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Description

The present invention relates to certain trifluoromethyl ketone substituted peptide derivatives which are
human leukocyte elastase (HLE) inhibitors making them useful whenever such inhibition is desired such as
for research tools in pharmacological, diagnostic and refated studies and in the treatment of tissue
degenerative diseases such as pulmonary emphysema, atherosclerosis, rheumatoid arthritis and osteo
arthritis in warm blooded animals. The invention also includes intermediates useful in the synthesis of these
peptide derivatives, processes for preparing them, pharmaceutical compositions containing such peptide
derivatives and methods for their use.

The substituted peptides of the present invention may be represented by the following formulae la, Ib
and lc:

Rl

3 !
R-A CO.NH.CH.COCF,

m)n Ia

1
oRz R

RI_A- N\HJ\ QONHCHCOC.FS

s
R ‘R“' Te

wherein

R' is alkyl;

R? and R® are alkyl, substituted alkyl, aryi, aralkyl, substituted aralkyl or substituted aryl;

R® is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, aryl,
substituted aryl, aralkyl, substituted aralkyl, an aliphatic heterocycle, substituted aliphatic heterocycle, an
aromatic heterocycle or a substituted aromatic heterocycle;

R* and R® are hydrogen or methyl;

A is selected from the group consisting of
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9 9 0 0

-C-, -N-C-, -0-C-, and -S-;
H 0

nis 0, 1or2;

and, where appropriate, the acid- and base-addition salts thereof.

Compounds of formulas la, Ib and Ic are referred to herein as dipeptides, tripeptides and tetrapeptides,

respectively.

The compounds of the invention include those wherein
R' is an alky! group containing from 1 to 5 carbon atoms, and more preferably from 2 to 5 carbons;
R? and R® are each selected independently from the group consisting of;

{l) an alkyl group containing from 1 to 10 carbons;
(1) an alkyl group containing from 1 to 6 carbon atoms substituted by at least one member selected from
the group consisting of:

(a) hydroxy;

(b) amino;

(c) alkylamino containing from 1 to 6 carbons;

(d) diatkylamino wherein each alky! group contains from 1 to 6 carbons;

{e) alkancyl containing from 1 to 6 carbons;

(f) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;

(g} aralkanoyl containing 8 to 13 carbons;

(h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;

(i) alkylcarbonylamino wherein the alkyl group contains from 1 to & carbons;

(i) alkylaminocarbonyl wherein the alkyl group contains from 1 to 6 carbons;

(k) arylcarbonylamino wherein the aryl group contains 6, 10 or 12 carbons;

(I) aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;

{m) arylaminocarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

(n) aratkylaminocarbonyl wherein the aralkyl group contains from 7 to 13 carbons;

(o) carboxy;

{p} aryloxycarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

{(q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons;

(r} alkanoyloxy containing from 1 to 6 carbons;

(s} aroyloxy wherein the aryl portion contains 6, 10 or 12 carbons;

(t) aralkanoyloxy containing from 8 to 14 carbons;

{u) alkylsulfonamido whersin the alkyl group contains from 1 to 6 carbons;

(v) aralkyisulfonamido wherein the aralkyl group contains from 7 to 13 carbons;

(w) arylsufonamido wherein the aryl group contains 6, 10 or 12 carbons;

()} acylsuifonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) including acylsulfonamido
wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the acylsulfonamide
and provided that when the acylsulfonamido contains an aryl the aryl may be further substituted by a
member selected from fluoro, chloro, bromo, iodo and nitro;

{y) alkoxycarbony! wherein the alkoxy group contains from 1 to 6 carbons;

(2) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g., benzylox-
ycarbonyl aminoy);

(aa) aryloxycarbonylamino wherein the aryloxy group contains 6, 10 or 12 carbons;

(bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;

(cc} aryt containing 6, 10 or 12 carbons (e.g., phenyl, biphenyl, naphthyl);

{dd) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members selected from the group
consisting of chlore, bromo, iodo, fluoro, trifluoromethyl, hydroxy, alkyl (1 to 6 carbons), alkoxy (1 to 6
carbons), alkoxycarbonyl (1 to 6 carbons), carboxy, 5-tetrazolo, and acylsufonamido {i.e. acylaminosul-
fonyt and sulfonylaminocarbonyl} (1 to 16 carbons) and provided that when the acylsulfonamido
contains an aryl the aryl may be further substituted by a member selected from fluoro, chloro, bromo,
jodo and nitro;

(ee) cycloalky! containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl).
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(ff) alkylureido wherein the alky! group contains from 1 to 6 carbons;
{gg) aralkylureido wherein the aralky! group contains from 8 to 13 carbons;
(hh) arylureido wherein the aryl group contains 6, 10 or 12 carbons; and
{I) an aryl group of 6 carbons, e.g. phenyl
R3 is selected from the group consisting of:
({I) an alky! group containing from 1 to 12 carbons;
(I an alkyl group containing from 1 to 12 carbons and from 1 to 4 heterc atoms each of which is
selected independently from the group consisting of nitrogen and oxygen;
{lIf) an alkyl group containing from 1 to 12 carbons and, optionally, 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen and oxygen, and substituted on at least
one of carbeon or nitrogen by 1 to 3 members selected independently from the group consisting of:
For carbon:

(a) hydroxy, provided that it may not be on a carbon directly bonded to A;

(b) amino, provided that it may not be on a carbon directly bonded to A;

(c) alkylamino containing from 1 to 6 carbons, provided that it may not be on a carbon directly
bonded to A;

(d) dialkylamino wherein each alkyl group contains from 1 to 6 carbons, provided that it may not be
on a carbon directly bonded to A;

(e} alkanoyl containing from 1 to 6 carbons;

(f) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;

(9) aralkanoyl containing 8 to 13 carbons;

(h} amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;

(iy alkylcarbonylamino wherein the alkyl group contains from 1 to 6 carbons;

(i) alkytaminocarbonyl wherein the alkyl group contains from 1 to 6 carbons;

(k) arylcarbonylamino wherein the aryl group contains 6, 10 or 12 carbons;

(k)-(1) arylcarbonylamino wherein the aryl group contains 6, 10 or 12 carbons and is substituted by a
member selected from carboxy, alkoxycarbonyl, where alkoxy is 1 fo 3 carbons, 5-tetrazolo, and
acylsulfonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) containing 1 to 15 carbons and
provided that when the acylsulfonamido contains an aryl the aryl may be further substituted by a
member selected from fluoro, chloro, bromo, iodo and nitro;

(1} aralkylcarbonylamino whersin the aralkyl group contains from 7 to 13 carbons;

(H-(1) aralkylcarbonylamino wherein the aralkyl group contains 7 to 13 carbons and is substituted by a
member selected from carboxy, alkoxycarbonyl, where the alkoxy has 1 to 3 carbons, 5-tetrazolo, and
acylsulfonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) containing 1 to 15 carbons and
provided that when the acylsulfonamidc contains an aryl the aryl may be further substituted by a
member selected from fluoro, chloro, bromo, iodo and nitro;

(m) arylaminocarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

(n) aralkylaminocarbonyl whersin the aratkyl group contains from 7 to 13 carbons;

(o) carboxy;

(p) aryloxycarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

(q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons;

(r) alkanoyloxy containing from 1 to 6 carbons;

(s) aroyloxy wherein the ary! portion contains 6, 10 or 12 carbons;

(t) aralkanoyloxy containing from 8 to 13 carbons;

{u) alkylsulfonamido wherein the alkyl group contains from 1 {0 6 carbons;

(u)-(1) cycloalkylsulfonamido wherein the cycloalkyl portion contains 3 to 15 carbons (e.g., cyclohexyl,
adamantyl, norbornyl);

(v) aralkylsulfonamido wherein the arakyl group contains from 7 to 13 carbons;

(w) arylsulfonamido whersin the aryl group contains 6, 10 or 12 carbons;

(x) acylsulfonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) including
acylsulfonamido wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the
acylsulfonamide, and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fluoro, chioro, bromo, iodo and nitro;

{y) alkoxycarbony! wherein the alkoxy group contains from 1 to 6 carbons;

(z) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g., benzylox-
ycarbonylamino);

(2)-(1) aralkylaminocarbonyloxy wherein the aralkyl group contains 8 to 13 carbons;

(2)-(2) aryloxy wherein the aryl contains 6, 10 or 12 carbons;
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(2)-(3) aryloxy wherein the aryl contains 6, 10 or 12 carbons and is substituted by a member selected
from aminocarbonyl, aminocarbonylalkyl where the alkyl has 1 to 3 carbons, alkoxycarbonyl having 1
to 3 carbons, and carboxy; :

(aa) aryloxycarbonylamino wherein the aryloxy group contains 6, 10 or 12 carbons;

(aa)-(1) arytaminocarbonyloxy wherein the aryl group contains 6, 10 or 12 carbons;

(bb} alkoxycarbonylamino wherein the alkyloxy group contains from 1 fo 6 carbons;

(bb)-(1} alkoxycarbonylamino whersin the alkoxy group contains 1 to 6 carbons and is optionally
bonded on carbon to a carbon of an aromatic heterocyclic group as described in {(gg) under R3;
(bb)-{2} alkoxycarbonylamino wherein the alkoxy group contains 1 to 6 carbons substituted by an
aliphatic heterocyclic group as described in (ff) under R3;

(bb)-(3} aryloxyalkylcarbonylamino wherein the aryl contains 6 or 10 carbons and the alkyl has 1 to 6
carbons;

(bb)-(4) alkylaminocarbonyloxy wherein the alky! group contains 1 to 6 carbons;

{cc) aryl containing 6, 10 or 12 carbons {e.g., phenyl, naphihyl, biphenyl);

(cc)-(1) aryloxy containing 6, 10 or 12 carbons;

(dd) aryt containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently selected
from the group consisting of chloro, bromo, iodo, fluoro, hydroxy, triflucromethyl, alkyl {1 to 6
carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, aminocarbonylalkyl (2 to 6
carbons), aminocarbonyl, 5-tetrazolo, and acylsulfonamido {(i.e. acylaminosulfonyt and sui-
fonylaminocarbonyl) (1 to 15 carbons), and provided that when the acylsulfonamido contains an aryl
the aryl may be further substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;
(dd)-(1) aryloxy containing 8, 10 or 12 carbons and substituted on carbon by 1 to 3 members
independently selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy,
trifluoromethyl, alky! (1 to 6 carbons), alkoxy {1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons),
carboxy, aminocarbonylalkyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, acylsulfonamido (i.e. ac-
ylaminosulfonyl and sulfonylaminocarbonyl) {1 to 15 carbons) and provided that when the acylsul-
fonamido contains an aryl the aryl may be further substituted by a member selected from fluoro,
chloro, bromo, iodo and nitro;

{ee) cycloatkyl containing from 3 to 15 carbons {(e.g., cyclohexyl, adamantyl, norbornyl);

(ee)-(1) cycloalkyloxy containing from 3 fo 15 carbons;

(ff) an aliphatic heterocyclic group of at least 4 atoms containing from 1 to 5 carbons and from 1 to 4
hatero atoms sach of which is selected independsntly from the group consisting of nitrogen and
oxygen {e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may optionally contain
1 or 2 double hond(s), which aliphatic heterocyclic group may be substituted at any nitrogen with an
alkyl group containing from 1 to & carbons, an alkanoyl group containing from 1 to & carbons, an
aryloxycarbonyl group wherein the aryl group contains 8, 10 or 12 carbon atoms, an aralkyloxycar-
bonyl group wherein the aralkyl group contains from 7 to 13 carbons or an alkoxycarbony! group
wherein the alkyl group contains from 1 to 6 carbons;

{ff}-(1) an aliphatic heterocyclic oxy group wherein the oxy link the is bonded directly to a carbon
atom of the aliphatic heterocyclic group of at least 5 atoms containing from 1 to & carbons and from 1
to 4 hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen, (e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may optionally contain
1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at any nitrogen with an
alkyl group containing from 1 to & carbons, an alkanoyl group containing from 1 to 6 carbons, an
aryloxycarbonyl group wherein the aryl group contains 6, 10 or 12 carbons, an aralkyloxycarbonyl
group wherein the aralkyl group contains from 7 to 13 carbons or an alkoxycarbonyl group whersin
the alkyl group contains from 1 to 6 carbons;

(gg) an aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen and
(2) from 1 to 3 five or six-membered rings at least one of which is aromatic, and optionally, wherein
up to 3 carbons of the aromatic ring(s) may be substituted with a member of the group consisting of
fluoro, chloro, bromo, iodo, trifluoromethyl, alkyl containing from 1 to & carbons, alkoxy containing
from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons, carboxy, aminocarbonylalkyl (2 to 8
carbons) and aminocarbonyl, and provided further that any nitrogen atom may be substituted by an
alkyl group containing from 1 to 6 carbon atoms;

{gg)¥-(1) an aromatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon of an
aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4 heteroatoms each of
which is selected independently from the group consisting of sulfur, nitrogen and oxygen and (2) from
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1 to 3 five or six-membered rings at least one of which is aromatic, and optionally, whersin up to 3
carbons of the aromatic ring(s) may be substituted with a member of the group consisting of fluoro,
chloro, bromo, iodo, trifluoromethyi, alkyl containing from 1 to 6 carbons, alkoxy containing from 1 to
6 carbons, alkanoy! containing from 2 to 6 carbons, carboxy, aminocarbonylalkyl (2 to 6 carbons) and
aminocarbonyl, and provided further that any nitrogen atom rmay be substituted by an alkyl group
containing from t to 6 carbons;
{hh) alkylureidec wherein the alkyl group contains from 1 to 6 carbon atoms;
{hh)-(1) cycloalkylureido wherein the alkyl group contains 3 to 15 carbons;
{ii) aratkylureido wherein the aralkyl group contains from 7 to 13 carbons;
(ij) arylureido wherein the aryl group contains 6, 10 or 12 carbons;
{i)-(1) arylureido wherein the aryl group contains 6, 10 or 12 carbons and is substituted by 1 to 3
members selected independently from the group consisting of chloro, bromo, iodo, fluoro, hydroxy,
trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to & carbons},
carboxy, aminocarbonylalkyl (2 to 6 carbons), aminocarbonyi, 5-tetrazolo, and acylsulfonamido (i.e.
acylaminosulfonyl and sutfonylaminocarbonyl) (1 to 15 carbons) including acylsulfonamido wherein the
acyl group contains 1 o 7 carbons when it is the terminal portion of the acylsulfonamide and provided
that when the acylsulfonamido contains an aryl the aryl may be further substituted by a member
selected from fluoro, chloro, bromo, iodo and nitro;
For nitrogen:
(a) alkyl of 1 to 3 carbons;
{b) alkanoy! containing from 2 to 6 carbon atoms;
{c) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;
(d) aralkanoyl containing 8 to 14 carbons;
{e) formyl;
{fy an aliphatic heterocyclic group wherein the amino link is bonded directly to a carbon of an
aliphatic heterocyclic group defined in (ff) for the carbon substituents;
{g) an aromatic heterocyclic group wherein the amino link is bonded directly to a carbon of the
aromatic heterocyclic group defined in {(gg) for the carbon substituents.
{fV) an aryl group containing 6, 10 or 12 carbons;
(V) an aryl group containing B8, 10 or 12 carbons suitably substituted by 1 to 3 members selected
independently from the group consisting of fluoro, chloro, bromo, iodo, trifluoromethyl, hydroxy, alkyl
containing from 1 to 6 carbons, alkoxy containing from 1 to 6 carbons, alkoxycarbonyl containing from 2
to B carbons, carboxy, alkylcarbonylamino wherein the alkyl group contains 1 to 6 carbons, 5-tetrazolo,
and acylsulfonamido (i.e. acylaminosuifonyl and sulfonylaminocarbonyl) containing from 1 to 15 carbons,
and provided that when the acyisulfonamido contains an aryl the aryl may be further substituted by a
member selected from fluoro, chloro, bromo, iodo and nitro;
(V1) a cycloalkyl group containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl);
(VI)-(1} a cycloatkyl group containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl),
substituted by a member selected from the group consisting of carboxy and alkoxycarbonyl wherein the
alkoxy group contains 1 to 4 carbons;
(VIl) an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to 4
hetero atoms each of which is selected independently from the group consisting of nitrogen and oxygen,
(e.g., morpholine, piperazine) which may be substituted at any nitrogen with 2 member, selected from
the group consisting of an alkyl group containing from 1 to 6 carbon atoms, an alkanoyl group containing
from 1 to 6 carbons, an aryloxycarbonyl group wherein the aryl group contains 6, 10 or 12 carbons, an
aralkoxycarbonyl group wherein the aralkyl group contains from 7 to 13 carbons and an alkoxycarbony|
group containing from 2 to 7 carbons, provided that when A is OCO or NHCO then A must be bonded to
a carbon atom of the aliphatic heterocyclic group;
(VIll) an aromatic heterocyclic group containing (a) from 1 to 15 carbons and from 1 o 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen, and
{b) from 1 to 3 five or six-membered rings at least one of which is aromatic, and optionally, wherein up to
3 carbons of the aromatic ring(s} may be substituted at any carbon atom with a member of the group
consisting of fluoro, chloro, bromo, iodo, frifluoromethyl, alkyl containing from 1 to 6 carbons, alkoxy
containing from 1 to 6 carbons, alkanoyt containing from 2 to 6 carbons, carboxy, and provided further
that any nitrogen may be substituted by an alkyl group containing from 1 to 6 carbons, provided that
when A is OCO or NHCO then A must be bonded to a carbon of the aromatic heterocycle;
{IX) an alkenyl group of 2 to 10 carbons, having at least one double bond; and
{X) an alkenyl group of 2 to 10 carbons, having at least one double bond and substituted by a member
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selected from the group consisting of

{a) aryl of 6 or 10 carbons;
{b) ary! of 6 or 10 carbons substituted by 1 to 3 members selected independently from the group
congisting of chioro, bromo, iodo, fluoro, hydroxy, trifluoromethyl, alky! (1 to 6 carbons), alkoxy {1 t0 6
carbons), alkoxycarbonyt (2 to 6 carbons), carboxy, S5-tetrazolo, and acyisulfonamido (i.e. ac-
ylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) and provided that when the acylsul-
fonamido contains an aryl the aryl may be further substituted by a member selected from fluoro,
chloro, bromo, iodo and nitro; and
(c) ureidocarbonyt.

R* and R® are independently selected from hydrogen or methyi;

nis 0,1 or 2; and

A is selected from the group consisting of

0 0 0 0

-C-, -N-C-, -0-C-, and =-S-;

H 0

and
where appropriate, the acid- and base-addition salts thersof.
Particular values for compounds of the invention include the following members of the groups defined
above:
R' is an alkyl group containing 3 carbons;
R2 and R® are each selected independently from the group consisting of:
(1) an alky! group containing from 1 to 4 carbons;
(I an alkyl group containing from 1 to 4 carbons substituted by at least one member selected from the
group consisting of:

30
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(8) alkanoyl containing from 1 to 3 carbons;

{f) arylcarbonyl whersein the aryl contains 6 or 10 carbons (e.g., phenyl or naphthyl);

(g) aralkanoyl containing 8 carbons {e.g., phenylacetyl);

(h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;

(i) alkylcarbonylamino wherein the alkyl group contains from 1 to 2 carbons;

(i) alkylaminocarbonyl wherein the alkyl group contains from 1 to 2 carbons;

{k) arylcarbonylamino wherein the aryl group contains 6 carbons {e.g., phenyl);

(1) aralkylcarbonylaming wherein the aralkyl group contains 7 carbons;

{m) arylaminocarbonyl wherein the aryl group contains 6 carbons;

(n) aralkyaminocarbonyl wherein the aralkyl group contains 7 carbons;

{o) carboxy;

{p) aryloxycarbonyl wheregin the aryl group contains 6 carbons;

{q) aralkoxycarbonyl whersin the aralkoxy group contains 7 carbons;

(r) alkanoyloxy containing from 1 to 2 carbons;

(s) aroyloxy wherein the aryl portion contains 6 carbons;

(t) aralkanoyloxy containing 8 carbons;

{(u) alkylsulfonamido wherein the alkyl group contains from 1 to 6 carbons;

{v} aralkylsulfonamido wherein the aralkyl group contains from 7 to 13 carbons (e.g., 1-naphthyl-
methylsulfonylamino or 4-phenytbutylsulfonylamino);

(w) arylsulfonamido wherein the aryl group contains 6 or 10 carbons;

{x} acylsulfonamido containing 1 to 15 carbrons (e.g. phenylsulfonylaminocarbonyl);

(v) alkoxycarbonyl wherein the alkoxy group contains from 1 to 2 carbons;

(z} aralkoxycarbonylamino whersein the aralkoxy group contains 7 carbons (e.g., benzyloxycar-
bonylamino);

(aa) aryloxycarbonylamino wherein the aryloxy group contains 6 carbons:

(bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 3 carbons;

{cc) aryl containing 6 or 10 carbons {e.g., phenyl or naphthyl);

(dd} aryl containing & or 10 carbons and substituted by 1 to 3 members selected from the group
consisting of chloro, bromo, iodo, fluoro, trifluoromethyl, hydroxy, alkyl (1 to 2 carbons), alkoxy (1 to 2
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carbons), alkoxycarbony! (2 to 3 carbons), carboxy, 5-tetrazolo and acylsufonamido (1 to 15 carbons);
(ee) cycloalkyl containing from 3 to 15 carbons (e.9., cyclohexyl, adamantyl, norbornyl).
{ff) alkylureido wherein the alkyl group contains from 1 to 2 carbons;
{gg) aralkyiureido wherein the aralkyl group contains 7 carbons;
{hh) arylureido whersin the aryl group contains 6 or 10 carbons; and
(M) an aryl group of & carbons.
R? is selected from the group consisting of:
{l an alky! group containing from 1 to 12 carbons;
{1} an alkyl group containing from 1 to 12 carbons and from 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen and oxygen;
() an alkyl group containing from 1 to 12 carbons and, optionally, 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen and oxygen, and substituted on at least
one of carbon or nitrogen by 1 to 3 members selected independently from the group consisting of:
For carbon:

(e} alkanoy! containing from 1 to 6 carbons;

{f) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbhons;

(g) aralkanoyl containing 8 to 13 carbons;

{h) amido which may be attached to the altkyl group via either a nitrogen or carbon of said amido;

(i) alkylcarbonylamino wherein the alkyl group contains from 1 to 8 carbons;

(i) alkylaminocarbonyl wherein the alkyl group contains from 1 fo 8 carbons;

(k) arylcarbonylamino wherein the aryl group contains 6 or 10 carbons;

(k)-(1) arylcarbonylamino whersin the aryl group contains 6 or 10 carbons and is substituted by a
member selacted from carboxy, alkoxycarbonyl, where alkoxy is 1 to 3 carbons, 5-tetrazolo, and
acylsulfonamido containing 1 to 15 carbons;

(I} aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;

(I)-(1) aralkylcarbonylamino wherein the aralkyl group contains 7 to 13 carbons and is substituted by a
member selected from carboxy, alkkoxycarbonyl, where the alkoxy has 1 to 3 carbons, 5-tetrazolo, and
acylsulfonamido containing 1 to 15 carhons;

(m) arylaminocarbonyt wherein the aryl group contains 6 or 10 carbons;

(n) aralkylaminocarbonyl wherein the aralkyl group contains from 7 to 13 carbons;

(o) carboxy;

(p) aryloxycarbonyl wherein the aryl group contains 6 or 10 carbons;

(q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons;

(r) alkanoyloxy containing from 2 t0 3 carbons;

(s) aroyloxy wherein the aryl portion contains 6 or 10 carbons;

(t} aralkanoyloxy containing from 8 to 13 carbons;

(u) alkylsulfonamido wherein the alkyl group contains from 1 to 6 carbons;

(u)-(1) cycloalkylsulfonamido wherein the cycloalkyl portion containg 3 to 15 carbons (e.g., the
cycloalkyl may be cyclohexyl, adamantyl, norbornyl), e.g., 1-adamantylsulfonylamido;

(v) aralkyisulfonamido whersin the aralkyl group contains frorn 7 to 13 carbons;

{(w) arylsulfonamido wherein the aryl group contains 6 or 10 carbons;

(x) acylsulfonamido containing 1 to 15 carbons;

(vy) alkoxycarbonyl wherein the alkoxy group contains from 1 to 3 carbons;

(2) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g., benzylox-
ycarbonylamino);

(2)-(1) aralkylaminocarbonyloxy wherein the aralkyl group contains 7 to 13 carbons;

(2)-(2) aryloxy wherein the aryl contains 6, 10 or 12 carbons;

(z)-(3) aryloxy wherein the aryl contains 6, 10 or 12 carbons and is substituted by a member selected
from aminocarbonyl, aminocarbonylalky! where the alkyl has 1 to 3 carbons, alkoxycarbonyl having 2
to 4 carbons, and carboxy;

(aa) aryloxycarbonylamino wherein the aryloxy group contains 6 or 10 carbons;

(aa)-(t) arylaminocarbonyloxy wherein the aryl group contains 6 or 10 carbons;

(bb} alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;

(bb}-{1) alkoxycarbonylamino wherein the alkoxy group contains t to 6 carbons and is optionaily
bonded to a carbon of an aromatic heterocyclic group as described in {(gg) under R3;

{bb}-(2) alkoxycarbonylamino wherein the alkoxy group contains 1 to 6 carbons substituted by an
aliphatic hetserocyclic group as described in (ff) under R3;

{bb}-{3) aryloxyalkylcarbonylamino whersin the aryl contains 6 or 10 carbons and the alkyl has 1 to 6



10

15

20

25

3¢

35

45

50

55

EP 0 189 305 B1

carbons;

(bb)-(4) alkylaminocarbonyloxy wherein the alkyl group contains 1 to 6 carbons;

{cc) aryl containing 6 or 10 carbons (e.g., phenyl or naphthyl);

{cc)-(1) aryloxy containing 6 or 10 carbons;

{ad) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently selected
from the group consisting of chloro, bromo, iodo, fluore, hydroxy, trifluoromethyl, alkyl {1 to 6
carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, aminocarbonylalky! (2 to 6
carbons), aminocarbonyl, S-tetrazolo, and acylsulfonamido (1 to 15 carbons};

{dd)-(1} aryloxy containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently
selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy, trifluoromethyl, alkyl (1 to 6
carbons), alkoxy {1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, acylsulfonamido (1 to 15
carbons), aminocarbonylalkyl (2 to 6 carbons), aminccarbonyl and 5-tetrazolo;

(ee) cycloalkyl containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl or norbornyl);

(ee)-(1) cycloalkyloxy containing from 3 to 15 carbons;

{ff} an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to 4
hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen {(e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may optionally contain
1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at any nitrogen with an
alkyl group containing from 1 to 6 carbons, an alkanoyl group containing from 2 to 6 carbons, an
aryloxycarbony! group wherein the ary! group contains 6, 10 or 12 carbons, an aralkyloxycarbonyl
group whersin the aralkyl group contains from 7 to 13 carbons or an alkoxycarbonyl group wherein
the alkyl group contains from 1 to 6 carbons;

(f)-(1) an aliphatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon of an
aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to 4 hetero
atoms each of which is selected independently from the group consisting of nitrogen and oxygen,
wherein the aliphatic heterocyclic group may optionally contain 1 or 2 double bond(s), which aliphatic
heterocyclic group may be substituted at any nitrogen with an alkyl group containing from 1 to 8
carbons, an alkanoyl group containing from 2 to & carbons, an aryloxycarbonyl group whersin the aryl
group contains 6, 10 or 12 carbons, an aralkyloxycarbonyl group wherein the aralkyl group contains
from 7 to 13 carbons or an alkoxycarbonyl group wherein the alkyl group contains from 1 to 8 carbons
{e.g.. morpholine, piperazine);

(9g) an aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen and
(2) from 1 to 2 five or six-membered rings at least one of which is aromatic, and optionally, wherein
up to 3 carbons of the aromatic ring(s) may be substituted with a member of the group consisting of
fluoro, chloro, bromo, iodo, trifluoromethy!, alky! containing methyl, alkoxy containing from 1 to 2
carbons, alkanoyl containing from 2 to 3 carbons, carboxy, aminocarbonylalkyl (2 to 6 carbons) and
aminocarbonyl, and provided further that any nitrogen atom may be substituted by an alkyl group
containing from 1 to 6 carbons;

(99)-(1) an aromatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon atom
of an aromatic heterccyclic group containing (1) from 1 to 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of suifur, nitrogen and oxygen and
(2) from 1 to 2 five or six-membered rings at least one of which is aromatic, and optionally, whersin
up to 3 carbons of the aromatic ring(s) may be substituted with a member of the group consisting of
fluoro, chloro, bromo, iode, trifluoromethyl, methyl, alkoxy containing from 1 to 2 carbons, alkanoyl
containing from 2 to 3 carbons, carboxy, aminocarbonylalkyl (2 to 6 carbons) and aminocarbonyl, and
provided further that any nitrogen atom may be substituted by an alkyl group containing from 1 to 6
carbons;

{hh) alkylureido wherein the alkyl group contains from 1 to 6 carbons;

(hh)-(1) cycloalkylureide whersin the alky| group contains 3 to 15 carbons;

{ii) aralkylureido wherein the aralkyl group contains from 7 to 13 carbons;

{ii) arylureido wherein the aryl group contains 6 or 10 carbons;

{ii>-(1) arylureido wherein the aryl group contains 6 or 10 carbons and is substituted by 1 to 3
members independently selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy,
trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1 to & carbons), alkoxycarbonyl (2 to 6 carbons),
carboxy, acylsulfonamido (1 to 15 carbons), aminocarbonylalkyl (2 to 6 carbons), aminocarbonyl and
S-tetrazolo;

For nitrogen:
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(a) alkyl of 1 to 3 carbons;
(b} alkanoy! containing from 2 to 6 carbons;
(c) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;
(d) aralkanoyl containing 8 to 13 carbons;
(e) formy!;
() an aliphatic heterocyclic amino group wherein the amino link is bonded directly to a carbon of
an aliphatic heterocyclic group defined in (ff) for the carbon substituents;
(g) an aromatic heterocyclic amino group wherein the amino link is bonded directly to a carbon of
the aromatic heterocyclic group defined in (gg) for the carbon substituents.
({IV} an aryl group containing 6 or 10 carbons;
(V) an aryl group containing 6 or 10 carbons suitably substituited by 1 to 3 members selected
independently from the group consisting of fluoro, chioro, bromo, iado, trifluoromethyl, alky! containing
from 1 to 6 carbons, alkoxy containing from 1 to 6 carbons, alkoxycarbonyl containing from 2 to 6
carbons, carboxy, alkylcarbonylamino wherein the alky! group contains 1 to & carbons, 5-tetrazolo, and
acylsulfonamido containing from 1 to 15 carbons (e.g., 4-[(4-chlorophenyl)sulfonylaminocarbonyl}-
phenylor 4-{{4-bromophenyl)sulfonylaminocarbonyl]phenyl);
(V1) a cycloalkyl group containing from 3 to 15 carbons {e.g., cyclohexyl, adamantyl or norbornyl);
(V-(1) a cycloalkyl group containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl or norbornyl),
substituted by a member selected from the group consisting of carbon and alkoxycarbonyl wherein the
alkoxy group contains 1 to 4 carbons;
{VIl) an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to 4
hetero atoms sach of which is selected independently from the group consisting of nitrogen and oxygen,
{e.g., morpholine, piperazine), which may be substituted at any nitrogen with a8 member selected from
the group consisting of methyl, an alkanoyl group containing from 2 to 6 carbons, an aryloxycarbonyl
group wherein the aryl group contains 6 or 10 carbons, an aralkoxycarbonyl group wherein the aralkyl
group contains 7 carbons and an alkoxycarbonyl group containing from 2 to 3 carbons, provided that
when A is OCO or NHCO, then A must be bonded to a carbon of the aliphatic heterocyclic group;
(VIll) an aromatic heterocyclic group containing (a) from 1 to 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen, and
{b) from 1 to 2 five or six-membered rings at least one of which is aromatic, and optionally, wherein up to
3 carbons of the aromatic ring(s) may be substituted at any carbon atom with a member of the group
consisting of fluoro, chioro, bromo, iodo, trifluoromethyl, methyl, alkoxy containing from 1 to 2 carbons,
alkanoyl containing from 2 to 3 carbons, carboxy, and provided further that any nitrogen may be
substituted by an alkyl group containing from 1 to 6 carbons, provided that when A is OCO or NHCO
then A must be bonded 10 a carbon of the aromatic heterocycle;
(1X) an alkenyl group of 2 to 10 carbons, having at Ieast one double bond;
(X} an alkenyl group of 2 to 10 carbons, having at least one double bond and substituted by a member
selected from the group consisting of
(a) aryl of 6 or 10 carbons;
(b) aryl of 6 or 10 carbons substituted by 1 to 3 members selected independently from the group
consisting of chloro, bromo, iodo, fluoro, hydroxy, trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1 to 6
carbons), alkoxycarbonyi (2 to 8 carbons), carboxy, acylsulfonamido {1 to 15 carbons) and 5-tetrazolo;
and
(c) ureidocarbonyl.
R* and R® are each hydrogen;

n=1; and
A is selected from the group consisting of

0 o 0 0
" " " Ty

-C-, -I.\I-C-, -0-C-, and -S-;
H . 0

More particular values include:

R! selected to be isopropy!;
R? selected from the group consisting of:

11
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(1) an alkyl group containing 2 to 3 carbons;

(l){q) ethy! substituted by aralkoxycarbonyl wherein the aralkoxy group contains 7 carbons;
{w) butyl substituted by an arylsulfonamido wherein the aryl portion has 6 carbons:;
(x) ethyl substituted by acylsulfonamido containing 7 carbons (e.g., 2-(phenylsulfonylaminocarbonyf)-
sthyl);
(2) buty! substituted by aralkyloxycarbonylamino whersin the aralkoxy portion contains 7 carbons,
(e.g., benzyloxycarbonylamino),
{cc) methy! substituted by an aryl containing 6 carbons; and

{IH) ary! containing 6 carbons.

R? selected from the group consisting of:

() branched alkyl containing 4 carbons;

(11} an alkyl group containing 5 carbons and 2 oxygens;

(Ii(k} ethyl substituted by arylcarbonylamino wherein the aryl portion contains 6 carbons;
{l) ethyl substituted by an aralkylcarbonylamino wherein the aralkyl portion contains 13 carbons;
(n) ethyl substituted by aralkylaminocarbonyl wherein the alkyl contains 7 carbons;
{o) an alkyl group containing 2 or 10 carbons and substituted by carboxy;
(w) an alkyl group containing 5 carbons and substituted by arylsulfonamido wherein the aryl portion
contains 6 carbons;
(x) ethyl substituted by an acylsulfonamido selected from the group consisting of 2-
{methylsulfonylaminocarbonyl)ethyl, 2-(phenylsulfonylaminocarbonyl)ethyl, 2-[(1-adamantyl)-
sulfonylaminocarbonyljethyl, and 2-[(1-naphthyi)sulfonylaminocarbonyllsthyl;
{y) an alkyl group containing 2 or 10 carbons and substituted by methoxycarbonyl;
(z) an alkyl group containing 2 to 5 carbons and substituted by aralkoxycarbonyl wherein the aralkoxy
portion contains 7 carbons;
(aa) an alkyl containing 5 carbons and substituted by aryloxycarbonylaminc wherein the aryloxy
portion contains 6 carbons;
{bb) ethyl substituted by alkoxycarbonylamino wherein the alky! group contains 4 carbons; and an
alkyl containing 5 carbons and substituted by an alkyloxycarbonylamino wherein the alkoxy group
containg 2 carbons and is substituted on the terminal carbon via a direct link to a carbon atom of an
aromatic heterocycle containing 5 carbons and 1 nitrogen;
(bb}~(3) a propyl group substituted by an aryloxyalkyicarbonylamino whersin the aryl group contains 6
carbons and the alkyl group is methyl;
(cc) methy! or butyl substituted by aryl containing 6 carbons; and a branched alkyl group containing 5
carbons and substifuted by 2 aryl groups each containing 8 carbons;
(dd) a member selected from the group consisting of an alkyl containing 1 or 2 carbons and
substituted with an aryl containing 6 carbons wherein the aryl is further substituted by carboxy; methyt
substituted by an aryl containing 6 carbons wherein the aryl is further substituted by methoxycar-
bonyl; ethy! substituted by an aryl containing 6 carbons wherein the ary! is further substituted by
ethoxycarbonyl; and ethyl substituted by an aryl containing 6 carbons whersin the aryl is further
substifuted by an acylsulfonamido containing 7 carbons;
(ee) ethyl substituted by a cycloalkyl containing 10 carbons, (e.q., 1-adamantylethyl);
{ff) ethyl substituted by an aliphatic heterocycle containing 4 carbons, 1 nitrogen and 1 oxygen (e.g.,
2-{4-morpholinyl)ethyl);
(99) an alky! containing 1 to 2 carbons and substituted by an aromatic heterocycle containing 4
carbons and 1 sulfur (e.g., (2-thiophenyl)methyl or 2-(3-thiophenyljethyl); and ethyl substituted by an
aromatic heterocycle containing 5 carbons and 1 nitrogen;
(ii-(1) an alkyl group containing 5 carbons and substituted by an arylureido wherein the aryl portion
contains 6 carbons and wherein the aryl portion is further substituted by ethoxycarbonyl or carboxy;
(zz} propyl substituted by aryloxy wherein the aryl contains 6 carbons; a branched alkyl group
containing 5 carbons and substituted by 2 aryloxy groups each containing 6 carbons;
{zzz) methyl or propyl substituted by an aryloxy containing 6 carbons wherein the aryloxy is further
substituted by aminocarbonyl; and methy! substituted by an aryloxy containing 6 carbons wherein the
aryloxy is further substituted by ethoxycarbonyl;

{IV} an aryl group containing 6 or 10 carbons, e.g., phenyi or naphthyl;

(V) an aryl group containing 6 carbons substituted by a member selected from the group consisting of

fluoro, hydroxy, carboxy, methoxy, ethoxy, methoxycarbonyl, ethoxycarbonyl, methylcarbonylamino, an

acylsulfonamido containing 2 carbons, (e.g.. 4-(methylsulfonaminocarbonyliphenyl}, an acyisulfonamido

containing 7 carbons (e.g., 4-(phenylsulfonylaminocarbonyl)phenyl, 4-[{4-chlorophenyl)-
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sulfonylaminocarbonyllphenyl, or [{(4-bromophenyl}sulfonylaminocarbonyllphenyl), an acylsulfonamido
containing 11 carbons (e.g., 4(1-naphthylsulfonylaminocarbonyltphenyl), an acylsulfonamido containing 14
carbons (e.g., 4-(4-bromophenylsulfonylamino(benzyl)carbonyl)phenyl); an aryl group containing & car-
bons and substituted by 2 chloros; and an aryl group containing 6 carbons and substituted by one chloro
and one amino;

{V1) a cycloalkyl containing 10 carbons (e.g., 1-adamantyl);

(VI)-(1) a cycloalkyl containing 5 carbons and substituted by carboxy or ethoxycarbonyl; and

(X) an alkeny! group containing 2 carbons and substituted by a member selected from the group
consisting of carboxy, carboxyphenyl (e.g., E-4-carboxyphenyl), ethoxycarbonyl, ureidocarbonyl (e.g., Z-
(3-aminocarbonylamino-3-oxo-1-propenyl), acylsulfonamido (e.g., 4-[{(4-chlorophenyl)-
sulfonylaminocarbonyl]phenyl), and 4-carboxypheny! (e.g., E-2-(4-carboxyphenyljethenyl.

R* selected as hydrogen;

R® selected from the group consisting of:
{1} n-butyl;
(IN{q} ethyl substituted by aralkoxycarbonyl wherein the aralkoxy contains 7 carbons; and
(11)(z) butyl substituted by aralkyloxycarbonylamino wherein the aralky! group contains 7 carbons;
A is as defined above; and
n=1.
The following provisos apply to the compounds of this invention:
(1) alkyls may be straight or branched chain;
(2) no carbon of an alkyl may be directty bonded to two heteroatoms:;
(3) no heteroatom may be directly bonded to a sulfur, nitrogen or oxygen; and
(4) alkenyls of IX and X for R may not be 1,1-disubstituted, and a carbon of a double bond may not be
directly bonded to an oxygen or nifrogen.

The salts of the compounds of formulae la, Ib and Ic include pharmaceutically-acceptable base- or acid-
addition salts such as those made with a mineral acid, e.g., hydrochloric, or an organic acid such as citric,
maleic, fumaric or acetic. Base-addition saits include those made with alkali metal hydroxides such as
sodium hydroxide, alkali metal carbonates and bicarbonates, alkaline earth hydroxides and organic amine
salts. Such salts may be prepared by dissolving the peptide derivative in a mixture of water and a water-
miscible organic solvent, adding an aqueous solution of the base and recovering the salt from the aquseous
solution.

The preferred compounds of the present invention are of the S configuration (i.e., that of the naturally
occurring L-amino acids) at chiral centers identified by * in formulas Ha, lb, and lic below. The methods of
synthesis described below in Methods A and B provide a diastereomeric mixture as a resuit of the presence
of the products with both the R and the S configurations at the chiral center identified by the symbol A. The
methods of separation and synthesis described below in Methods C and D provide compounds which are
substantially enantiomerically and diastereomerically pure. The preferred compounds are those assigned
the S configuration at the center identified by the symbol A.

13
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40 As will be appreciated by those skilled in the art, the activity of the individual isomers is not the same

and, it is therefore preferred to utilize the more active isomer. The present invention includes both the

diastereomeric mixture and the active S and R isomers.

As will be appreciated by those skilled in the art, the trifluoromethy! ketones can exist as solvates,
particularly hydrates, represented by formulae llfa, litb and Hic, and these are encompassed by the present
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R?. 'R.l
° CONH&HC@))ZC_
3 X NH.CH CloH), . CF,
R-A~-N N 3

]
RS
h IITb
"

RS o ®2 R

1
R*_A- N\ (J\ )—4( CONH. CH. C{o), .CF;

RS R4
2n . Il

It is preferred to prepare the peptide derivatives of the present invention from commercially availabie
alpha amino acids (i.e., those in which the NHz group is attached to the carbon atom next to the -COOH
group). Because of this the preferred R? and R® substitutents in the above formulae for tri- and tetrapsptide
derivatives are those obtained from one of the following amino acids: alanine, valine, norvaline, lsucine,
isoleucine, norleucine, phenylalanine, tryptophan, tyrosine, asparagine, glutamine, aspartic acid, glutamic
acid, lysine, threonine, serine, a-aminobutyric acid, and phenylglycine.

Preferred groups of compounds include those listed as the main title for each of Examples 6, 11, 15-18,
20-28, 51-56, 58, 59, 62, 63, 65, 68, 71, 72, 74, 75, 77-79, 82, 84-91, 93-111, 114, 115, 117, 119 and 121-
128. Of these the ones for Examples 16, 24, 27, 52, 58, 71, 74, 77-79, 85, 89, 93-96, 98, 100, 104-107, 110,
114, 115, 119 and 123-125 are more preferred and those of Examples 77, 95, 104, 114 and 115 are the
most preferred.

According to a further feature of the invention there are provided pharmaceutical compositions
comprising a pharmaceutically-effective amount of at least one peptide derivative of formulae Iz, Ib or Ic and
a pharmaceutically-acceptable diluent or carrier.

The compounds of formulae la, Ib and Ic can be prepared as follows:

Method A

Stage 1 is the preparation of the aminoalcohol V

Rl o
H,_N('.I-I c.H LCF v
3 2 1

{conveniently isolated as the hydrochloride salt). Henry condensation (McBee, E. T., et al, J. Amer. Chem.
Soc., 78:4053 (1956)) of an appropriate nitroalkane of formula R'CHaNO; (prepared by standard methods if
not otherwise available) with trifluoroacetaldshyde ethyl hemiacetal of formula [CF3CH(OHYOCH2CHa]
provides a nitroalcohol of formula VI

15
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% o

'

OQ_N.C-H.CH.CF_; vl
3 2 3

which is obtained as a mixture of two racemic diastereomers ([2(RS),3(RS)] and [2(RS),3(SR)}). (For
example, see Example 1b.) Reduction of the nitro group in compound VI with an appropriate reducing agent
affords compound V as a mixture of two racemic diastereomers ([2(RS),3(RS)] and [2(RS),3(SR)]). (For
example, see Example 1¢.) This amine salt is used directly for further synthesis.

Stage 2 is the conversion of compound V into key intermediates of formulag IVa, and IVh and Ve

R on
CONH CH cH.cE
3 2 13

IVa

RZ‘ o Rl on
CONH_CH <|:u CE
>—( NH_ CH.CH. CF,
HN 3 2 1
s
i,
IVb
BT o ® o B

IVe

using methods commonly known to those skilled in the art, such as those described in M. Bodanszky,
Principles of Peptide Synthesis, Springer-Verlag, Berlin, (1984), and The Peptides. Analysis, Synthesis and
Biology (ed. E. Gross of J. Meienhofer), Vols. 1-5, (Academic Press, New York) 1979-1983. Use of
appropriately N-protected cyclic amino acids (such as CBZ-proline), followed by peptide coupling proce-
dures and appropriate amino deprotection affords compounds of formula IVa. Similar coupling with
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appropriate N-protected dipeptide acids and tripeptide acids and deprotection affords compounds of
formutae Vb and IVc, respectively. In addition, compounds of formula IVa can be converted into com-
pounds of IVb or V¢ by utilizing the same peptide methodology. The products obtained as here described
are mixtures ([2(RS), 3(RS)] and [2(RS),3(SR}]) unless a separation is carried out.

Stage 3 is the conversion of intermediates of compounds IVa, IVb, or IVc into intermediates Vila, Viib,
Vilc:

.CE.

w Q—R-
~2-g

12;-4ﬂ N CONH.

13
VIiia
@Qn
2 o Rl on
—  ONH.CH.Cu.cK
R""-A._N 3 5 43
ViIib

@,

Rl
!

CONH CiH CE
3

‘R A— CHL.CH,
\/\ {3
RS 124- Q VIIc

by their reaction with appropriate reagents for the formation of amides, ureas, urethanes, and sulfonamides
including acid chlorides, anhydrides, mixed anhydrides, isocyanates, carbonates such as 4-nitrophenyl
carbonates (prepared as described in Kunz, H. et al., Angew. Chem. Int. Ed. (Eng), 22, 783-784 (1983)),
chloroformates, sulfonyl chiorides, and sulfinyl chlorides, followed by oxidation by methods well known in
the literature. The products obtained as here described are mixtures ([2(RS),3(SR)] and [2(RS),3(RS)])
unless a separation is carried out.

As will be clear to one skilled in the art, the order of steps in Stage 2 and 3 may be altered if
appropriate considerations relative to coupling methods, racemization, deprotection methods, efc. are
followed. Thus, under appropriate conditions intermediates of formula Vila may also be prepared directly
from compounds of formula V; intermediates of formula VIIb may also be prepared directly from com-
pounds of V or IVa; and intermediates of formula Vilc may also be prepared directly from compounds of V,
IVa, or IVb.

Stage 4 is the oxidation of intermediates of formulae Vlia, VIlb or Vlic to provide products la, Ib or Ic,

F°SE“EE
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respectively. Methods which are useful include the use of oxalylchioride, DMSO and a tertiary amine (see
Marx, M. et al, J. Org. Chem., 49, 788-793 (1984) with the best results being obtained with 10-20
equivalents of oxidizing agent), the use of acetic anhydride and DMSO, the use of chromium trioxide
pyridine complex in methylene chloride, and the use of Dess-Martin periodinane [1.1,1-triacetoxy-2,1-
benzoxiodol-3(3H)-one] (method of Dess. D. B. et al, J. Org. Chem., 48, 4155-56 (1983)). The preferred
method is the use of Dess-Martin periodinane. Unless they have been separated, the products la, Ib and Ic
obtained by this method will contain a mixture [3(RS)] which will consist substantially of two diastereomers
if the centers corresponding to those indicated with an * in formulae lla, llb, and lic, respectively, are
substantially enantiomerically pure.

Stage 5 is the conversion of products of formulae la, Ib or ic into other products of formuias la, Ib or Ic
and includes saponification, coupling, and deprotecting reactions. The stereochemisiry of the product
mixture is the same as that of Stage 4.

Method B is a preferred method relative to Method A.

Stage 1 involves separation of the mixture of racemic diastereomers of formula VI obtained as the
product of Method A, Stage 1, by fractional distillation and crystallization to obtain nitroalcohot VI as a
substantially pure racemic diastereomer [2(RS),3(SR)] substantially free of the other racemic diastereomer
[2(RS),3(RS}}. Reduction of the nitro group by the preferred method of hydrogenation over a 10% palladium
on carbon catalyst provides V as one racemic diastereomer [2(RS),3(SR)] substantially free of the other
racemic diastersomer. (It will be appreciated by one skilled in the art that, alternatively, the diastereomer [2-
(RS),3(RS)] may also be used for the production of compounds of this invention.)

Stage 2 is the same as in Method A but uses the amine V prepared as described in Msthod B, Stage 1.
The products obtained by this method are substantially pure [2(RS},3(SR)] mixtures.

Stage 3 is the same as in Method A but uses the product prepared according to Method B, Stage 2.
The products obtained by this method are substantially pure [2{RS),3(SR)] mixtures.

As in Method A, the order of steps in Stage 2 and Stage 3 may be altered under appropriate conditions.

Stage 4 is the same as Stage 4 of Method A. The product mixture obtained is the same as the product
mixture obtained in Method A, Stage 4.

Stage 5 is the same as that of Method A, Stage 5.

Method C is a method for direct synthesis of individual ("resolved™) isomers of formulas la, 1b, and Ic which
are substantially free of the other diastereomers, for example, for products corresponding to lla, 1Ib, and lic
in which the centers corresponding to " and A are all S.

Stage 1 involves resolution of the racemate V prepared according to Method B, Stage 1. After the free
base corresponding to V is liberated, resolution is carried out by formation of the diastereomeric salts with
D-tartaric acid and separation of those salts by fractional crystallization. The desired amine is then obtained
from the separated salts by freeing the base to afford, for example, the free base corresponding to 2(R)3(S)
in a compound of formula V. The product thus obtained is substantially enantiomerically and dia-
steriomerically pure.

Stages 2 and 3 are substantially the same as Stages 2 and 3 in Methods A and B, but limited to
methods which will avoid racemization of centers which correspond to those marked * in formulae lla, lib,
and llc. The products thus obtained are essentially enantiomerically and diastereomerically pure.

Stage 4 is limited to methods which will avoid racemization at the centers labelled * and A in formulae
lla, {Ib and lic. The preferred method is the use of Dess-Martin periodinane. The products la, Ib and ic thus
obtained are essentially enantiomerically and diastereomerically pure.

Stage 5 is limited to methods which will avoid racemization at the centers labslled * and A in formulae
lia, llb and llc.

Mesthod D

Stage 1 is a separation of compounds of formulae la, Ib or Ic prepared by Methods A or B which are
diastereomeric mixtures {owing to the 3(RS) center) into their single isomers which are substantially
diastereomerically and enantiomerically pure. The preferred method for completing this separation is the
use of preparative chromatography, e.g. MPLC and HPLC.

Stage 2 is the same as Stage 5, Method C.

Inhibition Measurements:

The potency of compounds of the invention to act as elastase inhibitors was initially determined by the
ability of 2 compound of the invention to inhibit the action of human leukocyte elastase (HLE)} on a low
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molecular weight peptide substrate. The potency of an inhibitor is evaluated by obtaining a kinetic
determination of the dissociation constant, K, of the complex formed from the interaction of the inhibitor
with HLE. The substrate used was the anilide methoxysuccinyl-alanyl-alanyl-prolyl-valine-p-nitroanilide as
described by K. Nakajima et al. in the J. Biol. Chem., 254: 4027-4032 (1979) and by T. Teshima et al. in J.
Biol. Chem., 257:No. 8, 5085-5091 (1982). The HLE enzyme used in these studies may be obtained from
Elastin Products of St. Louis, Missouri or can be purified according to B. R. Viscarello et al. in Preparative
Biochemistry, Vol. 13, pages 57-67, (1983} as follows, all work having been done in a cold room at 4°C.

Salt Extraction-DNase Treatment: The starting material, 193 g of purulent sputum, was homogenized
with 200 ml of cold distilled water and centrifuged at 30,000 x gravity for 20 min. at 4* C. The supernatant
was discarded and the pellet extracted with high salt and treated with DNase as per the method of D. Y.
Twumasi et al. in J. Biol. Chem., 252: 1917-1926 (1977). Chromatography on Elastin Agarose: The
precipitate from the DNase digest was taken up in two 40 ml portions of 50 mM Tris, 1.0 M NaCl, pH 8; the
suspension was centrifuged and the resulting supernatant applied directly to a column of soluble slastin-
Sepharose 4B (2.5 x 20 cm). The column was washed with equilibrating buffer (50 mM Tris, 50 mM NaCl,
pH8.0) until the optical density at 280 nm (OD2z0} of the eluate returnad to baseline. Additional contaminat-
ing protein was eluted with two column volumes of 50 mM acetate, 1.0 M NaCl, pH 5.0. Elastase and
cathepsin G (HLC-G) were finally eluted with 50 mM acetate, 1.0 M NaCl, 20% DMSO, pH 5.0. The column
was developed at & ml/min with the coliection of 10 ml fractions. The active fractions were pooled, dialyzed
vs. two 6 liter changes of 50 mM acetate, 0.1 M NaCl, pH 5.5, and concentrated to 40 ml on an Amicon®
uvitrafittration unit (YM-10 membrane). CM-Chromatography: The concentrated active fraction was applied to
a column of CM-Sephadex® C-50 (2.2 x 10 cm) previously equilibrated with 50 mM acetate, 0.1 M NaCl, pH
5.5 and the column was then washed with this buffer to remove contaminating protein. Elution was
continued with 50 mM acetats, 0.2 M NaCl, pH 5.5 and resulted in the displacement of a peak of activity
assayed against Bz-Phe-Val-Arg-pNA. HLE was next eluted with the acetate buffer containing 0.45 M NaCl,
while elution of HLC-G required the presence of 1.0 M NaCl in the buffer as described by R. Martodam et
al. in Preparative Biochemistry, Vol. 9, pages 15-31 (1979). This column was developed at 30 mlhr with the
collsction of 5.5 ml fractions. From the thus purified HLE, a standard rate of production of p-nitroaniline was
measured at 25°* C spectrophotometrically in the visible spectrum at 410 nanometers with automatic data
acquisition from a Cary 210 spectrophotomster obtained from Varian Associates. Reactions were initiated by
injection of 10 microliters of the HLE solution into a 3 milliliter cuvette containing 2.89 millifiters of buffer (10
millimolar sodium phosphate, 500 millimolar NaCl, pH 7.6), 50 microliters substrate solution in DMSO, and
50 microliters of DMSO. Initial, steady-state reaction velocities of p-nitroaniline production were calculated
by a fit of the experimental data to a linear dependence on time by linear least squares. This velocity,
determined with no inhibitor present, was used as a standard in the calculation of inhibitor K, values.

Without exception, all of the peptide derivatives of the present invention were found to be "slow-
binding" inhibitors of HLE and therefore required special methods of analysis to accurately determine K|
values for their inhibition of HLE (see Williams, J. W. and Morrison, J. F., Meth. Enz. 63, 437 (1979) for a
description of these methods.) In a typical experiment, 2.89 ml of buffer (10 millimolar sodium phosphats,
500 millimolar sodium chloride, pH 7.8), 50 microliters of inhibitor solution in DMSO, and 50 microliters of
substrate solution in DMSO were added to a 3 milliliter cuvette. The cuvette was stoppered, inverted several
times to mix its contents and maintained at (25°* C) in the spectrophotometer. After a period of five minutes
to allow the reaction solution to come to thermal equilibrium, 10 microliters of stock enzyme solution were
added to the cuvette to initiate the reaction. Duplicate or triplicate runs were done at zero inhibitor
concentration and at least three non-zero inhibitor concentrations. K; values were calculated according to
methods outlined in the above reference by Williams and Morrison. The K; values for selected compounds
were less than 1077M.

Animal Models

Animal models of emphysema include intratracheal (it.) administration of an elastolytic protease to
cause a slowly progressive, destructive lesion of the lung. These lesions are normally evaluated a few
weeks to & few months after the initial insult. However, these proteases also induce a lesion that is evident
in the first few hours. The early lesion is first hemorrhagic, progresses to an inflammatory lesion by the end
of the first 24 hours and resolves in the first week post insult. To take advantage of this early lesion, the
following modet was used.

Hamsters are first lightly anesthetized with Brevital. Phosphate buffered saline (PBS) pH 7.4, either
alone or containing 400 wug of human leukocyte elastase (HLE), is then administered directly into the
trachea. Twenty-four hours later the animals are killed and the lungs removed and carefully trimmed of
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extraneous tissue. Following determination of wet lung weight, the lungs are lavaged with PBS and total
lavagable red and white cells recovered are determined. The values for wet lung weights, total lavagable red
cells and total lavagable white cells are elevated in a dose-dependent manner following administration of
HLE. Compounds that are effective elastase inhibitors can prevent or diminish the severity of the enzyme-
induced lsesion resulting in lower wet lung weight and reduced values for total lavagable ceils, both red and
white, relative to administration of HLE alone. Compounds can be evaluated by administering them either
with or at various times prior to administration of HLE to determine their utility in preventing an HLE lesion.
Compounds of this invention produced statistically significant reductions in wet lung weight and total
lavagable cells relative to HLE alone.

Compounds of the present invention exhibited activity in at least one of the tests described above under
Inhibition Msasurement or Animal Model. it should be noted that there was not always a direct correlation
between the activities of the compounds measured as K, values in the Inhibition Measurement test and the
reduced values for total lavagable cells and wet lung weights relative to the administration of HLE alone
obtained in the Animal Model test. It is thought that the Animal Modsl test is more predictive of the activity
of such compounds in the treatment of emphysema.

Pharmacokinstics: Male Syrian hamsters (80 to 120g) are injected intravenously with the test com-
pound. Prior to injection and at varying time periods thereafter, they are lightly anesthetized with ether and
blood samples of approximately 0.2 ml each are withdrawn by cardiac puncture. The blood is expressed
into 2 mi centrifuge tubes and allowed to clot for one hour. The sample is then centrifuged and the serum
removed.

Drug levels are determined by first inactivating endogenous elastase inhibitors by incubation of 50
microliters of serum with an equal volume of buffer containing 5 mg/ml bovine pancreatic trypsin for 5 min.
The trypsin inactivated serum (10 microliters) is then added to a 0.52 ml cuvette containing buffer made 20
nM with respect to HLE. After an additionat 30 min. incubation, the reaction is started by the addition of
substrate (350 microliters) (MeOSuc-Ala-Ala-Pro-Val-pNA, 1.6 mm) and the reaction monitored spec-
trophotometrically at a wavelength of 410 nM. For comparative purposes, serum persistence of the test
compounds are determined in the following manner:

Percent inhibition of serum samples were calculated as follows:

percent inhibition = Vo - Vi x 100
Uo

where Vo is the velocity obtained in the presence of control serum and Vi is the velocity of the inhibited
reaction. Data are expressed as log percent inhibition vs. time post inhibitor administration. An approximate
serum half-life (1) is calculated from the resultant curve.

The compounds of the present invention may be administored to a warm-blooded animal in need
thereof, particularly a human, for the treatment of conditions of pulmonary emphysema, atherosclerosis,
rheumatoid arthritis, and osteo arthritis, in particular for smphysema. The mode of administration may be
oral, parenteral, including the subcutaneous deposit by means of an osmotic pump, or via a powdered or
liquid aerosol. These may be conventionally formulated in an oral or parenteral dosage form by compound-
ing about 10 to 250 mg per unit of dosage with conventional vehicle, excipient, binder, preservative,
stabilizer, flavor or the like as called for by accepted pharmaceutical practice e.g. as described in U.S.
Patent No. 3,755,340, For parenteral administration, a 1 to 10 ml intravenous, intramusular or subcutanesous
injection would be given containing about 0.02 to 10 mg/kg of body weight of a compound of the invention 3
or 4 times daily. The injection would contain a compound of the invention in an aqueous isctonic sterile
solution or suspension optionally with a preservative such as phenol or a solubilizing agent such as
ethylenediaminetetraacetic acid (EDTA). In a powdered aserosol, compounds of the invention may be
administered in the same manner as cromolyn sodium via a Spinhaler® turbo-inhaler device obtained from
Fisons Corp. of Bedford, Massachusetts at a rate of about 0.1 to 50 mg per capsule, 1 to 8 capsules being
administered daily for an average human. Each capsule to be used in the Spinhaler® contains the required
amount of a compound of the invention with the remainder of the 20 mg capsule being a pharmaceutically-
acceptable carrier such as lactose. In a liquid aerosol, the compounds of the invention are administered at
the rate of about 100 to 1000 micrograms per "puff” or activated release of a standard volume of propellant,
The liquid aerosol would be given at the rate of 1 to 8 puffs per day with variation in dosages due to the
severity of the condition being treated, the weight of the patient and the particle size distribution of the
aerosol since smaller particles will achieve greater lung penetration. Propellants, e.g., a fluorinated
hydrocarbon or isobutans, containers, valves and actuators for liquid aerosols are described by L. Lachman
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et al. in "The Theory and Practice of industrial Pharmacy”, Lea and Febiger, Philadelphia (1976).

In the following Examples and throughout the specification, the following abbreviations and conventions
are used: atm (atmospheres), bp (boiling point); *C (degrees Celsius) with all temperatures being in *C
unless otherwise noted; g (grams); hr (hours); mg (milligrams); min {minutes); ml {milliliters); 1 (iiters); mol
(moles); mmol {milimolesy; mp (melting point); bp (boiling point); N {normal}; nm (nanometers); nM
(nanomolar); satd or sat'd (saturated); aq (aqueous); conc (concentrated); x (times); room temperature (20-
23*); DCC (1,3-dicyclohexylcarbodiimide); DMF (dimethylformamide); DMSO (dimethyl sulfoxide), Et,O
(diethyl ether); EtOAc (ethyl acetate); HOAc (acetic acid); HOBT (hydroxybenzotriazole); MeOH (methyi
alcohol); EtQH (ethyl alcohol); Pd/C (palladium on charcoal catalyst); pNA (paranitroanilide); THF
(tetrahydrofuran), CBZ (benzyloxycarbonyl); t+-BOC (tertiarybutyloxycarbonyl); DMF (dimethylformamide);
TEA (tristhylamine); DCC (1,3-dicyclchexylcarbodiimide); AcOH (acetic acid); S.M. (starting material); NMM
(N-methylmorpholine); = (less than or equal to); TEA (triethylamine); TFA (trifluoroacetic acid); Ac:Q (acetic
anhydride}; CDI {carbonyldiimidazole); wWsCDI {water soluble carbodiimide:1-ethyl-3-(3-
dimethylaminopropyljcarbodiimidehydrochloride); DMAP (4-dimethylaminopyridine); Dess-Martin
periodinane (1,1,1-triacetoxy-2,1-benzoxiodol-3(3H)-one);HC! gas {(gaseous HCI} - otherwise, HCl is an
agueous solution; Rh/C (rhodium on charcoal catalyst): @ (phenyl group); TLC (thin layer chromatography on
silica gel unless otherwise specified); Ry (relative mobility in TLC); MPLC (medium pressure liguid
chromatography); HPLC (high pressure liquid chromatography), tr (HPLC retention time in min), FR {HPLC
flow rate in mi/min); Col A (Zorbax® ODS analytical column. 4.6 mm x 25 cm); Col B (Phenomenex®
Zorbax® C-8 analytical column, 4.6 mm x 35 cm); Col C (Altex Ultrasphere®/Octyl 10 mm LD. x 25 cm &
micron analytical and preparative column); flash chromatography (flash column chromatography on silica gel
unless otherwise specified); suction chromatography (suction column chromatography on silica gel). In
addition, C, H, N, etc. {the conventional symbols for the elements) are used; 133.3 Pascals = 1 Torr as a
conversion factor with 760 Torr = 14.7 pounds per square inch {psi); '"H NMR (nuclear magnetic resonance)
spectra were obtained using either a 80 MHz or 250 MHz instrument and tetramethylsilane (TMS) as an
internal standard (the solvent for the particular example is noted in the example), 5 (parts per million
downfield from TMS); with s (singlet); d (doublet); dd (doublet of doublets); m (multiplet).
Nomenclature: For uniformity and clarity, "amino acid sequence type" names are used whenever possible.
In addition, amines of formula V and the N-substituents of C-terminal amides of formulas 1, Il, lll, IV, and VI
which are formally derived from V are numbered as shown:

t )
HiN.CH.cH. CFy %wNHcH CH.CR ?wNH,QH_CO.c,F
3 2 1 321 3 2 1°
v IV, VII I, 11
(portion) (portion)

When neaded or as noted, various examples were repeated if more material was required.
Example f

2(RS),3(SR)-3-Amino-4-methyl-1,1,1-triflucro-2-pentanol hydrochloride salt

a. 2-Methyl-1-nitropropane.

1-lode-2-methylpropane (94.0 g, 0.51 mol) was added dropwise to a pre-cooled (0 C) suspension of
AgNO: (100.0 g, 0.85 mol) in Et2O (180 ml). The reaction was protected from light and stirred overnight as
it was allowed to warm to room temperature. The reaction mixture was filtered through Celite®. The filtrate
was concentrated under vacuum and the residue was distilled under vacuum (caution: potentially explosive)
to give the product (37.7 g, 0.366 mol); b.p. 61-65° C at 6313.6 Pascals (52 mm Hg).
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b. 2(RS),3(SR)-4-Methyl-3-nitro-1,1,1-trifluoro-2-pentanol.

1-Nitro-2-methylpropane (37.7 g, 0.366 mol) from Example 1a, triflucroacetaldehyde sthyl hemiacetal
(58.5 g, 0.366 mol, 80% purity} and K2COs (3.4 g, 0.025 mol) were mixed and stirred at 60° C for 3 hr. and
then at room temperature for 3 days. Brine (75 ml) and 1N agueous HCI (50 ml) were added and the lower
organic layer separated. The aqueous layer was extracted with EtzO (twice with 250 ml each} and the
combined organic layers were washed with brine, dried over Na»SO., filtered and concentrated under
vacuum. The residue was purified by flash chromatography on silica gel with a gradient elution of
CHzClz:hexane (50:50), CHpCl::hexane (75:25), CH2Clz (100%) and MeOH:CH:Cl: (5:95) to give the
product (44.9 g); TLC, R, =0.65, silica gel, EtOAc:CHCls (5:95).

¢. 2(R8),3(SR)-3-Amino-4-methyl-1,1,1-trifluoro-2-pentancl hydrochloride sait.

A solution of a portion of the product of Example 1b (37.0 g, 0.184 mol) in Et2O (200 ml} was added
dropwise to a suspension of lithium aluminum hydride (22.0 g, 0.58 mol) in EtO (800 mi). The reaction
mixture was stirred for 45 min. and a saturated aquecus solution of Na,SQs {110 mi) was carefully added.
The resulting suspension was filtered; the filtrate was treated with ethereal HCl and concentrated under
vacuum to give the product (37.6 g) which was used without further purification. 'H NMR data (CD; COCDs)-
(250 MHz}: 1.25, my, 6H; 2.35, m, 1H; 3.585, m, 1H; 4.985, m, 2H; 7.785, m, (NHz).

Example 2

2(RS),3(SR)-N-[3-{4-Methyl-1,1,1-trifluoro-2-hydroxypentyl}}-L-prolinamide

a. 2(RS),3(SR)-1-[(Phenylmethoxy)carbonyl]-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-prolinamide.

A solution of isobutyl chloroformate (11.01 g, 0.08 mol) in dry THF (30 ml) was added dropwise over
min to a pre-cooled solution (-15* C} of CBZ-L-proline (19.21 g, 0.077 mol) and N-methyimorpholine (8.18 g,
0.081 mol) in THF (300 mi) under a nitrogen atmosphere. The reaction mixture was stirred at -15°C for 15
min. The reaction temperature was then reduced to -40°C and a solution of a portion of the product of
Example 1c (18.00 g, 0.077 mol} and N-methylmorpholine (8.18 g, 0.081 mol) in THF (200 ml) was added
dropwise to the reaction. The reaction mixture was stirred at -40* C for 1 hr. and then allowed gradually to
warm to room temperature and stirred for an additional hour. The reaction was filtered and concentrated
under vacuum. The resulting syrup was dissolved in CHCl;, and washed with aqueous 20% citric acid
{twice with 75 ml each). The organic layer was concentrated under vacuum to give the crude product as a
white cloudy syrup. The crude product was triturated with ether: hexane (1:2) to give 3 crops of the product
as a white powder (17.11 g); TLC, R,=0.47, silica gel, MeOH:CHCls (3:97); m.p., 152*-164°*C; HPLC, tg =
14.06, 16.63, 18.23, 19.00, Zorbax® ODS analytical column, H:0:CHaCN (70:30), flow rate = 3 mi/min.

b. 2(RS),3(SR)-N-[3-(4-Methyl-1,1,1-trifluoro-2-hydroxypentyl}}-L-prolinamide.

The product of Example 2a (2.00 g, 4.97 mmol) was dissolved in absolute ethanol (60 ml), 10% Pd/C
(0.5 g) was added and the reaction mixture was hydrogenalyzed (310126.53 Pascals, 45 psi hydrogen) for 3
hr. at room temperature. The reaction mixture was filtered through Celite® and the solvent was removed
under vacuum to give the product (1.36 g) which was used without further purification.

Example 3

2(RS),3(SR)-L-Valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-prolinamide

a. N-[(Phenyimethoxy)carbonyl}-L-valyl-L-proline methyl ester.

1-Hydroxybenzotriazole (163.3 g, 1.2 mol) was added {o a pre-cooled (0°C) solution of N-
benzyloxycarbonyl-L-valine (151.8 g, 0.6 mol) in DMF (1.3 liter) and stirred for 15 min. A suspension of L-
profine methyl ester hydrochloride (100.0 g, 0.6 mol) and TEA (64.2 g, 0.63 mol) in DMF (0.7 liter) was
added, followed by DCC (137.1 g, 0.66 mol). The reaction mixture was stirred for 3 hr. at 0*C and then at
room temperature for 3 days. The reaction mixture was filered and the filtrate concentrated under vacuum.
The residue was mixed with EtQAc {0.75 liter) and filtered. The filtrate was washed successively with 20%
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aqueous citric acid (0.75 liter), saturated aqueous NaHCOs, and brine. The organic phase was dried over
MgSO,, filtered and concentrated under vacuum to give the crude product {(271.3 g). The product was
purified by flash chromatography on silica gel using a gradient elution starting with CHzCl> and finishing
with MeOH:CH,Cl, (4:96) to give the product (218.1 g); TLC, R;=0.48, silica gel, MeOH:CHCI1(5:95).

b. N-[{Phenylmethoxy)carbonyl]-L-valyl-L-proline.

To a solution of a portion of the product of Example 3a (158.8 ¢, 0.438 mol) in MeOH (1.6 liter) was
added 1N aqueous NaOH (500 ml) and the solution stirred at room temperature for 17 hr. 1N aqueous
NaOH (100 ml) was added and stirring continued for 5 hr. Additional 1N aqueous NaOH (50 ml) was added
and the reaction was stirred overnight. The reaction was concentrated under vacuum to remove the MeOH.
H20O (1.0 liter} was added and the aqueous solution extracted with Et; Q. The aqueous solution was acidified
with 1N aqueous HC! (700 ml) and extracted with EtOAc. The EtOAc extracts were washed with brine, dried
over NapSQ4, filtered and concentrated under vacuum to give the product (159.2 g); TLC, Ry=0.34, silica
gel, MeOH:CHCls: AcOH (5:94:1).

c. 2(RS),3(SR)-[(Phenylmethoxy)carbony|}-L-valyi-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)}-L-pro-
linamide.

Isobutylchloroformate (77.3 g, 0.566 mol) was added to a pre-cooled {-15"* C) solution of N-methylmor-
pholine (59.25 g, 0.566 mol} and the product of Exampie 3b (197.2 g, 0.566 mol) in dry THF (2.5 liters) and
the reaction stirred for 10 min. The temperature was reduced to -40°* C and N-methylmorpholine (59.25 g,
0.566 mol) was added, followed by the dropwise addition of a solution of the product of Example 1¢ (117.5
g. 0.566 mol) in THF (2.5 liter). The reaction was allowed to warm to room temperature and stirred for three
days. The reaction mixture was filtered and the filtrate concentrated under vacuum. The residue was
dissolved in EtOAc and washed successively with H20Q, 1N aqueous HCI and brine. The organic layer was
dried over Na;S0Q,, filtered and concentrated to give the crude product (267.8 g). The product was purified
by flash chromatography on silica gel using a gradient slution of THF:toluene (5:95) to THF:toluene (25:75)
to give the product (183.8 g); TLC, R, =0.4, silica gel, THFtoluene {20:80).

d. 2(R8),3(SR)-L-Valyl-N-[3-(4-methyl-1,1,1-trifluore-2-hydroxypentyl)]-L-prolinamide.

A mixture of a portion of the product of Example 3¢ (36.7 g, 0.073 mol) and 10% Pd/C (10%, 50%
water wet) in EtOH (0.6 liter) was hydrogenated on a Parr shaker (303,924 Pascals, 3 atm H:). After 1 hr.
the reaction vessel was evacuated and re-pressurized with Hz. After an additional 0.5 hr. the reaction
mixture was filtered through Celite® and concentrated under vacuum to give the product (26.0 g); TLC, R;=
0.16, silica gel, MeOH:CHCI3 (5:95).

Example 4

2({RS),3(SR)-3-Amino-4-methyl-1,1,1-triflucro-2-pentanol hydrochloride salt

a. 2-Methyl-1-nitropropane.

An alternative method for making the compound of Example 1a is as follows.

A 5-liter, 3-necked, round-bottomed flask was equipped with a mechanical stirrer, thermometer, addition
funnel and Nz inlet. The flask was charged with AgNO, (1006.8, 6.54 mol} in ELO (2.5 liter}, and isobutyl
iodide (927.2 g, 5.03 mol) was placed in the addition funnel. Both the flask and the addition funnel were
wrapped in aluminum foil to protect the reaction from light. After the stirred suspension was cooled to
approximately 5° C (ice bath), dropwise addition of the iodide over a 2 hr period was begun. The reaction
temperature was maintained at or less than 5 C throughout the course of the addition. When the addition
was complete, the reaction vessel was packed in ice and allowed to warm slowly to room temperature
overnight. NMR analysis of an aliquot taken from the reaction mixture after 48 hr of stirring demonstrated
that all of the isobutyl iodide had been consumed. The reaction mixture was filtered through Celite® to
remove silver salts and the filter cake was washed with EtzO (3 x 500 ml). The combined filtrates were dried
MgSO,, filtered and concentrated on a rotary evaporator (bath temp = 35° C) to about 600 ml. Fractional
distillation {atmospheric pressure) (caution: potentially explosive) gave the purified nitro compound (350.4 g,
68% vyield); b.p. 135°-142°C.
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b. 2(RS),3(SR)-4-Methyl-3-nitro-1,1,1-trifluoro-2-pentanol.

A 3-titer, 3-necked, round-bottomed flask equipped with a maechanical stirrer and N, inlet was charged
with K2CO3; (470.0 g, 3.4 mol), the product of Example 4a (350.0 g, 3.4 mol) and finally triflucroacetai-
dehyde ethyl hemiacetal (708.0 g, 4.4 mol). The mixture was vigorously stirred at room temperature for 76
hr, at which time 'H-NMR demonstrated the nearly complete consumption of the nitroalkane. The reaction
mixture was diluted with CH2Cl2 and filtered. The filtrate was treated with aqueous HCI until pH = 3. The
layers were separated and the aqueous layer was washed with CHaCla {500 ml). The combined CH2Cl»
portions were washed with H2O (1 liter) and brine (1 liter). Drying (MgSO«) and concentration gave 854.6 g
of crude product as a yellow oil. 'H-NMR showed the two diastereomeric nitro alcohols (present in the ratio
of about 3:1 as quantified by integration of the alcohol pratons) which consistently appear in the range §6.0-
6.5 when run in acetone-dg contaminated by solvents and small amounts of starting materials.

Distillation at reduced pressure gave the following fractions:

Wt. BP (°C)
A 191.7 g 42°-50°C/atm, S.M. + solvents
B 34.8 g 35°/1 torr - 45°/.5 torr
C 213.6 g 45°/.5 torr - 95°/1.5 torr
D 337.8 g 95°/1.5 torr - 105°/2 torr
E  114.0 g trap volatiles

To simplify purifications in subsequent synthetic steps, an effort was made at this point to obtain the major
diastereomeric pair in a substantially pure state and to advance only this material through the sequence.
The major diastereomeric pair crystallizes from the mixture of diastereomers, as well as from cold pentane,
to yield colorless needles. Thus, fraction C from the above distillation was allowed to crystallize overnight in
a refrigerator. The product was collected, washed with cold pentane and dried for several hours in a vacuum
oven (Caution! This material is somewhat volatile and significant quantities can be lost under extended
vacuum treatment) to give 52.0 g of substantially pure material. The fractions known (by NMR) to contain
significant quantities of the desired isomer were repetitively treated in this fashion (and redistilled to provide
new fractions further enriched in the desired diastereomer) to eventually obtain a total of 197.7 g of
substantially pure nitro alcohol. This amount represents the type of work done, but it does not reflect the
upper limit of the yield.

¢. 2(RS),3(SR)-3-Amino-4-methyl-1,1,1-trifluoro-2-pentanol hydrochloride sait.

Anhydrous EtOH (232 ml) was added to 10% Pd/C catalyst (2.30 g) under N;* The product of Example
4b (22.93 g, 0.144 mol) was added and the resultant mixture was placed on a Parr hydrogenation apparatus
(about 480,000 Pascals, 55 psi Hz) overnight. Catalyst was removed by filtration through Celite®. The filter
cake was then washed with EtOH. HCI gas was bubbled through the combined filtrates until approximately 8
g (about 0.22 mol) were absorbed. The solution was concentrated on a rotary evaporator and the resultant
residue was concentrated several times from Et,Q to obtain a white solid. The solid was washed with EtzQ
and dried overnight in a vacuum oven to yield 20.79 g (88%) of amine hydrochloride. For the m.p., with
slow heating the material softens at 90 C and melts at 118°-120* C. When a sample is plunged into a bath
preheated to 110* C, it melts instantaneously.

Example &

2(RS,3(SR)-L-valyl-N-[3-{4-methyl-1,1,1-triflucro-2-hydroxypentyl)]-L-prolinamide

a. N-[(Phenylmethoxy)carbonyl]-L-valyl-L-proline methyl ester.

*Less active catalysts (e.g., 10% Pd/BaSQ.,, wel 10% Pd/C) or insufficient reaction times
may lead to the production of one or more by-products.
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A sofution of CBZ-1-Valine (100.0 g, 0.40 mol} in DMF (1 liter, dried over sieves) was added to a 3-liter,
3-necked, round-bottomed flask equipped with a mechanical stirrer, Nz inlet and a thermometer. The
reaction was cooled to 0°C and HOBT hydrate (f08.1 g, 0.80 mol) was added. Approximately 15 min of
stirring were allowed before adding a DMF (500 ml} siurry of L-proline methylester hydrochloride (66.2 g,
0.40 mot) and TEA (41.8 g, 0.42 mol) in one portion. Additional DMF (500 ml} was used to complete the
transfer of the slurry. DCC (90.8 g, 0.44 mol) was added to the reaction and was washed down with DMF
(100 ml). The reaction was stirred for 3 hr at 0~ C before allowing it to warm to room temperature and stir
for 3 days. The reaction mixture was then filtered and the filtrate concentrated at reduced pressure. The
filter cake was washed with EtOAc (3 x 1 fiter), and concentration of the resultant filtrate gave material that
was combined with the residue from concentration of the DMF solution. The combined product mixture
(about 2.5 liters) was diluted with EtzO (2 liters) and stored in the refrigerator overnight. Precipitate was
removed by filtration. When the filtrate was washed with 1 N HCI (1 liter), additional precipitate formed and
was removed by filtration. The filtrate was then washed with 1 N HCGI (1 liter), H2O (0.5 liter), saturated
NaHCO; (2 x 1 liter) and brine (0.5 liter). Drying MgSOs and concentration gave 587.2 g of crude product.
This material was flash chromatographed on silica gel (3.5 kg) with gradient elution (CH:Clz to 5%
MeOH:CH2Cl, (5:95). Mixed fractions were subjected to repeated chromatography to remove impurities.
Combination of the fractions containing the desired product gave 500.7 g (87%) of material contaminated
with a small amount of low Ry impurity; TLC, R;=0.37, silica gel, Et2O:hexane (3:1); R;=0.53, silica gel,
MeQR:CHCIz (5:95).

b. N-[{Phenylmethoxy)carbonyl}-L-valyl-L-proline.

A methanolic (4 liters) solution of the product of Example 5a (500.7 g, 1.38 mol) was added to a 12-iiter,
3-necked, round-bottomed flask equipped with a mechanical stirrer and an N2 inlet. To the stirred solution
was added 1 N NaOH (1.4 liters), bringing the pH to approximately 13. After the reaction had stirred for 3
hr, the pH dropped to 11. Additional 1 N NaOH (0.1 liter) was used to bring the pH to 12 and the reaction
was stirred overnight at room temperature. MeOH was removed from the reaction mixture by concentration
on a rotary evaporator. During the course of the solvent removal, a total of 1 liter of H2O was added to
reduce the concentration of the base. The aqueous solution was washed with Et,O before acidifying with 1
N HCI (1.5 iiters) to a pH of approximately 3.5. The layers were separated and the aqueous layer was
extracted with EtOAc (3 x 1 liter). The combined organics were washed with brine (1 liter), dried (MgS0s)
and concentrated to give 493.0 g (100%) of product as a white solid; TLC, R,=0.51, siiica gel, MeOH:CHCls
(5:95) with added AcOH,

c. 2(R8),3(SR)-[(Phenylmethoxy)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-pro-
linamide.

The product of Example 5b {105.3 g, 0.302 mol) was dissolved in dry THF (1.5 liters) under Nz in a 3-
liter, 3-necked, round-bottomed flask equipped with a meachanical stirrer, thermometer, Nz inlet and an
addition funnel. The solution was cooled to -35* C and treated with 1 equivalent (34 ml, 0.309 mol) of NMM.
Isobutyl chloroformate (39 ml, 0.307 mol) was added dropwise over 20 min while maintaining the
temperature < -35° C. After the addition was complete, the reaction was stirred for 1 hr at -35* C. A second
equivalent of NMM (34 ml) was added. The product of Example 4c (62.8 g, 0.302 mol) in THF (300 ml) was
then added at such a rate that the temperature was maintained at s -35* C. After the addition was compiete,
the temperature was kept 8 -35°C for 1 hr before the mixture was allowed to warm to room temperature
with stirring overnight. The reaction mixture was filtered and the filter cake was washed with THF (1 liter).
The combined filtrates were concentrated to give 189 g of crude product. This material was flash
chromatographed on silica gel (5000 ml) and eluted with THF:toluene (1:9). Once product began to slute,
the solvent polarity was altered in gradient fashion: THF:toluene (15:85); THF:toluene (20:80); and, finally
MeOH:THF:toluene (2.5:30:70) (MeOH use was minimized to prevent the elution of low R; impurities).
Concentration of the column fractions followed by drying under vacuum overnight gave 12.0 g (8%) of
stightly impure product and 131.6 g (87%) of substantially pure material. (NOTE: Solutions of this material
when taken to complete dryness yielded a foam that eventually solidified under extended vacuum
treatment. Care had been taken to accomplish this operation in a large enough flask to accomodate the
expansion of the foam.) TLC, R;=0.25, silica gel, MeOH:CHCl; (5:85); R,=0.37, silica gel, THFtoluene
(20:80). When the material is spotted lightly, the two isomers resolved to give spots at R;=0.37 and R,=
0.46, silica gel, THF:tcluene (20:80).

(NOTE: Maintenance of the internal temperatures quoted in this procedure appears to be crucial for
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obtaining substantially pure product.)
d. 2(RS),3(SR)-L-Valyl-N-3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-prolinamide.

The product of Example 5c (131.6 g, 0.262 mol) was dissolved in EtOH (750 ml) and combined with
10% Pd/C catalyst (50% H:Q, 13.0 g} under Nz in a large Parr hydrogenation bottle. The reaction mixture
was shaken under a 480,000 Pascals, 55 psi atmosphere of Hz on a Parr apparatus. Repressurizing with Hs
was confinued until no further uptake was observed. Examination of the reaction by TLC showed complete
consumption of starting material. The reaction mixture was filtered through Celite® and concentrated to a
foam. This material was triturated with Et2Q, filtered, and dried to give 81.4 g (84%) of light grey solid; TLC,
R;=0.41, silica gel, CHCl;:MsOH (10:1).

Example 6

3S(orR)-Phenylmeyhoxycarbonyl-L-valyi-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide  (Formula
Ib, R* = CH(CH32)CHz, R?=CH{CH3)CHs, R3=@CH, R* =H, A= 0CO, n=1)

a. 2R,35-3-Amino-1,1,1-trifluoro-4-methyl-2-pentanol D-tartaric acid salt.

Amine hydrochloride (20 Q) generated as in Example 46 was dissolved in H20O and neutralized with
solid NaHCQ3;. The aqueous solution was extracted several times with CH;Clz. The combined extracts were
dried (NazS04) and concentrated to yield the amine free base (14.04 g) as a white solid. This material was
combined with D-tartaric acid (12.31 ¢) in boiling anhydrous EtOH (100 ml), and the resultant cloudy
solution was filtered hot through filter paper. The solution was first cooled slowly to room temperature
overnight and then placed in the refrigerator for several hours. Precipitate was collected on a fritted funnel,
washed with cold EtOH, and dried overnight in a vacuum oven at 40°. A sample of the dried white solid
(4.56 g) melted at 127°-130*. Most of this material (4.05 g) was dissolved in boiling EtOH (20 ml), and the
solution was slowly cooled to room temperature. The white gel-like solid which deposited was collected in a
sintered glass funnet and washed with several portions of EtOH. Vacuum oven drying at 40° C for several
hours gave a white solid, m.p., 132*-134*C.

b.  28,38-[(Phenylmethoxy)carbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)}-L-prolinamide
{Formula Vllb, R' = CH{CH3)CH3, RZ = CH(CHa)CH3, R*-@CH;, R* =H, A= 0CO, n=1).

Acid prepared according to Example b (1.00 g, 2.87 mmol) was dissolved in dry THF (16 ml) under N;
in a 50-mi, 3-necked, round-bottom flask equipped with a thermometer, Nz inlet, septum and a magnetic stir
bar. NMM {0.34 ml, 3.09 mmol) was added and the resultant stirred solution was cooled to an internal
temperature of -35° . Isobutyl chloroformate (0.37 ml, 2.85 mmol) was added over 2 min, never allowing the
internal temperature to rise above -35*. The reaction was stirred for 1 hr at -45°* to -35°. The D-tartarate
salt from Example 6a (0.92 g, 2.86 mmol) in a mixture of THF (5 ml) and DMSO {2 ml) was treated with
NMM (068 ml) and the cloudy solution was added to the reaction mixture at such a rate that the
temperature was kept below -40* . The reaction was stirred at -45° to -15* for 1 hr before it was allowed to
warm to room temperature overnight. The mixture was diluted with CHCl; and then washed (Hz0, sat'd aq
NaHCOs3), dried {Na2S04), and concentrated to give the title product (1.15 g, 80%) as a white solid. The 'H-
NMR spectrum of this material in DMSO-d¢ exhibited a doublet at §6.43, which is the appropriate chemical
shift of the alcohol proton in material with the assigned relative configuration.

c. 33(orR)-Phenylmethoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
{Formula lb, R' = CH{CH3)CH;, R2=CH(CH3)CH3, R¥=@CH;, R* =H, A=0CO, n=1).

A portion of the alcohol generated in Example 6b (0.25 g, 0.5 mmol) was dissolved in CHzClz and
treated with Dess-Martin periodinane (0.42 g, 0.99 mmol) in a single portion. TFA (.08 ml, 1.04 mmol) was
added, and the slightly turbid mixture was allowed to stir overnight. A white suspension formed in the
reaction mixture. Starting material was substantially absent as demonstrated by TLC. Water containing
Naz520; (0.78 g) and NaHCOz (0.42 g) was added and stirred with the reaction mixture. When the organic
layer eventually was cleared of the white solid suspension, it was separated from the agueous phase. The
organic layer was washed (saf'd ag NaHCOs3), dried (Naz SO4), and concentrated to give an oil. This material
redissclved and was concentrated from EtzO/Mhexane to give a white solid {0.21 g, 84% yield). Recrystal-
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lization from hot Et: O/hexane yielded a substantially pure sample of the title compound as a substantially
pure isomer which exhibited a single peak on HPLC with a retention time identical with that of an authentic
sample of the title product prepared as described in Example 117; HPLC, tg =5.65, Col A, H;O:CH;3;CH
(55:45), FR=2.0.

Example 7

1-[2-(Tricycio[3.3.1.1%7]dec-1-yl)ethoxycarbonyl]-N-[3(RS)-3-(4-methyl-1,1,1-trifluoro-2-oxopenty|})-L-
protinamide

a. 4-Nitrophenyl 2-{tricyclo(3.3.1.1%")dec-1-yl]ethy! carbonate.

To a solution of p-nitrophenyl chloroformate (1.17 g, 5.82 mmol) in EtzO (25 ml} at 0*C was added
pyridine (5 ml) followed by addition of 2-(1-adamantyl)ethanol (1.00 g, 5.54 mmol) in Et2O (20 ml) dropwise
over 1 hr. The resulting mixture was stirred at room temperature for 12 hr. and partitioned between H. 0O and
Et2O. The ethereal layer was washed with 5% aqueous HCI, pH 7.0 phosphate buffer, dried over MgSQu,
filtered and the solvents removed under vacuum. The crude product was purified by flash chromatography
on silica gel eluting with EtQAc:hexane {5:95) to give the product (1.10 g) as a white powder; TLC, R;=0.29,
silica gel, EtOAc:hexane (5:95).

b. 1-{2-(Tricyclo[3.3.1.1371dec-1-yl)ethoxycarbonyl}-N-[2(RS),3(SR)-3-(4-methy!-1,1,1-trifluoro-2-hydroxypen-
tyl)j-L-prolinamide.

A solution of the product of Example 7a (731.0 mg, 2.98 mmol), a product using the procedure of
Example 2b (500 mg, 1.80 mmol) and K2CO; (2.57 g, 18.6 mmol) in DMF (50 ml) was stirred at room
temperature for 18 hr., filtered and the solvent removed under vacuum. The residue was taken up in EtOAc,
washed with 3 portions of 10% aqueous NaOQH, dried over solid KzCQs:Na:S0, (10:90), filtered and the
solvent removed at reduced pressure. The crude product was chromatographed on silica gel eluting with
MeOH:CHCI3 (1:99). The resulting solid was washed with hexane to give the product (340 mg) as a white
solid; HPLC, tq = 5.86, 6.38, Zorbax® ODS analytical column, Flow rate = 2 ml/min, CHaCN:H,O:TFA
(70:30:0.1).

c. 1-[2-(Tricyclo[3.3.1.137dec-1-yl)ethoxycarbonyl}-N-3(RS)-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-pro-
linamide.

To a solution of oxalyl chloride (1.09 g, 8.60 mmol) in dry CH2Cl (15 mi) cooled to -43°* C was added
DMSO (1.37 g, 17.3 mmol) in dry CH2Ci> (10 ml) dropwise over 15 min. The solution was stirred for 10 min.
and the product of Example 7b (340 mg, 0.72 mmol) was added in the same manner over 30 min. After
stirring the solution at -43° C for an additional 1 hr, TEA {4.80 ml, 34.5 mmof) was slowly added and the
solution allowed to warm slowly to room temperature and was stirred for 2 hr. The solution was diluted with
CH:Clz, washed with 10% aqueous HCI, 5% aqueous NaOCI, dried over solid K2COq:Nap;S0Os (10:90),
filtered and the solvent removed under vacuum. The crude product was purified by 2 successive flash
chromatographies on silica gel eluting with MeOH:CHCl; (0.1:99.9) and EtOAc:hexans (1:5), respsctively, to
give the product (130 mg) as a white solid; TLC, R, =0.50, silica gel, MeOH:CHC}; (5:95); HPLC, 15 = 5.31,
Zorbax® ODS analytical column, flow rate = 2 ml/min, CHzCN:HzO:TFA (70:30:.01).

Analysis calculated for:

Caa4H3asNz2F30,.0.25H. 0 C, 60.43; H, 7.50; N, 5.87
Found: C, 60.50; H, 7.45; N, 5.74

Example 8

3(RS)-1-(4-Phenylbutylcarbonyl)-N-[3-(4-methyl-1,1,1-triflucro-2-oxopentyl)]-L-prolinamide

a. 2(R8),3(SR)-1-(4-Phenyibutylcarbonyl)-N-[3-{4-methyl-1,1,1-trifluoro-2-hydroxypentyl)}-L-prolinamide.
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A solution of 5-phenyivaleric acid (0.330 g, 1.86 mmol) and N-methylmorpholine (0.280 g, 2.79 mmaol) in
THF (100 ml} was cooled to -15°* C. A solution of isobuty! chloroformate (0.280 g, 2.05 mmol) in THF (5 ml)
was added dropwise and the mixture was stirred at -15*C for 10 min., after which the temperature was
lowered to -40°*C and a solution of a2 product made using the procedure of Example 2b (0.500 g, 1.86
mmo!) in THF (25 ml) was added dropwise. The mixture was stirred for 1 hr at -40° C and overnight at room
temperature. The mixture was filtered and the filtrate concentrated under vacuum. The crude product was
purified by flash chromatography on silica gel eluting with MeOH:CHCI3 (3:97) to give the product (0.60 g)
as a white solid; TLC, R,=0.40-0.51, silica gel, MeOH: CHCI; (3:97).

b. 3(RS)-1-(4-Phenylbutylcarbonyl}-N-[3-(4-methyl-1,1,1-trifluorc-2-oxopentyl}}-L-prolinamide.

A solution of DMSCO (4.22 g, 54.0 mmol) in dry CH2Cl (80 ml) was added dropwise over 10 min to a
pre-cooled (-60°*C), stirred solution of oxalyl chloride (3.43 g, 27.0 mmol) in CH2Cl: (10 ml) under a
nitrogen atmosphere. The temperature never exceeded -55° C during the addition. The mixture was stirred
at -60° C for 15 min. and a solution of the product of Example 8a (0.580 g, 1.35 mmol) in CH2Cl2 (100 m#)
was added dropwise over 10 min, at -60°C. The reaction mixture was stirred at -60°C for 1 hr.
Diisopropylethylamine (6.98 g, 54.0 mmol) was added dropwise over 10 min at -60° C. The reaction mixture
was stirred for 1 hr as it warmed to room temperature. The reaction mixture was washed successively with
two portions of 1N aquecus HCI and brine, and concentrated under vacuum to give the crude product (0.85
g) as an orange syrup. The crude product was purified by three successive flash chromatographies on silica
gel eluting respectively with, 1) MeOH:CHClz (3:97), 2) MeOH:CHCl3 (3:97), and 3) EtO:hexane (90:10) to
give the product (319 mg) as a white foam; TLC, R{=0.33-0.40, silica gel, Et2O:hexane (80:10); HPLC, tg =
17.93, 18.55, Zorbax® ODS analytical column, H2O:CHzCN (55:45), flow rate = 2 ml/min.

Analysis calculated for:

Cz2Hz9N205F3.1.25H20: C, 58.85; H, 7.07; N, 6.24
Found: C, 5891; H, 6.83; N, 6.13

Example 9

3(RS)-1-[(Phenylmethoxy)carbonyl]-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide

A solution of dimethylsulfoxide {(0.890 g, 11.4 mmol) and dry methylene chioride (6 ml) was added
dropwise to a stirred solution of oxalyl chloride (0.75 g, 5.9 mmol} and dry methylene chioride (5 ml) at
-60* G under nitrogen. The reaction mixture was allowed to warm to -25°C, then a solution of a product
made using the process of Example 2a (0.200 g, 0.497 mmol) and dry methylene chloride (5 ml) was
added. The resultant mixture was stirred at -26° C for 0.5 hr. Triethylamine (1.94 g, 19.2 mmol) was added
and the reaction mixture was allowed to warm to room temperature. The reaction mixture was filtered. The
filtrate was evaporated. The residue was dissolved in chloroform. The chloroform solution was washed
successively with 1N aqueous HCI, then brine and dried over Na:S0.. The solution was filtered. The
solvent was removed under vacuum to give the crude product (0.147 g). The crude product was purified by
flash chromatography on silica gel with an eluent of CHCls: MeQH (97:3) to give the product (0.11 g); TLC,
R¢= 0.25, CHCl3:EtOAc (90:10).

Analysis calculated for:

CioHo3F3N204.1.5H,0: C, 53.39; H,6.13; N, 6.55
Found: C, 53.55; H, 5.78; N, .56

Example 10

2(RS),3(SR)-L-Valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxy pentyl)]-L-prolinamide

(Formula)
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!

. N-[(Phenylmethoxy)carbonyl]-L-valyl-L-proline methyl ester.
The procedure of Example 3a was repeated.
b. N-[(Phenylmethoxy)carbonyll-L-valyi-L-praline.
The procedure of Example 3b was repeated using the material from Example 10a.
c. 2-Methyi-1-nitropropane.
The procedure of Example 1a was repeated.
. 2(RS},3(SR)-4-Methyl-3-nitro-1,1,1-trifluoro-2-pentanol.
The procedure of Example 1b was repeated using the material from Example 10c.
. 2(R8),3(SR)-3-Amino-4-methyl-1,1,1-trifiuoro-2-pentanol hydrochloride salt.
The procedure of Example 1c was repeated using the material from Exampie 10d.
f. 2(RS),3(SR}H(Phenylmethoxy)carbonyll-L-valyl-N-[3-(4-methyl-1,1,1-triflucro-2-hydroxypentyl-L-pro-
linamide.
The process of Example 3c was repeated using the compounds from Examples 10b and 10e.
g. 2(RS),3(SR)-L-Valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)}-L-protinamide.
The process of Example 3d was repeated using the compound from Example 104,

a

[++]

Example 11

3(RS)-f{Phenylmethoxy)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1trifluoro-2-oxopentyl)]-L-prolinamide

a-f. Steps a-f were repeated as explained in Examples 10a-f.
g. I(RS}-[{Phenyimethoxy)carbonyl)-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide.
A solution of DMSO (12.46 g, 159.50 mmol) in dry CH2Clz (12 mi) was added dropwise over 10 min. to

a pre-cooled (-60° C) stirred solution of oxaly! chloride (10.12 g, 79.75 mmol) in CHzClz (160 mi) under a
nitrogen atmosphere. The temperature of the reaction never exceeded -50° C during the addition. A solution
or the alcohoi in Example 11f (2.00 g, 3.99 mmol) in CH2Clz (160 ml) was added dropwise over 10 min. at
-60" C. The reaction mixture was stirred at -60* C for 1 hour. Diisopropylethylamine (20.62 g, 159.50 mmol)
was added dropwise over 10 min. at -60* C. The reaction mixture was stirred for 1 hr. as it warmed to room
temperature. The reaction mixture was washed with 1N aqueous HCI, then brine, and then concentrated
under vacuum to give the crude product as an orange syrup (2.76 g). The crude product was purified with
three successive flash chromatographies on silica gel eluting respectively with 1) ether-hexane (80:20), 2)
MeOH:CHCIl; (2.5:97.5), 3) MeOH:CHCIz (2.5: 97.5) to give the product as a white foam (0.88 g); TLC,
R;=0.45, silica get, MeOH:CHCl3 (3:97); HPLC, tg = 6.45, 11.10, Zorbax® ODS analytical column, H2O:
CH3CN (55:45) with 0.1% trifluoroacetic acid, flow rate = 2 ml/min.

Analysis calculated for;

C24H32N30sF3.0.5 H20: C, 56.68; H, 6.54; N, 8.26
Found: C, 56.58; H, 6.52; N, 8.21

Example 12

J(R8)-[2-(2-Oxopyrrolidinyl)ethoxycarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxypentyl)]-L-prolinamide

a. 4-Nitrophenyl-2-(2-oxopyrrolidinyl)ethyl carbonate.

N-(2-hydroxyethyl)-2-pyrrolidone (3.00 g, 23.2 mmol) was dissolved in diethyl ether (20 m!) under a
nitrogen atmosphere and stirred at room temperature. A solution of p-nitropheny! chloroformate (4.68 g,
23.2 mmal) in diethyl ether (25 mi) was added dropwise to the mixture over 2 hr. The mixture was stirred
for an additional 2 hr. at room temperature. The mixiure was concentrated under vacuum to give the crude
product (7.90 g). The crude product was purified by flash chromatography on silica gel with MeOH:CHCl3 -
(5:95) to give the product as a white powder (4.62 g); TLC, R;=0.51, silica gel, MeOH:GHCl; (3:97).

b. 2(RS).3(SR)-[2-(2-Oxopyrrolidinyl)ethoxycarbonyl}-L-valyl-N-[3-(4-methyi-1,1,1-trifluoro-2-hydroxypentyl)]-
L-prolinamide.

Potassium carbonate (2.820 g, 40.80 mmol) was added to a solution of ethyl-2-pyrrolidone-p-nitrophenyl

29



L]

i5

20

25

30

35

O

40

45

50

55

EP 0 189 305 B1

carbonate (1.20 g, 4.08 mmol) and a product made using the procedure of Example 3d (1.50 g, 4.08 mmol)
in DMF (100 ml) at room temperature under a nitrogen atmosphere. The reaction was stirred overnight. The
reaction mixture was diluted with EtOAc and the excess K2CO; was filtered. The filtrate was concentrated
under vacuum to give a residue which was dissolved in EtOAc and washed successively with aqueous 10%
NaHCOs, water, aquecus 5% citric acid, and brine. The organic phase was dried over Nax SO, filtered and
concentrated under vacuum to give the crude alcohoi. The aicohol was purified using flash chromatography
on silica gel with MeOH:CHCI; (5:95) to give the product (0.72 g); TLC, R;=0.46, silica gel, MeOH: CHCl, -
(7:93).

C. 3(RS)-[2-(2-Oxopyrrolidinyi)ethoxycarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxypentyl)}-L-pro-
linamide.

A solution of DMSO (4.310 g, 55.20 mmol) in dry CHzCl2 (6 ml} was added dropwise over 10 min. to a
pre-cooled (-60°C), stirred solution of oxalyl chloride {3.500 g, 27.60 mmol) in CH2Cl2 (80 ml) under a
nitrogen atmosphere. The temperature of the reaction never exceeded -50* C during the addition. A solution
of the alcohol from Example 12b (0.720 g, 1.38 mmol) in CHzClk (80 ml) was added dropwise over 10 min,
at -60° C. The reaction mixture was stirred at -60° C for 1 hr. A solution of diisopropylethyl amine (7.13 g,
55.2 mmol) in CH2Cl; (50 ml} was added dropwise over 10 min. at -80° C. The reaction mixture was stirred
for 1 hr. as it warmed to room temperature. The reaction mixture was washed with TN agueous HC! and
brine and then concentrated under vacuum to give the crude product as an orange syrup. The crude
product was purified by flash chromatography on silica gel with MeOH:CHCI; (5:95) to give the product as
white foam (0.43 g); TLC, R;=0.33, silica gel, MeQH:CHCIl; (5:95); HPLC, tg = 3.50, 4.63, Zorbax® QDS
analytical column, H20:CHaCN (55:45), flow rate = 1 mi/min.

Analysis calculated for:

CoaHis Ny OgF3 H20: C, 51.29; H, 6.92; N, 10.40
Found: C, 51.20, H, 6.86; N, 10.03

Example 13

3(RS)-[2-Methoxycarbonyl)ethylcarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluscromethyl-2-oxopentyl)]-L-
proinamide

a. N-Benzyloxycarbonyl-L-valyl-L-proline t-butyl ester.

A solution of N-benzyloxycarbonyl-L-valine (56.25 g, 0.244 mol) and HOBT (60.67 g, 0.45 mol} in DMF
{565 ml) was cooled to 5° C. DCC (50.89 g, 0.247 mol) was added in one portion. The mixture was stirred
an additional 15 min. at 5° C and then L-proline t-butyl ester {38.36 g, 0.224 mol) was added. The mixture
was stirred an additional 2 hr. at 5°C then for 48 hr. at room temperature. The mixiure was filtered and
concentrated under vacuum. The oily residue was dissolved in EtOAc (1 liter) and washed successively with
20% aqueous citric acid, saturated aqueous NaHCO3 and brine. The organic phase was dried over Naz S0,
filtered and concentrated under vacuum to afford the product {92.0 g) as a white foam; TLC, R;=0.9, silica
ge!, CHCly:EtOAc (85:15).

b. L-Valyk-L-proline t-butyl ester.

A mixture of the product of Example 13a (82.0 g, 0.227 mol) and 10% Pd/C (10 g) in EtOH (1 liter} was
hydrogenated on a Parr shaker for 6 hr. at Pascals, 60 psi at room temperature. The mixture was
filteraed through Celite® and concentrated under vacuum to afford the product (62 g) as a viscous yellow oil;
TLC, Ry=0.3, silica gel, MeOH:CHCl3 (10:90).

¢. N-[2-(Methoxycarbonyl)ethylcarbonyl]-L-valyi-L-proline-1,1-dimethylethyl ester.
1N aquecus NaOH (8.0 ml} was added to a precooled (0*C) solution of the product of Example 13b
{21 g, 7.8 mmol} in CH2Cl> (60 ml). The mixture was stirred and 3-carbomethoxypropionyl chloride {0.96

ml, 7.8 mmol) was added. The reaction was stirred vigorously for 15 min. at 0*C. The solution was
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removed from the ice bath, diluted with H2O (30 mi} and acidified with 1N agueous HCI. The organic layer
was separated and the aqueous layer was exiracted with CHzClz. The organic layers were combined, dried
over Nax80., filtered, and concentrated under vacuum. The resulting residue was purified by flash
chromatography on a column of silica gel eluting with Et; O followed by EtOAc to give the product (2.68 g);
TLC, Ry=0.28, silica gel, Etz 0.

d. N-[2-(Methoxycarbonylethylcarbonyl]-L-valyl-L-proline.

Trifluoroacetic acid {11.0 ml, 143 mmol} was added to a solution of the product of Example 13c (2.68 g,
6.98 mmot) in CHzClz (11 ml}. The mixture was stirred for 4 hr. and concentrated under vacuum to give the
product (2.13 g} which was used without further purification.

e. 2(RS),3(SR}-{2-(Methoxycarbonyl)ethylcarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-
prolinamide.

Isobutylchioroformate (0.85 ml, 6.5 mmol) was added to a pre-cooled (-15*° C) solution of N-methyimor-
pholine {0.71 ml, 6.5 mmol) and the product of Example 13d (2.13 g, 6.5 mmoal) in THF {50 ml). The
reaction was stirred for 10 min. and the temperature reduced to -50°C. A suspension of N-methylmor-
pholine {0.71 ml, 6.5 mmol) and a product made using the procedure of Example ic {(1.39 g, 6.5 mmol) in
THF (50 ml) was added in one portion and the reaction stirred overnight as it warmed to room temperature.
The reaction was filtered and the filtrate concentrated under vacuum. The residue was taken up in EtOAc
and washed successively with 1N agueous HCI and brine. The organic layer was dried over NazSO,,
fitered and concentrated under vacuum. The resulting residue was purified by flash chromatography on
silica gel eluting with MeOH:CHClz (5:95) to give the product {1.92 g); TLC, R;=0.24, silica gel,
MeOH:CHCIs (5:95).

f. 3(R8)-[2-(Methoxycarbonyl)ethylcarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl}}-L-pro-
linamide.

A solution of DMSO (11.2 ml, 0.158 mol) in CH2Clz2 (12 ml) was added slowly to a pre-cooled {-60* C)
solution of oxalyt chioride (6.9 ml, 0.079 mol) in CH2Clz {160 ml). A solution of the product of Example 13e
(1.90 g, 3.95 mmo!) in CHzCl> (160 ml) was added to the reaction mixture and stirred for 1 hr. at -60°C.
Diisopropylethylamine (28.0 ml, 0.1568 mol) was added slowly and the reaction was allowed to warm to
ambient temperature. The solution was washed with 1N aqueous HCI (2 x 80 ml) and brine. The organic
layer was dried over NazS0,, filtered and concentrated to give the crude product (3.5 g). The product was
purified by filtration through silica gel with EtOAc followed by flash chromatography on silica gel using
MeOH: CHCIs (5:95) to give the product {1.49 g); TLC, R;=0.31, silica gel, MeOH:CHCl: (5:95); Diagnostic
'H NMR shifts (CDaSOCD;, 250 MHz): 0.9, m, 12H; 3.54, s, 3H; 3.54-3.68, m, 2H; 4.34, m, 1H; 4.40, m, 1H;
448, dd, £H; 4.58 ,dd, #H; 8.1 , d, 1H; 858 , dd, 1H.

Example 14

3(RS)-[(2-Carboxyethyl)carbonyl]-L-valyi-N-[3-(4-methyl-1,1,1-triflouro-2-oxopentyl]-L-prolinamide

1N aqueous NaQH (0.92 mi) was added to a solution of the product of Exampie 13f (0.20 g, 0.42 mmol)
in MeOH (10 ml) and the reaction was stirred overnight at ambient temperature. 1N aqueous HCI {1 ml) was
added and the reaction mixture was concentrated under vacuum to remove MeOH. The agqueous solution
remaining was extracted with EtOAc and the organic layer was washed with brine, dried over NaxSO.,
filtered and concentrated under vacuum to give the product {0.18 g); TLC, R;=0.2, silica gel, MeOH:
CHCI3:TFA (5:94:1); HPLC, tx = 29, 5.86, Applied Science Absorbosphere® C8, 4.6 mm x 10 cm,
CH3CN:H>O: TFA (20:80:0.1), flow rate = 1.6 ml/min.

Example 15

3(RS)-[(4-(Ethoxycarbonyi)phenyljaminocarbonyl}-L-valyl-N-[3-{4-methyl-1,1,1-trifluoro-2-oxopenty}}-L-
prolinamide

a. 2(RS),3(SR)-[(4-Ethoxycarbonylphenylyaminocarbonyl]-L-valyl-N-{3-(4-methyl-1,1,1-trifluoro-2-hydroxypen-
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tyl}}-L-projinamide.

A solution of ethyl 4-isocyanatobenzoate (0.86 g, 4.5 mmol) in CHCI; (2 ml) was added dropwise to a
solution of a product made using the procedure of Example 3d (1.65 g, 4.5 mmol) in CHCl; {20 ml) and the
reaction was stirred overnight at ambient temperature. The reaction was concentrated under vacuum to give
the crude product. The product was purified by flash chromatography on silica gel using MeOH:CHCI; (2.5:
97.5) and MeOH:CHCly (5:95) as eluents to give the product (1.76 g); TLC, R;=0.34, silica gel, MeOH:
CHCl; {5:95).

b. 3(RS)-{(4-Ethoxycarbonylphenyl)aminocarbonyl]-L-valy!-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-pro-
linamide.

A solution of DMSO (4.5 ml, 83 mmol) in CH2Cl2 (5 mi) was added slowly to a pre-cooled (-60*C)
solution of oxalyl chioride (2.75 ml, 31.5 mmal} in CH2Cl> (60 ml). The reaction was stirred for 15 min. at
-60° C. A solution of the product of Example 15a (1.76 g, 3.15 mmol) in CH2Clz (60 ml) was added to the
reaction mixture and stirred for 1 hr. at -60° C. Diisopropylethylamine (11 mi, 63 mmol) was added slowly
and the reaction was allowed to warm to ambient temperature. The solution was washed with 1N aqueous
HCI (2 x 60 ml) and brine. The organic layer was dried over Nax SO, filtered and concenirated under
vacuum to give the crude product (2.3 g). The product was purified by flash chromatography on silica gel
using a step gradient of CHCls, MeOH:CHCla (2.5:97.5) and MeOH:CHCI; (5:95) to give the product (0.91
g) TLC, R;=0.42, silica gel, MeOH:CHCla (5:95); HPLC, tr = 6.77, 11.27, Zorbax® ODS analytical column,
CH3CN:Hz O (45:55), flow rate = 2 mi/min.

Example 16

3(RS)-[{4-Carboxyphenyl)aminocarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-prolinamide

1N aqueous NaOH (1 mi) was added to a solution of the product of Example 15b {0.48 g, 0.86 mmol) in
MeOH:H20 (8 mi:7 ml). The reaction was stirred for 3 hr., additiona! 1N aqueous NaOH was added (1 ml)
and the reaction was stirred overnight at ambient temperature. 1N aqueous HCI (2.5 ml) was added and the
methanol was removed under vacuum. H2O (10 ml) was added to the residue and extracted with EtOAc (2 x
50 ml). The combined organic layers were washed with brine, dried over Na; SO, filtered and concentrated
under vacuum to give the product (0.42 g); TLC, Ry=0.17, silica gel, MeOH:CHCly:AcOH (5:94:1); HPLC, tg
= 2.38, 2.78, Zorbax® ODS analytical column, CHaCN:H, O (30:70), flow rate = 1 m¥/min,

Example 17

3(RS)-{(4-Phenylbutyl)carbonyl}-L-valyl-N-{3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide

a. 2(RS),3(SR)-[(4-Phenylbutyl)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)l-L-pro-
linamide.

DCC (0.906 g, 4.4 mmol} was added to a solution of 5-phenylvaleric acid (0.728 g, 4.08 mmol), a
product made using the procedure of Example 3d (1.5 g, 4.08 mmol} and HOBT (1.19 g, 8.8 mmol) in THF
(75 ml) at 0*C. The mixture was stirred and allowed to slowly warm to room temperature overnight. The
mixture was concentrated under vacuum and the resulting residue was taken up in CHCls (60 ml) and
washed successively with 20% aqueous citric acid (30 ml}, H20 (30 mi), 5% aqueous NaHCO; (30 ml) and
brine (30 ml}). The organic phase was collected, dried over Nax SO, filtered and concentrated under vacuum
to give the crude product (2.0 g). Purification by flash chromatography on silica gel eluting with
MeOH:CHCl3 (5:95) gave the product (1.0 g) as a white foam; TL.C, Ry= (0.5-0.55), silica gel, MeOH: CHCI;
(5:95).

b. 3(RS)-[(4-Phenylbutyl)carbonyl]-L-vaiyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide.
A solution of DMSO (3.4 ml, 48 mmol) in dry CHzCl; {4 ml) was added dropwise {0 a stitred solution of
oxalyl chloride (2.10 ml, 24 mmol) in dry CH2Cl> (50 ml) cooled to -80°C under a N; atmosphers. The

solution was stirred at -60° C for 15 min. A solution of the product of Example 17a {1.00 g, 1.89 mmol) in
dry CH2Cl2 (30 ml) was added slowly, keeping the solution temperature below -50°C. The mixture was
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stirred at (-50° C) for 1 hr. Diisopropylethylamine (8.48 ml, 48 mmol) was added dropwise and the reaction
mixture was allowed to warm slowly to room temperacure. The reaction mixture was washed successively
with 1N aqueous HCI and brine. The organic phase was collected, dried with Na;SO., filtered and
concentrated under vacuum to give the crude ketone. The ketone was purified by 3 successive flash
chromatographies with silica ge! and eluents of (MeOH:CHCIs (5:95), CHCl3 (100%) - MeOH:CHCI; (3:97),
and Et20 (100%) - MeOH:Et20 (10:90) to give the final product (0.2 g) as a white waxy solid; HPLC, tg =
6.80, 8.90, Zorbax® ODS column; H, O:CH; CN:TFA (40:60:0.1), flow rate = 0.75 ml/min.

Analysis calculated for:

C27Na3QsFaH3s.0.5 H2O: C, 60.65; H, 7.35; N, 7.85
Found: C, 60.68; H, 7.30; N, 7.67

Example 18

3{RS)-2[2-(Tricyclo[3.3.1.1371dec-1-yl)ethoxycarbonyll-L-valy}-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-
prolinamide

a. 4-Nitropheny! 2-(tricyclo{3.3.1.1%7ldec-1-ylethyl carbonate.
A product was obtained using the process of Example 7a.

b. 2(RS}),3(SR)-[2(Tricyclo[3.3.1.137dec-1-yl)ethoxycarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydrox-
ypentyl)]-L-profinamide.

A solution of the product of Example 18a (0.758 g, 2.19 mmol), a product made using the procedure of
Example 3d (0.768 g, 2.09 mmol) and K2CO3 (2.8 g, 20.9 mmol) in DMF (75 ml) was stirred at room
temperature for 18 hr., filtered, and the solvents removed under vacuum. The residue was diluted with ethyl
acetate, washed with 3 portions of 10% aqueous NaOH and brine, dried over solid K2CQ3:Nax S0, (10:90),
filtered and the solvents removed at reduced pressure. The crude product was purified by flash chromatog-
raphy on silica gel, eluting with MeOH:CHCI; (2:98) to give the product (0.965 g) as a white foam; TLC,
Ri=0.14 and 0.18, silica gel, MeOH:CHCI; (2:98).

c. 3(RS)-[2-(Tricyclo[3.3.1.137]dec-1-yl]ethoxycarcarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)-
J-L-prolinamide.

To a solution of oxalyl chloride (2.14 g, 16.8 mmol) in dry CH2Cl; (30 ml) cooled to -43* C was added
DMSO (2.86 g, 33.6 mmol) in CH2Clz {20 m!) dropwise over 1 hr., followed by addition of the product of
Example 18b (0.965 g, 1.68 mmol) in the same manner over 30 min. After stirring the solution at -43°* C an
additional 1 hr., triethylamine (8.50 g, 84.0 mmol) was added and the solution allowed to warm slowly to
room temperature. The solution was diluted with CH:Cl., washed with 5% aqueous HCI, 5% aqueous
NaOC!, dried over MgS0,, filtered and the solvent removed under vacuum. The crude product was purified
by flash chromatography on silica gel eluting with CHCl3 after pretreating silica gel with MeOH:CHCI; {1:99)
to give the product (410 mg) as a white foam; TLC, R;=0.39, silica gel, MeOH:CHCls (2:98); HPLC tg =
8.12 and 10.75, Zorbax® ODS column, flow rate = 1.5 ml/min., CH3CN:H.O:TFA (70:30: 0.1).

Analysis calculated for:

CogHea N3F305.0.75 H2O: C. 59.52; H, 7.83; N, 7.18
Found: C, 59.48; H, 7.70; N, 7.17

Example 19

3(R8)-{2-(2-Methoxyethoxy)ethoxycarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopenty!)]-L-prolinamide
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a. 2-{2-Methoxyethoxy)ethyl 4-nitrophenyl carbonate.

To a solution of p-nitrophenyl chioroformate (2.00 g, 9.92 mmol) in Et,O (50 mi) at 0° C was added
pyridine (8 ml), followed by addition of 2-(2-methoxyethoxy)ethanot (1.14 g, 9.45 mmol) in Et2O (25 ml)
dropwise over 1 hr. The resulting mixture was stirred at room temperature for 12 hr. and partitioned
between H>Q and Et;O. The ethereal layer was washed with 5% aqueous HCI, pH 7.0 phosphate buffer,
dried over MgSQq, filtered and the solvents removed under vacuum. The crude product was purified by
flash chromatography on silica gel eluting with EtOAc:hexane (30:70) to give the product {1.30 g) as a clear
colorless oil; TLC, Ry=0.11, silica gel, EtOAc:hexane (30:70).

b. 2{RS),3(SR)-[2{2-Methoxysthoxyethoxy)carbony(]-L-valyl-N-[3-(4-methyl-1,1 1-trifluorc-2-hydroxypentyi)]-
L-prolinamidse.

A solution of the product from Example 19a {1.11 g, 3.90 mmol), a product made using the procedure
of Example 3d {1.37 g, 3.72 mmol), and K2CO5 (5.14 g, 37.2 mmol) in DMF (100 ml) was stirred at room
temperature for 18 hr., filtered and the solvents removed under vacuum. The residue was taken up in ethyl
acetate, washed with 3 portions of 10% aqueous NaOH and brine, dried over solid K CQO3:Na; SO+ (10:90),
filtered and the solvents removed under vacuum. The crude product was purified by fiash chromatography
on silica gel, eluting with EtOAc after pretreating the silica gel with TEA:hexane (1:9) to give the product
(1.13 g) as a clear colorless glass; TLC, R;=0.43 and 0.48, silica gel, MeOH:CHCls (1:9).

Analysis calculated for:

C22Haz N3 O7F3: C, 51.45; H, 7.45; N, 8.18
Found: C, 51.48, H, 7.35; N, 8.01
c. 3{RS)-[2(2-Methoxyethoxy)ethoxycarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1 -trifluoro-2-oxopentyl}}-L-pro-

linamide.

To a solution of oxalyl chloride (3.26 g, 2.57 mmol) in dry CH2Cl> (70 ml) cooled to -43* C was added
DMSO (4.07 g, 51.4 mmol) in CH2Clz {20 ml) dropwise over 1 hr., followed by the addition of the product of
Example 19b (1.10 g, 2.14 mmol} in CHzCl2(25 ml) in the same manner over 30 min. After stirring the
solution at -43* C for an additional 1 hr., TEA (10.80 g, 107.0 mmol) was added and the solution allowed to
warm slowly to room temperature. The solution was diluted with CH2Clz, washed with 5% aqueous HCI, 5%
aqueous NaOClI, dried over MgSO, filtered and the solvenis removed under vacuum. The crude product
was purified by flash chromatography on silica gel, eluting with MeOH:CHCl; (2:98) to give the product {420
mg) as a clear, light yellow syrup; TLC, R;=0.32 and 0.37, silica gel, MeQOH:CHCl, (5:95); HPLC, ts = 7.38
and 9.55, Zorbax® ODS analytical column, flow rate = 0.5 ml/min, CH:CN:H20: TFA (50:50:0.1).

Analysis calculated for:

Ca2Hag N3O, F3 0.75 H: O: C, 50.33; H, 7.20; N, 8.00
Found: C, 50.34; H, 7.21; N, 7.58

Example 20

3(RS)-[{(4-Methoxyphenyl)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide

a. 2(RS),3(SR)-[{(4-Methoxyphenyl)carbonyl}-L-vatyl-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypenty ) -L-pro-
linamide.

To a solution of a product mads using the procedure of Example 3d (1.50 g, 4.08 mmol) and TEA (2.06
g, 20.4 mmol} in CHCla (50 mi) cooled to 0° C, was added 4-methoxybenzoyl chloride (0.766 g, 4.48 mmol)
in CHCl3 (40 ml) dropwise over 1 hr. and the solution stirred at room temperature overnight. The solvents
ware removed under vacuum and the residue taken up in EtQOAc, washed with 5% aqueous HCI, 20%
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aqueous NaOH, dried over solid KzCOz:NazS0 (10:90), filtered, and the solvents removed under vacuum.
The crude product was purified by flash chromatography on silica gel, eluting with MeOH:CHCI; (5:95) to
give the product (1.84 g) as a white foam; TLC, R,=0.33, silica gel, MeQH:CHClz (5:95).

Analysis calculated for:

CosH340OsN3F3 0.3 H0: C, 56.86; H, 6.88; N, 8.29
Found: C, 56.80; H, 6.88; N, 8.07

b. 3(RS)-[(4-Methoxyphenylicarbonyl]-L-valyl-N-{3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide.

To a solution of oxalyt chioride (3.79 g, 29.9 mmal) in dry CH2Cl2 {50 ml) cooled to -43° C was added
DMSO (4.73 g, 59.8 mmol) in CH2Clz (20 mi) dropwise over 40 min., followed by addition of the product of
Example 20a (1.50 g, 2.99 mmol) in CH2Cl2 (20 ml) in the same manner over 30 min. After stirring the
solution at -43° C for an addition 1 hr., TEA (15.10 g, 149.5 mmol) was added and the solution allowed to
warm slowly to room temperature. The solution was diluted with CHzClz, washed with 5% aqueous HCI, 5%
aqueous NaQCI, dried over MgSQs, filtered and the solvents removed under vacuum. The crude product
was purified by flash chromatography on silica gel, eluting with EtOAc: hexane (1:1) after prefreating the
silica gel with TEA:hexane (10:90) to give the product (489 mg) as a white foam; TLC, R,= 0.15 and 0.19,
silica gel, MeOH:CHCl, (2:98); HPLC ty = 6.62 and .72, Zorbax® ODS column, flow rate = 1 mi/min,,
CH3 CN:H2 O:TFA (50:50:0.1).

Analysis calculated for:

C24H3zOs NaFa: C,57.71; H, 6.46; N, 8.41
Found: C, 57.39; H, 6.67; N, 8.18

Example 21

3(RS)-N2,N&-Di{{phenylmethoxy)carbonyl]-L-lysyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-prolinamide

a. 2(R8),3(SR)-N-[3-(4-Methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-prolinamide.
A product using the process of Example 2b was obtained.

b. 2(RS),3(SR)-N2,N¢-Di[(phenylmethoxy)carbonyl}-L-lysyi-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-
prolinamide.

DCC (0.84 g, 4.09 mmol) was added to a stirred solution of (N2,N5-dibenzyloxycarbonyl)-L-lysine (1.54
g, 3.72 mmol), the product of Example 21a (1.0 g, 3.72 mmol), 1-hydroxybenzotriazole (1.01 g, 7.44 mmol),
and dry THF (70 ml) at 0* C under nitrogen. The reaction mixture was stirred at 0* C for 1 hr. and allowed
to warm to room temperature slowly overnight. The reaction mixture was filtered, the solvent removed under
vacuum and the residue dissolved in CHCl;. The CHCl; solution was washed with 20% agqueous citric acid,
the organic layer was dried over Na;SO. and filtered. The solvent was removed undsr vacuum to give the
crude product (3.14 g). The product was purified by flash chromatography on silica gel eluting with
CHCla:MeOH, {97:3) to afford 1.50 g of the final product, Ry =0.33-0.45, CHCl;:MeOH (95:5), silica gel.

c. 3(RS)-N2,N¢ -Di[(phenylmethoxy)carbonyi]-L-lysyl-N-{3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-
prolinamide.

A solution of DMSO (3.59 g, 46 mmol) and dry CHz2Cl> (30 ml) was added to a stirred solution of oxalyl
chloride (3.04 g, 24 mmol) and dry CH:Clz (50 ml) at -60°* C under nitrogen. The reaction mixture was
stirred at -60* C for 5 min. and was aliowed to warm to -30*C. A solution of the product of Example 21b
{1.32 g, 2.0 mmol) and dry CH,Ck (30 ml) was added dropwise. The resultant reaction mixture was stirred
at -25°C for 1 hr. TEA (7.8 g, 77.4 mmol) was added and the reaction mixture was allowed to slowly warm
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to room temperature. The reaction mixture was washed with 1N aqueous HCI, and brine. The organic layer
was dried over NaxS0,, filtered, and the solvent removed under vacuum to give the product {2.6 g). The
product was purified by flash chromatography (silica gel, CHCl;:MeOH, 97:3, to afford the product {(0.99 g);
TLC, Ry=0.4-0.52, CHCl3:MeOH (95:5), silica gel.

Example 22

3(RS)-[(Phenylmethoxy)carbonyl}-L-phenylalanyl-N-{3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)-L-prolinamide

a. 2{RS),3(SR)-[{Phenylmethoxy)carbonyl)-L-phenylalanyt-N-[3-(4-methyl-1,1,1-trifluoro-2-hydroxypentyl)]-L-
prolinamide.

DCC (1.01 g, 4.92 mmol) was added to a stirred solution of a portion of the product of Example 21a
(1.41 g, 4.47 mmol), N-(benzyloxycarbonyl)-L-phenylalanine (1.20 g, 4.47 mmol), 1-hydroxybenzotriazole
(1.21 g, 8.94 mmol) and dry THF (75 ml) at 0* C under nitrogen. The reaction mixture was stirred at 0* C for
1 hr. and allowed to warm to room temperature and was stirred overnight. The reaction mixture was filterad
ang the solvent removed under vacuum to give the crude residue which was dissolved in CHCls. The CHCl3
solution was washed with 20% aqueous citric acid and brine, and dried over Nax$0s. The CHClz solution
was filtered and the solvent removed under vacuum to give the crude product (3.57 g). The product was
purified by flash chromatography on silica gel, eluting with CHCIa:MeOH (97:3) to give the product (1.45 g)
as a white foam; TLC, R;=0.39-0.60, CHCl:MeOH (95:5), silica gel, HPLC:Zorbax® QDS analytical column,
CH3CN:H2 O (50:50), flow rate = 2.5 ml/min., ta = 6.47 and 7.63.

b. 3(RS)-[(Phenylmethoxy)carbonyl]-L-phenylalanyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl})-L-pro-
linamide.

A solution of DMSO (2.33 g, 29.9 mmol) and dry CH2Clx (40 ml) was added dropwise to a stirred
solution of oxalyl chloride (1.89 g, 14.9 mmol) and dry CH:Cl> (40 mi) at -60°C under nitrogen. The
reaction was stirred at -60° C for 0.5 hr. A solution of the product of Example 22a (1.43 g, 2.49 mmol) and
dry CH:Cl; (40 ml) was added at -50°*C. The resultant mixture was stimed at -60°C for 1 hr.
Diisopropylethylamine (7.70 g, 59.7 mmol) was added and the reaction mixture was allowed to warm to
room temperature. The mixture was washad twice with 1N aqueous HCI, then brine. The organic layer was
dried over Na S04, filtered and the solvent was removed under vacuum to give the crude product (1.87 g).
The product was purified by flash chromatography on silica gel, CHCl3:MeOH (98:2) to give the product
(0.771 g) as a white foam; TLC, R;=0.62-0.69, CHCIl;:MeOH (95:5), silica gel; HPLC:Zorbax® QDS
analytical column, CH3CN:H20 {50:50), flow rate = 2.5 ml/min., t = 6.11 and 6.21,

Analysis calculated for:

CogH32FaN30s: C, 81.41; H, 5.84; N, 7.67
Found: C, 61.53; H, 5.82; N, 7.67

Example 23

3(RS)-{2-(Methoxycarbonyl)ethylcarbonyl}-L-norleucyl-L-valy|-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopenty))]-L-
prolinamide '

a. N-[2-(Methoxycarbonyl)ethylcarbonyl}-L-norleucine.

A solution of iN sodium hydroxide (100 ml, 100 mmol} was added dropwise to a vigorously stirred
mixture of L-norleucine (6.55 g, 50 mmol) and methylene chloride (250 ml) at 0* C under nitrogen. 3-
Carbomsethoxypropionyl chloride (7.52 g, 50 mmol) was added dropwise. The resultant reaction mixture was
stirred at 0°C for 15 min. The cooling bath was removed and water (100 ml) was added. The pH was
adjusted to 1 with 3N aqueous HCI. Ethyl acetate (200 ml) was added and the organic layer was separated.
The aqueous layer was extracted with ethyl acetate and the organic layers were combined, washed with
brine and dried over NaS04. The solution was filtered. The solvent was removed under vacuum fo give the
crude product (10.73 g). A portion of the crude product (6.47 g, 26.4 mmol) was purified by flash
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chromatography on silica gel, CHCl3:MeOH, (97:3) to give the product (5.31 g); TLC, R,=0.45, silica ge,
CHCl3:MeQOH:AcOH (85:4.75:0.25).

b. 2(RS),3(SR)-[2-(Methoxycarbonylethylcarbonyl]-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-
hydroxypentyl)]-L-prolinamide.

Dicyclohexylcarbodiimide (3.46 g, 16.8 mmol) was added to a pre-cooled {0*C) solution of a product
made using the procedure of Example 3d (5.60 g, 15.3 mmo), the product of Example 23a (3.75 g, 15.3
mmol) and 1-hydroxybenzotriazole (4.13 g, 30.6 mmol) in THF (70 ml}. The resulting solution was allowed
to warm slowly to room temperature and stirred overnight. The reaction was filtered and concentrated under
vacuum. The residue was diluted with EtOAc and the resulting solution washed with saturated aqueous
NaHCO; and brine, dried over NazS0;, filtered and concentrated under vacuum to give the crude product.
The product was purified by flash chromatography on a column of silica gel using as eluent a gradient of
£t,0 {100%), Et O:EtOAc (90:10), EL O:EtOAc (75:25), Et O:EtOAc (50:50) to give the product (5.6 g); TLC,
Ry =0.45, silica gel, MeOH:CHCI;z (1:9).

c. 3(RS)[2-(Methoxycarbonyl)ethylcarbonyl}-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-
L-prolinamide.

A solution of DMSO (27.0 ml, 0.378 mol) in CH2Cl. (27 ml) was added slowly to a pre-cooled (-65° C)
solution of oxalyl chloride (16.5 ml, 0.189 mol) in CHzClz (350 ml). The resulting solution was stirred for 15
min. and a solution of the product of Example 23b (6.60 g, 0.00943 mol) in CH2Cl; {250 ml) was added.
The reaction was stirred for 1 hr. at -65°C and diisopropylethylamine (67.0 ml, 0.378 mol) was added
dropwise. The reaction was allowed to warm to room temperature and was then washed with 1N aqueous
HCI and brine, dried over NazS0., filterad and concentrated under vacuum to give the crude product. The
crude product was purified by flash chromatography on a column of silica gel eluting with a stepwise
gradient of Et2O (100%), Et.O:EtOAc (50:50), EtOAc (100%) to give a partially purified product which was
further purified by flash chromatography on silica gel eluting with a stepwise gradient of CHClz (100%),
MeOH:CHCY; (2.5:97.5) and MeQH:CHCly {5:95) to give the final product (3.24 g}, HPLC, tg = 6.80 and
12.98, Zorbax® ODS analytical column, H20:CH3CN (65:35), flow rate = 2 m¥/min.

Example 24

3(RS)-[(2-Carboxyethylcarbonyl]-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl}}-L-
prolinamide

1N aqueous NaOH (9.5 ml) was added to a solution of the product of Example 23c (2.60 g, 4.39 mmol)
in MeOH (85 m!). The reaction was stirred overnight at room temperature and 1N aqueous HCI (10.5 ml)
was added. The reaction was concentrated under vacuum and HzO (35 ml) was added. The suspension was
extracted with EtOAc and the organic layer was washed with brine, dried over Na:S0,, filtered and
concentrated under vacuum to give the product (2.1 g). HPLG, tg = 12.63 and 19.05, Zorbax® QDS
analytical column, H20:CHaCN (65:35), flow rate = 0.5 ml/min.

Example 25

3(RS)-[(Phenylmethoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-methyi-1,1,1-trifluoro-2-oxopentyh)]-L-
prolinamide phenyimethyl ester

a. 2(RS8)3(SR)-[(Phenylmethoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-methyl-1,1,1triflucro-2-hydrox-
ypentyl)}-L-prolinamide phenylmethyl ester.

Isobutyichloroformate (0.53 ml, 4.1 mmol) was added to a pre-cooled {-15°C) solution of N-
benzyloxycarbonyl-L-glutamic acid-a-benzy! ester (1.52 g, 4.1 mmol) and N-methylmorpholine (0.45 ml, 4.1
mmol) in THF (30 ml). The reaction mixture was stirred for 10 min. and then cooled to -40* C. A solution of
the product of Example 3d (1.5 g, 4.1 mmol) in THF (30 ml) was added dropwise and the reaction was
stirred overnight and allowed to warm slowly to room temperature. The reaction was filtered and con-
centrated under vacuum. The residus was taken up in EtOAc, washed with tN aqueous HCI and brine, dried
over NazS0,, filterad and concentrated to give the crude product. The product was purified by flash
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chromatography on a column of silica gel using as eluant a gradient of CHCIls (100%), MeOH:CHCI; -
(2.5:97.5) and MeOH:CHCI3(5:95) to give the product (2.13 g); TLC, R, =0.43, silica gel, MeOH:CHCI3 (5:95).

b. 3(RS)-[(Phenyimethoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluocro-2-oxopentyl)]-L-
prolinamidephenylmethyl ester.

A solution of DMSO (8.40 ml, 0.118 mol) in CHzClz (8 ml) was added carefully to a pre-cooled (-65° C)
solution of oxalyl chloride (5.2 ml, 0.059 mol) in CH2Cl (100 mi). The solution was stirred for 15 min. and a
solution of the product of Example 25a (2.13 g, 2.96 mmol} in CHzClz (100 m!l) was added dropwise. The
reaction was stirred for 1 hr at -80°C and N,N-diisopropylethylamine (20.9 ml, 0.118 mol) was added
dropwise. The reaction was allowed to warm to room temperature, washed with 1N aqueous HCI and brine,
dried over Na; SO, filtered and concentrated to give the crude product. The product was partially purified
by flash chromatography on a column of silica gel using as eluant a stepwise gradient of Et2O {100%),
Etz O:EtOAc (50:50) and EtQAc (100%). The preduct was finally purified by fiash chromatography on a
column of silica gel using as eluant a stepwise gradient of CHCl; (100%), MeOH:CHCl; (1:99),
MeQH:CHCI; (2:98), MeOH:CHCls (3:97) and MeOH:CHCIz (5:95) to give the product (1.35 g); HPLC, tg =
7.2 and 11.5, Zorbax® ODS analytical column, Hz0:CHzCN (50:50), flow rate = 2 ml/min.

Example 26

3({RS)-N2-{2-{Methoxycarbonyl)ethylcarbonyl]-Né -[(phenylmethoxy)carbonyl}-L-lysyl-L-valyl-N-[3-(4-methyl-
1.1,1-trifluoro-2-oxopentyl)]-L-prolinamide

a. N2-[{2-Methoxycarbonylethylcarbonyl]-Né -phenyimethoxycarbony! lysine.

1N aqueous NaOH (43 mi) was added to a pre-cooled (0* C) solution of N-benzyloxycarbonyl-L-lysine
(6.06 g, 0.0216 mol) in CH2Clz (160 ml). The reaction was vigorously stirred and 3-carbomethoxypropionyl
chloride (2.66 ml, 0.0216 mol} was added. The reaction was vigorously stirred for 15 min at 0° C. Water
(100 ml}, 1N aqueous HCI (25 ml) and EtOAc (500 ml) were added successively and the layers were
separated. The organic layer was washed with brine, dried over NazS0., filtered and concentrated to give
the product (6.78 g). The product was used without further purification.

b. 2(RS),3(SR}-N2-[2-(Methoxycarbonyl)ethylcarbonyl]-N¢ -phenylmethoxycarbonyl-L-lysyl-L-valyl-N-[3-(4-
methyl-1,1,1-trifluoro-2-hydroxypenty!)]-L-prolinamide.

DCC (2.85 g, 13.9 mmol) was added to a mixture of a product made using the procedure of Example
3d (4.63 g, 12.6 mmol), the product of Example 26a (5.00 g, 12.6 mmol), and HOBT (3.76 g, 27.8 mmol}) in
THF (65 ml) pre-cooled to 0* C. The mixture was stirred at 0°* C for 1 hr., warmed to room temperature and
stirred overnight. The solvent was removed under vacuum, the residue diluted with EtOAc and washed
successively with saturated NaHCO: and brine. The organic phase was dried over solid K2COs:Na; S0, -
(10:90), filtered, and the solvent removed under vacuum to give the crude product. Purification by flash
chromatography on silica gel with an eluent of MeOH:CHCls (1:99) gave the product (6.22 g) as a whits
foam; TLC, R,;=0.40, silica gel, MeOH:CHClz (5:95).

c. 3{RS)-N2-[2-{(Methoxycarbonyljethyicarbonyl]-Né -[{phenylmethoxy)carbonyl]-L-lysyl-L-valyl-N-{3-(4-
methyl-1,1,1-trifluoro-2-oxopentyh]-L-prolinamide.

A solution of DMSO (15.9 g, 100 mmol) in dry CH2Clz (50 ml) was added dropwise to a stirred solution
of oxalyl chloride (8.8 ml, 200 mmol) in dry CHCl> (150 mi} cooled to -43°* C under nitrogen. A solution of
the product of Example 26b (6.22 g, 8.37 mmol) in CH2Cl; (60 ml) was added in the same manner. The
reaction mixture was stirred at -20° C for 1 hr and TEA (70 ml, 400 mmol) was added dropwise. The mixture
was allowed to slowly warm to room temperature, stirred for an additional 1 hr and then diluted with CHClz,
washed with 5% aqueous NaQCI, dried over solid KCOs:Naz S0, (10:90) filtered and the solvent removed
under vacuum to give the crude product. Purification by flash chromatography on silica gel with an eluent of
MeOH:CHCIs (1:99} gave the product (4.5 g) as a light yeliow foam; TLC, R;=0.51, silica gel, MeOH: CHCI3
(1:9); HPLC, tx = 6.99 and 12.01, flow rate = 1 mlimin, Zorbax® ODS analytical column, H20:CHsCN:TFA
{50:50:0.1).
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Example 27

3(RS)-N2-[{2-Carboxyethyl)carbonyl}-N° -[(phenylmethoxy)carbony!]-L-lysyl-L-valyi-N-[3-(4-methyl-1,1,1-
trifluoro-2-oxopentyl)}-L-prolinamide

A solution of the product of Exampie 26¢ (2.0 g, 2.7 mmol} in MeOH (60 ml) and 1N NaOH (5.4 mi, 5.4
mmol) was stirred at room temperature for 12 hr. and then taken to pH 7 with 1N aqueous HCI (6.0 ml, 6.0
mmol). The MeOH was removed under vacuum; the resulting residue was dissolved in EtOAc, washed with
brine, dried over MgSQ, filtered and the solvent removed under vacuum to give the crude product.
Purification by flash chromatography on silica gel {pH 5.5, Baker®) with chloroform gave the product (1.7 g)
as a white foam; HPLC, tq = 4.06 and 556, flow rate = 1 mi/min, Zorbax® ODS analytical column,
H> O:CHs CN:TFA (50:50:0.1).

Analysis calculated for:

CaaHagNs Qs F3.1.75 H2 0 C, 53.78; H, 6.83; N, 9.22
Found: C, 53.46; H, 6.39; N, 9.03

Example 28

3S(orR)-N2,N& -Di{{phenylmethoxy)carbonyl]-L-lysyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopenty|}}-L-
prolinamide

a. 2(RS),3(SR)-N2 N -Di[{phenyimethoxy)carbonyl]-L-lysyl-L-valyl-N-[3-(4-methyi-1,1,1-trifluoro-2-hydro-
xypentyl)}-L-prolinamide.

DCC (0.93 g, 4.49 mmol) was added to a stirred solution of N2—,N¢-benzyloxycarbonyl-L-lysine(1.69 g,
4.08 mmol), a product made using the procedure of Example 3d (1.60 g, 4.08 mmo}), t-hydroxyben-
zotriazole (1.10 g, 8.16 mmol) and dry THF (75 ml) at 0* C under nitrogen. The reaction mixture was stirred
at 0°C for 1 hr., then was allowed to warm to room temperature and was stirred overnight. The reaction
mixture was filtered. The filtrate was evaporated under vacuum. The residue was dissolved in CHCl; and
the solution was washed with 1N aqueous HCI and brine and was dried over NazSO4. The NazSO, was
filtered and the filtrate was concentrated under vacuum to give the crude product (3.94 g) which was
purified by flash chromatography on silica gel, CHCl3:MeOH (95:5), to give 2.48 g of product; TLC,
R;=0.36-0.56, CHCl3:MeOH (95:5), silica gel; HPLC, Zorbax® ODS analytical column, flow rate = 1.5
mbmin, CHaCN:H, 0 (50:50); tx = 18.33, 14.99.

Analysis calculated for:

CaaHs 1 FaNs O7: C, 59.01; H, 6.24; N, 8.45
Found: C, 58.89; H, 6.33; N, 7.89

b.  35(orR)-N2,Né-Di[(phenylmethoxy)carbonyl}-L-lysyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl}-L-
prolinamide.

A solution of DMSO (2.8 g, 36.13 mmol) and dry CH2Cl> (40 ml) was added to a stirred solution of
oxalyl chloride and dry CH2Clz (40 ml) at -60° C under nitrogen. Then a solution of the product of Example
28a, (2.30 g, 3.01 mmol) and dry CH2Cl; {40 mi) was added to the reaction mixture at -50° C. The resultant
reaction mixture was stirred at -60°*C for 1 hr. Triethylamine (7.290 g, 72.26 mmol) was added and the
reaction was allowed to warm to room temperature. The mixture was washed twice with 1N agqueous HCI,
then brine and was dried over Na:S0:. The Na;S0. was filtered and the filtrate was concentrated under
vacuum to give the crude product (2.67 g). The product was purified by flash chromatography on silica gel
with an eluent of CHClz:MeOH (97:3) to afford 64 mg of product; TLC, R;=0.6, CHCl3:MeOH {95:5); HPLC,
Zorbax® QDS analytical column, CH3CN:H2 O (60:40), flow rate = 1.5 mi/min, tx = 5.29.
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Analysis calculated for:

CsasHsoF3Ns Og .H2 O G, 58.53; H, 6.72; N, 8.98
Found: C, 58.95; H, 6.59; N, 8.74

Example 29

3(RS)-1-(12-Methoxy-12-oxododecyloxy)carbonyi-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl))-L-prolinamide
(Formula la, R' = CH{CH3)CHs, R*=CH3;OCO(CHz};1, A=0CO, n=1)

a. Methyl 12-hydroxydodecanoats.

A mixture of 1-hydroxydodecanoic acid (4.0 g, 18.5 mmol}, MeOH (450 ml), conc HaSO. (2.5 ml), and
3A molecular sieves (3 ml) was stirred at reflux for 16 hr. The mixture was neutralized with satd ag
NaHCO,, concentrated under vacuum, and partitioned between EtQ and water. The ethereal solution was
washed (water, sat'd aq NaHCOs;, brine), dried (N2,S0s), filtered, and concentrated under vacuum to give
the product (3.94 g) as a white solid; NMR (DMSO-ds ) §83.65 (3H,s); 1.7-1.0 (22H,m).

b. 11-Methoxycarbonylundecyl 4-nitropheny! carbonate.

Using the method of Example 7a, the product of Example 29a was converted into the title compound
and purified by flash chromatography (EtOAc:hexane (1:8)) to obtain the title compound in 59% yield; TLC,
R; = 0.20, EtOAc:hexane (1:9).

c. 2(RS),3(SR)-1-(12-Methoxy-12-oxododecyloxy)carbonyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)}-L-
prolinamide (Formula Vila, R' = CH(CH3)CHs, R®=CH3OCO(CHz)+1, A= 0CO, n=1).

Using the method of Example 7b, the product of Example 28b was aliowed to react with material
prepared using the method of Example 2b to provide, after purification by flash chromatography
(acetone:hexane (3:7)), the title product (45%); HPLC, ta =4.43, Col A, CHaCN:H, O (35:65), FR=2.0.

d. 3(RS)-1-(12-Methoxy-12-oxododecyloxy)carbonyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula la, R' = CH{CH3)CH3, R®*= CH3OCO(CHz)11, A=0CO, n=1).

To the product of Example 29¢ (1.1 mmol) was added DMSO (65 ml) and Ac:O (50 mmol). The
resuiting solution was stirred 18 hr at room temperature and diluted with Et2O. The organic solution was
washed (satd aq NaHCOa (3x), water, and brine), dried (Na,S04), filtered, concentrated under vacuum, and
purified by flash chromatography (EtzO:hexane (1:1)} to afford the title product (100%); HPLC, ty=12.73,
Col A, CH3CN:H2 O (60:40), FR=2.0,

Analysis calcutated for:

Ca2H2gF3N3 05 .0.4H, O C, 55.91; H, 8.00; N, 5.21
Found: C, 56.05; H, 8.00; N, 5.19

Example 30

3(RS)-1-(12-Hydroxy-12-oxododecyloxy)carbonyl-N-{3-(1,1 ,1-trifluoro-4-methyl-2-oxopentyl)l-L-prolinamide
(Formula la, R'=CH(CH3)CHs;, R®*=HOCO(CHz}11, A=0CO, n=1)

Using the method of Example 14 the product of Example 29d was converted into the title product,
purified by flash chromotography (EtOActhexane (1:1)) and obtained in 10% yiseld; HPLC, tg =4.55, Col A,
CH3CN:H2 0 (60:40), FR=2.0.

40




10

15

20

25

30

35

40

45

50

55

EP 0 189 305 B

Analysis calculated for:

024 Has Fa NzOs 0.1 H2 O
Found:

C, 56.48;
C, 56.48;

H, 7.74;
H, 7.96;

N, 549
N, 5.23

Example 31

3(RS)-1-[1-Oxo-5-(phenylmethoxycarbonylamino)pentyl}-N-[3-(1,1,1trifluoro-4-methyl-2-oxopentyl))-L-
prolinamide (Formula la, R' = CH(CHa)CHa, R*=0CH;OCONH(CH);, A=CO, n=1)

a. 5-(Phenylmethoxycarbonylamino)valeric acid.

To a stirred, cooled solution (0*) of S5-amino valeric acid (5.00 g, 42.68 mmol) and 2N NaOH (32.0 ml|,
32.0 mmol) was added simultaneously benzy| chloroformate (7.65 g, 6.40 ml, 44.81 mmol) and 2N NaOH
(32.0 ml, 32.0 mmol). After stirring at 0* for 0.5 hr, the solution was washed with Et2O. The EtzO layer was
acidified to pH 2.0 with 6N HCI, resulting in the product's precipitating out of solution. The title compound
was filtered, washed (H20) and dried (vacuum oven) to give the pure product as a white solid (8.55 g,
80.0%), mp 104-105°; TLC, R, =0.48, MeOH:CHCl;:AcOH (3:97:0.1).

b.  2(RS),3(SR)}-11 -Oxo-5-(phenylméthoxycarbonylamino)pentyl]-N—[3-(1 1, 1-trifluoro-2-hydroxy-4-methyl-
pentyl)]-L-prolinamide (Formula Vila, R'= CH{CH3)CHs, R®=0CH; OCONH(CHz)+, A=CO, n=1).

To a stirred, cooled solution (0°) of the product of Example 31a (0.47 g, 1.86 mmol), HOBT (0.50 g.
3.72 mmol), and DCC (0.40 g, 1.95 mmol) in CHCly (50 ml) was added product prepared using the method
of Example 2b (0.50 g, 1.86 mmol). After the reaction mixture had stirred overnight at room temperaturs, it
was filtered and concentrated to afford a syrup which was partially dissolved in EtOAc. The Insoluble
material was filtered from the EtOAc solution before it was washed (satd aq NaHCOs, 5% aq citric acid, and
brine), dried (Na2S0s), and concentrated to a mixture which was purified by flash chromatography
(MeOH:CHCI; (4:96)) to give the title product as a white foam (0.78 g, 84%); TLC, R;=0.4, MeOH:CHCl; -
(4:94).

c. 3(R8)-1-[1-Oxo-5-(phenylmsthoxycarbonylamino)pentyl]-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide (Formula la, R' = CH(CH3)CHa, R® =@CH; OCONH(CH2)s, A=CO, n=1).

To the product of Example 31b (1 mmol) was added DMSO (85 mmol) and Ac2O (64 mmol). The
resulting solution was stirred for 18 hr at room temperature, poured into ice water (50 m#) and stirred for 1
to 4 hr. The crude product was extracted into EtOAc; and the EtOAc solution was washed (satd aq
NaHCOs, brine), dried (Na»SO4), filtered, and concentrated under vacuum before the product was purified
by flash chromatography (CHCl::MeOH (97:3)) to afford the product (58%); HPLC, t =6.56 & 7.79, Col A,
H20:CH3CN (60:40), FR=2.0.

Analysis calculated for;

CoaH32F3N30s.1.5H, 0:
Found:

C, 54.74;
C, 54.87;

H, 6.69;
H, 6.20;

N, 7.98
N, 8.02

Example 32

3(RS)-1-(1-Oxo-4-phenoxybutyl)-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide {Formula la, R' =
CH(CH;)CH,, R®=@0(CHy)3, A=CO, n=1)

a. 2(RS),3(SR}-1-(1-0x0-4-phenoxybutyl}-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)]-L-prolinamide
(Formula Vlla, R' = CH{CH3)CH3, R®*=00(CHz)s, A=CO, n=1).

To a 0.25 M solution of 4-phenoxybutanoic acid in THF was added a molar equivalent amount of CDI in
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one portion. After the reaction mixture was stirred for 1 hr at room temperature, an molar equivalent amount
of product prepared using the method of Example 2b was added in one portion. After the reaction was
stirred overnight, excess satd aq NaHCO; was added; and the mixture was extracted with EtOAc. The
EtOAc extracts were washed (in HCI, brine}, dried (MgSQs), filtered, and concentrated under vacuum to
afford the title product (88%); TLC, R;=0.53 & 0.81, MeOH:CH:Cl (1:9).

b.  3(RS)-1-(1-Oxo-4-phenoxybutyl)-N-[3-(1.1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide  (Formula |a,
R'=CH(CH3)CHa, R*=@00(CHz)s, A=CO, n=1).

By the method of Example 31c, the product of Example 32a was converted into the title compound in
39% vyield after crystallization from water; TLC; Ry= 0.68 & 0.64, CH2Cl.:MeOH (9:1).

Analysis calculated for:

Cz1H27F3N204.1.25 H0: C, 55.93; H, 6.59; N, 6.21
Found: C, 55.88; H, B.67; N, 6.15

Example 33

3(RS)-1-[2-(4-Morphalinyl)ethoxycarbonyl]-N-[3-1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula
la, R' = CH{CH3)CHa, R3 =4-morpholinyl-(CHz)2, A=0CO, n=1)

a. 2-(4-Morpholinyl)ethyl 4-nitrophenyl carbonate hydrochloride.

Using the method of Example 7a but with the omission of the pyridine (and of the acid wash), 2-(4-
morpholinyl)ethanol was treated with 4-nitrophenyl chloroformate. The crude product was filtered, washed
with Et;O, and dried under vacuum. The product obtained (91%) was used for the subsequent reaction
without further characterization.

b.  2(RS),3(SR)-1-[2-(4-Morpholinyl)ethoxycarbonyl}-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpenytyl)]-L-pro-
finamide (Formula Vila, R' = CH(CH3)CHs, R® = 4-morpholinyl-(CHz)2, A=0CO, n=1).

Using the method of Example 7b, the product of Example 33a was allowsed to react with product
prepared using the method of Example 2b to provide, after purification by flash chromatography
{MeQH:CHCI3 (1:99)), the title product (68%); TLC, R;=0.34, MeOH: CHCI; (5:95), FR=2.0.

c. 3(RS)-1-[2-(4-Morpholinyl)ethoxycarbonyl}-N-[3-1,1,1-trifluoro-4-methyl-2-oxopentyl)J-L-prolinamide
{Formuta la, R' = CH(CH3)CHa, R®=4 morpholinyl-(CHz)2, A=0CO, n=1).

To the product (1.1 mmol) of Example 33b was added DMSO (65 mmol) and Ac2O (50 mmol). The
resulting solution was stirred 18 hr at room temperature and diluted with CH,Clz. The organic solution was
washed (satd aq NaHCO; (3x), water, and brine), dried (Na:SQ4), filtered and concentrated under vacuum
before purification by flash chromatography (MeOH: CHCIz (2:98)) to provide the title product (37%); HPLC,
ta = 8.44 & 9.88, Col A, CHaCN:H, O (60:40), FR=2.0.

Analysis calculated for:

CigH25F3N30s5.1.0H:0: C, 48.97, H, 6.85; N, 9.51
Found: C, 48.97, H, 6.61; N, 9.73

Example 34

3(RS)-1-[1-Ox0-6-[2-(2-pyridyl)ethoxy]carbonylaminohexyl]-N-[3-(1,1,1-trifluoro-4-methyi-2-oxopenty()}-L-
prolinamide (Formula la, R'= CH{CH3)CHs, R®=(2-pyridyl)-(CH2).OCONH-(CHz)s, A=CO, n=1)
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a. 4-Nitrophenyl 2-(2-pyridyl)ethy! carbonate.

A solution of 2-pyridinethanol {(1.38 g, 11 mmol) in EtzO (20 mol) was added over 1 hr to a stirred
solution of p-nitrophenylichloroformate (2.26 g, 11 mmol) at 0* under nitrogen. The resulting mixture was
stirred for 1 hr at 0* before the precipitate which had formed was collected under a blanket of nitrogen and
recrystallized from absolute EtOH to give 1.53 g (58%) of the title compound as off-white crystals, mp 125-
127°.

b. 2(RS),3(SR}-1-[1-Oxo0-6-[2-(2-pyridyl)ethoxy]carbonylaminchexyl]-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methyl-
pentyl}]-L-prolinamide {Formula Vlla, R' = CH(CHa)CHa, R® = (2-pyridyl{CH2)2 OCONH(CHz)%, A=CQO, n=1).

A solution of the amine product of Example 50b (0.75 g, 1.8 mmol), the product of Example 34a (0.675
g, 1.8 mmol), TEA {0.52 ml, 3.6 mmol), CHaCN (25 ml) and water (25 ml) was stirred at room temperature
for 2 days before the solvent was removed under vacuum to afford the crude product which was purified by
flash chromatography (CHaOH:CHCls (2.5:97.5) to provide the product (1.13 mmol, 60%) as a pale yellow
solid; TLC, R¢=0.5, CH; CH:CHCI; (5:95).

c.  3(RS)-1-[1-Ox0-6-[2-(2-pyridyl)ethoxy]carbonylaminohexyl}-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide (Formula la, R' = CH(CH3)CHz, R? = (2-pyridyl)-{CH2); OCONH(CHz)s, A=CO, n=1).

Using the method of Example 31¢, the product of Example 34¢ was converted into the title product to
afford, after purification by flash chromatography (MeOH:CH:Cl: (3:97)) the title product in 10% visld;
HPLC, tr =1.84, Col A, HzO:CH3CN (60:40), FR=2.0.

Analysis caiculated for:

Cos5Has FaNe Os5.0.5H20: C, 55.85; H, 6.75; N, 10.40.
Found: C, 56.08; H, 6.82; N, 10.43

Example 35

3(RS)-1-[2-Phenyimethoxy-1-(phenylmethoxymethyi)ethoxycarbonyl}-N-[3-(1,1, 1-iriflucro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula la, R = CH{CH3)CHa, R®= (@CH;OCHz).CH, A=0CO n=1)

a. 4-Nitrophenyl 2-phenylmethoxy-1-(phenylmethoxymethylhethylcarbonate.

TEA (0.74 g, 7.34 mmol) was added dropwise fo a stirred solution of p-nitrophenylchlorofarmate (1.48 g,
7.34 mmol) and Et;O (30 ml) between 0* and 5°. To the above reaction mixture a solution of 1,3-
dibenzylglycerol (2.0 g, 7.34 mmal) and Et2O (20 ml) was added between 0* and 5*, and the resulting
mixture was stirred for 2 hr between 0°* and 5°* before it was allowed to warm to room temperature and
stirred overnight. The reaction mixture was filtered and concentrated under vacuum to leave 3.6 g of yellow
oil which was purified by flash chromatography (hexane:Etz0O (8:2)) to give 2.19 g (68%) of the title
compound as a clear oil; TLC, R¢=0.33, hexane:ether (7:3).

b. 2(R8).3(5R)-1-[2-Phenylmethoxy-1-{phenylmethoxymethyl)ethoxycarbonyl]-N-[3-(1,1,1-trifluoro-2-hydroxy-
4-methylpentyl)]-L-prolinamide (Formula Vlla, R' = CH(CH3)CHa, R® = (0CH: OCH;)}CH, A=0CQ, n=1).

Using the method of Example 7b, product of Example 35a was allowed to react with the product
prepared using the method of Example 2b to provide, after purification by flash chromatography
(CHCI3:EtOAC (96:5)), the title product (62%); HPLC, ts =5.81 & 6.29, Col A, H20:CHsCN (40:60), FR=2.0.

c.  3(RS)-1-[2-Phenylmethoxy-1-{phenylmethoxymethyl)ethoxycarbonyl]-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyi)]-L-prolinamide (Formula ia, R'= CH(CH;)CH3, R® = (¢CH, OCHz),CH, A=0CO, n=1}.

Using the method of Example 31c, the product of Example 35b was oxidized to afford, after purification
by flash chromatography (CHCls:EtOAc (98:2)), the title product {13%); HPLC, tg =5.62, col A, HoO:CHaCN
(40:60), FR=2.0.
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Analysis calculated for:

C29HasFaN20; .0.25H2O: C, 61.20; H, 6.28; N, 4.92
Found: C, 61.28; H, 6.34; N, 5.15

Example 36

3(RS)-1-[1-Ox0-4-(1-0x0-2-phenoxyethylamino)butyl}-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyh)]-L-
prolinamide (Formula la, R' = CH{CH3)CHa, R®=@OCH>;CONH(CH,)s, A=CO, n=1)

a. Ethyl 4-{1-oxo-2-phenoxyethylaminoc)butanoate.

To a stirred mixture of ethyl 4-aminobutanoate hydrochloride (3.4 g) and phenoxyacetyl chloride (2.76
mi) in 50 mi of Et2O and 50 ml of water was added one portion of NaHCOs (4.2 g). After 2 br the layers
were separated and the organic phase was washed (1N HCI, brine), dried (MgS0O4), and filtered. Evapora-
tion of the solvent under vacuum gave 3.1 g (53%) of the title compound as an oil.

b. 4-(1-Oxo-2-phenoxyethylamino)butanoic acid.

A mixture of the product of Example 36a (3.1 g) in 1N NaOH (15 ml} was stirred for 8 hr at room
temperature. The resiuting solution was made acidic with 2N HCI. The solid which precipitated was
collected, washed with water and dried under high vacuum. There was obtained 2.5 g (95%) of the titie
compound as a white solid, mp. 91-94° .

¢. 2(R8),3(SR)-1-[1-Oxo-4-(1-ox0-2-phenoxyethylamino)butyl]-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)-
J-L-prolinamide (Formula Vila, R' = CH(CHa)CHa, R2-00OCH2 CONH(CH2)s, A=CO, n=1).

Using the method of Example 32a, the product of Example 36b was allowed to react with product
prepared using the method of Example 2b to provide, after purification by an acid and base wash workup,
the title product (92%); TLC, R;=0.43 & 0.48, MeOH:CH,Cl; (1:9).

d. 3(RS)-1-[1-Oxo-4-(1-ox0-2-phenoxyethylamino)butyl]-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula la, R' = CH(CH3)CHa, R®-@OCH2CONH(CH:):, A=CO, n=1).

Using the method of Example 61c, the product of Example 36d was oxidized to afford, after purification
by flash chromatography (MeOH: CHzClz {3:97)), the title product (75%); HPLC, tg= 4.62 & 6.02, Col A,
CH3CN:Hz O (65:35), FR=2.0.

Analysis calculated for:

CaaHaoFaN3Os: C, 56.26; H, 6.28; N, 8.56
Found: C, 56.28; H, 6.40; N, 8.30

Example 37

3(RS)-1-(4-Methoxy-1,4-dioxobutyl)-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide  (Formula Ia,
R'=CH(CH3)CHs, R¥=CH;OCO(CHz)2, A=CO, n=1)

a.  2(RS)3(SR)-1-(4-Methoxy-1,4-dioxobutyl)-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)}-L-prolinamide
(Formula Vila, R' = CH{CH3)CHs, R®= CH: OCO{CHz2)2, A=CO.n=1).

To a stirred mixture of product prepared using the method of Example 2b (1.34 g) in CH2Cl; (50 mi)
and 1N NaOH (6 ml) cooled in an ice-water bath was added dropwise 3-carbomethoxypropionyl chloride
(0.75 g). After 1 hr the layers were separated and the organic phase was dried (Na;SO4), filtered and
evaporated to provide 1.1 g (58%) of the title compound as a white powder; TLC, R,=0.57, MeOH:CH:Cl» -

44



10

15

20

25

30

35

45

50

55

EP 0 189 305 B1

{1:9).

b. 3(RS)-1-(4-Methoxy-1,4-dioxobutyl}-N-[3-(1,1 ,1-trifluoro-4-methyi-2-oxopentyl)}-L-prolinamide (Formula la,
R' = CH(CH;)CHz, R3=CHyOCO(CHz)2, A=CO, n=1).

Using the method of Example 61c, the product of Example 37a was oxidized to afford, after purification
by flash chromatography (MeQOH:CH;Cl> (2:98)), the title product (71%); TLC, Ry=0.58, MeOH: CH,Cl, -
(1:9).

Analysis calculated for:

CigH2aF3N2 05 .0.75H: O C, 48.79; H, 6.27: N, 7.11
Found: C, 49.04; H, 6.12; N, 6.83

Example 38

3(RS)-1-{3-(1,1-Dimsthylethoxycarbonyl)amino-1 -oxopropyl]-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl) }-L-

prolinamide (Formula fa, R'=CH{CH3)CHs, R°= (CHa)aCOCONH(CHZ)z, A=CO, n=1)

a.  2(RS),3(SR)-1-[3-(1,1-Dimethylethoxycarbonyl)  amino-1 -oxopropyl]-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)]-L-prolinamide (Formula Vlia, R' = CH(CHz)CH3, R® = (CH3)s COCONH(CHz)2, A=CO, n=1),

Using the method of Example 32a, 3-(BOC-amino)propanoic acid was allowed to react with product
prepared using the method of Example 2b to provide the title product (80%); TLC, Ry=0.35, MeQOH:CH.Cl,
(1:9).

b. 3(RS)-1-[3-(1,1 -Dimethylethoxycarbonyl)amino-1-oxopropyi]-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula ta, R* = CH(CH;)CHs, Rs =(CH3)s COCONH(CHz)2, A=CO, n=1).

Using the method of Example 61¢, the product of Example 38a was oxidized to afford, after purification
by flash chromatography (MeOH:CH,Cl» (2:98)), the named product (61%); TLC, R;=0.46, MeOH: CH:Cl; -
(1:9).

Analysis calculated for:

C19HaoF3N3 05.0.75H: 0: C, 50.83; H, 6.62; N, 9.39
Found: C, 51.18; H, 7.00; N, 8.28

Example 39

3(RS)-1-(3-Benzoylamino-1-oxopropyl)-N-[3-(1,1 1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide (Formula la,
R' = CH{CH3)CHz, R*=8CONH(CH; ), A=CO, n= 1)

a. 2(RS),3(SR)-1-(3-Benzoylamino-1 -oxopropyl)-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyh)]-L-pro-
linamide (Formula Vila, R' = CH(CH3)CHz, R®= @CONH(CH:),, A=CO, n= 1).

Using the method of Example 32a, 3-(benzoylamino)propanoic acid was allowed to react with product
prepared using the method of Example 2b to provide the title product (83%); TLC, Ri=0.39 & 0.42,
MeOH:CHzCl> (1:9).

b. 3(RS)-1-(3-Benzoylamino-1-oxopropyl}-N-[3-(1,1 J1-trifluoro-4-methyl-2-oxopentyhl-L-prolinamide (Formula
la, R' = CH({CH3)CHa, R? =@CONH{(CH:z)z, A=CO, n=1).

Using the method of Example 81¢, the product of Example 39a was oxidized to afford, after purification
by flash chromatography (MeOH:CH;Clz (2:98)), the title product (48%); TLC, R,;=0.54, MeOH:CH,Cl, (1:9).
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Analysis calculated for:

C21H26F3N3 O : C, 57.14; H, 5.94; N, 9.52
Found: C, 57.12; H, 6.59; N, 9.45

Example 40

3(RS)-1-[3-(1-Oxo-2,2-diphenylethyl)amino]-1 -oxobuty|-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide (Formula fa, R = CH(CH3}CH3, R2 =0, CHCONH(CHz)3, A=CO, n=1)

a. Ethyl 3-(1-ox0-2,3-diphenylathyl)Jaminobutanoate.

To a stirred solution of ethyl 4-aminobutyrate hydrochloride (2.51 g) and diphenylacetyl chloride (3.46
g) in 50 ml of CH2Cl; was added 50 ml of water followed by the addition of one portion of NaHCO; (3.4 g).
After 2 hr the layers were separated and the organic phase dried (NazSO.), filtered and evaporated. There
was obtained 3.5 g (72%) of the title compound as a white solid: TLC, Ry=0.71, MeOH: CH,Cl; (5:95).

b. 3-(1-Oxo-2,3-diphenylethyl)aminobutancic acid.

A mixture of the product of Example 40a (3.5 g) in 1N NaOH (30 ml}) and EtOH (10 ml) was stirred for
10 hr. The solution was then extracted with Et.O. The aqueous phase was made acidic with 2N HCI; and
the precipitated solid was collected, washed with water and dried under high vacuum. There was obtained
2.9 g (93%) of the title compound as a white powder,

c.  2(RS),3(SR)-1-[3-(1-Oxo-2,2-diphenyethyl)amino-1 -oxobutyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpen-
tyl)]-L-prolinamide (Formula Vlla, R'= CH(CH3)CHs, R3=0, CHCONH(CHz)s, A=COQ, n=1),

Using the method of Example 32a, the product of Example 40b was allowed to react with product
prepared using the method of Example 2b to provide the title product (81%}); TLC, R;=0.13, MeOH:CH:Cl,
(5:95).

d.  3(RS)-1-[3-(1-Oxo0-2,2-diphenylethyl)amino-1 -oxobutyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide(Formula la, R' = CH{CH;3)CH3, R3= 02CHCONH(CHz)3, A=CO, n=1).

Using the method of Example B1¢, the product of Example 40c was oxidized to afford, after purification
by flash chromatography (MeOH:CH:Cl; (2:98)), the title product (27%); TLC, R;=0.24, MeOH: CH»Cl, -
(5:95).

Analysis calculated for:

C29H34FaNa Q4 1.0H0: | " C, 61.31: H, 6.48; N, 7.39
Found: C, 61.58; H, 8.77; N, 7.43

Example 41

3(RS)1 -[2-(2-Methoxyethoxy)ethoxycarbony|-N-{3-(1,1,1 -triflugro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula la, R"= CH{CH3)CHj, R®= CH, O(CH2) O(CH:)2, A= OCO, n= 1)

a. 2{RS),3(SR)-1 -[2-(2-Methoxyethoxy)ethoxycarbonyl]-N-[S-(1 :1,1-trifluoro-2-hydroxy-4-methylpentyl}]-L-pro-
linamide (Formula Vila, R' = CH(CH3)CHa, R®= CHa O(CHz)20(CHz)2, A=0CO, n=1).

Using the method of Example 7b, the product of Example 19a was allowed to react with product
prepared using the method of Example 2b to provide, after purification by dry column flash chromatography
over silica gel using gradient elution with acetone: hexane from (10:90) to (50:50), the title product (75%);
TLC, Ry=0.30 & 0.35, acetons:hexane (40:60).
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b. 3(R8)-1-[2-(2-Methoxyethoxy)ethoxycarbonyl]-N-{3-(1,1,1 ~trifluoro-4-rmethyl-2-oxopentyl)]-L-prolinamide
(Formula la, R'=CH(CH3)CH;, R*= CH3O(CH2): O(CHz)2, A=0QCO, n= 1).

Using the method of Example &1c, the product of Example 41a was oxidized to afford, after purification
by ftash chromatography (acetone:CHCls (1:3)), the title product (42%); HPLC, tp =5.69, Col A, H20: CHaCN
(75:25), FR=2.0.

Analysis calculated for:

Ci7H27F3N20s: C, 49.39; H, 6.83; N, 6.78
Found: C, 49.27; H, 6.80; N, 6.48

Example 42

3(RS)-1-[1,4-Dioxo-4-(phenylmethylamino)buty!}-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
{Formula la, R' = CH(CH;)CH;, R3¥=@CH>NHCO(CHz)z, A=CO, n=1)

a. 4-Oxo-4-(phenylmethylamino)butanoic acid.

A mixture of benzyl amine (10.7 g) and succinic anhydride (10 g) was stirred in THF (1 liter) for 2 days.
The solid was filtered and dissolved in 1N NaOH (110 ml). The aqueous phase was washed with Et;O and
then made acidic with conc HCI while cooling in an ice-water bath. The solid was collected, washed with
water and dried under high vacuum. There was obtained 10.9 g (53%) of the title compound as a white
powder m.p. 137.5-138°,

b. 2(RS),3(SR)-1-[1,4-Dioxo-4-(phenylmethylamino)butyl}-N-[3-(1,1,1 ~trifluoro-2-hydroxy-4-methylpentyl)}-L-
pralinamide {Formula Vlla, R'= CH(CH;)CHs, R® =@ CH,NHCO(CHz);, A=CO, n=1)

Using the method of Example 32a, the product of Example 42a was allowed to react with product
prepared using the method of Example 2b to provide the title compound (74%); TLC, R;=0.48,
MeOH:CH:zClz (1:9).

c. 3(RS)-1-[1,4-Dioxo-4-(phenylmethylaminojbutyl]-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
(Formula la, R* = CH(CH3)CH3, R®=@CHzNHCO-(CHz), A=CO, n=1).

Using the method of Example 61c, the product of Example 42b was oxidized to afford, after purification
by flash chromatography (MeOH:CH.Cl: (2:98)), the title product (40%); TLC, Ry=0.56, MeOH: CH,Cl, -
(1:9),

Analysis calculated for:

Ca2H28FsN3Ou: | G, 58.10; H, 6.20; N, 8.23
Found: C, 57.90; H, 6.36; N, 9.27

Example 43

3(RS)-1-[1-Oxo-3-(phenylmethoxycarbonylamino)propyl]-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula la, R"=CH(CHa)CHa, R® =@CH, OCONH(CH;);, A=CO, n= 1)

a.  2(RS),3(SR}-1-1-Oxc-3-(phenylmethoxycarbonylamino)propyl]-N-[3-(1,1,1 ~trifluoro-2-hydroxy-4-methyl-
pentyh)]-L-prolinamide (Formula Vlla, R* = CH(CHa)CHz, R? =@CH,OCONH(CHz)., A=CO, n=1).

Using the method of Example 32a, CB2Z-8-alanine was allowed fo react with product prepared using the
method of Example 2b to provide the title product (82%); TLC, R, =0.59, MeOH:CH.Cls (1:9).
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b. 3(RS)}-1-[1 -Oxo-3—(phenyImethoxycarbonylamino)propyl}-N-{3—(1 .1, 1-trifluoro-4-methyl-2-oxopentyl))-L-pro-
linamide (Formula la, R' = CH{CH;)CHs, R3=@CH; OCONH(CHz),, A=CO, n=1).

Using the method of Example 61¢, the product of Example 43a was oxidized to afford, after purification
by flash chromatography (MeOH:CH2Cl2 (2:98)), the title product (35%); TLC, Ry=0.23, MeOH: CHzCl, -
{5:95).

Analysis calculated for:

Co2HzsF3Na0s.0.4H,; O: C, 55.20; H, 6.086; N, 3.77
Found: C, 55.28; H, 6.25; N, 8.55

Example 44

3(RS)-1-[1-Oxo-4-(phenylmethoxycarbonylamino}butyi]-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L -
prolinamide (Formula la, R' = CH{CHa)CHa, R*=@CH,OCONH(CHz)3, A=CO, n=1 )

a. 2(RS).3(SR)-1-1 -Oxo-4-(phenylmethoxycarbonylamino)butyl]-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpen-
tyh]-L-prolinamide (Formula Vila, R' = CH(CHa)CH3, R =@CH; OCONH(CH;)s, A=CO, n= 1).

Using the method of Example 32a, CBZ-4-aminobutanoic acid was allowed to react with product
prepared using the method of Example 2b to provide the title product (72%); TLC, R;=0.47, Et2O:EtOAc
(1:1).

b. 3(RS)-1-[1 -Oxo-4-(phenylmethoxycarbonylamino)butyl]-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl))-L-pro-
linamide (Formula la, R' = CH(CHa)CHa, R®=0CH.OCONH(CH;)s, A=CO, n= 1),

Using the method of Example 61c, the product of Example 44a was oxidized to afford, after purification
by preparative TLC (MeOH:CHCi; (2.5:97.5)), the title product (32%); TLC, R;=0.65 & 0.68, MeOH:CHCl; -
(1:9).

Example 45

3R(or 8)-1-[1-Oxo-4-phenoxy-2-(2-phenoxyethyl}butyl}-N-[3-(1,1 .1-trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide (Formula la, R'=CH(CH3)CHs, R3=[@O(CH,.LCH A=CO, n= 1)

a. Diethyl 2,2-di{2-phenoxysthyl)malonate.

To a stirred solution of sodium (2.3 g) in absolute EtOH (50 ml) was added diethyl malonate (15.2 mi)
followed by 2-phenoxyethyl chloride (15.7 g). The reaction mixture was then refluxed for 12 hr. The EtOH
was eovaporated under vacuum and the mixture diluted with water (40 ml). The agqueous phase was
extracted with Et;0. The combined Et:O exiracts were washed (bring), dried (MgSQ.) filtered and
evaporated. Bulb to bulb distifiation afforded 12.2 g (27%) of the title diester as a clear liquid, bp 155-175°
(106 Pascals, 0.8 Torr);, TLC, R;=0.34, CH2Cl».

b. 4-Phenoxy-2-(2-phenoxyethyl)butanoic acid,

A mixture of the product of Example 45a (10.0 g) and potassium hydroxide (17.7 g) in water (22 ml) was
refluxed for 4 hr. The reaction mixture was cooled and acidified with conc HCI. The precipitated solid was
collected, washed with water and air dried. The solid obtained (8.44 g) was heated at 170° for 2 hr and then
cooled. Recrystallization of the solid from cyclohexane gave 4.1 g (93%) of the title compound as fine white
needles; mp 85-86° .
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Analysis calculated for:

CiaHz004: C, 71.98; H, 6.71
Found: C, 71.92; H, 6.71

c. 4-Phenoxy-2-(2-phenoxyethyl)butanoyl chioride.

A mixiure of the product of Example 45b (1.5 g) and thiony! chloride (0.73 ml) was heated on a steam
bath for 1 hr. The reaction mixture was then stripped. The acid chloride title product was obtained as a clear
0il in quantitative yield and was used directly.

d. 2(RS),3(SR}-1-[1-Oxo0-4-phenoxy-2-(2-phenoxyethyl)buty!]-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)}-
L-prolinamide (Formula Vila, R' = CH(CH3)CH;, R*=[@0(CH;)2].CH, A=CQ, n=1).

Using the method of Example 37a, the product of Example 45c was allowed to react with product
prepared using the method of Example 2b to provide the title product (95%); TLC, R, =0.47 & 0.54, EtO.

6. 3R(or 8)[1-Oxo-4-phenoxy-2-(2-phenoxyethyl)butyl]-N-[3-(1,1 J1-triftuoro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula la, R' = CH(CH3)CHs, R®= [§O(CHz).].CH, A=CO, n=1).

Using the method of Example 61c, the product of Example 45d was oxidized to afford the crude
product as a mixture of diastereomers which was separated by flash chromatography (EtO:hexane
(gradient elution, 60:40 to 75:25)). The faster eluting diastereomer was the title compound, obtained in
27.7% yield; HPLC, tr=6.94, Col A, CH3CN:H,0 (65:35), FR=2.0.

Analysis calculated for:

CaaHss FaN2Os: C, 63.49; H, 6.43; N, 5.11
Found: C, 63.39; H, 6.47; N, 5.07

Example 46

3S(or R)-[1-Ox0-4-phenoxy-2-(2-phenoxyethyl)butyl]-N-[3-(1,1,1-triflucro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula la, R'= CH(CHa)CH3, R®=[@0O(CHz):]:CH, A=CO, n=1)

From the separation of the diastereomers of the crude product described in Example 45e, the slower
eluting diastereomer was the title compound here, obtained in 28.3% yield; HPLC, 15 =5.04, Col A, CH3CH:
H:0 (65:35), FR=2.0.

Analysis calculated for:

CzsHisFaN2Os: C, 63.49; H, 6.43; N, 5.11
Found: C, 63.50; H, 6.45; N, 5.26

Example 47

3(RS)-1-[6-[(4-Ethoxycarbonylphenyl)aminocarbonylamino]-1 -oxoJhexyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl}-L-prolinamide (Formula la, R'=CH(CH3)CH;,R¥=4-(CH3CH; OCOINHCONH(CHz)s, A=CO,
n=1)

a. 2(RS),3(SR)-1-[6-[(4-Ethoxycarbonyiphenyl)aminocarbonylamino}-1 ~oxo]hexyl-N-[3-(1,1,1trifluoro-2-
hydroxy-4-methylpentyl)l-L-prolinamide (Formula Vlia, R'= CH(CH;3)CH3, R?=4-(CHsCH; OCOYINHCONH-
(CHz)s, A=CO, n=1),
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Ethyl p-isocyanatobenzoate (0.288 g, 1.5 mmol) was added to a stirred solution of the product of
Example 50b (0.6 g, 1.5 mmol), TEA (0.15 g, 1.5 mmol), and DMF (20 ml) under nitrogen at room
temperature. The resulting mixture was stirred at room temperature overnight before it was concentrated
under vacuum to leave an amber residue which was dissolved in EtOAc. The EtOAc solution was washed
(1N HCI), dried {MgSQs), filtered, and concentrated under vacuum to Ileave 1.15 g of oily residus. This
residue was purified by flash chromatography (CHCI;:CHaOH (97:3)) to give 0.62 g (70%) of the title
compound as a white solid; TLC, R;=0.28 & 0.35, CHCl3:CH; OH (95:5).

b. 3(RS)-1-[6-[{4-Ethoxycarbonylphenyl}aminocarbonylamino]-1-oxolhexyl-N-{3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamide (Formula la, R'=CH{CH3)CHs, R®=4-{CHaCH,OCONHCONH(CHz)s, A= CO,
n=1).

Using the method of Example 61c the product of Example 47a was oxidized to afford, after purification
by flash chromatography (CHCla:MeOH (97:3)), the title product (43%); HPLC, tx =12.39 & 15.79, Col. A,
H20:CH3CN (65:35), FR=2.0.

Analysis caiculated for:

Cz7H37F3N. 05 .1.0H: O; C, 55.09; H, 6.68; N, 9.51
Found: C, 54.75; H, 6.63; N, 9.29

Example 48

3(R8)-1-[6-(Phenylmethoxycarbonylamino)-1-oxohexyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula la, R' = CH(CH1)CHa, R =@CH,OCONH(CH:z)s, A=CO, n=1)

Using the method of Example 31c, the product of Example 50a was oxidized to afford, after purification
by flash chromatography (CHCl3:MeQH (97:3)}, the title product (31%); HPLC, tg =4.06, Col. A, CH3CN:H,0
(1:1), FR=2.0.

Analysis calculated for:

025H34F3N305.0.5H2 O: C, 57.46; H, 6.75; N. 8.04
Found: C, 57.87; H, 6.24,; N, 7.86

Example 49

3(RS)-1-[6-[{4-Hydroxycarbonylphenyl)aminocarbonylamino]-1-oxohexyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula la, R' = CH{CH;)CH,,R® = 4-(HOCOWNHCONH(CH,)s, A=CO, n=1)

Using the method of Example 14, the product of Example 47b was converted into the title product in
38% yield; HPLC, t =6.24 & 8.0, Col. A, H2O:CH3CN (75:25), FR=2.0.

Analysis calcuiated for:

CosHaaFaNu06.2.5H20: C, 51.1; H, 6.50; N, 9.50
Found: C, 51.34; H, 5.93; N, 8.95

Example 50

3(RS)-1-(6-Phenylsulfonylamino-1-oxohexyt)-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl))-L-prolinamide
(Formuta la, R"= CH{CH3)CH3, R?=@S{0:)NH({CH,)., A=CO, n=1)

a. 2(RS),3(SR)-1-[6-(Phenylmethoxycarbonylamino)-1-oxohexyl]-N-[3-(1,1 J1-trifluoro-2-hydroxy-4-methyipen-
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tyl)-L-prolinamide (Formula Vila, R'= CH(CHs)CHs, R3 = @CH, OGONH(CHz)s, A=CO, n=1).

DCC (6.35 g, 30.8 mmol) was added to a stirred solution of N-CBZ-aminocaproic acid (6.84 g, 25.7
mmol), materiai prepared by the method of Example 2b (6.89 g, 256.7 mmol), HOBT (6.94 g, 51.4 mmol) and
dry THF (250 ml) at 0° C under nitrogen. The resulting reaction mixture was stirred at 0* C for 1 hr, was
allowed to warm to room temperature, and was stirred overnight before it was filtered. The filtrate was
concentrated under vacuum to a brown residue which was dissolved in CHCly, and the CHClz solution was
washed (20% citric acid solution), dried (Na;S0s), filtered, and concentrated under vacuum. The residue
was purified by flash chromatography (CHCI3:MeOH (97:3)) to give B.0 g (61%) of the title compound as a
waxy solid; TLC, R;=0.35, CHCl3:MeOH (95:5).

b. 2(RS),3(SR)-1-(6-Aming-1-oxohexy)-N-[3-(1,1.1 ~trifluoro-2-hydroxy-4-methylpentylyJ-L-prolinamide
(Formula Vlia, R* = CH{CH3}CH3, R®=H;N(CHz)s, A=CO, n=1 ).

A mixture of the product of Example 50a (2.06 g, 3.99 mmol}, EtOH (100 mi), and 10% Pd/C (0.3 g)
was placed on a Parr® shaker under Pascals (45 psi) of Ha for 3 hr. The mixture was filtered
through Celite® and the Celite® cake was washed with EtOH. The EtOH washes and the above filtrate were
combined and concentrated under vacuum to give 1.36 g (86%]) of the title compound as a pale green waxy
oit; TLC, Ry=0.2, CHCl;:MeOH (85:15).

¢. 2(RS),3(SR)-1-(6-Phenylsulfonylamino-1-oxohexyl)}-N-{3-(1,1,1 ~trifluoro-2-hydroxy-4-methylipentyl)}-L-pro-
finramide (Formula Vila, R' = CH(CH3)CHa, R®= @S(02)NH(CHz)s, A=CO, n= 1).

Benzenesulfonyl chioride (0.6 g, 1.5 mmol) was added to a stirred solution of the product of Example
50b (0.26 g, 1.5 mmol), TEA (0.3 g, 3.0 mmol), and dry DMF (20 ml} under nitrogen at room temperature
and the resulting mixture was stirred at room temperature ovarnight. The DMF was removed under vacuum
to leave a brownish residue which was dissolved in EtOAc. The EtOAc solution was washed (1N HCI), dried
{MgS0.), and filtered. The filtrate was concentrated under vacuum to a residue which was purified by flash
chromatography (CHCla:MeOH (97:3)) to give 0.48 g (60%) of the title compound as a white powder; TLC,
R;=0.30 & 0.40, CHCl3:MeDH (95:5).

d. 3(RS)-1-(6-Phenylsuifonylamino-1-oxohexyl)-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula la, R' =CH(CH3)CHs, R®= @S(02)NH(CHz)s, A=CO, n=1).

Using the method of Example 8b, the product of Example 50c was oxidized to afford, after purification
by flash chromatography (Et:O:hexane (3:1) followed by a second column using CHCl3:MeOH (97:3)), the
title product (36%); HPLC, t, =8.48 & 10.33, GH3CN: H, 0 (35:65), FR=2.0.

Example 51

3(RS)-(1-Naphthylcarbonyl)-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyi)]-L-prolinamide  (Formula I,
R'=CH(CH;)CH,, R?=CH(CH;)z, R®= 1-naphthyl, R* =H, A=CO, n= 1)

a. 2(RS),3(SR)-(1-Naphthylcarbonyl)-L-valyl-N-[3-(1,1, -trifluoro-2-hydroxy-4-methylpentyl)}-L-prolinamide
(Formula Vllb, R' = CH(CH3)CHz, R?= CH(CHs)2, R®=1-naphthyl, R* =H, A=CO, n= 1).

According to the method of Example 20a, material prepared by the procedure of Example 3d was
allowed to react with 1-naphthalenecarbonylchloride to provide the title compound, isotated in 38% yield
after purification by preparative TLC (hexane:Et.O (4:6)); TLC, R;=0.46 & 0.41, MeQOH:CHCl; (5:95).

Analysis calculated for:

C27Ha2F3N3 Oy : C, 60.32; H, 6.37; N, 7.82
Found: C, 60.89; H, 6.21; N, 7.68

b. 3(RS)-{1-Naphthylcarbonyl)-L-valyl-N-{3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula Ib,
R'=CH(CH;)CHs, R2=CH(CHs)z, R®=1-naphthyl, R* =H, A= CO, n=1),
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A solution of DMSO (29.7 g, 380 mmol) in CHz2Clz (81 ml} was added slowly to a precooled solution (-
43 ") of oxalyl chloride (24.0 g, 190 mmol) in CHzCl; (350 mil), and the resulting solution was stirred for 15
min before a solution of the product of Example 51b (9.4 mmol} in CH2Clz (83 mi) was added. After the
reaction had been stirred 1 hr at -30°, diisopropylethylamine (48.9 g, 380 mmol) was added dropwise; and
the reaction mixture was allowed to warm to room temperature before it was washed (1N HCI, 5% aq
NaOCI, brine), dried {Na»S0.), filtered, and concentrated under vacuum. The residue was purified by
preparative TLC (hexane:Et-O (40:60)) to afford the title product (38%); HPLC, tx=5.21 & 7.31, Col. A,
CH3CN:Hz O;TFA (50:50:0.1), FR=1.5.

Analysis calculated for:

C27H32FaN304.0.75H.0O: C, 60.32; H, 6.37; N, 7.82
Found: C, 60.69; H, 6.21; N, 7.68

Example 52

3(RS8)-[4-(Methylsulfonytaminocarbonyl)phenylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-
oxopentyl)}-L-prolinamide (Formula Ib, R' = CH(CH3)}CHa, R2= CH{CHs)., R® =4-[CH;5{0z)NHCOZ, R* =H,
A=NHCO, n=1)

Using the method of Example 89, material prepared according to the procedurs of Example 16 was
allowed to react with methane sulfonamide to provide, after purification by flash chromatography over Baker
pH 5.0 silica gel {gradient, CHCl3:MeOH {97:3) to (90:10)), the title product (59%), HPLC, tr=2.60 & 3.33,
Col C, H20:CH;CN (60:40), FR =6.0.

Analysis calculated for:

CasHas FaNs 07 5.0.5H: O: C, 48.85; H, 5.74; N, 11.39
Found: C, 49.03; H, 5.74; N, 10.86

Example 53

3(RS)-[2-(4-Morpholinyl)ethoxycarbonyl|]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
{Formula Ib, R' = CH{CH3)CHa, R = CH(CH3)>, R® = 4-morpholinyl-CH2CH,, R* =H, A=0COQ, n=1)

a. 2{RS),3(SR}-[2-(4-Morpholinyl}ethoxycarbonyl]-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl}}-L-
prolinamide {Formula Vilb, R'= CH(CH3)CH3, R2=CH(CH,)z, R®*=4-morpholinyi-CH,CHz, R* =H, A=0CO0,
n=1).

Using the method of Example 7b, material prepared by the procedure of Example 3d was allowed to
react with material prepared by the procedure of Example 33a to provide the named compound, isolated in
55% yield after purification by flash chromatography (MeOH:CHCls (2.5:97.5)); HPLC, tr=4.62 & 5.85, Col.
A, CH3CN:Hz 0 (1:1), FR=2.0.

Analysis calculated for:

CoaH3aFaN1 Og . H20: C, 50.91; H, 7.61; N, 10.32
Found: C, 50.95; H, 7.20; N, 10.02

b. 3(RS)-[2-(4-Morpholinyl)ethoxycarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide
(Formula Ib, R' = CH(CH3)CHs, R?= CH(CHa)z, R® = 4-Morpholinyl-CH,CHz, R* =H, A=0CO, n=1).

A solution of DMSO (29.7 g, 380 mmol) in CH2Clz (135 mi) was added to a precooled (-43*) solution of
oxalyl chloride (24.0 g, 190 mmol) in CHzCl (350 ml} and the resulting solution was stirred for 15 min,
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before a solution of the product of Example 53a (9.4 mmol) in CH2Cl. (125 ml) was added. The reaction
mixture was allowed to warm from -43° to -20* as it was stirred for one hour; then diisopropylethylamine
(48.9 g, 380 mmol) was added dropwise and the reaction mixture was allowed to warm to room temperature
before it was further diluted with CH:Cl, washed (aqg NaOH of pH=10}, dried (KzCO3/Na2S04) and
concentrated under vacuum. The residue was purified by flash chromatography (MeQH:CHCl; (2:98)) to
afford the title product (18%); HPLC, tz =2.00 & 2.60, Col. A, H,O:CHsCN (1:1), FR=2.0.

Analysis caiculated for:

CaaHazFaNaQg.1.5H:0; C, 50.26; H, 7.34; N, 10.19
Found: C, 50.49; H, 6.96; N, 9.96

Example 54

3(RS)-[(2,4-Dichlorophenyl)carbonyl}}-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl})-L-prolinamide
(Formula Ib, R' = CH(CH3)CHa, R? = CH(CH,)2, R?=2,4-dichlorod, R* =H, A=CO0, n= 1)

a.  2(R8),3(SR)-{(2,4-Dichlorophenyljcarbonyl}-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)}-L-pro-
linamide(Formula Vlib, R' = CH{CH3) CHs, R2=CH(CHs)., R®=2,4-dichloro®, R* =H, A=CO, n= 1).

Using the method of Example 20a, material prepared by the procedure of Example 3d was allowed to
react with 2,4-dichlorobenzoyl chloride to provide the title compound, isolated in 98% yield; TLC, R;=0.54,
MeOH:CHCI; (5:95).

b. 3(RS)-[(2,4-Dichlorophenyl)carbonyl]-L-valyl-N-[3-{1,1 ,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula Ib, R = CH(CH5)CH;, R2=CH(CHs)2, R® =2 4-dichloro®, R* =H, A=CO, n=1).

A solution of DMSO (29.7 g, 380 mmol) in CH2Cl (27 ml) was added slowly to a precooled (-65°)
solution of oxalyl chloride (24.0 g, 190 mmol) in CH2Cl2 (350 mi), and the resulting solution was stirred for
15 min before a solution of the product prepared by the method of Example 54a (9.4 mmol) in CH>Cl, (250
mi) was added. After the reaction had been stirred for 1 hr at -65°, diisopropylethylamine {489 g, 380
mmol) was added dropwise; and the reaction mixture was allowed to warm to room temperature before it
was washed (1N HCI, brine), dried (Na2S0Qs), filtered, and concentrated under vacuum. The residus was
purified by flash chromatography (MeOH:CHCI; (3:97)) to afford the title product (1 5%); HPLC, t =17.93 &
18.55, Col. A, H20:CH3CN (55:45), FR=20.

Analysis calculated for:

C2aHzgClzFaN2 Oy H2 0 C, 49.65; H, 5.43; N, 7.55
Found: C, 49.95; H, 5.31; N, 7.35

Example 55

3(R8)-Phenoxycarbonyl-L-valyl-N-{3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide (Formula b, R'=
CH(CH;)CHa, R?=CH{CHs)2, R3=0, R¥=H, A=0CO, n=1)

a. 2(R8),3(SR)-Phenoxycarbonyl-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)]-L-prolinamide
(Formula Vlib, R' = CH{CH3)CH;, R? =CH(CHa)2, R®*=0, R* =H, A= 0CO, n= 1).

Using the method of Example 20a, materiai prepared by the procedure of Example 3d was allowed to
react with phenyl chloroformate to provide the title compound, isolated in 61% yield after purification by
flash chromatography (MeOH:CHCl; (5:95)); TLC, R;=0.31 & 0.36, MeOH:CHCl {3:97).

b. 3(RS)-Phenoxycarbonyl-L-valyl-N-[3-(1,1 J1-trifiluoro-4-methyl-2-oxopentyl)]-L-prolinamide  (Formula b,
R'=CH(CH3)CH3, R2=CH(CHa);, R®=0, R* =H, A=0CO, n=1).
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Using the method of Example 54b, the product of Exampls 55a was oxidized to afford, after purification
by flash chromatography (hexane:Et;O {15:85)), the title product (37%); HPLC, tr=2.72 & 3.55, Col A,
H,O:CH3CN (1:1), FR=2.0.

Analysis calculated for:

CaaHsoFaN3 05 .0.5H: 0 C, 55.86; H, 6.32; N, 8.50
Found: C, 56.07; H, 6.30; N, 8.48

Exampie 56

3(RS)-[2-(2-Pyridyl)ethoxycarbonyl]-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-proiinamide
(Formula Ib, R' = CH(CH3)CHz, R? = CH(CH3)z, R® =2-pyridyl-CH2CHz, R* =H, A=0CO, n= 1)

a.  2(RS)3(SR)-[2-(2-Pyridyl)ethoxycarbonyl}-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)}-L-pro-
linamide (Formula Viib, R' = CH(CHa)CH3, R?= CH(CHa)2, R®=2-pyridyl-CHoCHz, R* =H, A=0, n= 1).

Using the method of Example 34b, material prepared by the procedure of Example 3d was allowed to
react with material prepared by the procedure of Example 34a to provide the named compound, isolated in
50% yield after purification by flash chromatography (MeOH:CHCl (4:96)); TLC, Ri=0.30 & 0.34,
CHCl3:MeQH (95:5).

b. 3(RS)-[2-(2-Pyridyl)ethoxycarbonyl}-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxapentyl)]-L-prolinamide
(Formula Ib, R' = CH{CH3)CH3, R?=CH(CHa)z, R®= 2-pytidyl-CHzCH,, R* =H, A=QCO0, n=1).

Using the method of Example 54b, with omission of the acid wash, the product of Example 56a was
oxidized to afford, after purification by flash chromatography twice (hexane:Et:O (1:1), then MeOH: CHCI; -
(5:95)), the title product (19%); HPLC, t; =9.52 & 14.58, Col.A, H, O:CH3sCN (60:40), FR=1.0,

Analysis calculated for:

C24HaaFaN. O5.0.75H: 0 C, 54.59; H, 6.58; N, 10.61
Found: C, 54.63; H, 6.47; N, 10.55

Example 57

3(RSH(4-Fluorophenyl)aminocarbonyl)]-L—vaIyI-N-[S-(1 ,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula Ib, R'=CH(CH;)CH;, RZ=CH(CHz); R°=4-F@ R* =H, A=NHGCO,n = 1}

a. 2(RS).3{SR)-[(4-Fluorophenyl)aminocarbonyl]-L-valyl-N-[S-(1 J1,1-trifluoro-2-hydroxy-4-methylpentyl)}-L-
prolinamide (Formula ViIb, R* = CH(CH3)-CHa, R2=CH(CHs )2, R3=4-F@, R* =H, A=NHCO, n= 1).

Using the method of Example 15a, material prepared by the procedure of Example 3d was allowed to
react with 4-fluorophenylisocyanate to provide thel titte compound, isolated in 84% yield after purification by
flash chromatography (gradient, MeOH:CHCl; (2.5:97.5) to (5:95)); TLC, R;=0.37, MeOH:CHC}; (5:85).

b. 3(HS)—[(4—FEuorophenyI)aminocarbonyl]-L-vaIyI-N-[S-(1 1, 1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula b, R' = CH(CH3)CH3, R2=CH(CHz)> R®= 4-F§, R* =H, A=NHCO, n= 1).

Using the method of Example 54b, the product of Exampie 57a was oxidized to afford, after purification

by flash chromatography (MeOH:CHCl; (3:97)} the title product (42%); HPLC, t=8.87 & 12.10, Col A,
H>0:CH3aCN (60:40), FR=1.0.
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Analysis calculated for:

CoaHagFaNe Oy : C, 54.97: H, 6.02; N, 11.15
Found: C, 55.18; H, 6.15; N, 11.08

Example 58

3(RS)-[4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonyl}-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula Ib, R"=CH(CHz)CH;, Rz = CH(CH;), R®=4-0S(02)NHCOR, R*=H,
A=NHCO, n=1)

Using the method of Example 89, material prepared according to the procedure of Example 16 was
allowed to react with benzene sulfonamide to provide, after purification by flash chromatography on Baker
pH 5.0 silica gel (CHCl3:MeCH (97:3)), the title product {42%); HPLC, tx= 4.05 & 5.93, Col C, HzO:CHaCN
(60:40), FR=6.0.

Analysis calculated for:

CaoHag FaNs O7 *0.5H: O: C, 53.25; H, 6.51; N, 10.34
Found: C, 53.38; H, 5.61; N, 10.02

Example 59

3(RS)-{2-(3-Thiophenyl)ethoxycarbonyl}-L-valyl-N-[3-(1.1,1 -trifluoro-4-methyi-2-oxopentyl)]-L-prolinamide
(Formuta Ib, R' = CH{CH3)CHs, R?=CH(CHa). R’ = 3-thiophenyl-CHzCHz, R* =H, A=0CO, n=1)

a. 4-Nitrophenyl 2-(3-thiophenyl)sthyl carbonate.

Using the method of Example 7a, 3-thiophensethanol was treated with 4-nitrophenyl chloroformate to
afford, after purification by flash chromatography (EtOAc:hexane (1:9)), the title product (56%); TLC,
Ry =0.25, EtOAc:hexane (1:9).

b.  2(RS),3(SR})-[2-(3-Thiophenyliethoxycarbonyl]-L-valyl-N-[3-(1,1 1-trifluoro-2-hydroxy-4-methylpentyl)}-L-
prolinamide (Formula VIlb, R'= CH(CHs)CH;, R?=CH(CHz), R®=3-thiophenyl-CH2CHz, R*=H, A=0,
n=1)

Using the method of Example 7b, material prepared by the procedure of Example 3d was allowed to
react with the product of Example 59a to provide the title compound, isolated in 58% yield after purfication
by flash chromatography (acetone: hexane (3:7)); TLC, R;=0.23 & 0.27, MeOH:CHCl; (5:95).

Analysis calculated for:

Cz4H34FaN3 O S: C, 52.96; H, 6.57; N, 8.06
Found: C, 53.28; H, 6.48; N, 7.77

c. 3(RS){2-(3-Thiophenyljethoxycarbonyl]-L-valyl-N-[3-(1,1,1 ~trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
{Formula Ib, R' = CH(CH3)CHa, R?=CH(CH3)2, R®=3-thiophenyl-CH.CH,, R* =H, A= OCO, n= 1).

A solution of DMSO (29.7 g, 380 mmol) in CHzCl. (135 ml) was added slowly to a precooled (-43°*)
solution of oxalyl chloride (24.0 g, 190 mmol) in GH2Cl> (350 ml). The resulting solution was stirred 15 min
before a solution of material prepared by the method of Example 53b (9.4 mmol) in CHzClz (125 ml) was
added and the reaction was stirred at -43° for an additional hour. Diisopropylethylamine (48.9 g, 380 mmol)
was added dropwise, and the reaction mixture was allowed to warm to room temperature before it was
washed (1IN ag HCl, 5% aq NaOCI, brine), dried (Na:SQ.), filtered, and concentrated under vacuum.
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Purification of the residue by flash chromatography (acetone:hexane (1:4)) afforded the title product (23%);
HPLC, tg =5.09 & 7.61, Col A, H20:CH3CN (1:1), FR=2.0.

Analysis calculated for:

Ca4Ha2FaN3Os S: C,5317;
Found: C, 52.92;

H, 6.21;
H, 6.26;

N, 8.09
N, 8.09

Example 60

3(RS)-(1,1-Dimethylethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1 ~trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide {(Formula Ib, R =CH{CH3)CHa, RZ=CH2CH,, R®= CH;C(CHa)z, R* =H, A=0CO, n=1)

a.  2(RS),3(SR)-(1,1-Dimethylethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1 ,1-trifluoro-2-hydroxy-4-methylpen-
tyl)}-L-prolinamide (Formula Wilb, R'= CH(CHs)CHa, R2=CH,CH3, R®=CH3;C(CHs)., R*=H, A=0CO,
n=1).

DCC (5.90 g, 28.7 mmol) was added to a stirred solution of HOBT (7.76 g. 57.4 mmol), BOC-a-
aminobutanoic acid (5.60 g, 27.4 mmol), and material prapared by the procedure of Example 2b {7.00 g,
26.1 mmol) in dry THF (130 ml) at 0* under nitrogen. After the resulting reaction mixture had been stirred
at 0* for 1 hr, it was allowed to warm to room temperature and was stirred overnight. The reaction mixture
was filtered; and the filirate was concentrated under vacuum to a residue which was redissolved in EtOAc.
The resulting solution was washed satd NaHCOs brine), dried (Na2S0s), filtered, and concentrated under
vacuum to a residue which was purified by flash chromatography (EtOAc:CH2Cl, (1:3)) to give the title
compound (95%); TLC, R;=0.29, EtQAc:CH:Cl; (3:7).

b.  3{RS)-(1,1-Dimethylethoxycarbonyl}-L-a-aminobutyryl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula ib, R' =CH(CHz)CH;, R?= CHzCHs, R3=CH3C(CHs)2, R* =H, A=0CO, n=1).

Using the method of Example 61¢ the product of Example 60a was oxidized to afford, after purification
by flash chromatography (MeOH:CHCIs (1.5:98.5), the fitle product (47%); HPLC, tx=10.21 & 14.54, Col A,
H20:CH;CN (65:35), FR=2.0.

Analysis calculated for:

Cz0H22F3N30s5: | €, 53.24;
Found: C, 53.65;

H, 7.14;
H, 7.21;

N, 9.31
N, 8.51

Example 61

3(RS)-{1-Oxo-2-(2-thiophenyl)ethyl}- L-a-aminobutyryl-N-[3-(1,1,1-trifl uoro-4-methyl-2-oxopentyl)}-L-
prolinamide (Formula 1b, R = CH(CH3)CHa, R2= CH2CH;, R3= (2-thiophenyl)CH;, R* =H, A=CO, n=1)

a. 2(RS),3(SR)-L-a-aminobutyryl-N-[3-(1 1, 1-trifluoro-2-hydroxy-4-methylpentyl)}-L-prolinamide trifluoroacetic
acid salt (Formula {Vb, R'= CH(CH3)CHa, R2=CHzCHs, R* =H, n=1).

A solution of material prepared by the procedure of Example 80a (4.0 g. 8.84 mmol} and TFA (32 ml,
415 mmol) in CH;Cl; (32 ml) was stirred at room temperature for 22 hr before the solvents were removed
under reduced pressure to afford the crude product (5 g, >100%) as a colorless glass which was used
without further purification or characterization.

b. 2(RS),3(SR)-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-prolinamide (Formula Vilb, R'= CH(CH3)-
CHs, R2=CH,CHa, R3 = (2-thiophenyl)CHz, R* = H, A=CO, n=1).

DCC (0315 g, 1.53 mmol} was added to a stirred solution of HOBT {0.413 g, 3.06 mmol) 2-
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thiopheneacetic acid (0.222 g, 1.53 mmol), NMM (0.154 g, 1.53 mmal), and material prepared according io
Example 61a (0.650 g, 1.39 mmol) in dry THF (20 ml) at 0° under nitrogen. After the resulting reaction
mixture had been stirred at 0° for 1 hr, it was allowed to warm to room temperature and was stirred
overnight. The reaction mixture was filtered; and the filtrate was concentrated under vacuum to a residue
which was dissolved in EtOAc. The resulting solution was washed (brine), dried (NazS04), filtered, and
concentrated under vacuum to a residue which was purified by flash chromatography (acetone:hexane {1:1))
to give of the title compound (33%); TLC, R;=0.40 & 0.44, MeOH:CHCl; {1:9).

Analysis calculated for:

Cz5H30FaN3z O, S: C, 52.82; H, 6.33; N, 8.80
Found: C. 52.43; H, 6.53; N, 8.08
¢ 3(RS)-N-[3-(1,1,1trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide ~ (Formula Ib, R'=CH(CHa)CHj,

R?2=CH,CHa, R = (2-thiophenyl)CHz, R* =H, A=CO, n=1).

To a suspension of Cr03(0.84 g, 8.4 mmol) in dry CHzCl> (50 ml) was added dry pyridine (1.36 ml, 17
mmol), and the mixture stired at room temperature for 30 min. To the resulting burgundy colored
suspension was added 1 g of Celite® followed by the product from Example 61b (0.20 g, 0.42 mmoi) in
CHzClz (5 ml). The mixture was stirred untit TLC indicated all the alcohol was consumed. The mixture was
then filtered through a pad of silica gel with methanol:chloroform (1:9) and the solvents removed from the
filirate under vacuum. The crude product was purified by preparative TLC {MeOH:CHCls (5:95)) to afford the
product (150 mg) as a white solid; HPLC, t; =4.18 & 5.65, Col A, H, O:CH3; CN (60:40), FR=2.0.

Analysis calculated for:

Cz 1 st Fs Na 04. S.O.5H2 O:
Found:

C, 52.06;
C, 52.03;

H, 6.03;
H, 6.19;

N, 8.67
N, 8.38

Example 62

3(RS)-(Phenylmethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1 ~trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula Ib, R' = CH{CH3)CH3, R*=CH>CHs R®=0CH;, R* =H, A=0CO, n=1)

a. 2(RS),3(SR}-(Phenylmethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl)]-L-
prolinamide (Formula Vilb, R'= CH(CH3)CHs, R?=CH2CHs R*=0CHz, R* =H, A=0CO, n=1).

Using the method of Example 20a, material prepared according to the procedure of Exampie 61a was
allowed to react with 1.5 equivalents of benzy! chloroformate in one-fourth the amount of CHCI; used in the
method of Example 20a to produce the title compound, isolated in 51% yield after purification by flash
chromatography (acetone:hexane (1:4)); TLC, R,=0.38 & 0.43, acetone:hexane (40:60).

b. 3(RS)-(Phenylmethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linarnide (Formula Ib, R' = CH(CH3)CHs, R2=CH;CHa, R®= @CHg, R* =H, A=0CO, n=1).

Using the method of Exampie 61c the product of Example 62a was oxidized to afford, after purification
by flash chromatography (acetone: hexane (30:70)), the title product {(64%); HPLC, tz =5.69 & 7.75, Col A,
H2O:CH3CN (55:45), FR=2.0.

Analysis calculated for:

C23Ha0FaN3Os*0.80H2 O:
Found:

C, 55.26;
C. 55.10;

H, 6.37;
H, 6.19;

N, 8.40
N, 8.77
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Example 63

3(RS)-{Phenoxycarbonyl)-L-a-aminobutyry!-N-[3-{1,1 1-trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide
(Formula Ib, R' =CH(CH3)CHa, R?=CH.CH:, R*=0, R* =H, A=0CO, n=1)

a. 2(RS),3(SR)-{Phenoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1 JI-trifluoro-2-hydroxy-4-methylpentyl)]-L-
prolinamide (Formula Vllb, R' = CH(CH3)CHs, R2= CH,CHa, R®=@, R* =H, A=0CO, n=1).

Using the method of Example 20a, but using NMM instead of TEA, material prepared acceording to the
procedure of Example 61a was allowed to react with 1.5 equivalents of phenyl chloroformate to produce the
title compound, isolated in 18% yield after purification by preparative TLC (acetone:hexane (3:7)); TLC,
Ri=0.32 & 0.37, acetone:hexane (3:7).

. 3(RS)-(Phenoxycarbonyl)-L-«-aminobutyryl-N-[3-{1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
(Formula 1b, R' = CH(CH3)CHs, R?=CHz2CHs, R®*=0, R* =H, A=0COQ, n=1).

Using the method of Exampie 61c, the product of Example 63a was oxidized to afford, after purification
by flash chromatography (EtOAc: hexane (1:9)), the title product (60%); HPLC, tr=4.57 & 6.51, Col A,
Hz O:CH3CN (55:45).

Analysis calculated for:

Ca2HogFaN3Os: C, 56.04; H, 5.98; N, 8.90
Found: C, 56.04; H, 6.18; N, 8.85

Example 64

3(RS)-[4-(1-Oxoethylamino)phenylsulfonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl))-L-prolinamide
(Formula Ib, R' = CH(CH3)CHz, R?=CH{CH3)CH3, R®= 4-(CH;CONH)@, R* =H, A=5(0z), n=1)

a. 2(R8),3(SR)-[4-(1-Oxosthylamino}phenylsufonyl]-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methytpentyl)}-L-
prolinamide (Formula Vilb, R'= CH{CHa)CHa, R2=CH(CH;)CH,, R3®=4-(CH;CONH), R*=H, A=5(0z),
n=1).

To a stirred solution of material prepared according to Example 3d (1.00 g, 2.72 mmol) and NMM (0.28
g, 0.30 ml, 2.80 mmol) in CH2Cl2 (50 ml) under N; was added 4-acetamidobenzenesulfonyl chloride {0.64
9. 2.72 mmol). After stirring the reaction mixture overnight at room temperaturs, the solution was washed
(5% aq citric acid, brine), dried {NaxS04), filtered, and concentrated to leave an orange syrup which was
flash chromatagraphed over silica gel (350 g) (MeOH: CHCls (7:93)) to give the title product (810 mg,
52.60%); TLC, R;=0.34 & 0.45, MeOH:CHCI3 (7:93).

b. 3(RS)-[4-(1-Oxoethylamino)phenyisufonyl]-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide (Formula Ib, R = CH(CH3)CH3, R?= CH(CH3)CHa, R®=4-(CH; CONH)®, R* =H, A=S(0z), n=1).

Using the method of Example 31c, the product of Example 64a was oxidized to afford, after purification
by flash chromatography (MeOH:CHCiz (5:95)), the title product (84%): HPLC, t;=3.22 & 4.58, Col A,
CHaCN:H2 0 (40:60), FR=2.0.

Analysis calculated for:

CoaH33FaNs Qs S.Ha O; C, 49.65; H, 6.08: N, 9.65
Found: C, 49.73; H, 5.86; N, 9.53

Example 65
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3(R8)-N2-(1,1-Dimethylethoxycarbanyl)}-N¢ -phenylmethoxycarbonyi-L-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula Ib, R'=CH(CH3)CHa, RZ=@CH, OCONH({CH:2)}, R®=(CH3);C, R* =H,
A=0C0O, n=1)

a, 2(RS),3(SR}-N2-(1,1-Dimethylethoxycarbonyl)-N¢ -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-2-
hydroxy-4-methylpentyl)]-L-prolinamide (Formula Vilb R'=CH{CH3)CHs, R2=0CH; OCONH(CH;)s, R3=-
(CH3):C, R* =H, A=0QCQO, n=1).

Using the method of Example 84b, N2-BOC-N®-CBZ-L-lysine was allowed to react with material
prepared by the method of Example 2b to provide, after purification by flash chromatography (gradient
elution, MeOH:CHCl; (2.5:97.5) to (5:95)), the title product (73%); TLC, R;=0.57, MeOH:CHCIz (5:95).

b. 3(RS)-N-(1,1-Dimethylethoxycarbonyl)-N® -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)}-L-prolinamide (Formula lb, R'=CH{CH3)CHs, R2=0CH,OCONH(CHz), R®*=(CH3)C, R*= H,
A=0C0, n=1).

Using the method of Example 31c, the product of Example 65a was oxidized to afford, after purification
by flash chromatography (gradient elution, MeOH: CHCI; (2.5:97.5) to ({5:95)), the title product (65%); HPLC,
tr=4.15 & 5.14, Col A, H2O:CH3;CN (45:55), FR=2.0.

Analysis calculated for:

CaoHs3F3NeO7.0.5H,0:
Found:

C, 56.51;
C, 56.45;

H, 6.95;
H, 6.58;

N, 8.79
N, 8.42

Example 66

3(RS)-[(2-Amino-5-chiorophenyl)carbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
(Formuta Ib, R' = CH(CH3)CHs, R*=CH(CHs)z, R*=2-NH;-5-CI-&, R* =H, A=CO, n=1)

a. 2(RS),3(SR)-[(2-Amino-5-chlorophenyl)carbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)j-L-
prolinamide (Formula VIIb, R' = CH{CH3)CHa, R?=CH(CHz})z, R?=2-NH»-5-Cl-0, R* =H, A=COQ, n=1),

A solution of material prepared according to Example 3d (1 g, 2.7 mmol) in CH2Cl, (50 ml) was treated
with 5-chloroisotoic anhydride (0.54 g, 2.7 mmol) at room temperature and the mixture was stirred overnight
before it was washed (5% aqueous NaHCOs, brine), dried {Na:SOs), concentrated under vacuum, and
purified by flash chromatography (MeOH:CHCls (3:97)) to give the ftitle product (1.4 g, 78%) as a white
foam; TLC, Ry= 0.30 & 0.25, MeOH:GHCI;3 (5:95).

b. 3(RS)-{(2-Amino-5-chlorophenylicarbonyl)-L-valy!-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-pro-
linamide (Formula Ib, R' =CH(CH3)CHa, R?= CH(CHa)z, R®=2-NH;-5-CI-@, R* =H, A=CO, n=1).

Using the method of Example 31c, the product of Example 66a was oxidized to afford, after purification
by flash chromatography (MeOH:CHCl; (3:97)), the fitle product (76%); HPLC, ta=3.41 & 4.62, Col A,
H2O:CH3CN (50:50), FR=2.0.

Analysis calculated for:

Co3HaoFaNe Qs . H O:
Found:

C, 51.45;
C, 51.65;

H, 6.01;
H, 5.74;

N, 10.43
N, 8.68

Example 67

3(RS)-(4-Methoxyphenylcarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula Ib, R' = CH(CH;)CH3, R2=CH>CHs, R®=4-(CH;0)-0, R* =H, A=CO, n=1)
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a. 2(RS8),3(SR)-(4-Methoxyphenylcarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpantyl)]-
L-profinamide (Formula Vilb, R'= CH(CH3)CH3, R?2=CH;CHz, R?=4-(CH;0)-¢, R* =H, A=CO, n=1),

Using the mathod of Example 20a, material prepared according to the procedure of Example 6ta was
allowed to react with 4-methoxybenzoyichloride to provide the title compound, isolated in 34% yield after
purification by flash chromatography (EtOAc:hexane (60:40)), TLC, Ry=0.71 & 0.73, MeOH:CHCI3 (1:9).

Analysis calculated for:

Cz3H32FaN305.0.3H20: C, 56.04; H, 6.67; N, B.52
Found: C, 56.06; H, 6.60; N, 8.14

b. 3(RS)-(4-Methoxyphenylcarbonyl)-L-a-aminabutyryl-N-[3-(1,1, 1-trifluoro-4-methyl-2-oxopentyl}]-L-pro-
linamide (Formula Ib, R' = CH(CH3)CH3z, R2 = CH3CH,, R*=4-(CH30)9, R* =H, A=CO, n=1).

Using the method of Example 61¢, except the alcohol was dissolved in five times the solvent, the
product of Example 67a was oxidized to afford, after purification by preparative TLC (MeOH: CHCI; (1:9)),
the title product (40%); HPLC, tr =8.89 & 11.75, Col A, H,0:CH;CN (70:30), FR=2.0.

Analysis calculated for:

C2aHaoFaNa0s.H20: C, 54.86; H, 6.41; N, 8.35
Found: C, 54.89; H, 6.38; N, 7.48

Example 68

3(RS)-{2-(Tricylo[3.3.1.1%}-dec-1 -yl)ethoxycarbonyl}-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula Ib, R'= CH{CH3)CHs, R?=CH3CH.-, R®=(1-adamantyl)-CH2CHz, R* =
H, A=0CQ, n=1)

a. 2(RS),3(SR)-[2-(Tricylco[3.3.1.137]-dec-1-yl)ethoxycarbonyl}-L-a-aminobutyryl-N-(3-(1,1,1-triftuoro-2-
hydroxy-4-methylpentyt)]-L-prolinamide (Formula Vlib, R' = CH(CHa)CHs, R2=CHsCHz, R3=(1-adamantyi)-
CHzCHz, R = H, A=OCO, n= 1).

Using the method of Example 34b, material prepared according to the procedure of Example 61a was
allowed to react with material prepared according to Example 7a to provide the title compound, isolated in
42% yield after purification by flash chromatography (EtOAc:hexane (20:80), then (50:50)); TLC, R;=0.33 &
0.44, MeOH:CHCI; (5.95).

b. 3{RS)-[2-(Tricyclo[3.3.1.1%}-dec-1 -yl)ethoxycarbonyl}-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-0x-
opentyl)}-L-prolinamide (Formula Ib, R'=CH(CH3)CHa, R2=CH;CH,, R3=(1-adamantyl}-CH2CH,, R*=H
A=0CO0, n=1).

Using the method of Example 61c, the product of Example 88a was oxidized to afford, after purification
by flash chromatography (Et:O:hexane (50:50), then (90:10)), the title product (66%); HPLC, tr=4.64 &
5.63, Col A, H20:CH3CN (25:75), FR=2.0.

Analysis calculated for:

Co8He2F3NaOs . 15120 C, 60.01; H, 7.60
Found: C, 59.76; H, 7.65

Example 69
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3(RS)-N2-(1,1-Dimethylethoxycarbonyl)-Né -phenylsulfonyl-t-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-
L-prolinamide (Formula Ib, RT=CH{CH;)CHa, RZ= @S5(0z)NH(CHz), R2=(CH;)5C, R* =H, A=0CO, n=1)

a. 2(RS),3(SR)-N2-(1,1-Dimethylethoxycarbonyl)-L-lysyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl}}-L-
prolinamide(Formuta Vilb, R'= CH(CHa)CHa, R2=H,N(CHz)+ R®=(CH3)sC, R* =H, A=0CO, n=1).

To a solution of material prepared according to Example 65a (3.0 g, 4.8 mmol) in absolute EtOH (60 ml)
was added 10% Pd on carbon (0.6 g}. The resulting suspension was stirred ovemight under an atmosphere
{ Pascals) of Hz. Additional 10% Pd on carbon (0.3 g) was added, and stirring was continued for
several hours. The reaction was filtered through Celite® and concentrated under vacuum to give the product
{2.48 g), which was used directly.

b. 2(RS),3(SR)-N2-(1 .1-Dimethylethoxycarbonyl)-N® -phenylsulfonyl-L-lysyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)]-L-protinamide (Formula Vilb, R' = CH, (CH3)CHs, R2=0S(02)NH(CHz2)s, R%= {CH3)%C, R* = H,
A=0C0, n=1).

Using the method of Example 72b, except NMM was used instead of TEA, the product of Example 69a
was treated with benzene sulfony! chloride to produce the title product, purified by flash chromatography
{CHCl3:MeOH (95:5)), in 69% yield; TLC, Ry=0.29, MeOH:CHCl3 (95:5).

¢. 3(RS)-N2-(1,1-Dimethylethoxycarbonyi)-N¢ -phenylsulfonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-proiinamide (Formuta Ib, R'= CH(CHz)CH;, R2=0S(0.)NH(CH,)s, R®=(CHz)sC, R* =H, A=0CO,
n=1).

Using the method of Example 31c, the product of Example 69b was oxidized to afford, after purification
by flash chromatography (gradient elution, MeOH:CHCl; (0:100) to (2.5:97.5)), the title product (57%});
HPLC, ts =7.48 & 8.11, Col A, CH3CN:Hz0 (1:1), FR=1.0.

Analysis calculated for:

CogHigFaNe 07 S H, 0 C, 51.52; H, 6.64; N, 8.568
Found: C, 51.47; H, 6.46; N, 7.80

Example 70

3 RS)-(4-Ethoxycarbonylphenyl)aminocarbonyl-L-a-aminobutanoyI-N-[a-U 1, 1-trifluoro-4-methyi-2-
oxopentyl)}-L-prolinamide (Formula Ib, R"=CH(CH;)CHs, R2=CH3;CHz, R°=4-[CHaCH,0C{O)), R* =H,
A=NHCO, n=1)

a. 2(RS),3(SR)—(4-EthoxycarbonyIphenyl)aminocarbony!-L-a-aminobutyroyl-N-{3-(1 .1, 1-trifluoro-2-hydroxy-4-
methylpentyl)l-L-prolinamide (Formula Vilb, R'= CH(CH3)CHa2, R2=CHsCHz, R®=4-[CHiCH; OoC({O) e,
R* =H, A=NHCO, n=1).

Using the method of Exampie 15a, material prepared according to the procedure of Example 61a was
allowed to react with ethyl 4-iso-cyanatobenzoate to provide the title compound, isolated in 46% yield; TLC,
R;=0.53, MeOH:CHCl;3 (5:95).

b. 3(RS)-{4-Ethoxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1 ~{rifluoro-4-methyl-2-oxopen-
ty}-L-profinamide (Formula b, R'= CH(CH3)CHi, R2=CH3CH,, R®=4-[CH;CH: OC(0)jo, R*=H,
A=NHCO, n=1).

Using the method of Example 61c, the product of Example 70a was oxidized to afford, after purification
by fiash chromatography (CHCl3:MeOH (97:3)), the title product (68%); HPLC, 13 =6.35 & 8.70, Col A, H20:
CH3CN (60:40), FR=2.0.
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Analysis calculated for:

CasH33FalNg O¢ .0.5H: O C, 54.44; H, 6.21; N, 10.15
Found: C, 54.76; H, 6.13; N, 10.27

Example 71

3(RS}-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)-
}-L-prolinamide (Formula Ib, R' = CH(CHa}CHa, R®=CH3CH,, R® =4[HOC(0)}d, R* =H, A=NHCO, n=1)

Using the method of Example 14, material prepared according to the procedure of Example 70b was
converted into the title product and isolated by flash chromatography on Baker pH 5.0 silica gel
(CHCIl3:MeOH (97:3)) in 81% yield; HPLC, tr = 3.68 & 4.69, Col A, H20:CH;CN (3:1), FR=2.0.

Analysis calculated for:

CzaHzg Fa N40§.H20: C. 51 .88; H. 586, N, 10.52
Found: C, 51.98; H, 5.69; N, 10.19

Example 72

3(RS)-N¢-Phenylmethoxycarbonyl-N2-phenylsutionyl-L-lysyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide (Formuia Ib, R" = CH(CH;3)CHs, RZ= (CH:)}« NHCOOCH-@, R*=@, R* =H, A=8(0;), n=1)

a. 2(RS),3(SR)-N¢-Phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1, 1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
trifluoroacetic acid salt (Formula IVb, R' = CH(CH3)CH;, R2=@CH; OCONH(CHz)i-, R* =H, n=1).

To a solution of product prepared according to the procedure of Example 85a (2.75 g, 4.4 mmol} in
CH:Cl2 (7 ml) was added TFA (10.4 g, 80 mmol), and the solution was stirred at room temperature for 1 hr.
Tolusne (10 ml) was added, and the reaction mixture was concentrated under vacuum to afford the title
product (3.4 g) which was used without further purification.

b. 2(R8),3(SR)-N° -Phenyimethoxycarbonyl-N2-phenylsulfonyl-L-lysyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)}-L-prolinamide (Formula Vilb, R'= CH{CH3)CH3, R?=(CH:}% NHC(O)YOCH:, R®=¢3, R* =H,
A= §(02), n=1).

To a solution of the product of Example 72a (0.83 g, 1.3 mmol) in CH2Cl (6.5 ml) were added TEA
(0.39 g, 3.9 mmol} and benzenesulfonyl chloride (0.25 g, 1.4 mmotl), and the reaction mixture was stirred
overnight at room temperature. After the reaction mixture was concentrated under vacuum, the residue was
dissolved in EtOAc. The EtOAc solution was fillered and concentrated under vacuum to a residue which
was purified by flash chromatography (gradient elution, MeOH:CHCl {2.5:97.5) to (5:95)) to give the title
product (81%); TLC, R;=0.52, MeOH:CHCIs (5:95).

¢. 3(RS)-N°-Phenylmethoxycarbonyl-N2-phenylsutionyl-L-lysyl-N-[3-(1,1,1,-trifluoro-4-methyl-2-oxopentyl)}-L-
profinamide (Formula b, R' = CH{CHa)CHa, R?=(CHz2)NHC(O)OCH,&, R =@, R* =H, A=S(0z), n=1).

Using the method of Example 31c, the product of Example 72b was oxidized to afford, after purification
by flash chromatography (gradient elution, CHCl3 to CHCla:MeOH (97.5:2.5)), the title product (63%); HPLC,
tr=5.0 & 6.3, Col A, CH;CN:H: O (3:2), FR=1.0.

Anaiysis calculated for:

Ca1HaaFaNs 07 S.H: O C, 54.22: H, 6.02; N, 8.16
Found: C, 54.17; H, 5.80; N, 7.86
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Example 73

3(HS)—[2-(2-Methoxyethoxy)ethoxycarbonyI]-L-a-aminobutyryI-N-{3-(1 ,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula Ib, R'=CH(CH;)CHas, RZ=CH;CHz:-, R®=CH;O(CH:).C(CHz)2, R*=H, A=0CO0,
n=1)

a. 2(R8),3(SR)-[2-(2-Methoxyethoxy)ethoxycarbonyl}-L-a-aminobutyryl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-
methylpentyl)]-L-prolinamide (Formula Vilb, R'= CH{(CH3)CHs;, R2=CH;CH,-, R®=CH, O(CHz)20(CHz)s,
R*=H A=0CO, n=1).

Using the method of Example 34b, material prepared according to the procedure of Example 61a was
allowed to react with material prepared according to the procedure of Example 19a to provide the title
compound, isolated in 75% vyield after purification by flash chromatography (gradient, acetone:hexane (1:9)
to (7:3)), TLC, Ry=0.30 & 0.35, acetone:hexane (40:60).

Analysis calculated for:

C17H20FzN2 Qg .0.5H2 0
Found:

C, 48.22;
C, 48.13;

H, 7.14;
H, 6.80;

N, 6.61
N, 6.07

b. 3(RS)-[2-(2-Methoxyethoxy)ethoxycarbonyl]-L.-a-aminobutyryl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-
L-prolinamide (Formula Ib, R'=CH(CHa)CHa, RZ=CHaCHz, R3=CHzO(CH2)0(CH2)2, R*=H, A=0CO,
n=1)

Using the method of Exampie 81c the product of Example 73a was oxidized to afford, after purification
by flash chromatography (gradient elution, EtOAc:hexans {1:1) to EtOAc to acetone:EtOAc (1:9)), the title
product (40%); HPLC, t; =5.70 & 8.95, Col A, H20:CH3:CN ({75:25), FR=2.0.

Analysis calculated for:

C21H34FaN3 O7: C, 48.77;
Found: C, 48.13;

H, 7.14;
H, 6.90;

N, 6.61
N, 6.09

Example 74

3(R8)-[Z-(4-Aminocarbonylamino-1 A-dioxo-2-butenyl)}-L-valyl-N-[3-(1,1,1-trifluora-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula b, R'=CH(CH3)CHa, RZ= (CH;).CH-, RS =Z-H,NC(O)NAC{O)CH=CH-, R* =H,
A=CO,n=1)

a. 2(RS),3(SR)-[Z-(4-Aminocarbonylamino-1,4-dioxo-2-butenyl)]-L-valyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-
methylpentyh}-L-prolinamide (Formula VIIb, R'= CH(CH3)CHa, R2=(CH;),CH-, R®=2Z-H; NC({O)NHC(0)-
CH=CH-,R*=H, A=CO,n=1).

Using the method of Example 21b, material prepared by the procedure of Example 3d was aflowed to
react with Z-4-aminocarbonylamino-4-oxo-2-butenoic acid to provide the title compound, isolated in 26%
yield after purification by flash chromatography (MeOH:CHCl; (5:95)); TLC, R;=0.17 & 0.25, MeOH:CHC} -
(5:95).

b. 3(RS)-[Z-(4-Aminocarbonylamino-1 4-dioxo-2-butenyl)]-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl}]-
L-prolinamide (Formula Ib, R'=CHs(CH3)CHs, R2=(CH;)CH-, R3=Z-H,NC(O)NHCG(O)GH=CH-, R*=H,
A=C0O, n=1).

Using the method of Example 31c, the product of Example 74a was oxidized to afford, after purification
by flash chromatography (MeOH:CHCla (4:96)), the fitle product (29%), HPLC, tg=1.78 & 2.45, Col A,
H2 O:CH3CN (65:35), FR=2.0.
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Analysis calcuiated for:

C21HaoF3Ns O .1.5H20: C, 47.37; H, 6.25; N, 13.15
Found: C, 47.29; H, 5.77; N, 13.02

Example 75

3(RS)-Phenylaminocarbonyi-L-valyl-N-[3-{1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide  (Formula b,

R'=CH(CH3)CHz, R2={CH3).CH-, R*=@, R* =H, A=NHCO, n=1)

a.  2(RS),3(SR)-Phenylaminocarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-profinamide
{Formuia Vlib, R' = CH{CH3)CHz, R?= (CH3):CH-, R®=@, R* =H, A=NHCO, n=1).

Using the method of Example 15a, material prepared by the procedure of Example 3d was allowed to
react with phenylisocyanate to provide the title compound, isolated in 62% yield after purification by flash
chromatography (MeOH:CHCIs (2:98)); TLC, R,=0.24 & 0.32, MeOH:CHCl, (2:98).

b. 3{RS)-Phenylaminocarbonyl|-L-valyl-N-[3-(1,1,1-triflucro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula Ib,
R'=CH(CH3)CHa, RZ={CH3):CH-, R®=@, R* =H, A=NHCO, n=1).

Using the method of Example 31c, the product of Example 75a was oxidized to afford, after purification
by flash chromatography (MeOH:CHCIlz (2:98)), the title product (75%);, HPLC, tg=5.70 & 8.77, Col A,
Hz O:CH3;CN (60:40), FR=2.0.

Analysis calculated for:

Cz2aH31FaNy 04.0.75H:0: C, 55.47; H, 6.58; N, 11.25
Found: C, 55.48; H, 6.50; N, 10.72

Example 76

3(RS8)-(4-Ethoxycarbony|phenyl)aminocarbonyl-L-phenylalany!-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L.-
pralinamide (Formula ib, R"= CH{CH3)CHa, R2=0CH:-, R®= 4-[CH;CH:0C(0)}d, R* =H, A=NHCO, n=1)

a. 2(RS),3(5R)-1-Phenylmethoxycarbonyi-N-[3-(1,1, 1-trifluoro-2-hydroxy-4-methylpentyl)]-L-prolinamide
{(Formula Vila, R' = CH{CH3)CHg, R?=@CH,-, A=0CO, n=1).

Using the method of Example 2a, material prepared according to the method of Example 4 was allowed
to react with CBZ-L-proline to provide the title compound (100%); TLC, R;=0.37 & 0.45, MeOH: CH:Cl> -
(5:95).

b. 2{RS),3(SR)-N-{3-{1,1,1-trifluoro-2-hydroxy-4-methylpentyl}]-L-prolinamide (Formula IVa, R'= CH(CHzs)-
CHs, n=1).

Using the method of Example 2b, the product of Example 76a was converted into the title product
(100%); TLC, Ry=0.73 & 0.81, MeOH:CH:2Clz satd with NH, OH (15:85).

¢. 2(RS8),3(SR)-Phenylmethoxycarbonyl-L-phenylalanyl-N-{3-(1,1,1-triffluoro-2-hydroxy-4-methyipentyl)]-L-pro-
linamide (Formula Vlib, R'=CH(CH3)CHz, R2= CH:@, R?=@CH,-, R* =H, A=0CO, n=1).

After DCC (2.27 g, 11.0 mmol) was added to a stirred solution of CBZ-L-phenylalanine (2.29 g, 10.0
mmol), HOBT {2.70 g, 17.6 mmol} and material prepared according to Example 76b (2.68 g, 10.0 mmol) in
dry THF (45 ml} chilled to -17°C, the mixture was left at room temperature overnight, filtered, and
concentrated to remove the THF before it was taken up in EizO and EtOAc. The resulting solution was
washed (satd NaHCO3 (2x), 1N HC!, brine), dried (MgS0.), filtered, concentrated, and taken up in minimal
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CH:Clz. After N.N'-dicyclohexylurea was filtered, the solution was concentrated under vacuum, and dried
under vacuum to provide the title compound in quantitative yield as a white foam; TLC, Ry= 0.37 & 0.45,
MeOH:CH:Cl; (5:95).

d. 2(RS),3(SR)-L-Phenylalanyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)}-L-prolinamide (Formula Vb,
R'=CH(CH3)CHs, R2=CH.@, R* =H, n=1).

A mixture of the product of Example 76¢ (501.3 mg, 0.898 mmol) and 50%-water wet 10% Pd/C (50
mg) in absolute EtOH (17 ml) was stired under hydrogen (1 atmosphere, 101,325 Pascals) overnight,
filtered, concentrated and dried under vacuum to provide the title compound in quantitative yield; TLC,
Ry =0.14, MeOH: CH2Cl> {5:95); R;=0.43 & 0.48 MeOH: NH,OH satd CH,Cl, (5:95).

e. 2(RS),3(SR)-(4-Ethoxycarbonylphenyl}aminocarbonyl-L-phenylalanyl-N-[3-(1,1,1 -trifluoro-2-hydroxy-4-
methylpentyl)]-L-prolinamide (Formula VIIb, R'= CH(CH3;)}CHas, R2=@CH.-, R®=4-[CH3;CH> OC(0)}3-,
R*=H, A=NHCO, n=1).

Using the method of Example 15a material prepared by the procedure of Example 764 was allowed to
react with ethyl 4-isocyanatobenzoate to provide the title compound, isolated in 95% yield; TLC; Ry=0.21 &
0.26, MeOH:CH>C1> (5:95).

f.  3(RS)-(4-Ethoxycarbonylphenyl)aminocarbonyl-L-phenylalanyl-N-[3-(1,1,1 ~trifluoro-4-methyi-2-oxopentyl)}-
L-prolinamide {Formula Ib, R'=CH(CH3)CH;, R?=@CH,-, R?®=4-[CH;CH,0C(0)}}&-, R*=H, A=NHCO,
n=1).

Using the method of Example 61c, the product of Example 76e was oxidized to afford, after purification
by flash chromatography (gradient elution, EtzO: pentane (11:1) to Et20), the title product (94%); HPLC,
tr=10.26 & 13.52, Col A, CH;CN:H-0 (45:55), FR=2.0.

Analysis calculated for:

CaoHss FaNg 0s.1.24H, O: C, 57.47; H, 6.03; N, 8.94
Found: C. 57.43; H, 6.02; N, 8.97

Example 77

3(RS)-[[4-[(1 -Naphthytsulfonyl)aminocarbonyl]phenyllaminocarbonyi]-L-valyl-N-{3-(1,1,1 ~trifiuoro-4-methyl-2-
oxopentyh]-L-prolinamide (Formula Ib, R"=CH{CHs) CHa, RZ=(CH,).CH-, R® = 4-[1-naphthyl-5{0z)NHC(O}-
@, R*=H, A=NHCO, n=1)

a. 1-Naphthalene sulfonamide.

Ammonia was passed (for 5 min) into a stirred solution of 1-naphthaienesulfony! chloride (5.0 g, 22
mmol) and anhydrous EtzO (400 ml) at -78°. The resulting mixture was stirred at -78°* for 1 hr, allowed to
warm to room temperature, and stirred overnight. The EtoQ was removed under vacuum to leave a white
powder which was washed with water and dried under vacuum to give 3.2 g (70%) of the title compound as
a white powder, m.p. 152-153*C.

b. 3(RS)-[[4-[(1 -Naphthylsulfonyl)aminocarbonyllphenyllaminocarbonyl}-L-valyl-N-[3-(1,1 ,1-trifluoro-4-methyl-
2-oxopentyl)]-L-prolinamide (Formula Ib, R'=CH(CH3)CH;, R2=(CH3)CH-, R3 = 4-[1-naphthyl-S{0. NHC-
(O)}@, R* =H, A=NHCO, n=1).

1-Naphthalene sulfonamide, prepared according to Example 77a (0.64 g, 3.09 mmol), was added to a
stirred solution of material prepared according to Example 16 (1.5 ¢, 2.84 mmol). DMAP (0.38 g, 3.1 mmol),
WSCDI (0.59 g, 3.08 mmol} and dry CH2Clz {40 ml) under nitrogen at room temperature. The resulting
reaction mixture was stirred at room temperature overnight before it was washed (1N HCI), dried (MgS0Qs),
and fittered. The filirate was concentrated under vacuum to a gummy residue which was purified by flash
chromatography, (CHzClz then CH2Cl,:MeOH:AcOH (98:1.9: 0.1) to give 0.76 g {36%) of the title compound
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as a white powder; HPLC, tg =10.08 & 16.38, Col A, CH3;CN:H>0O (30:70), FR=2.5.

Analysis calculated for:

Ca4HagFaNs 0; S.0H O: C, 54.25; H, 5.49; N, 9.30
Found: C, 54.56; H, 5.68; N, 8.85

Example 78

3(RS)-N2-(4-Hydroxycarbonylphenyl)aminocarbonyl-N8 -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl})-L-prolinamide (Formula b, R'= CH{CH3)CHs, R?=(CH:)sNHC(O)OCH&, R3=4-
[ROC(O)1@, R*= H, A=NHCO, n=1)

a.  2(RS),3(SR)-N2-(4-Ethoxycarbonylphenyl}aminocarbony}-N8 -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-
trifluoro-2-hydroxy-4-methylpentyl}]-L-prolinamide (Formula Vilb, R'=CH(CH3)CHs, RZ2= (CH.)«NHC(O)-
QCH.@, R3 =4-[EtOC(0)J&, R* =H, A=NHCO, n=1).

Using the method of Example 15a, material prepared by the procedure of Example 72a was allowed to
react with ethyl 4-isocyanatobenzoate to provide the title compound, isolated in 95% yield after purification
by flash chromatography (gradient elution, CHCly to MeOH:CHCl; (2:98), then (5:95)); TLC, R;=0.41
MeOH:CHCI: (2.5:97.5).

b. 3(RS)-N2-(4-Ethoxycarbonylphenyl)aminocarbonyl-N® -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)}-L-prolinamide (Formula Ib, R'=CH(CH3)CHs, R2=(CHz)}NHC(O)OCH.d, R3*= 4-
[EtOC(0)¥3, R* =H, A=NHCO, n=1).

Using the method of Example 31c, the product of Example 78a was oxidized to afford, after purification
by flash chromatography (gradient elution, CHCl; to MeOH:CHCls (2.5:97.5) to (5:95)), the title product
(77%); TLC, Ri=0.48, MeOH:CHCl; (2.5:97.5).

c. 3(RS)-N2-(4-Hydroxycarbonylphenylhaminocarbonyl-N® -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)l-L-prolinamide (Formula b, R!'=CH(CH3)CHs, R2=(CHz)s NHC(O)OCH: @,
Ré¥= 4-[HOC(0)¥@. R* =H, A=NHCO, n=1).

Using the method of Example 14, material prepared according to the procedure of Example 78b was
converted into the title product and isolated in 85% vyield; HPLC, tg=4.71 & 6.76, Col A, CHsCN:H:0
(40:60), FR=2.5.

Analysis calculated for:

CaaHigFaNsOg.1.5H, O: C, 55.15; H, 6.03; N, 9.74
Found: C, 54.90; H, 5.92; N, 9.29

Example 79

3(RS)-(4-Hydroxycarbonyiphenylycarbonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}]-L-prolinamide
(Formula Ib, R' = CH{CH3)CHa, R2=(CH3)2 CH-, R®=4-[HOC(O)¥J, R* =H, A=CO, n=1)

Using the method of Example 14, material prepared according to the procedure of Example 84c was
converted into the title product and isolated in 72% yield; HPLC, tg =3.48 & 5.31, Col A, H20:CH3CN (3:1),
FR=2.0.
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Analysis calculated for:

CoaH3gFaN30g.1.0H: O
Found:

C, 54.23;
C, 54.46;

H, 6.07;
H, 6.05;

N, 7.9
N, 7.69

Example 80

J(RS)-Phenylsulphonyi-L-a-amincbutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide (Formula
ib, R' = CH{CH3)CH;, R?=CH3CH;-, R¥ =@, R* =H, A= S§(0y), n=1)

a. 2(RS),3(SR)-Phenylsulfonyl-L-a-aminobutyry!-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-
profinamide (Formula Viib, R' = CH(CH3)CH3, R2=CH3CHz-, R®=@, R* =H, A=58(0z), n=1).

NMM (0.24 g, 2.4 mmol) and benzenesulfonyl chloride (0.21 g, 1.2 mmol) were added to a solution of
material prepared according to Example 61a (0.5 g, 1.1 mmol) in CHxCl: (5 ml), and the reaction was
stirred overnight at room temperature. The reaction was concentrated under vacuum,; the residue was taken
up in EtOAc and filtered; and the filtrate concentrated under vacuum to give the crude product. The product
was partially purified by flash chromatography (gradient, MeOH:CHCIs {2.5:97.5) to (5:95)) and finally
purified by flash chromatography {(gradient, Et;O:hexane (80: 20) to Et;O:hexane (90:10) to Etz0O) to give
the title product (0.118 g); TLC, R{=0.33, Et0.

b. 3(RS)-Phenylsuifonyt-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methy!-2-oxopentyl)]-L-prolinamide (Formula
Ib, R'= CH(CH3)CHa, R2=CHz;CH,-, R?3=@, R*=H, A= S(0z), n=1)\

Using the method of Example 31c, the product of Example 80a was oxidized to afford, after purification
by flash chromatography {(gradient, MeOH:CHCI: (0:100) to (2:98) to (5:95)), the title product (42%); HPLC,
tr=4.97 & 6.17, Col A, HzO:CH;CN (1:1), FR=1.0.

Analysis calculated for:

C21H23F3N30: S.H O:
Found:

C. 49.50,
C. 49.70;

H, 5.93;
H, 6.24,

N, 8.25
N, 7.67

Exampie 81

3(RS)-[1-(Ethoxycarbonyl)cyclopent-1-yljcarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-l-prolinamide (Formula Ib, R* = CH(CH3)CH3, R2= CH3CHg-, R3 =1-[CH; CH> OC{O)]cyclopent-1-
yl-, R*=H, A=CO, n=1)

a. 1-(Ethoxycarbonyljcyclopentanecarboxylic acid.

To a solution of diethyl 1,1-cyclopentane dicarboxylate (2.5 g, 11.68 mol) in EtOH (10 ml) was added
dropwise a solution of KOH {654 mg, 11.68 mmol) in EtOH (10 mi) over  hour. The resulting mixture was
stirred at room temperature for 96 hr, concentrated under vacuum, and partitioned between H.0O and EtOAc.
The aqueous layer was acidified with concentraced HCI and extracted with EtOAc. The EtQAc extracts were
washed (brine), dried (Na.SO.), filtered, and concentrated under vacuum to give the product (1.73 g} as a
clear oil.

b. 2(RS),3(SR)-[1-Ethoxycarbonyl)cyclopent-1-yl)]carbonyl-L-a-aminobutyryi-N-[3-(1,1,1-trifluoro-2-hydroxy-
4-methylpentyl)]-L-prolinamide (Formula Vilb, R'=CH(CH;)CHs, R2=CH3iCHz-, R3=1-[CHaCH20C(0)}-
cyclopent-1-yl, R* =H, A=COQ, n=1).

Using the method of Example 50a with the following ratios of reagents to one equivalent of the product

prepared according to Example 81a: HOBT (3.3 equivalents), DCC (1.65 equivalents), TEA (1.5 equivalents)
and material prepared according to the procedure of Example 61a (1.0 eguivalent), and omitting the citric
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acid wash, the fitle product was prepared, isolated by suction chromatography (gradient elution,
Et:O:hexane (1:1) to Et2Q) in 46% yield; TLC, R, =0.47, MeOH:CHCls (5:95).

Analysis calculated for:

CoaHzgFaNz Og: C, 55.27; H, 7.34; N, 8.06
Found: C, 54.74; H, 5.93; N, 7.88

c. J(RS}-{1-(Ethoxycarbonyl)cyctopent-1 -yDcarbony|-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl}}-L-prolinamide (Formula Ib, R'=CH(CH3) CHa, R2=CH3CH,, R3=1 -[CHa CH2 OC(O)]-cycliopent-1-yi,
R*=H, A=CO, n=1).

Using the method of Example 33c, the product of Example 81b was oxidized to afford, after purification
by flash chromatography (acetone:hexane (1:4)), the title product (37%); HPLC, 13=6.68 & 8.31, Col A,
Hz0:CH3CN (70:30), FR=2.0.

Analysis calculated for:

Ca4Has FaN3Og.1.1HO: C, 53.44, H, 7.13; N, 7.80
Found: C, 53.48; H, 6.97; N, 7.60

Example 82

JRS)-(Tricyclo[3.-3.1.137)dec-1-yl)sulfonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyi-2-oxopentyl)}-L-
prolinamide (Formula Ib, R = CH({CH;)CHs, R?= CH3CH;-, R® = 1-adamantyl, R* =H, A=S(0z), n=1)

a. 1-Adamantane sulfinyl chloride.

Aluminum trichloride (40 g, 3 mol) was added slowly to thionyl chloride (200 ml, 2.7 mol), and the
mixture was cooled to -20*. Adamantane was added in portions over 2% hrs, and the resulting mixture was
stired 1 hr and allowed to warm to room temperature. After the thionyl chloride was removed under
vacuum, the residue was diluted with CCl; and the aluminum trichloride was decomposed with ice and
water. The layers were separated; and the organic layer was washed (brine), dried (Na2SO4), filtered, and
concentrated under vacuum. The residue was distilled under vacuum (1 torr, 133.3 Pascals) with a vigreaux
column to give the product (28.8 g; bp 118-128°) as a waxy solid; TLC, Ri=0.6-0.4, EtOAc:hexanes
(15:85),

b. 2(RS).3(SR)-(Tricyclo[3.3.1.1%7 Jdec-1-yl)sulfonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)}-L-prolinamide (Formula Vilb, R'=CH(CH3)CHs, R?=CHzCH;-, R®=1-adamantyl, R*=H,
A=S(0), n=1.

Using the method of Example 20a, materia! prepared according to the procedure of Example 81a was
allowsd to react with material prepared according to Example 82a to provide the title compound, isolated in
61% yield after purification by suction flash chromatography {gradient, Et.O:FtOAc (1:1) to EtOAc); TLC,
Ry=0.53, MeOH:CHCl; (5:95).

Analysis calculated for:

Cz5HioFaN3 03 8.0.45H.0: C, 55.22; H, 7.58
Found: C, 55.05; H, 7.57

c. 2(RS),3(SR)~(Tricyclo[3.3.1.137dec-1 -yhsulfonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)}-L-prolinamide (Formula VIib, R'=CH(CH3)CH3;, R2=CHsCH;-, R3= 1-adamantyl, R*=H,
A=5(0:), n=1).
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To a solution of the product of Example 82b (277 mg, 0.515 mmol) in acetone (25 ml) at reflux was
added a satd acetone solution of KMnO, (60 ml) dropwise over t hr. This was stirred 15 min at reflux,
cooled, filttered through Celite®, and concentrated under vacuum. The crude product was purified by flash
chromatography (EtOAc:EtQ (4:6)) to give the title product (180 mg) as a solid; TLC, Ry=0.67 & 0.70,
MeOH:CHClIs (1:9).

Analysis calculated for:

C2sHyoFaN3 Os S: C, 54.43;
Found: C, 54.49;

N, 7.31;
N, 7.33;

N, 7.62
N, 7,39

d. 3(RS)-(Tricyclo[3.3.1.1%7]dec-1-yi)sulfonyi-L-a-amincbutyryl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula Ib, R' = CH(CH3)CHa, R?2= CHaCHz-, R? =1-adamantyl, R* =H, A= $(0z), n=1).

Using the method of Example 33c¢, the product of Example 82¢ was oxidized to afford, after purification
by flash chromatography (acetone:hexanes (15: 85)), the title product {40%); HPLC, t,=6.27 & 8.28, Col A,
Hz20:CH3CN (1:1), FA=2.0.

Analysis calculated for:

CasHagFaN30sS.0.5H20:
Found:

C, 53.75;
C, 53.91;

H, 7.04,
H, 7.11;

N, 7.32
N, 6.97

Example 83

3(RS)-{1-{Hydroxycarbonyl)cyclopent-1-yllcarbonyl-L.-c-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl}J-L-prolinamide (Formula Ib, RT=CH({CH3)CH;, RZ=CH;CH.-, R®=1-[HOC(O)]cyclopent-1-yl,
R*=H, A=CO, n=1)

Using the method of Example 14, material prepared according to the procedure of Example 81c was
converted into the title product and isolated in 79% yield; HPLC, tg =3.74 & 4.92, Col A, Hz0:CH3sCN (3:1),
FA=20.

Analysis calculated for:

CaaHaaFaNz O 0.35H0:
Found:

C, 53.08;
C, 53.04;

H, 6.62;
H, 6.58;

Example 84

3(RS)-{4-Methoxycarbonylphenyl}carbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-oxopentyl)]-L-prolinamide
{Formula b, R = CH(CH3)CH3s, R*=(CH3):CH-, R®= 4-[CH;OC(O)}J@ R* =H, A=CO,n=1)

a. 4-Methoxycarbonylbenzenecarboxylic acid.

Concentrated sulfuric acid (277.5 mil, 5.2 mol) was added dropwise over ¥ hr to a stirred solution of
chromium (V1) oxide (299.25 g, 2.99 mol) and water (925 ml} at 0*. The resulting solution was added
dropwise over 1 hr to a stirred solution of methyl-4-(hydroxymethyl)benzoate (92.5 g, 0.564 mol) and
acetons (4.6 I) at 0°. The reaction mixture was allowed to warm to room temperature and stirred overnight.
The supernatant was decanted before the black tar-like residue was extracted with acetone. The decanted
supernatant and acetone extracts were combined and concentrated under vacuum to leave a dark brown
residue which was ftriturated with cold water (4 liter). The precipitate which formed was collected, washed
three times with water (1 liter), and dried to give 94.8 g (94%) of the title compound as white crystals, m.p.
218-221°C.
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b. 2(RS),3(SR)-(4-Msethoxycarbonylphenyl)carbonyl-L-valyl-N-[3-(1,1,1-triflucro-2-hydroxy-4-methylpentyl)]-L-
prolinamide (Formula Vilb, R' = CH{CHa)CHa, R*=(CH3)2 CH-, R® =4-[CH; OC(O)}&, R* =H, A=CO, n=1),

WSCDI (10.27 g, 53.6 mmol) was added to a stirred solution of a compound prepared according to
Example 3d (17.54 g, 47.8 mmol), the product of Example 84a (8.6 g, 47.8 mmol), HOBT (12.86 g, 95.3
mmol} and dry THF (400 ml) at 0 under nitrogen. The resulting reaction mixture was stirred at 0* for 1 hr;
then it was allowed to come to room temperature and to stir overnight. The THF was removed under
vacuum to leave an oily residue which was dissolved in EtOAc. The EtOAc solution was washed (1N HCI,
satd aq, NaHCO;, and brine), dried {(MgSO.), filtered, and concentrated under vacuum to give 24.45 g of
the crude product as a dry white foam. Purification by flash chromatography (CHCls:MeOH (97:3)) produced
the title compound (79%); HPLC, ta = 4.62 & 5.80, Col A, H2O:CH,CN (55:45); FR=3.0.

C. 3(RS)-(4-Methoxycarbonylphenyl)carbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyh)]-L-pro-
linamide (Formula Ib, R' = CH{CH3)CHs, R?2= (CHz)2CH-, R? =4-[CH;0C(0)}Z, R* =H, A=CO, n=1).

Using the method of Example 31c, the product of Example 84b was oxidized to afford, after purification
by flash chromatography (CHCl3:MeOH (98:2)), the title product (69%); HPL.C, t =4.51 & 6.82, Gol A, H20:
CHsCN (55:459), FA=20.

Analysis calculated for:

Ca2sH32F3 N30 .0.5H, O C, 55.96; H, 6.19; N, 7.83
Found: C, 55.90; H, 6.30; N, 7.93

d. 3(RS)-(4-Methoxycarbonylphenyl)carbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-oxopentyl)}-L-pro-
linamide (Formula Ib, R’ =CH(CHs)CHa, R?= CH(CH3)CHs, R®=4-(CH; OCO)®, R* =H, A=CO, n=1).

A preferred method employing the oxidation described in D. B. Dess and J. C. Martin, J. Org. Chem.,
48, 4155-4156(1983) for the preparation of the titte compound is as follows: To a stirred solution of Dess-
Martin periodinane (6.76 g, 15.96 mmol) and a product prepared using the method of Example 84b (6.49 g,
12.25 mmol} in dry CHzCl> (80 ml) under nitrogen was added TFA (1.82 g, 1.23 ml, 15.96 mmol). After the
reaction mixture had been stirred overnight at room temperature, EttQ (~240-400ml) added, and the
mixture was poured into an aq solution of satd NaHCOs; and Na.S:0; (17.83 g, 111.51 mmaoi). After 15 min
of stirring, the organic layer was separated, washed (satd NaHCOQj3, brine), dried (Na2S0.), filtered, and
concentrated to give the title product as a white foam (6.42 g, 99.4%); TLC, Ry= 0.67 & 0.76; MeOH:CHCl,
(3:97), HPLC, tx=4.64 & 6.84, Col A, H20:CH;CN (60:40), FR=2.0.

Example 85

3(RS)-(4-Hydroxycarbonylphenyl)aminocarbony|-L-phenylalany|-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-
L-prolinamide (Formula Ib, R"=CH(CHa)CHa, RZ=0CH,, R3= 4-[HOC(0)]@, R* =H, A=NHCO, n=1)

Using the method of Example 14, material prepared according to the procedurs of Example 76¢f was
converted into the fitle product and isolated by flash chromatography {(gradient, MeOH:CH,Cl» (4:96) to
(10:90)) in 48% yield; HPLC, t,=5.52 & 8.12, Col A, CH3CN:HzO (35:65), FR=2.0.

Analysis calculated for:

C2sH31F3N. Og.H2 O C, 56.56; H, 5.59: N, 9.42
Found: C, 56.58; H, 5.59; N, 9.22

Example 86

3(RS)-~(4-Methoxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide (Formula Ib, R'=CH(CHa)CH;, R?=(CHy).CH-, R®=4-[CH,OC(0)¥CHz-, R* =H, A=0CO,
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n=1)

a. (4-Methoxycarbonylphenyl)methyl 4-nitrophenyl carbonate.

Using the method of Example 7a, but omitting the pH 7.0 wash, methyl 4-hydroxymethylbenzoate was
converted into the title compound which was isolated by trituration with hexanes, washed with hex-
anes:EtQAc (1:1), and dried under vacuum to provide a 50% yield; TL.C, R;=0.75 EtQAc:hexane (1:1).

b. 2(RS),3(SR)-(4-Methoxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methyl-
pentyl)]-L-prolinamide (Formula Vlib, R'= CH({CH3;)CHas, R2=(CHs).CH, R3*=4-[CH;OC{O)®CH;, R*=H,
A=0C0, n=1}).

Using the method of Example 7b, material prepared by the procedure of Example 3d was aliowed to
react with the product of Example 86a to provide the title compound, which was isolated in 48% vield after
purification by flash chromatography (acetone: hexanes (2:3)), TLC, R;=0.63 & 0.68, MeOH:CHCl3 (1:9).

Analysis calculated for:

C26HagFaNsO7: C, 55.81;
Found: C, 55.54;

H, 6.48;
H, 6.39;

N, 7.51
N, 7.29

¢.  3(RS)-(4-Methoxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1-trifiuoro-4-methyi-2-oxopentyi)]-L-
prolinamide (Formula Ib, R'=CH{CH3)CHa, R?={CHs)2CH-, R3=4-[CH;0C(O)j0CHz, R*=H, A=0CO,
n=1).

Using the method of Example 33c¢, the product of Example 86b was oxidized to afford, after purification
by preparative TLC (EtQAc:EtO (3:2)), the title product (10%); HPLC, tg=4.32 & 6.44, H20:CH;CH (1:1),
FR=20.

Analysis calculated for:

CogHaa FaN307.0.65H0:
Found:

C, 54.86;
C, 54.87;

H, 6.25;
H, 6.25;

N, 7.38
N, 7.05

Example 87

3(RS)-[E-3-(4-Ethoxycarbonylphenyl)-1-oxoprop-2-enyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}]-L-
prolinamide (Formula Ib, R'=CH(CH3)CHs, R?= (CH3).CH-, R¥=E-4-[CHaCH.0-C{O)0CH=CH, R*=H,
A=CO,n=1)

a. Ethyl 4-formylbenzoate.

A mixture of 4-formylbenzoic acid {25 g) conc sulfuric acid (2 ml} and EtOH (19.5 ml) was refluxed
gently for 5 days in 100 ml of 1,2-dichloroethane. The solvent was then stripped, and Et2O was added to
the residue. The ELO solution was washed (satd aq NaHCO3) dried (Na:S04), filtered, and evaporated.
Bulb to bulb distillation afforded 20.1 g (68%) of the title ester as a clear fiquid, bp 145-150* (2900 Pascals,
22 torr).

b. E-(4-Ethoxycarbonyl}benzenepropenoic acid.

A mixture of the product of Example 87a (8.9 g), malonic acid (10.4 g), and piperidine {1 ml) in 25 ml of
pyridine was heated on a steam bath for 3 hr. After the soivent was evaporated and the residue slurried in
200 ml of water, the pH was adjusted to 6 with acetic acid. The precipitate was collected and air dried.
Crystallization of the material from EtOH gave 10.1 g (92%) of the title acid as sparkling white crystals, mp
220.5-221",
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C. 2(RS),3(SR)-[E-3-(4-Ethoxycarbonylphenyl}-1-oxoprop-2-enyl}-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methytpentyl)}-L-prolinamide (Formula Vllb, R*=CH(CH3)CHs, R2=(CH;3);CH-, R®=E-[4-CH3CH>0-C(0)}-
OCH=CH, R* =H, A=CO0, n=1).

Using the method of Example 32a, material prepared by the procedure of Example 3d was allowed to
react with the product of Example 87b to provide the title compound, isolated in 88% yield; TLC, R;=0.14 &
0.18, MeOH:CH:Cl; (5:95).

d. 3(RS}-[E-3-{4-Ethoxycarbonylphenyi)-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty!)-
I-L-prolinamide (Formula Ib, R* = CH(CH;)CH3;, R2={CH;)% CH-, R® =E-[4-CH3 CH, OC(0)#-HC =CH, R* =H,
A=C0O,n=1}

Using the method of Example 61c, the product of Example 87c was oxidized to afford, after purification
by flash chromatography (MeOH: CH:Clz (2:98)), the title product (65%); TLC, Ry= 0.23, MeOH.CH,Cl, -
{(5:95).

Analysis calculated for:

CzsHagFaN3 Qg : C, 59.25; H, 6.39; N, 7.40
Found: C, 59.14; H, 6.75; N, 7.21

Example 88

3(RS)-(2-Ethoxycarbonyiphenyl)aminocarbonyi-L-valyl-N-[3-(1,1,1-trifluoro-4-methy|-2-oxopentyl)]-L-
prolinamide {Formula Ib, R'=CH{CH3;)CHs, R?={CHi:).CH-, R®=2-[CH;CH.OC({O)j9, R* =H, A=NHCO,
n=1).

a. 2(RS),3(SR)-(2-Ethoxycarbonylphenyl)aminocarbonyl-L-valyl-N-{3-(1,1,1-trifluoro-2-hydroxy-4-methylpan-
tyl)]-L-prolinamide (Formula VIIb, R'= CH(CH3;)CHi, R?={CH;)CH-, R?®=2-[CH;CH.QC(0)]p, R*= H,
A=NHCO, n=1).

Using the method of Example 15a, material prepared by the procedure of Example 3d was allowed to
react with ethyl 2-isocyanatobenzoate to provide the title compound, which was isolated in 86% yield after
purification by flash chromatography (EtOAc: hexane (60:40)); TLC, R;=0.48 & 0.57, MeOH:CHCl (5:95).

b. 3(RS)-(2-Ethoxycarbonylphenyljaminocarbonyl-L-valyl-N-[3-(1,1, t-trifluoro-4-methyi-2-oxo-pentyl)]-L-pro-
linamide {Formula Ib, R' = CH{CH3)CHs, R2= CH(CH:)CHa, R® = 2-{CH3CH.OCOW, R* =H, A=NHCO, n=1).

A maodification of the procedure of Example 54b was done using the indicated ratios of the product of
Example 88a (1 equivalent), oxalyl chloride (2 equivalents), DMSO (4 equivalents) with the reaction mixture
cooled to -45° for these above-listed additions and warmed to -20° for addition of the TEA (instead of
diisopropylethylamine). The work up included washing (1N HCI, satd aq NaHCO;, 10% aq NaQCI, brine).
The title product was obtained after purification by flash chromatography (EtzO:hexane (4:1)) in 74% yield,
HPLC, tg =6.95 & 10.46, Col A, CH;CN:H2 0 (35:65), FR=2.0,

Analysis calculated for:

CogHas FaNe O *0.75 H20: C, 5478, H, 6.45; N, 9.83
Found: C, 54.73; H, 6.34, N, 9.51

Example 89

3(RS)-4-{(4-Nitrophenyl)sulfonylaminocarbonyllphenylcarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide {Formula Ib, R'=CH{(CH3;)CHs, R?= {CH;).CH-, R*=4-[(4-NO.0)S{02)NHCO,
R*=H, A=C0O,n=1)

72



10

15

20

25

30

35

45

50

55

EP 0 189 305 B1

4-Nitrobenzene sulfonamide (0.196 g, 0.97 mmol) was added to a stirred solution of the product of
Example 79 (0.5 g, 0.97 mmol), DMAP (0.12 g, 0.97 mmof), DCC (0.22 g, 0.81 mmol), and dry CHzCl2 (30
mi} under nitrogen at room temperature. The resulting mixture was stirred overnight at room temperature
and filtered. The filtrate was washed (1N HCI), dried (MgSQ,), filtered, and concentrated under vacuum to a
yellow residue which was purified by flash chromatography, (CHCIl;:MeOH:AcOH (90:9.8:0.2)) to give 0.29 g
{43%) of the title compound as a white powder; HPLC, ts =4.26 & 8.42, Col A, H2O:CH3CN (4:1), FR=2.0.

Analysis calculated for:

CaoHz4FalNs Qs . H20: C, 50.34; H, 5.06; N, 9.78
Found: C, 50.03; H, 4.92; N, 9.43

Example 90

3(RS)-Phenylmethoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide  phenyl-
methyl ester (Formula Ib, R'= CH(CH3)CHa, RZ=-({CH2)C-{OYOCH:0, R®*=0CH,-, R* =H, A=0CO0, n=1)

a. 2(R8),3(SR)-Phenylmethoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-pro-
linamide (Formula Vilb, R' = CH(CH3)CH3, R2= (CH2) C(O)YOCH:0, RE=0CHz-, R* =H, A=0CO0O, n=1).

Using the method of Example 84b, CBZ-glutamic acid gamma-benzylester was allowed to react with
material prepared according to the method of Example 2b to provide the title compound, isolated in 64%
yield after purification by flash chromatography (gradient elution, hexane:Et.O (1:3) to Et2O); TLC, Ri=0.61,
Et20.

b. 3(RS)-Phenylmethoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
phenylmethyl ester {(Formula Ib, R'=CH(CHa)CHz, R2=(CH:):C(O)OCH:0, R*=0CH.-, R* =H, A=0C0,
n=1).

Using the method of Example 54b, the product of Example 90a was oxidized to afford, after purification
by flash chromatography (gradient, hexane:EtzO (2:8) to (1:9)), the title product (30%); HPLC, 1y =6.12 &
8.48, Col A, CH3;CN:H20 (1:1), FR=3.0.

Analysis calculated for:

Ca1HagFaN3 07 .2H, O C, 56.78; H, 6.15; N, 6.41
Found: C, 56.98; H, 5.74; N, 6.12

Example 91

3S(or R)-(Tricyclof3.3.1.137]dec-1-yl)sulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide {Formula Ib, R" = CH(CH3)CHa, R? = (CH3)2CH-, R¥= 1-adamantyl, R* =H, A=S(0:), n=1)

a. 2(RS),3(SR)-(Tricyclo[3.3.1.137 Jdec-1-yl) = sulfinyl-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)}-
L-prolinamide (Formula Viib, R' = CH(CH3)CHs, R2=(CH3)2CH, R?®= 1-adamantyl, R* =H, A=S5(0), n=1).

Using the method of Example 20a, material prepared by the procedure of Example 3d was allowed to
react with product from Example 82a to provide the title compound which was isolated by flash chromatog-
raphy (EtQAC:Et, O (2:3)); TLC, Ry=0.75, MeOH:CHCl; (1:9).

b. 2(RS),3(SR)-(Tricyclo[3.3.1.137]dec-1-yljsulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-
prolinamide (Formula Vb, R' = CH{CHz) CHa, R?=(CH3)2CH-, R? =1-adamantyl, R* =H, A=5(0z}, n=1).

Using the method of Example 82c, the product of Example 91a was converted into the title product,
isolated in 60% yield after purification by flash chromatography (EtOAc:hexans (2:3)); TLC, R;=0.29 & 0.35,
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EtOAc:hexane (1:1).

Analysis calculated for:

CogHs2F3N3058.2.5H: O: C,51.13; H, 7.75; N, 6.88
Found: C,51.12; H, 7.03; N, 6.40

c.  3S{or  R)-Tricyclof3.3.137dec-1-ylsulfonykL-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-oxopentyl)]-L-pro-
linarmide (Formula Ib, R' = CH(CH3)CH3, R2= (CH3)2CH-, R®=1-adamantyl, R* =H, A=5(02), n=1).

Using the method of Example 33c, the product of Example 91b was oxidized to afford, after purification
by flash chromatography (EtOAc:hexane (1:1)), the title product (57%) as one substantially pure isomer;
HPLC, t, =3.01, Col A, H20:CH3 CN (45:55), FR=2.0.

Analysis calculated for:

CaeHioFaN2 05 S.0.4H, O: C, 54.70; H, 7.20
Found: C, 54.89; H, 717

Example 92

3(RS)-(4-Ethoxycarbonylphenyl)aminocarbonyl-L-phenylglycyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty!)]-L-
prolinamide (Formula Ib, R'=CH{CH;)CH;, R* =@, R®=4-[CH; CH.O-C(O)}&, R* =H, A=NHCO, n=1)

a. 2(R8),3(SR)-Phenyimethoxycarbonyl-L-phenyiglycyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl)]-L-pro-
linamide {Formula Viib, R' = CH(CH3)CH;, R2=@, R*=@CHz-, R* =H, A=0CO, n=1).

Using the method of Example 50a, material prepared according to the procedure of Example 76b was
allowed to react with GBZ-L-phenyl-glycine to provide, after purification by flash chromatography
(MeQH:CHz Clp (5:95)), the title product (95%); TLC, Ry=0.13 & 0.19, MoOH:CH.Cl, (5:95).

b. 2(RS),3(SR)-L-Phenylglycyl-N-{3-(1,1,1-trifluoro-2-hydroxy-4-methylpentyl}}-L-prolinamide (Formula IVb,
R!'=CH(CH3)CHs, R?=@, R* =H, n=1).

Using the method of Example 2b, material prepared according to the procedure of Example 92a was
converted into the title product in 100% yield.

C. 2(RS),3(SR)-(4-Ethoxycarbonylphenyllaminocarbonyl-L-phenylglycyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-
methylpentyl)]-L-prolinamide (Formula Vilb, R' = CH{CH3)CHs, R2={, R®=4-[CH3CH,OC{0)}3, R* =H, A=
NHCO, n=1).

Using the method of Example 15a, material prepared according to the procedure of Example 92b was
allowed to react with ethyl 4-isocyanatobenzoate to provide the fitle product (86%); TLC, R;=0.24 & 0.27,
MeOH:Et2 O (1:99).

d. 3(RS)-(4-Ethoxycarbonylphenyi)aminocarbonyi-L-phenylglycyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-
L-prolinamide {Formula Ib, R' = CH(CH3)-CH3, RZ=@, R?=4-[CH,CH,QOC(0}}@, R* =H, A=NHCOQ, n=1).

Using the method of Example 31c, the product of Example 92¢ was oxidized to afford, after purification

by flash chromatography (gradient, EtzO to CH3CN: Et2O (1:99)), the title product (82%); HPLC, t, =8.88 &
10.82, Col A, CH3CN:H O (45:55); FR=2.0.
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Analysis calculated for:

ng Haa Fa Na 05 .0.64H2 O: C. 86.77; H, 5.80‘, N, 8.75
Found: C, 56.62; H, 5.78; N, 8.78

Example 93

3(RS)-Phenylmethoxycarbonyi-L-{5-(phenylsulfonylamino)glutamyl]-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula 1b, R'=CH(CH3)CHz, RZ=@S(02)NHC(O)}CHz)2, R*=@CH., R*=H,
A=0CQO, n=1)

a. 3(RS)-Phenylmethoxycarbonyi-L-glutamyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyh)}-L-prolinamide
(Formula 1b, R'=CH(CH3)CHs, R2=HOCO(CHz)2, R*=@CH;, R* =H, A=0CO, n=1).

Using the method of Example 14, material prepared according to the procedure of Example 80b was
converted into the title product; TLC, R;=0.27, MeOH: CHCla:AcOH (2.5:85:0.1).

b. 3(RS)-Phenylmethoxycarbonyl-L-[5-(pheny!sulfonylamino)glutamyl]-N-{3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)}-L-prolinamide (Formula Ib, R'= CH(CHa}CHs, R2=@S(02)NHC(O){CHz})2, R®*=@CH.-, R*=H,
A=0C0O,n=1).

Using the method of Example 77b, material prepared according to the procedure of Example 93a was
allowed o react with benzenesulfonamide to provide, after purification by flash chromatography (gradient,
MeOH:ELO (2.5:97.5) to (5:95)), the title product (40%); HPLC, tg=7.38 & 10.35, Col A, H2O:CH3CN
(65:35), FR=2.5.

Analysis calculated for:

CsgHasFaNa 0 5.1.5H:0: C, 51.79; H, 5.51; N, 8.19
Found: C, 51.70; H, 5.24; N, 7.89

Example 94

3(RS)-[4-(Phenylsulfonylaminocarbonyl)phenylcarbonyl]-L-valyi-N-[3-(1,1, 1-trifluoro-4-methyl-2-oxopentyl))-L-
prolinamide (Formula Ib, R'=CH{CH3)CHy, RZ= (CH3).CH-, R3=4-[@S(0:)NH-C{O)¥8, R*=H, A=CO,
n=1)

Using the method of Example 89, material prepared according to the procedure of Example 79 was
allowed to react with benzenesulfonamide to provide, after purification by flash chromatography (EtOAc:
Et:O:AcOH (25:74.9:0.1)), the title product (33%); HPLC, t,=3.71 & 5.65, Col A, H20: CHsCN (3:1);
FR=2.0.

Analysis calculated for:

CaoHas FaN. 075.1.25H.0: C, 53.36; H, 5.59; N, 8.29
Found: C, 53.75; H, 5.64; N, 7.72

Example 95

3(RS)-[4-[(4-Bromophenylisulfonylaminocarbonyl]phenylcarbonyl}-L-valyl-N-{3-(1,1,1 -trifluoro-4-methyl-2-
oxopentyl)]-L-profinamide (Formula Tb, R'=CH(CH3;)CHs, R2={CH3).CH-, R*=4-[{4-BriZ)S(02)NHC({0)}&,
R*=H,A=C0,n=1)

a. 4-Bromobenzenegsulfonarnide.
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Using the procedure of Example 77a, 4-bromobenZenssulfony! chloride (10.0 g, 39.6 mmol) was
converted into the title product, obtained as white crystals (8.45 g, 92%); m.p 163-165°.

b. 3(RS)-[4-[{(4-Bromophenyl)sulfonylaminocarbonyllphenylcarbonyll-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formuta Ib, R'=CH(CHa)CH3, R?=(CHs)2CH-, R? = 4-[(4-Br-@)S(02) NHC(O)I&,
R*=H, A=CO, n=1).

Using the method of Example 89, material prepared according to the procedure of Example 79 was
allowed to react with the product of 95a to provide, after purification by recrystallization from hexane/Et. O,
the title product (50%); HPLC, tg = 5.25 & 7.84, Col A, HoO:CH3CN (77.5:22.5), FR=2.0.

Analysis calculated for:

C30MHasBrF3Ny 07 5.0.75H: O C, 48.36; H, 4.80; N, 7.52
Found: C, 48.61; H, 4.89; N, 7.18

Example 96

3(RS)-4-(1-Naphthylsulfonylamino)-1,4-dioxobutyl-L-vaiyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula Ib, RY=CH(CHa3)CH:, R%(CH;3):CH-, R®=1-naphthyl-S(02)NHC{O{CH:):, R*=H,
A=C0,n=1)

Using the method of Example 89 material prepared according to the procedure of Example 14 was
allowed to react with 1-naphthalenesulfonamide to provide, after purification by flash chromatography
{MeOH:CHCl3 (5:95)), the title product (46%); HPLC, t5 =4.09 & 6.57, Col A, H20:CH3sCN (60:40), FR=2.0,

Analysis calculated for:

CaoHazFaNs075.0.5H: O C, 54.29; H, 5.77; N, 8.44
Found: C, 54.33; H, 6.01; N, 8.09

Example 97

3(RS)-[2-(4-Aminocarbonylphenoxy)-1-oxoethyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-axopentyl)]-L-
prolinamide (Formula Ib, R' = CH{CH3)CHa, RZ={CH3).CH-, R¥ = 4-[H;NC(O)}d0CH;, R* =H, A=CO, n=1)

a. 4-Aminocarbonylphenoxyacetic acid methylester.

A mixture of p-hydroxybenzamide (3.43 g), methyl bromoacetate (2.37 ml) and K;COs (3.45 g) was
stirred for 12 hr in 256 m! of DMF. The reaction mixture was diluted with water {150 ml); the solid was
filtered, washed with water, and air dried. Crystallization from ethanol gave 3.3 g (63%) of the title
compound as white crystals.

b. 4-Aminocarbonylphenoxyacetic acid.

A mixture of the product of Example 97a (3.3 g) in 0.6 N NMaOH (30 ml) was stirred for 3 hr. The solution
was filtered and the filtrate made acidic (pH 1) with 1N HCI. The solid was filtered and air dried to yield 3.0
g (87%) of the title acid as a white powder; mp 255-256°.
€. 2(RS),3(8R)-[2-(4-aminocarbonylphenoxy)-1-oxoethyl]-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpen-
tyl)]-L-prolinamide (Formula Vilb, R'= CH{CH3)CH;, R2={CHi);CH-, R3=4-[H:NC(O)}dOCH2, R*=H,
A=CO, n=1).

Using the method of Example 32a, material prepared by the procedure of Example 5d was allowed to
react with material prepared according to Example 97b to provide the title compound, isolated in 33% vyield;
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TLC, R;=0.27 & 0.31, MeOH:CH2Clz (1:9).

d. 3(RS)-[2-(4-Aminocarbonyiphenoxy)-1-oxoethyl]-L-valyl-N-[3-(1,1,1 -trithuoro-4-methyl-2-oxopentyl)}-L-pro-
tinamide (Formula Ib, R' = CH(CH3)CHa, R2= (CH3)2CH-, R®=4-[HaNC(O)}@OCH2, R* =H A=CO, n=1).

Using the method of Example 61c, the product of Example 97¢ was oxidized to afford, after purification
by flash chromatography (MeOH:CGHzClz {4:96)), the title product (35%); TLC, R =0.37, MeOH:CHCl; (1:9).

Analysis calculated for:

Co5H3azFaNe Qg .1.5H20: C, 52.72; H, 6.37; N, 9.83
Found: C, 52.78; H, 6.03; N, 9.65

Example 98

3(RS)-(4-Hydroxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula Ib, R' = CH(CH3)CHs, RZ= (CHa)2CH-, R*=4-[HOC(O)J@CHz, R* =H, A=0CO, n=1)

Using the method of Example 14, material prepared according to the procedure of Example 86c was
converted into the title product and isolated by preparative TLC (MeOH:CHCl3 (15:85)) in 45% yield; HPLC,
tr =2.27 & 3.02, Col A, H20:CH3CN (60:40}), FR=2.0.

Analysis calculated for:

CasHa2FaNa 07 .2H20: C, 51.81; H, 6.26; N, 7.25
Found: C, 51.75; H, 5.63; N, 7.15

Example 99

3(RS)-{4-[4-(2-Amino-2-oxoethy!)phenoxy]-1-oxobutyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide {(Formula Ib, R* = CH(CH3)CHs, R? =(CH3).CH, R*=4-[HNC{O)CH2J#0O(CHz)s, R* =H, A=CO,
n=1)

a. 4-(4-Aminocarbonyiphenoxy)butanoic acid ethyl ester.

A mixture of p-hydroxyphenylacetamide (3.8 g), ethyl 4-bromocbutyrate (3.6 ml) and K2CO; (3.45 g) was
stirred for 12 hr in DMF (30 ml). The mixture was diluted with water (100 ml); the solid was filtered and air
dried. Crystaliization of the solid from ethanoi gave 4 g (60%) of the title compound as white crystals; mp
1445-1455"°.

b. 4-(4-Aminocarbonylphenoxy)butancic acid.

A mixture of the product of Example 99a (3.97 g) in 1N NaOH (20 mi) was stirred overnight at room
temperature. The solution was filtered and made acidic with 1N HCI. The solid was filtered and dried under
high vacuum to yield 3 g (82%) of the titls compound as a white powder; m.p. 162.5-164".

C. 2(RS),3{SR)-{4-[4-(2-Amino-2-oxoethyl)phenoxy]-1-oxobutyl]-L-valyl-N-{3-(t,1,1-trifluoro-2-hydroxy-4-
methylpentyl)l-L-prolinamide (Formuia Vlib, R'=CH(CH3)CHa, R?={CH3).CH-, R®=4-[H2NC(0} CH:}Z0-
(CHz2)3, R* =H, A=CO0, N=1).

Using the method of Example 32a, material prepared by the procedure of Example 5d was allowed to
react with the product of Example 99b to provide the title compound, isolated in 71% yield; TLC, Ry=0.28 &
0.31, MeOH:CHCI3 (1:9).

d. 3(RS)[4-(2-amino-2-oxoethyl)phenoxy]-1-oxobutyi]-L-valyl-N-[3-(1,1,1-trifluoro-4-methy|-2-oxopentyl)]-L-
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prolinamide (Formula Ib, R'=CH{(CH3)CHs, R2= (CH3):CH-, R3®=4-[H:NC(O)CH2JB0O(CHz2)a, R*=H,
A=C0O,n=1).

Using the method of Example 61c, the product of Example 99¢ was oxidized to afford, after purification
by flash chromatography (MeOH:CH:Cl; (4:98)), the title product (32%); HPLC, tr=2.11 & 3.01, Col B,
Hz O:CHz: CN:THF:TFA (55:35: 15:0.1), FR=2.0.

Analysis calculated for:

Czs HagFaNa 05 5H20 C, 5665. H, 6.79; N, 9.43
Found: C, 56.83; H, 6.98; N, 9.24

Example 100

3(RS)-E-[3-(4-Hydroxycarbonyiphenyl)-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-
L-prolinamide {Formula ib, R = CH{CH3)CHs, R®= (CH;).CH-, R*=E-4-[HOC(0)]J8CH = CH-, R* =H, A=CO,
n=1)

Using the method of Example 14, material prepared according to the procedure of Example 87d was
converted into the title product in 88% vield; HPLC, tg=2.6 & 3.4, Col B, H20:CH3CN: THF:TFA (55:35:15:
0.1), FR=15.

Analysis calculated for:

Ca6H32FaN3060.35H: O: C, 57.21; H, 6.03; N, 7.96
Found: C, 57.40; H, 6.40; N, 7.38

Example 101

3(RS)-[2-(4-Ethoxycarbonylphenoxy)-1-oxosthyl]-L-valyi-N-[3-(1,1,1-trifiuoro-4-methyl-2-oxopentyl)]-L-
prolinamide (Formula b, R™= CH{CH;)CHy, RZ=(CH;)CH-, R*=4-[CH;CH,OC{O)WOCH., R* =H, A=CO,
n=1)

a. Ethy! 4-[2-Oxo0-2-(phenylmethoxy)ethoxy]benzoate.

A mixture of ethyl p-hydroxybenzoate (4.98 g), benzyl bromoacetate (4.75 ml) and K2CO3z (4.14 g) was
stirred for 15 hr in 30 ml of DMF. The reaction mixture was diluted with water (200 ml) and extracted with a
1:1 etherthexane mixture. The combined organic extracts were washed (water, brine), dried (NazSO4),
filtered, and evaporated leaving 9.3 g, (99%) of the title compound as a heavy oil; TLC, Ry=0.71, Et20O:
hexane (1:1).

b. Ethyl 4-(2-Hydroxy-2-oxosthoxy)benzoate.

A solution of the product of Example 101a (2.0 g) in EXOH (50 ml) was hydrogenated at 170,000
Pascals (10 psi) using 10% Pd/C (200 mg). After 20 min the reaction was complete and the reaction mixture
was filtered through a pad of Celite® and concentrated under vacuum. The residue was crystallized from
methyl tert-butyl ether/hexane affording 800 mg (63%) of the title compound as fine white needles; mp 129-
130°.

c. 2(HS).3(SR)-[2-(4-Ethoxycarbonylphenoxy)-1-oxoethyl}-L-valyl-N-[3-(1,1,1-trifluoro-2-hydroxy-4-methylpen-
tyl)-L-prolinamide (Formula Vilb, R'= CH(CHs)CHs, R?=(CHz)2CH-, R3 = 4-[CH3CH,OC(0)-OCH; ,R* = H,
A=CO, n=1).

Using the method of Example 32a, material prepared by the procedure of Example §d was allowed to
react with the product of Example 101b to provide the titte compound, isolated in 92% yield; TLC, R;=0.47
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& 0.53, MeOH:CH2Cl> (1:9).

d. 3(RS)-{2-(4-Ethoxycarbonylphenoxy)-1-oxoethyl]-L-valyl-N-[3-(1,1 1-trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide (Formula Ib, R'=CH(CH;)CH;, R?=(CH;):CH, R®=4-[CH;CH0C(0)}0OCH;, R*=H, A= CO,
n=1}

Using the method of Example 61ic, the product of Example 101c was oxidized to afford, after
purification by flash chromatography (MeOH: CH:Cl (2:98)), the title product (41%); TLiC, Ry=0.37,
MeOH:CHCI; {1:9).

Analysis calculated for:

Cz7HasFaN3O7: C, 56.74; H, 6.35; N, 7.35
Found: C, 56.40; H, 6.50; N, 7.12

Example 102

3(RS)-[3-(4-Ethoxycarbonylphenyl)-1-oxopropyl]-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)-L-
prolinamide (Formula Ib, R' = CH(CHa)CHs, R?=(CHs)2CH, R®=4-[CH;CH20C(O)I0(CHz)2-, R*=H, A=CO,
n=1)

a. 4-Ethoxycarbonylbenzenepropanoic acid.

A solution of 4-carbethoxycinnamic acid (4.9 g) in EtOH (120 ml) was hydrogenated over 5% Rh/C (485
mg) at atmospheric pressure for 21 hr. The solution was filtered and stripped. The residue was crystallized
from cyclohexane to afford 2.23 g (46%) of the title compound as white crystals; mp 108.5-110.5".

b. 2(RS),3(SR)-{3-(4-Ethoxycarbonylphenyl)-1-oxopropyl}-L-valyl-N-[3-(1,1,1 -triftuoro-2-hydroxy-4-methylpen-
tyl}L-prolinamide (Formula VIib, R'= CH(CH;)CHa, R2=(CHs).CH-, R3 =4-[CHaCHz OC(O)@-(CHz)2-,
R*=H, A=CO,n=1).

Using the method of Example 32a, material prepared by the procedurs of Example 5d was allowed to
react with the product of Example 102a to produce the tile compound, isolated in 83% yield after
purification by flash chromatography (MeOH:CH:Cl2 (4:96)); TLC, Ry=0.33 & 0.38, MeQOH:CH; Cl>(5:95).

¢. 3(RS)-[3-(4-Ethoxycarbonylphenyl)-1-oxopropyl}-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl}}-L-pro-
linamide (Formula Ib, R'=CH(CHs)CHa, R?=(CH3)}CH-, R®=4-[CH;CH20C(0)J@(CHz)2-, R* =H, A=CO,
n=1).

Using the method of Example 84d, the product of Example 102b was oxidized to afford the title product
{97%).

Analysis calculated for:

CasHagFaN3 Qs *0.65 H20: C, 57.85; H, 6.81; N, 7.23
Found: C, 57.89; H, 6.83; N, 6.98

Example 103

3(RS)-4-Hydroxybenzoyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula Ib, R'=
CH(CHs)CHa, RZ=(CH3):CH-, R®=4-(HO)3, R* =H, A=CO, n=1)

a. 2(RS),3(SR)-4-Hydroxybenzoyl-L-valyl-N-{3-(1,1,1 -trifluoro-2-hydroxy-4-methylpentyl})-L-prolinamide
{Formula Vilb, R = CH(CH3)CHa, R2=(CH3)2CH-, R®=4-(HO)®, R* =H, A=CO, n=1).
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Using the method of Example 84b, material prepared by the procedure of Example 5d was allowed to
react with 4-hydroxybenzoic acid to provide the title compound which was isolated in 65% vyield after
purification by flash chromatography (EtOAc:Et2O (15:85)); TLC, R, =0.43, EtOAC:Et, O (15:85).

Analysis calculated for:

Cza Hi2F3 N30506H20 C. 5543. H, 6.71; N, 843
Found: C, 55.76; H, 6.62; N, 8.03

b. 3(RS)-4-Hydroxybenzoy|-L-valyi-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide  (Formula Ib,
R'=CH({CH»)CHs, R?=(CH3),CH-, R3=4-(HO, R* =H, A=CO, n=1).

The product of Example 103a was oxidized by the method of Example 33¢ with the following, maoditied
workup: The crude residue was dissolved in MeOH and stirred with aq K.COs {5 ml) at rcom temperature
for 16 hr. After the mixture was partially concentrated under vacuum, it was acidified with conc HCI and
extracted with EtOAc. The EtOAc solution was washed (brine), dried (NaxS04), filtered, and concentrated to
a residue which was purified by flash chromatography (EtCAc:EtzO (1:9)) to afford the title compound in
38% yield; HPCL, tr =3.54 & 4.92, Col A, CH3CN:H2 0 (35:65), FR=2.0.

Analysis calculated for:

C23H30FaN30s.1.2 H20: C, 54.47; H, 6.44; N
Found: C, 54.83; H, 6.49; N, 7.89

&
N
©

Example 104

3(RS)-[4-{(4-Chlorophenyl)sulfonylaminocarbonyl]phenylcarbonyi}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formuta Ib, R?'=CH(CH3)CHs, R?=(CH;)CH, R?=4-[{4-Cl0)S(0:)NHC(O)p-,
R*=H, A=CO, n=1)

Using the method of Example 77b, material prepared according to the procedure of Example 79 was
allowed to react with 4-chlorobenzenesulfonamide to provide, after purification by flash chromatography
{MeOH:CH:Cl- (3:97)) and acidification of the chromatographed product with MeOH and 1N HCI as
described in Example 121d, the title product {(66%), HPLC, g =4.26 & 6.07, Col A, HoO:CHaCN:THF: TFA
(65:35:15:0.1).

Example 105

3(RS)-[3-(4-Hydroxycarbonyiphenyt)-1-oxopropyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty|)]-L-
prolinamide (Formula Ib, R'=CH(CHs)CHs, R?=(CH3).CH-, R*=4-{HOC(O)j(CHz)2, R* =H, A=CO, n=1)

Using the method of Example 14, material prepared according to the procedure of Example 102c was
converted into the title product in 81% vyield; HPLC, t,=2.6 & 3.4, Col B, HoO:CH;CN:THF:TFA (55:35:
15:0.1).

Analysis calculated for:

CaeH34FaN3Os: C, 57.66; H, 6.33; N, 7.76
Found: C, 56.98; H, 6.49; N, 7.35

Example 106

3(RS)-[3-[4-[{4-Chlorophenyl)sulfonylaminocarbonyljphenyl}1-oxopropyl]-L-valyl-N-[3-(1,1,1-trfluoro-4-
methyl-2-oxopentyl)]-L-profinamide (Formula b, R"= CH(CH3)CH,, R?=(CH3).CH-, R?=4-[(4-Cig)S(0;)-
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NHC{O)®-(CHz)z, R* =H, A=CO, n=1)

Using the method of Example 77b, material prepared according to the procedure of Example 105 was
allowed to react with 4-chiorobenzenesulfonamide to provide, after purification by flash chromatography
{(MeOH:CH:Clz (5:95)), the title product (90%); HPLC, t,=3.96 & 5.73, Col B, H:0:CH;CN:THF:TFA
{55:35:15; 0.1), FR=3.0.

Analysis calculated for:

Ca2HagCIFaN:s 028.1.7 H2 0 C, 51.53; H, 5.59; N, 7.51
Found: C, 51.72; H, 5.40; N, 7.24

Example 107

3(RS)-E-[3-[4-[{4-Chlorophenyl)sulfonylaminocarbonyljphenyl]- t-oxoprop-2-enyl}-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L-profinamide (Formula Ib, R"=CH(CHa)CHa, R?=(CH;);CH-, R®=E-[4-[(4-CIB)S-
(O2)NHC{O)B-CH=CH-, R* =H, A=CO, n=1)

Using the method of Example 77b, material prepared according to the procedure of Example 100 was
allowed to react with 4-chlorobenzenesulfonamide to provide, after purification by flash chromatography
(MeOH:CH,Clz (5:95)), the title product (97%); HPLC, tx=4.73 & 6.68, Col B, H,O:CH:CN:THF:TFA
(55:35:15: 0.1), FR=3.0.

Analysis calculated for:

Ca2Has CIF3Ne Q75.1.7 H: O: C, 51.67; H, 5.33; N, 7.53
Found: C, 51.72; H, 5.40; N, 7.24

Example 108

3(RS)-[1-{4-[[(4-Bromophenyl)sulfony!}[phenyimethyl] aminacarbonyl]phenyl]-1-oxomethyl)-L-valyl-N-[3-
(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide (Formula Ib, RT= CH{CH;)CHy, R2=(CH3)2CH-, R® =4[
(4-Br@)}S(02)N({CH20)C(0)j0-, R* =H, A=CO, n=1)

a. 4-Bromo-N-(phenylmethyl)benzenesulfonamide.

4-Bromobenzenesulfonyt chloride (14.05 g, 55 mmol) was added to a stirred solution of benzylamine
(6.36 g, 50 mmol) and pyridine (400 ml) under nitrogen at room temperature. The resulting reaction mixture
was stirred for 1 hr; then it was poured onto ice/water (800 ml) to form a ysllow precipitate which was
filtered and recrystaliized from EtOH/water to give 9.44 g (53%) of the title compound as off-white needles,
mp 116-117°C.

Analysis calculated for:

Ci13H12BrNO-S: C, 47.87; H, 3.771; N, 4.29
Found: C, 48.02; H, 3.78; N, 4.25

b. 1,1-Dimethylethyl 4-[[(4-bromophenyl)sulfonyl}[phenylmethyl)aminocarbonyl]benzoate.

DMAP (1.81 g, 14.84 mmol) was added to a stirred solution of the product of Example 108a (4.4 g,
13.49 mml) and CH;Cl2 (150 ml) at room temperature. To the resulting solution, WSCDI {2.84 g, 14.84
mmol) and terephthalic acid mono t-butylester (3.0 g, 13.49 mmol) were successively added. The rsaction
mixture was stirred at room temperature overnight and concentrated under vacuum to feave a residue which
was dissolved in EtOAc. The EtOAc solution was washed (20% aq citric acid solution, brine, water), dried
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(MgS0.), filtered, and concentrated under vacuum to leave an oily residue. This residue was dissoived in
warm EtOH and allowed to cool. The white crystals which formed were fitered, washed with cold EtOH, and
dried under high vacuum to give 5.72 g (80%) of the title compound as white crystals; m.p. 120-122*C.

Analysis calculated for:

CosH24 BrNOs S: C. 56.61; H, 4.56; N, 2.64
Found: C, 56.84; H, 4.68; N, 2.60

c. 4-[[(4-Bromophenyl)sulfonyl][phenylmethyllaminocarbonyl]benzoic acid.

The product of Example 108b (5.30 g, 10 mmol) was added to TFA (50 ml) at 0* and dissolved
immediately upon addition. After about 10 min a white precipitate formed; stirring was continued for £ hr
before the mixture was filtered. The collected solid was washed with water and recrystallized from hot
absolute EtOH to give 4.0 g (84%) of the title compound as a white powder; m.p. 193-194° C.

d. 2(RS),3(RS)[1-[4-[[(4-Bromophenyl)suifonyl][phenylmethyllaminocarbonyllphenyl}-1-oxomethyt]-L-valyl-N-
[3-(1.1,1-trifluoro-2-hydroxy-4-methyipentyl)]-L-prolinamide (Formula Vilb, R' = CH(CH3)CHa, R?=CH(CH;)-
CHs, R3 =4-[[(4-Br@)S(0)z) HBCH INCO}B, R* =H, A=CO, n=1.

WSCDI (0.44 g, 2.3 mmol) was added to a stirred solution of the product of Example 108¢ (1.0 g, 2.1
mmol), material prepared according to Example 5d (0.85 g, 2.3 mmol), HOBT (0.28 g, 2.1 mmol) and dry
THF under nitrogen at 0*. The resulting reaction mixture was stirred at 0° C for 15 min; then it was allowed
to warm to room temperature and stirred for 4 hr. The THF was removed under vacuum to leave a brownish
residue which was dissolved in EtOAc. The EtOAc solution was washed (1N HCJ, satd NaHCOj, brine) and
dried (MgS0Q,), filtered, and concentrated under vacuum to leave a residue (1.6 g). A (1.27 g) portion of this
residue was recrystallized from methyl t-butyl etherhexane to give 0.64 g (49% overall yield) of the title
compound as a white powder; TLC, R;=0.59 & 0.64, CHCIl3:CH; OH (95:5); HPLC; t; = 14.34 & 15.26, Col B,
HzQ:CH3CN:THF:TFA (55:35:15:0.1), FR=3.0.

e. 3(RS)-[1-[4-{{(4-Bromophenyl)sulfonyl][phenylmethylJaminocarbonyllphenyl}-1-oxomethy|}-L-valyl-N-[3-
(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula b, R'= CH(CH3)CHs, R2= (CH3).CH-, R3=4-
[{(4-BrZ)}S(02}IN(CHz@)C(0)}d, R* =H, A=CO, n=1).

A solution of the product of Example 108d (300 mg, 0.364 mmol) in CH2Clz (2 ml) was added to a
stirred mixture of a Dess-Martin periodinane (1.54 g, 3.63 mmol) and dry CH2Clz (10 ml} under nitrogen at
room temperature. To the resulting mixture, TFA {0.41 g, 3.63 mmol} was added; whersupon the mixture
immediately became clear: then, after 10 min, became cloudy. Stirring was continued ovenight before
EtOAc (50 ml) was added, and the resulting mixture was poured into saturated aq NaHCO; (100 ml)
containing 4 g of Naz5203. The two phase mixture was stirred vigorously for 10 min. The organic layer was
separated, washed (satd NaHCO; (100 ml), brine {100 ml)), dried (MgSQ,), filtered, concentrated under
vacuum, and dried under high vacuum to give 0.24 g (80%) of the title compound as a white powder; TLC,
Ri=0.62 & 075, CHCl;:MeOH (95:5); HPLC, 1z=14.88 & 2156, Col B, Hz0: CH;CN:THF:TFA
(65:35:15:0.1), FR=3.0.

Analysis calculated for;

C37HioBrF3N; 075.0.25H20: C. 53.78; H, 4.94; N, 6.78
Found: C, 53.84; H, 4.98; N, 6.45

Example 109

3R(orS)-(Tricyclo[3.3.1.137 1dec-1-yl}sulfony|-L-valyl-N-[3-(1,1.1 -trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide
(Formula Ib, R' = CH{CH3)CHs, R = (CH3).CH-, R®= T-adamantyl, R* =H, A=S(0z), n=1)
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From the flash chromatography described in Example 91¢c was obtained the title compound as the other
substantially pure isomer (84%); HPLC, 15 =3.89, Col A, H2O:CH;CN (45:55), FR=2.0.

Analysis calculated for:

CaeHigF3N305S.0.5H20:
Found:

C, 5457,
C, 54.52;

H, 7.22;
H, 7.15;

N, 7.34
N, 7.33

Example 110

38(orR)-[4-(Phenylsulfonylaminocarbonyi)phenylaminocarbonyi]-L-valyi-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula Ib, R'=CH{CH;3)CH;,R?={CH3);CH-, R3=4-[@S(0)NHC({O)}J, R* =H,
A=NHCO, n=1)

The two diastereomers of Example 58 were separated by MPLC on a LiChroprep® RP-8 column
{Merck, Size B 40-863 um} using MeOH:HO (50:50) as sluent. The fractions collected were analyzed by
HPLC, and the appropriate fractions were combined and lyophilized to give the title product; HPLC, ty =4.5,
Col B, HzO: CHsCN:THF:TFA (55:35:15:0.1), FR=2.0.

Example 111

3S(or R)-Phenylmethoxycarbonyl-L-phenylglycyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyh]-L-
prolinamide(Formuia Ib, R = CH{CHs)CHs, R =@, R®=@&CH,-, R* =H, A= OCO, n=1)

Using the method of Example 61c, the product prepared by the method of Example 92a was oxidized
to afford, after purification by flash chromatography (MeOH:CH.Cl, (1.5:98.5)), the title product (80%) as
one substantially pure isomer; TLC, R;=0.26, pentane: MeOH:Et: O (25:1:99).

Analysis calculated for:

Co7HaoFaNaOs: C, 60.78;
Found: C, 60.64;

H, 5.7,
H, 5.85;

Example 112

3R(orS)-Phenylmethoxycarbonyl-L-phenylglycyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide
(Formula Ib, R'=CH(CH3)CHs, R?=@, R®*=@CH,-, R* =H, A= OCO, n=1)

From the flash chromatography described in Example 111 was obtained the title product {83%) as the
other substantially pure isomer; TLC, R;=0.30, pentane:MeOH:Et; O (25:1:99).

Analysis calcutated for:

Car7HzoFaN3 Qs C, 60.78;
Found: C, 59.43;

H, 5.67;
H, 5.65;

N, 7.88

Example 113

3R(orS)-{4-[{4-Bromophenyl)sulfonyiaminocarbonyllphenylcarbiony|]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxo-pentyl)]-L-prolinamide (Formula Ib, R"= CH(CHs)CHa, R?=(CH3):CH-, R3=4-[4-(Bri3)S(0z)NHC(0)]J,
R*=H, A=CO, n=1)

The product of Example 85b (0.5 g, 0.7 mmoi) was chromatographed by MPLG on a LiChroprep® RP-8
column (Merck, size B 40-63 um) using MeOH:H.O (60:40) as eluent. The fractions collected were
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evaluated by HPLC, combined, and !yophilized tc give two products. The ftitle product (0.147 g) was
obtained as a substantially pure isomer; HPLC, tr=12.38, Col B, H2OQ:CHsCN:THF:TFA (55:35:15:0.1),
FR=3.0.

Example 114
3S(or R)-[4-[{4-Bromophenyl)sulfonylaminocarbonyt]phenylcarbonylj-L-valyl-N-[3-(1,1 J1-trifluoro-4-methyl-2-

oxopentyl)]-L-prolinamide (Formuta Ib, R"= CH(CH3)CHa, RZ=(CH;),CH-, R3= 4-[(4-Brid)S(02)NHC(0)}F,
R*=H, A=CO, n=1)

The other product obtained in the separation described in Example 113 was the title product (0.065 g),
obtained as a substantially pure isomer, HPLC, tg=8.44, Col B, HyO:CH,CN:THF:TFA (55:35:15:0.1),
FR=3.0.

Example 115
3S(or R)—{4-[(4-ChIorophenyl)sulfonylaminocarbonyI]phenylcarbonyI]—L-valyl-N-[S-(1 ,1,1-trifluoro-4-methyl-2-

oxopentyl)]-L-prolinamide (Formula Ib, R"= CH(CH3)CH3, RZ2=(CH;),CH-, Re = 4-{{4-CIZ)S(0O2 )NHC(0))Z,
R*=H,A=CO, n=1)

A portion of material prepared as described in Example 104 (544.8 mg) was dissolved in H20:CH; CN:
THF {2.2 mi:3.3 ml:0.5 ml) and was separated by MPLC on a Lobar® size B LiChroprep® RP-8 column
using HaO: CH3;CN:THF:TFA (55:32.5:12.5:0.1). After analysis by HPLC, the appropriate fractions were
combined, concentrated under vacuum, and dried under high vacuum at 43° to afford the title compound
(255 mg) as a white amorphous solid; HPLC, t3=5.76, Col B, HaO:CH;CN:THF: TFA (65:32.5:12.5:0.1),
FR=3.0.

Analysis calculated for:

CaoH34CIFaNs 07S.1.3H: 0 C, 50.71; H, 5.19; N, 7.89
Found: C, 50.88; H, 4.87: N, 7.70

Example 116

3R(or S)—[4-[(4-Chlorophenyi)suIfony[aminocarbonyl]phenyl]carbonyl-L-valyl-N-[S-(1 ,1,1-trifluoro-4-methyl-2-
oxopentyl))-L-profinamide (Formula Ib, R"= CH{CH1)CH3, R2=(CHs).CH-, RS = 4-[(4-CIBYS(02)NHC(O)}d,
R*=H, A=CO, n=1)

A portion of material prepared as described in Example 104 (573.8 mg} was dissolved in H2O:THF (2
ml:3 ml) and was separated by MPLC on a Lobar® size B LiChroprep® RP-8 column using THF:H;O:TFA
(41:59:0.1) as eluent. After analysis by HPLC, the appropriate fractions were combined and lyophilized to
afford the title compound (51.8 mg) as a substantially pure isomer (99:1 by HPLC); HPLC, t;=8.8, Col B,
Hz20:CHaCN: THF:TFA (55:32.5:12.5:0.1), FR=3.0.

Example 117

38(or R)-Phenylmethoxycarbonyl-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula
Ib, R' = CH(CH3)CHa, R2=CH{CH;)CHs, R3=@CH;, R*=H, A=0GCO, n= 1)

A portion of material prepared according to the method of Example 11 (10 g, 0.92 mol) was separated
into its individual substantially optically pure isomers by flash chromatography (t kg of silica get,
Et2O:hexane (80:20)). Combination of the appropriate fractions afforded the title compound (3.17 g) as a
substantially pure isomer; HPLC, tg =5.65, Col A, HoQ:CH:CN (55:45), FR=2.0.
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Analysis calculated for:

C24H32F3N3 05 H2 O C, 55.47; H, 6.46; N, 8.08
Found: C, 55.50; H. 6.77; N, 7.99

Example 118

3R(or_S)-Phenylmethoxycarbonyl-L-valyl-N-{3-(1,1,1-triflucro-4-methyl-2-oxopentyl)}-L-prolinamide (Formula
Ib, R'=CH(CH;3)CHs, RZ=CH(CH3)CHs, R®=@CH;, R*=H, A=0OCO, n=1)

From the separation described in Example 117 combination of the appropriate fractions afforded the
title compound (3.67 g) as the other substantially pure isomer.

Analysis calculated for:

CoaHa2FaNaOs: C,57.71; H, 6.46; N, 841
Found: C, 57.61; H, 6.34; N, 7.96

Example 119

32(or R}{(4-Carboxyphenyl)aminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
(Formula Ib, R' = CH{(CH3)CH5, R*=CH(CHa)CHz, R¥= 4-(HOOCYZ, R*=H, A=NHCO, n=1)

A portion of a product prepared as described in Example 16 (500 mg) was separated by MPLC on a
Lobar® size B LiChroprep® RP-8 column using MeOH:H:O (1:1) as eluent. After analysis by HPLC, the
appropriate fractions were combined to afford the title compound (150 mg) as a substantially pure isomer;
HPLC, 15 =6.58, Col A, CH;CN:H: O {25:75), FR=2.0.

Example 120

3R(or S)-{(4-Carboxyphenyl)aminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide
{(Formula Ib, R" = CH(CH;)CHs, R?=CH(CH3)CH,, R¥= 4-(HOOC)@, R* =H, A=NHCO, n=1)

By combination of the appropriate fractions from the separation described in Example 119, the title
compound was obtained as a highly enriched isomer (220 mg} in a ratio of 90.4:9.5 with the isomer
described in Example 119; HPLC, t =11.09, Col A, CH:CN:H, 0 (25:75), FR=2.0.

Exampie 121
3(R8)-[4-[(4-Chlorophenyl)sulfonylaminocarbonylJphenylcarbonyl}-L-valyl-N-[3-(1,1 ,1-trifluoro-4-methyl-2-

oxopentyl)}-L-prolinamide (Formula Ib, R'=CH(CH3)CHa, R?=CH(CH;)CHs, R3=4-[(4-Ci3)S{0,)NHCO}Z,
R*=H, A=CO, n=1)

A preferred method for conversion of material prepared using the method of Example 5d into the title
compound is as follows:

a. 1,1-Dimethylethyl 4-[(4-chlorophenyfjsulfonylaminocarbonyl]benzoate.

A S-iiter 3-neck round bottom flask was equipped with a mechanical stirrer and nitrogen inlet. CHCiz (2
liters) was placed in the reaction flask and terephthalic acid mono-t-butyl ester (127.5 g, 0.574 mol), DMAP
(70.06 g, 0.574 mol), and 4-chlorobenzenesuifonramide (110.04 g, 0.574 mol) were added in that order using
CHzCl2 (400 ml) to wash down the solids. WSCDI (110.10 g, 0.574 mol) was added in portions over 10 man
using CHzClz {100 ml) to wash down the solid. After the reaction mixture was stirred overnight at room
temperature, it was concentrated under vacuum to dryness. The residue was partioned between EtOAc and
water. The EtOAc solution was washed (20% aq citric acid, satd aq NaHCO3, brine), dried (NazS04), and
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concentrated under vacuum to a white solid. After drying in a vacuum oven at 50° . the title product (227 g,
100%) was obtained in a sufficiently pure state to be used directly for the next step; TLC, R;=0.43,
MeOH:CHCIl; (15:85). (Further purification was possible by recrystallization from EtOH:water; m.p. above
300*).

b. 4-[(4-Chlorophenyl)suIfony!aminocarbonyI]benzenecarboxyIicacid.

A 3-liter 3-neck round bottom flask was equipped with a mechanical stirrer and a CaCly drying tube.
TFA (1300 g) was added and cooled to 0°; and the product of Example 121a (79.5 g, 0.20 mol) was added.
Initially, the solid dissolved, giving a clear solution. After 10-15 min, a heavy precipitate of product formed,
and it was difficult to stir the reaction mixture. Vigorous stirring with the mechanical stirrer was essential to
drive the reaction to completion. The reaction mixture was stirred at 0-5° for 1 hr before it was poured onto
1500 ml of ice/water and stirred for 2 hr. The resulting solid was filtered and dried. The white solid (61.5 g,
91%) obtained was recrystallized from 1600 mi absolute EtOH/1600 ml Hz0 to yield the title product (54 g,
80%) as white needles; m.p.=286-288°; TLC, R,;=0.7, MeOH:CHCly: AcOH (10:90:1).

C. 2(RS).3(SR)—[4-{(4-ChIorophenyl)sulfonylaminocarbony!]phenylcarbonyl]—L—vaIyI-N-[S-(1 .1, 1-trifluoro-2-
hydroxy-4-methylpentyl)}-L-prolinamide (Formula Vlib, R' = CH(CH3)CHs;, R2 = CH(CH,)CH;, R3= 4-[(4C1-2)-
S(02)NHCOYZ, R* =H, A=CO, n=1),

A 250 ml 3-neck round bottom flask was equipped with a magnetic stirrer and nitrogen iniet. To CH>Cl;
(125 ml) in the reaction flask, the product of Exampie 121b (6.45 g, 16.07 mmol), DMAP (1.98 g, 16.07
mmol), and material prepared according to Example 5d (6.20 g, 16.87 mmol) were added using CH2Cl» (20
ml) to wash down the solids; then, WSCDI (3.24 9. 16.87 mmol) was added using CH,Clx (5 ml) to wash
down the solid. After the reaction mixture had been stirred for 5 hr, it was washed (1N HC!, satd aq
NaHCOs, brine), dried (Na2S04), and concentrated under vacuum to afford a crude product (11.0 g, 100%)
as a white solid. A portion (3.39 g) of this crude product was dissolved in MaOH {40 ml) and diluted with
water (9 mi). The resulting solution was saturated with K2COs and stirred overnight at room temperature.
After most of the MeOH had been removed under vacuum, the residue was partitioned between EtOAc and
water. The EtOAc solution was washed (satd aqg NaHCOs, brine), dried (Na2S04 ), and concentrated to afford
a substantially pure fitle product (3.13 g, 92%); TLC, R;=0.38 & 0.46, MeOH:CHCI3:AcOH (5:95:1); HPLC,
th=6.20 & 6.25, Col A, HO:CH;CN:THF:TFA (55:35:15:0.1), FR=3.0.

d. 3(RS)-[4-[(4wChIorophenyl)suIfonylaminocarbonyl}phenylcarbonyl]-L-valyl-N-[3-(1 .1,1-trifluoro-4-methyl-2-
oxopentyl)}-L-prolinamide (Formula Ib, R'=CH(CH3)CHs, R2= CH(CH,)CHs, R?=4-[(4-CI2)S(0:)-NHCO}&,
R*=H, A=CO, n=1).

To a stirred solution of Dess-Martin periodinane (636 g, 1.50 molj in CH2Cl (5 liter) was added product
prepared using the method of Example 121¢ (351 g, 0.50 mol) in THF (500 ml), and the resulting
suspension was diluted with CH;Cl> (2 liter), followed by the addition of TFA (171 g, 1.50 mol). After the
reaction mixture had been stirred overnight at room temperature, the CH2Cl. was removed under vacuum,
the residue was diluted with EtOAc and treated with a 1:1 mixture of said aqg NaHCOs; and satd aq
NazS5203. When all the solid had dissolved, the aq layer was separated and the EtOAc layer was washed (a
mixture of satd aq NaHCOs:satd aq Na»SO; (1:1), satd ag NaHCO;, brine), dried (Na2S0Q4) and con-
centrated under vacuum. The residue was dissolved in MeQOH (1.5 liter) and treated with 1N HCI (1.5 liter),
and the MeOH was removed under vacuum. The aq suspension remaining was extracted with CH>Cl,, and
the combined CH:Cl, exiracts washed {brine) dried (Na2S0s), and concentrated under vacuum to afford
after purification by flash chromatography (gradient, Et20 to Et;0:MeOH (95:5)) and acidification of the
chromatographed product with MeOH 1N HCI as described above, the title product (37%); HPLC, t; =6.68
& 9.27, Col B, H,0:CH;CN:THF:TFA (55:35:15:0.1), FR=2,0.

Analysis calculated for:

CaoHas CIFaN. 07 S: C,52.44; H, 4.99: N, 8.15
Found: C, 52.31; H, 5.20; N, 8.20

Example 122
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3(RS)-N? Nt -Di{phenylmethoxycarbonyl)-L-lysyl-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyi-2-oxopentyl)]-L-
prolinamide (Formuila Ic, R = CH(CHz)CHs, R®=CH(CH3)CHs, R*= @CHz, R* =H, R® =@CH; OCONH(CH>)-
s, B*=H, A=0CO, n=1)

Using the method of Example 54b, the product of Example 28a was oxidized to afford, after purification
by flash chromatography (hexane:EtzO (1:1), then Et:O, then EtzO:EtOAC (3:1)), the title product (56%);
HPLC, t =4.19 & 6.02, Col A, CH;CN:Hz 0 (60:40), FR=1.5.

Analysis calculated for:

Cas Hso Fs Ns 05 .0.5H2 O:
Found:

C, 59.21;
C, 58.93;

H, 6.67;
H, 6.62;

N, 9.03
N, 8.75

Example 123

3(RS)-[1,4-Dioxo-4-(phenyisulfonylamino)butyl]-L-norleucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide (Formula Ic, R'=CH(CH3)CH3;, R?= CH(CHa)CHa, R3=@S(0:)NHCO(CH,)2,
R*=H, R® ={CH;);CH3, R* =H, A=CO, n=1)

A solution of the product of Example 24 (0.5 g, 0.87 mmol}, benzenesulfonamide (0.14 g, 0.87 mmol),
DMAP (0.11 g, 0.87 mmol) and DCC (0.18 g, 0.87 mmol) in CH2Cl. (20 mi) was stirred for four days at
room temperature. The reaction mixture was filtered and concentrated under vacuum to give a crude
product. The product was purified by flash chromatography on Baker pH 5.0 silica gel (gradient, CHClz to
MeOH:CHCI; (2:98) to MeOH:CHCls (5:95)) to give the title product (0.37 g); HPLC, 1, =3.84 & 5.03, Col A,
Hz0:CH3CN (85: 35), FR=1.0.

Analysis calculated for:

CazHigFaNsO: S: C, 52.23;
Found: C, 51.94;

H, 8.57;
H, 6.29;

N, 9.52
N, 8.37

Example 124

3(RS)-[4-(Methylsulfonylamino)-1,4-dioxobutyl]-L-norleucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty|)-
J-L-proiinamide (Formula Ic, R'=CH(CHs;)CHs;, RZ= CH(CH;3)}CH;, R®=CHs;S(02)NHCO(CHz)2, R =H,
R® ={CHz)sCHa, R® =H, A=CO, n=1)

A solution of the product of Example 24 (0.5 g, 0.87 mmol), methanesulfonamide (0.082 g, 0.87 mmol),
DMAP (0.11 g, 0.87 mmol) and DCC (0.18 g, 0.87 mmol) in CH.Cl> (20 mi) was stirred for four days at
room temperature. The reaction was filtered and concentrated under vacuum to give a crude product which
was partially purified by flash chromatography on Baker pH 5.5 silica gel (gradient, CHCls, MeOH:CHCH; -
(1:99) to (2.5:97.5)). The partially purified product was partitioned between EtOAc and a mixture of aqueous
1N HCH and brine. The organic phase was dried (Na:SQ.), filtered, and concentrated to give the title
product (0.28 g}, HPLC, tr=5.99 & 8.95, Col A, H20: CH;CN (65:35), FR=1.0.

Analysis calculated for:

Ca7Hi s FalNs Os S: C, 49.46;
Found: C, 49.07,

H, 6.76;
H, 6.79;

N, 10.68
N, 10.43

Example 125

3(RS)-N?-[1,4-Dioxo-4-(phenylsulfonylamino)butyi]-N¢ -phenylmethoxycarbonyl-L-lysyl-L-valyl-N-{3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide (Formula Ic, R"=CH(CH;)CH;, R2=CH(CH3)CH;, R°=@S-
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(O2)NHCO(CHz)2, R* =H, R® =@CH OCONH(CHz)s, R® =H, A=CO, n=1)

A solution of the product of Example 27 (493 mg, 0.670 mmol), benzenesulfonamide (117 mg, 0.745
mmol), DMAP {91 mg, 0.745 mmol), and DCC (153 mg, 0.745 mmol} in CH2Clz (20 ml) was stirred at room
temperature for 24 hr. The solution was diluted with EtOAc, washed (water), dried (MgSQy), filtered, and
concentrated under vacuum. The crude product was purified by flash chromatography on Baker pH 5.5
silica gel (CHaOH:CHCI; (2.5:97.5)) to afford the title product (243 mg) as a white powder; TLC, Ry= 0.50,
CH3 OH:CHCI3:AcOH (5:94:1).

Analysis calculated for:

CioHs3FaNg 0105.0.75H; O: C, 54.56; H, 6.24; N, 9.54
Found: C, 54.52; H, 6.23; N, 9.48

Example 126

3(RS)-[1,4-Dioxo-4-[(tricyclo[3.3.1.127 Jdec-1-yl)-sulfonylamino]outyl]-L-norleucyl-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)l-L-prolinamide (Formula lc, R'= CH(CH3}CHs, RZ=CH{CH,)CHs;, R3=(1-adamantyl)-
8(02)NHCO(CHz)., R* =H, R® =(CH;);CH3, RE =H, A=CO, n=1)

a. 1-Adamantanesulfinamide.

To the product of Example 82a (10.0g, 45.7 mmol) was slowly added conc ammonium hydroxide (300
ml) and the mixture was heated to reflux for three hr. After distiliation of the ammonium hydroxide, the
residue was taken up in water and extracted with EtzQ. The Et-O layer was washed (brine), dried {NazS0Q4),
filtered, and concentrated under vacuum. The crude product was purified by suction chromatography on
silica gel (Et20 to EtOAc) to give the product (4.2g) as a white solid; m.p.139-141* (Lit. 141-142°).

b. 1-Adamantanesuifonamide.

To a solution of the product of Example 126a (4.0 g, 20.0 mmol) in acetone (150 ml) at reflux was
added a satd acetone solution of KMnO. until a faint violst color persisted. The solution was cooled, filtered
through Celite® and concentrated under vacuum to give the product (3.2g) as a solid; m.p.=191-193* (Lit.
197-198*); TLC, R;=0.80, EtOAc.

c. 3(RS)-[1,4-Dioxo-4-{(tricyclo[3.3.1.137]dec-1-yl)sulfonylamino]butyl}-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyf)]-L-prolinamide {Formuta lc, R'=CH(CH;3)CHz, R2=CH(CH3)CHa, R2=(1-adamantyl)S-
{O2)NHCO(CH: )2, R* =H, R®> = {CH2)sCHa, R® =H, A=CO, n=1).

A solution of the product of Example 24 (300 mg, 0.51 mmol), DMAP (62 mg, 0.51 mmol), WSCDI (89
mg, 0.5 mmol) and the product of Example 128b (110 mg, 0.51 mmol) in CHzCl {30 ml) was stirred at
room temperature for 16 hr. The CH2Clz solution was washed (1N HCI, brine), dried (MgS0,), filtered, and
concentrated under vacuum. The crude product was purified by preparative TLC {MeOH:CHCly (1:9)) to
give the title product as a solid; TLC, R=0.56, MeOH:.CHCI; (5:95); HPLC, t,=4.23 & 7.05, Col A,
H20:CH3CN (1:1), FR=2.0.

Analysis calculated for:

CagHse FaNs 02 S.1.2H, O C, 54.22; H, 7.38; N, 7.78
Found: C, 54.28; H, 7.84; N, 7.71

Claims
Clalms for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of formula la, Ib or lc:
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wherein
R' is an alkyl group containing from 1 to 5 carbon atoms, and more preferably from 2 o 5 carbons;
R? and R® are each selected independentiy from the group consisting of:
35 {1} an alkyl group containing from 1 to 10 carbons;
(I) an alkyl group containing from 1 to 6 carbon atoms substituted by at least one member selected
from the group consisting of:
C\, (a) hydroxy;
A (b} amino;
40 (¢) alkylamino containing from 1 to 6 carbons;
(d) dialkylamino wherein each alkyl group contains from 1 to 6 carbons;
{e} alkanoyi containing from 1 to 6 carbons;
{f) arylcarbonyl whersin the aryl contains 6, 10 or 12 carbons;
(9) aralkanoyl containing 8 to 13 carbons:
45 (h) amido which may be attached to the alky! group via either a nitrogen or carbon of said amido;
(i) alkylcarbonylamino whersin the alkyl group contains from 1 to 6 carbons;
(i) alkylaminocarbony! wherein the alkyl group contains from 1 to 6 carbons;
{k) arylcarbonylamino wherein the aryl group contains 8, 10 or 12 carbons;
{(h) aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;
50 {m) arylaminocarbonyl wherein the ary! group contains 6, 10 or 12 carbons;
(n) aralkylaminocarbonyl wherein the aralkyl group contains from 7 to 13 carbons;
(o} carboxy;
{p) aryloxycarbonyt wherein the aryl group contains 6, 10 or 12 carbons;
{q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons;
55 {r) alkanoyloxy containing from 1 to & carbons;
(s) aroyloxy wherein the aryl portion contains 6, 10 or 12 carbons:
(t) aralkanoyloxy containing from 8 to 14 carbons;
{u) alkylsulfonamido wherein the alkyl group contains from 1 1o 6 carbons;
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(v) aralkylsulfonamido wherein the aralky! group contains from 7 to 13 carbons:
(w) arylsulfonamido whersin the aryl group contains 6, 10 or 12 carbons;
{x) acylsulfonamido (i.e. acylaminosulfony! and sulfonylaminocarbonyl) including acylsulfonamido
wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the acylsul-
fonamide and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fiuora, chloro, bromo, iodo and nitro:
{y) alkoxycarbony! wherein the alkoxy group contains from 1 to 6 carbons;
(z) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g.,
benzyloxycarbonyl aming);
(aa) aryloxycarbonytamino wherein the aryloxy group contains 6, 10 or 12 carbons:
(bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;
(cc) ary! containing 6, 10 or 12 carbons (e.g., phenyl, biphenyl, naphthyl);
(dd) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members selscted from the
group consisting of chloro, bromo, iodo, fluoro, trifluoromethyl, hydroxy, alkyl (1 to 6 carbons),
alkoxy (1 to 6 carbons), alkoxycarbonyl (1 to 6 carbons), carboxy, 5-tetrazolo, and acylsufonamido
{i.e. acylaminosulfonyl and sulfonylaminocarbonyl) {1 to 15 carbons) and provided that when the
acylsulfonamido contains an ary! the aryl may be further substituted by a member selected from
fluoro, chioro, bromo, iodo and nitro;
(ee) cycloalkyl containing from 3 to 15 carbons (e.g., cyclohexyl, adsmantyl, norbornyl).
(ff) alkylureido wherein the alkyl group contains from 1 to 6 carbons;
(9g} aralkylureide wherein the aralkyl group contains from 8 to 13 carbons;
(hh} arylureido wherein the aryl group contains 6, 10 or 12 carbons; and
{Ill) an aryl group of 6 carbons, e.g. phenyl.
R3 is selected from the group consisting of:
{1) an alkyl group containing from 1 to 12 carbons;
(11} an alkyl group containing from 1 to 12 carbons and from 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen end oxygen;
(1) an alkyl group containing from 1 to 12 carbons and, optionally, 1 to 4 hetero atoms each of
which is selected independently from the group consisting of nitrogen and oxygen, and substituted
on at least one of carbon or nitrogen by 1 to 3 members selected independently from the group
consisting of:
For carbon:
(a) hydroxy, provided that it may not be on a carbon directly bonded to A;
(b} amino, provided that it may not be on a carbon directly bonded to A;
(c} alkylamino containing from 1 to 6 carbons, provided that it may not be on a carbon directly
bonded to A;
{d) dialkylamino wherein each alkyl group contains from 1 to 6 carbons, provided that it may not
be on a carbon directly bonded to A;
(e} alkanoyl containing from 1 to 6 carbons;
(f) arylcarbonyl whersin the aryl contains 6, 10 or 12 carbons;
{g) aralkanoyl containing 8 to 13 carbons;
(h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;
(i) alkyicarbonyiamino wherein the alkyl group contains from t to 6 carbons;
(i) alkkylaminocarbony wherein the alky] group contains from 1 to 6 carbons;
(k) arylcarbonylaminc wherein the aryl group contains 6, 10 or 12 carbons:
{k)-(1) arylcarbonylamino wherein the aryl group contains 6, 10 or 12 carbons and is substituted
by a member selectsd from carboxy, alkoxycarbonyl, where alkoxy is 1 to 3 carbons, 5-tetrazolo,
and acylsulfonamido (i.e. acylaminosuifonyl and sulfonylaminocarbonyl) containing 1 to 15 car-
bons and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fiuoro, chloro, bromo, iodo and nitro;
() aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;
{1)-(1) aralkylcarbonylamino wherein the aralkyl group contains 7 to 13 carbons and is substituted
by a member selected from carboxy, alkoxycarbonyl, where the alkoxy has 1 {0 3 carbons, 5-
tetrazolo, and acylsulfonamido (i.e. acylaminosulfonyl and sulfonylaminccarbonyl) containing 1 to
15 carbons and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a meter selected from fluoro, chloro, bromo, iodo and nitro;
{m) arylaminocarbonyl wherein the aryl group contains 8, 10 or 12 carbons;
(n} aralkylaminocarbony) wherein the aralkyl group contains from 7 to 13 carbons;
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(o) carboxy;

(p) aryloxycarbony! wherein the aryl group contains 6, 10 or 12 carbons;

(q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons:

{r) alkanoyloxy cantaining from 1 to 8 carbons;

{s) arayloxy wherein the aryl portion contains 8, 10 or 12 carbons;

(t) aralkanoyloxy containing from 8 to 13 carbons;

(u) alkylsulfonamido whersin the alky! group contains from 1 to 6 carbons:

{u)-(1) cycloalkylsulfonamido wherein the cycloalkyl portion contains 3 to 15 carbons (eg.,
cyclohexyl, adamantyl, norbornyl);

(v} aralkytsulfonamido wherein the aralkyl group contains from 7 to 13 carbons:

(w) arylsulfonamido wherein the aryl group contains 6, 10 or 12 carbons:

(x) acyisulfonamido (i.e. acylaminosulfony! and sutfonylaminocarbonyl) (1 to 15 carbons}) including
acylsulfonamido wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of
the acylsulfonamide, and provided that when the acylsulfonamide contains an aryl the aryl may
be further substituted by a member selected from fluoro, chloro bromo, iodo and nitro;

(y) alkoxycarbony! wherein the alkoxy group contains from 1 to 6 carbons;

(z) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g.,
benzyloxycarbonylamino);

(2)-(1) aralkylaminocarbonyloxy wherein the aralky! group contains 8 to 13 carbons;

{2)-(2) aryloxy wherein the aryl contains 8, 10 or 12 carbons:

{z)-(3) aryloxy wherein the aryl contains 6, 10 or 12 carbons and is substituted by a member
selected from aminocarbonyl, aminocarbonylalkyl where the alkyl has 1 to 3 carbons, alkoxycar-
bonyl having 1 to 3 carbons, and carboxy;

{aa) aryloxycarbonylamino wherein the aryloxy group contains 6, 10 or 12 carbons;

{aa)~(1) arylaminocarbonyloxy wherein the aryl group contains 6, 10 or 12 carbons;

{bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;

(bb)-(1) alkoxycarbonylamino whersin the alkoxy group contains 1 to 6 carbons and is optionally
bonded on carbon to a carbon of an aromatic heterocyclic group as described in (gg) under R3;
{bb)-(2) alkoxycarbonylamino wherein the alkoxy group contains 1 to 6 carbons substituted by an
aliphatic heterocyclic group as described in (ff) under R3;

{bb)-(3) aryloxyalkylcarbonylamino wherein the aryl contains 6 or 10 carbons and the alkyl has 1
to 6 carbons;

(bb}-(4} alkylaninocarbonyloxy wherein the alkyl group contains 1 to 6 carbons;

(cc) aryl containing 6, 10 or 12 carbons (e.g., phenyl, naphthyl, biphenyl);

(cc)-(1) aryloxy containing 6, 10 or 12 carbons;

(dd) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently
selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy, frifluoromethyl, alkyl (1
to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbony! (2 to 6 carbons), carboxy, aminocarbonylal-
kyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, and acylsulfonamido (i.e. acylaminosulfonyl and
sulfonylaminocarbonyl) (1 to 15 carbons), and provided that when the acylsulfonamido contains
an aryl the aryl may be further substituted by a member selected from fluoro, chloro, bromo, iodo
and nitro;

(dd)-(1) aryloxy containing 6, 10 or 12 carbons and substituted on carbon by 1 to 3 members
independently selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy,
trifluoromethyi, alkyl (1 to & carbons), alkoxy (1 to 8 carbons), alkoxycarbonyl (2 to 6 carbons),
carboxy, aminocarbonylalkyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, acylsulfonamido (i.e.
acylaminosuifonyl and sulfonylaminocarbonyl) (1 to 15 carbons) and provided that when the
acylsulfonamido contains an aryl the aryl may be further substituted by a member selected from
fluoro, chloro, bromo, iodo and nitro;

(ee) cycloalkyl containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl);

(ee)-(1) cycloalkyloxy containing from 3 to 15 carbons:;

(ff) an aliphatic heterocyclic group of at least 4 atoms containing from 1 to 5 carbons and from 1
to 4 hetero atoms each of which is selected independently from the group consisting of nitrogen
and oxygen (e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may optionally
contain 1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at any
nitrogen with an alkyl group containing from 1 to 6 carbons, an alkanoyl group containing from 1
to 6 carbons, an aryloxycarbonyl group wherein the aryl group contains 6, 10 or 12 carbon atoms,
an aralkyloxycarbonyl group wherein the aralkyl group contains from 7 to 13 carbons or an
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alkoxycarbonyl group wherein the alkyl group contains from 1 to 6 carbons;

{ff)-{(1) an aliphetic heterocyclic oxy group wherein the oxy link the is bonded directly to a carbon
atom of the aliphatic heterocyclic group of at least 6 atoms containing from 1 to 5 carhons and
from 1 to 4 hetero atoms each of which is selected independently from the group consisting of
nitrogen and oxygen, (e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may
optionally contain 1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at
any nitrogen with an alkyl group containing from 1 to 6 carbons, an alkanoyl group containing
from 1 to 6 carbons, an aryloxycarbonyl group wherein the aryl group contains 6, 10 or 12
carbons, an aralkyloxycarbonyl group wherein the aralkyl group contains from 7 to 13 carbons or
an alkoxycarbonyl group wherein the alkyl group contains from 1 to 8 carbons;

(gg) an aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen and (2} from 1 to 3 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring(s) may be substituted with a member of
the group consisting of fluoro, chloro, bromo, iodo, trifluoromethyt, alkyl containing from 1 to 6
carbons, atkoxy containing from 1 to & carbons, alkanoyl containing from 2 to 6 carbons, carboxy,
aminocarbonylalky! (2 to 6 carbons) and aminocarbonyl, and provided further that any nitrogen
atom may be substituted by an alkyl group containing from 1 to 6 carbon atoms;

{gg)-(1) an aromatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon of
an aromatic heterocyclic group containing (1) from 1 o 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen
and (2) from 1 to 3 five or six-membered rings at least one of which is aromatic, and optionally,
wherein up to 3 carbons of the aromatic ring(s) may be substituted with a member of the group
consisting of fluoro, chloro, bromo, iodo, trifluoromethyl, alkyl containing from 1 to 6 carbons,
alkoxy containing from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons, carboxy,
aminocarbonylalkyl (2 to 6 carbons) and aminocarbonyl, and provided further that any nitrogen
atom may be substituted by an alkyl group containing from 1 to 6 carbons;

{(hh) alkylureido wherein the alkyl group contains from 1 to & carbon atoms;

{hh)-(1} cycloalkylureido wherein the alkyl group contains 3 to 15 carbons;

(i) aralkylureido wherein the aralkyl group contains from 7 to 13 carbons;

{ij) arylureido wherein the aryl group contains 6, 10 or 12 carbons;

{ii}-(1) arylureido wherein the aryl group contains 6, 10 or 12 carbons and is substituted by 1 o 3
members selected independently from the group consisting of chloro, bromo, iodo, fiuoro,
hydroxy, trifluoromethyl, alkyl (1 to & carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6
carbons}, carboxy, aminocarbonylalkyl {2 to 6 carbons), aminocarbonyl, 5-tetrazolo, and acylsul-
fonamido {i.e. acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) including acylsul-
fonamido wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the
acylsulfonamide and provided that when the acylsulfonamido contains an aryl the aryl may be
further substituted by a member selected from fluoro, chloro, broma, iodo and nitro;

For nitrogen:

(a) alkyl of 1 to 3 carbons;

(b} alkanoyl containing from 2 to 6 carbon atoms;

{c) arylcarbonyt wherein the aryl contains 6, 10 or 12 carbons;

(d) aralkanoyl containing 8 to 14 carbons;

(e) formyl;

(f) an aliphatic heterocyclic group wherein the amino link is bonded directly to a carbon of an
aliphatic heterocyclic group defined in (ff) for the carbon substituents;

(g) an aromatic heterocyclic group wherein the amino link is bonded directly to a carbon of the
aromatic heterocyclic group defined in (gg) for the carbon substituents.

{IV} an aryl group containing 6, 10 or 12 carbons;

(V) an aryl group containing 8, 10 or 12 carbons suitably substituted by 1 to 3 members selected
independently from the group consisting of fluoro, chloro, bromo, iodo, trifluoromethyl, hydroxy, alky!
containing from 1 to 6 carbons, alkoxy containing from 1 to 6 carbons, alkoxycarbonyl containing
from 2 to 6 carbons, carboxy, alkylcarbonylamino wherein the alkyl group contains 1 to 6 carbons, 5-
tetrazolo, and acylsulfonamido {i.e. acylaminosulfonyl and sulfonylaminocarbonyl) containing from 1
to 15 carbons, and provided that when the acylsulfonamido contains an aryl the ary! may be further
substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;

(Vl) a cycloatkyl group containing from 3 to 15 carbons (e.q., cyclohexyl, adamantyl, norbornyl);
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(Vi)-(1) a cycloalkyl group containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl),
substituted by a member selected from the group consisting of carboxy and alkoxycarbonyl wherein
the alkoxy group contains 1 to 4 carbons;
{Vil) an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to
4 hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen, (e.g.. morpholine, piperazine) which may be substituted at any nitrogen with a member
selected from the group consisting of an alkyl group containing from 1 to 6 carbon atoms, an
alkanoyl group containing from 1 to 6 carbons, an aryloxycarbonyl group whersin the aryl group
contains 6, 10 or 12 carbons, an aralkoxycarbonyl group whersin the aralky! group contains from 7
to 13 carbons and an alkoxycarbonyl group containing from 2 to 7 carbons, provided that when A is
OCO or NHCO then A must be bonded to a carbon atom of the aliphatic heterocyclic group;
(VIl) an aromatic heterocyclic group containing (a) from 1 to 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen, and (b) from 1 to 3 five or six-membered rings at least one of which is aromatic, and
optionaily, wherein up to 3 carbons of the aromatic ring(s) may be substituted at any carbon atom
with a member of the group consisting of fluoro, chioro, brome, iodo, trifluoromethyl, alkyl containing
from 1 fo 6 carbons, alkoxy containing from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons,
carboxy, and provided further that any nitrogen may be substituted by an alkyl group containing
from 1 to 6 carbons, provided that when A is OCO or NHCO then A must be bonded to a carbon of
the aromatic heterocycle;
(X} an alkenyl group of 2 to 10 carbons, having at least one double bond; and
(X} an alkenyl group of 2 to 10 carbons, having at least one double bond and substituted by a
member selected from the group consisting of
(a) aryl of 6 or 10 carbons;
(b) aryl of & or 10 carbons substituted by 1 to 3 members selected indepsndently from the group
consisting of chloro, bromo, iodo, fluoro, hydroxy, trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1
to 6 carbons), alkoxycarbonyl (2 fo 6 carbons), carboxy, 5-tetrazolo, and acylsulfonamido (i.e.
acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) and provided that when the
acylsulfonamido contains an aryl the aryl may be further substituted by a member selected from
fluoro, chloro, bromo, iodo and nitro, and
(c) ureidocarbonyl.
R* and R® are independently selected from hydrogen or methyl;
nis 0, 1 or2; and
A is selected from the group consisting of

2 3 2 2
-C-, -N-C-, -0-C-, and -5-3
H 0

where appropriate, the acid- and base-addition salts thereof;and provided that:

(1) alkyls may be straight or branched chain;

(2) no carbon of an alkyl may be directly bonded to two heteroatoms;

(3) no heteroatom may be directly bonded to a sulfur, nitrogen or oxygen; and

{4) alkenyls of IX and X for R® may not be 1,1-disubstituted, and a carbon of a double bond may not
be directly bonded o an oxygen or nitrogen.

A compound as claimed in Claim 1 wherein:

R' is an alkyl group containing 3 carbons;
R? and R® are each selected independently from the group consisting of:
(1) an alkyl group containing from 1 to 4 carbons;
(1) an alkyl group containing from 1 to 4 carbons substituted by at lsast one member selected from
the group consisting of:
(o) alkanoyl containing from 1 to 3 carbons;
(f} arylcarbonyl wherein the aryl contains 6 or 10 carbons:
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{g) aralkanoyl containing 8 carbons;
(h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;
(1) alkylcarbonylamino wherein the alkyl group contains from 1 to 2 carbons;
(i) akylaminocarbonyl wherein the alkyl group contains from 1 to 2 carbons;
(k) arylcarbonyilamino wherein the aryl group contains 6 carbons;
(I} aralkylcarbonylamino wherein the aralky) group contains 7 carbons;
(m) arylaminocarbony! wherein the aryl group contains 6 carbons;
(n} aralkyaminocarbonyi wherein the aralkyl group contains 7 carbons;
{o) carboxy;
(P} aryloxycarbonyl wherein the aryl group contains 6 carbons;
(q) aralkoxycarbonyl wherein the aralkoxy group contains 7 carbons;
(r) alkanoyloxy containing from 1 to 2 carbons;
(s) aroyloxy wherein the aryt portion contains 6 carbons;
(t} aralkanoyloxy containing 8 carbons;
(u) alkylsuifonamido wherein the alkyl group contains from 1 to 6 carbons:
(v) aratkylsulfonamido wherein the aralky! group contains from 7 to 13 carbons;
{w) arylsulfonamido wherein the aryl group contains 6 or 10 carbons:
{x} acylsulfonamido containing 1 to 15 carbons;
{y) alkoxycarbonyl wherein the alkoxy group contains from 1 to 2 carbons;
(2} aralkoxycarbonylamino wherein the aralkoxy group contains 7 carbons;
(as) aryloxycarbonylamino wherein the aryloxy group contains 6 carbons;
(bb} alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 3 carbons;
(cc) aryl containing 6 or 10 carbons;
(dd) aryl containing 6 or 10 carbons and substituted by 1 to 3 members selected from the group
consisting of chloro, bromo, iodo, fluoro, trifluoromethyl, hydroxy, alkyl (1 to 2 carbons), alkoxy (1
to 2 carbons), alkoxycarbonyt (2 to 3 carbons), carboxy, 5-tetrazolo and acylsufonamido (1 to 15
carbons};
{o8) cycloalkyl containing from 3 to 15 carbons;
{ff) alkylursido wherein the alkyl group contains from 1 to 2 carbons:
(99} aralkylureido wherein the aralkyl group contains 7 carbons;
(hh) arylureido wherein the aryl group contains 6 or 10 carbons; and
(li1) an aryl group of 6 carbons.
R® is selected from the group consisting of:
(1) an alkyl group containing from 1 to 12 carbons;
(It an alkyl group containing from 1 to 12 carbons and from 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen and oxygen;
(I} an alkyl group containing from 1 to 12 carbons and, optionally, 1 to 4 hetero atoms each of
which is selected independently from the group consisting of nitrogen and oxygen, and substituted
on at least one of carbon or nitrogen by 1 to 3 members selected independently from the group
consisting of;
For carbon:
{e) alkanoyl containing from 1 to 6 carbons;
{f) arylcarbonyl wherein the aryl contains 8, 10 or 12 carbons;
{g) aralkanoyl containing 8 to 13 carbons;
(h) amido which may be attached to the alkyt group via either a nitrogen or carbon of said amido;
(i) alkylcarbonylamino wherein the alkyl group contains from 1 to 6 carbons;
(i) atkylaminocarbonyl wherein the alkyl group contains from 1 to 6 carbons;
(k) arylcarbonylamino wherein the aryl group contains 6 or 10 carbons;
(k)-(1) arylcarbonylamino whersin the aryl group contains 6 or 10 carbons and is substituted by a
member selected from carboxy, atkoxycarbonyl, where alkoxy is 1 to 3 carbons, 5-tetrazolo, and
acylsulfonamido containing 1 to 15 carbons;
(1) aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;
()-(1) aralkylcarbonylamino wherein the aralkyl group contains 7 to 13 carbons and is substituted
by a member selected from carboxy, alkoxycarbonyl, where the alkoxy has 1 to 3 carbons, 5-
tetrazolo, and acylsulfonamido containing 1 to 15 carbons;
(m} arytaminocarbonyl wherein the aryl group contains 6 or 10 carbons;
{n) aralkylaminocarbonyl wherein the aralkyl group contains from 7 to 13 carbons;
(o) carboxy;
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(p) aryloxycarbonyl wherein the ary} group contains 6 or 10 carbons:

(q) aralkoxycarbonyi wherein the aralkoxy group contains from 7 to 3 carbons;

{r) alkanoyloxy containing from 2 to 3 carbons;

(s} aroyloxy wherein the aryl portion contains 6 or 10 carbons;

(t) aralkanoyloxy containing from 8 to 13 carbons;

{u) alkylsulfonamido wherein the alkyl group contains from 1 to 6 carbons;

{u)-(1) cycloalkyisulfonamido wherein the cycloalky| portion contains 3 to 15 carbons;

{v) aralkylsuifonamido wherein the aralkyl group contains from 7 to 13 carbons;

{w) arylsulfonamido wherein the aryl group contains 6 or 10 carbons:;

{x) acylsulfonamido containing 1 to 15 carbons;

(y) alkoxycarbonyl wherein the alkoxy group contains from 1 to 3 carbons;

(2) araikoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons;

(2)-(1) aralkylaminocarbonyloxy wherein the aralkyl group contains 7 to 13 carbons;

(2)-{2) aryloxy wherein the aryl contains 6, 10 or 12 carbons;

(2)-(3) aryloxy wherein the aryl contains 6, 10 or 12 carbons and is substituted by a member
selected from aminocarbonyl, aminocarbonylalkyl where the alkyl has 1 to 3 carbons, alkoxycar-
bonyl having 2 to 4 carbons, and carboxy;

(aa) aryloxycarbonylamino wherein the aryloxy group contains 6 or 10 carbons:

(aa)-(1) arylaminocarbonyloxy wherein the aryl group contains 6 or 10 carbons;

{bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;

{bb)-(1) alkoxycarbonylamino wherein the alkoxy group contains 1 to 6 carbons and is optionally
bonded to a carbon of an aromatic heterocyclic group as described in {gg) under R3;

(bb)-(2) alkoxycarbonylamino wherein the alkoxy group contains 1 to 6 carbons substituted by an
aliphatic heterocyclic group as described in (ff) under R?;

(bb)}-(3) aryloxyalkylcarbonylamino wherein the aryl contains 6 or 10 carbons and the alkyl has 1
to 6 carbons;

(bb}-(4) alkylaminocarbonyloxy wherein the alky! group contains 1 to 6 carbons;

{cc) aryl containing 6 or 10 carbons;

(cc)-(1) aryloxy containing 6 or 10 carbons;

(dd} aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently
selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy, triflucromethyl, alkyl (1
to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, aminocarbonylal-
kyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, and acylsulfonamide (1 to 15 carbons):

{dd)-(1) aryloxy containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently
selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy, trifiuoromethyt, alkyl (1
to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, acylsulfonamido
{1 to 15 carbons), aminocarbonylalkyl (2 to 6 carbons), aminocarbonyl and 5-tetrazolo;

{ee) cycloalkyl containing from 3 to 15 carbons;

{ee}-(1} cycloalkyloxy containing from 3 to 15 carbons;

{ff} an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1
to 4 hetero atoms each of which is selected independently from the group consisting of nitrogen
and oxygen, wherein the aliphatic heterocyclic group may optionally contain 1 or 2 double bond-
(s), which aliphatic heterocyclic group may be substituted at any nitrogen with an alkyl group
containing from 1 to 6 carbons, an alkanoyl group containing from 2 to 6 carbons, an aryloxycar-
bonyl group wherein the aryl group contains 8, 10 or 12 carbons, an aralkyloxycarbonyl group
wherein the aralkyl group contains from 7 to 13 carbons or an alkoxycarbonyl group wherein the
alkyl group contains from 1 to 6 carbons;

(ff)-(1) an aliphatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon of
an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to 4
hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen, wherein the aliphatic heterocyclic group may optionally contain 1 or 2 double bond(s),
which aliphatic heterocyclic group may be substituted at any nitrogen with an alkyl group
containing from 1 to 6 carbons, an alkanoyl group containing from 2 to & carbons, an aryloxycar-
bonyl group wherein the aryl group contains 8, 10 or 12 carbons, an aralkyloxycarbonyl group
wherein the aralkyl group contains from 7 to 13 carbons or an alkoxycarbonyl group wherein the
alkyt group contains from 1 to 6 carbons;

(09) an aromatic heterocyclic group containing (1) from 1 to0 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of suifur, nitrogen
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and oxygen and (2) from 1 to 2 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring(s) may be substituted with a member of
the group consisting of fluoro, chloro, bromo, iodo, trifiuoromethyl, alkyt containing methyl, alkoxy
containing from 1 to 2 carbons, alkanoyl containing from 2 to 3 carbons, carboxy, aminocar-
bonylalkyl (2 to 8 carbons) and aminocarbonyl, and provided further that any nitrogen atom may
be substituted by an alkyl group containing from 1 to 6 carbons;
{99)-(1) an aromatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon
atom of an aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen and (2) from 1 to 2 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring(s) may be substituted with 2 member of
the group consisting of fluore, chloro, bromo, iodo, trifluoromethyl, methyl, alkoxy containing from
1 to 2 carbons, alkanoyl containing from 2 to 3 carbons, carboxy, aminocarbonylalky! (2 to 6
carbons) and aminocarbonyl, and provided further that any nitrogen atom may be substituted by
an alkyl group containing from 1 to 6 carbons;
{hh) alkylureido whersin the alkyl group contains from 1 to & carbons;
{hh)-(1) cycloalkylureido wherein the alkyl group contains 3 to 15 carbons;
(i) aralkylureido whersin the aralky! group contains from 7 to 13 carbons;
(ij arylureido wherein the aryi group contains 6 or 10 carbons;
(ii}-(1} arylureido wherein the aryl group contains B or 10 carbons and is substituted by 1 to 3
members independently selected from the group consisting of chloro, bromo, iodo, ffuoro,
hydroxy, trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6
carbons), carboxy, acylsulfonamido (1 to 15 carbons), aminocarbonylalkyl (2 to 6 carbons),
aminocarbonyl and S-tetrazolo;
For nitrogen:
(@) alkyl of 1 to 3 carbons;
{b) alkanoyl containing from 2 to 6 carbons;
{c) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;
{d} aralkanoyl containing 8 to 13 carbons;
(o) formyl;
(f) an aliphatic heterocyclic amino group wherein the amino link is bonded directly to a carbon of
an aliphatic heterocyclic group defined in (ff) for the carbon substituents;
(g) an aromatic heterocyclic amino group whersin the amino link is bonded directly to a carbon of
the aromatic heterocyclic group defined in (gg) for the carbon substituents.
(V) an aryl group containing 6 or 10 carbons;
(V} an aryl group containing 6 or 10 carbons suitably substituted by 1 to 3 members selected
independently from the group consisting of fiuoro, chloro, bromo, iodo, triflucromethyl, alkyl contain-
ing from 1 to & carbons, alkoxy containing from 1 to 6 carbons, alkoxycarbonyl containing from 2 to
6 carbons, carboxy, alkylcarbonylamino whersin the alkyl group contains 1 to 6 carbons, 5-tetrazolo,
and acylsulfonamido containing from 1 to 15 carbons;
(Vl} a cycloalkyl group containing from 3 to 15 carbons;
(Vi)-(1) a cycloalkyl group containing from 3 to 15 carbons, substituted by a member selected from
the group consisting of carbon and alkoxycarbonyl whersin the alkoxy group contains 1 to 4
carbons;
(VIl} an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to
4 hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen, which may be substituted at any nitrogen with a member selected from the group consisting
of methyl, an alkanoyl group containing from 2 to 6 carbons, an aryloxycarbonyl group wherein the
aryl group contains 6 or 10 carbons, an aralkoxycarbony! group wherein the aralkyl group contains 7
carbons and an alkoxycarbonyl group containing from 2 to 3 carbons, provided that when A is OCO
or NHCQ, then A must be bonded to a carbon of the aliphatic heterocyclic group;
(VII) an aromatic heterocyclic group containing (a) from 1 to 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen, and {b) from 1 to 2 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring(s) may be substituted at any carbon atom
with a member of the group consisting of fluoro, chloro, bromo, iodo, trifluoromethyl, methyl, alkoxy
containing from 1 to 2 carbons, alkanoyl containing from 2 to 3 carbons, carboxy, and provided
further that any nitrogen may be substituted by an alkyl group containing from 1 to 6 carbons,
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provided that when A is OSO or NHCO then A must be bonded to a carbon of the aromatic
heterocycle;
(IX} in afkenyl group of 2 to 10 carbons, having at lsast one double bond;
(%) an alkenyt group of 2 to 10 carbons, having at least one double bond and substituted by a
member selected from the group consisting of
(a) aryl of 6 or 10 carbons;
(b} aryl of 6 or 10 carbons substituted by 1 to 3 members selected independently from the group
consisting of chloro, bromo, iodo, fluoro, hydroxy, triflucromethyl, alkyl (1 to & carbons), alkoxy {1
to 6 carbons), alkoxycarbonyt (2 to 6 carbons), carboxy, acylsulfonamido (1 to 15 carbons) and 5-
tetrazolo; and
(¢) ureidocarbonyl;
R* and R® are each hydrogen;
n=1; and
A is selected from the group consisting of

2 q q g
-c-' -?-C-. 'O'C'. and 'S'c

"

H o

3. A compound as claimed in Claim 1 whersin:
R is isopropyl;
R? is selected from the group consisting of:

(1) an alkyl group containing 2 to 3 carbons;

(11){q) ethyl substituted by aralkoxycarbonyl wherein the aralkoxy group contains 7 carbons;
{w) butyl substituted by an arylsulfonamido wherein the aryl portion has 6 carbons;
{x) ethy| substituted by acylsulfonamido containing 7 carbons;
{z) butyl substituted by aralkyloxycarbonylamino whersin the aralkoxy portion contains 7 carbons;
{cc) methy! substituted by an aryl containing 6 carbons; and

(1) aryl containing 6 carbons;

R? is selected from the group consisting of:

(I} branched alkyl containing 4 carbons;

(1} an alkyl group containing 5 carbons and 2 oxygens;

(IB{k) ethyl substituted by arylcarbonylamino wherein the aryl portion contains 6 carbons;
{) ethyl substituted by an aralkylcarbonylamino wherein the aralkyl portion contains 13 carbons;
{n) ethyl substituted by aralkylaminocarbony! wherein the alkyl contains 7 carbons;
{0) an alkyl group containing 2 or 10 carbons and substituted by carboxy;
(w) an alkyl group containing 5 carbons and substituted by aryisulfonamido wherein the aryl
portion containsg 6 carbons;
{x) ethy! substituted by an acylsulfonamido selected from the group consisting of 2-
{methylsulfonylaminocarbonyljethyl,  2-(phenylsulfonylaminocarbonyliethyl,  2-[(1-adamantyl)-
sulfonylaminocarbonyllethyl, and 2-[{1-naphthyl)sulfonylaminocarbonyllethyl;
{y) an alkyl group containing 2 or 10 carbons and substituted by methoxycarbonyl;
{z) an alkyl group containing 2 to 5 carbons and substituted by aralkoxycarbonyl wherein the
aratkoxy portion contains 7 carbons;
(aa) an alkyl containing 5 carbons and substituted by aryloxycarbonylamino wherein the aryloxy
portion contains 8 carbons;
(bb) ethy! substituted by alkoxycarbonylamino wherein the alky! group contains 4 carbons; and an
atkyl containing 5 carbons and substituted by an alkyloxycarbonylamino wherein the alkoxy group
contains 2 carbons and is substituted on the terminal carbon via a direct link to a carbon atom of
an aromatic heterocycle containing 5 carbons and t nitrogen;
(bb}-(3) a propyl group substituted by an aryloxyalkyicarbonylamino wherein the aryl group
contains 6 carbons and the alky! group is methyl;
(cc) methyl or butyl substituted by aryl containing 6 carbons; and a branched alkyl group
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containing 5 carbons and substituted by 2 aryl groups each containing 6 carbons;
(dd} a member selected from the group consisting of an alkyl containing 1 or 2 carbons and
substituted with an aryl containing 6 carbons wherein the aryl is further substituted by carboxy,
methyl substituted by an aryl containing 6 carbons wherein the aryl is further substituted by
methoxycarbonyl; ethyl substituted by an aryl containing 6 carbons wherein the aryl is further
substituted by ethoxycarbony!; and ethy| substituted by an aryl containing 6 carbons wherein the
aryl is further substituted by an acylsulfonamido containing 7 carbons;
(ee) sthyl substituted by a cycloalkyl containing 10 carbons;
(f) ethyl substituted by an aliphatic heterocycle containing 4 carbons, 1 nitrogen and 1 oxygen;
(g9) an alkyl containing 1 to 2 carbons and substituted by an aromatic heterocycle containing 4
carbons and 1 sulfur; and ethyl substituted by an aromatic heterocycle containing 5 carbons and
1 nitrogen;
(iix-(1) an alky! group containing 5 carbons and substituted by an arylureido wherein the aryl
portion contains 6 carbons and wherein the aryl portion is further substituted by ethoxycarbony!
or carboxy;
(zz) propyl substituted by aryloxy wherein the aryl contains & carbons; a branched alkyl group
containing 5 carbons and substituted by 2 aryloxy groups each containing 8 carbons;
{zzz) methyl or propyl substituted by an aryloxy containing 6 carbons wherein the aryloxy is
further substituted by aminocarbony!; and methyl substituted by an aryloxy containing 6 carbons
wherein the aryloxy is further substituted by ethoxycarbonyi;
{1V} an aryl group containing 6 or 10 carbons;
{V}) an aryl group containing 6 carbons substituted by a member selected from the group consisting
of fiuoro, hydroxy, carboxy, methoxy, ethoxy, methoxycarbonyl, ethoxycarbonyl, methyicar-
bonylamino, an acylsulfonamido containing 2 carbons, an acyisulfonamido containing 7 carbons, an
acylsulfonamido containing 11 carbons, an acylsulfonamido containing 14 carbons; an aryl group
containing 6 carbons and substituted by 2 chloros; and an aryl group containing 6 carbons and
substituted by one chloro and one amino;
(VI) a cycloalkyl containing 10 carbons;
(VI)-(1) a cycloalky! containing 5 carbons and substituted by carboxy or ethoxycarbonyl; and
(*X) an alkenyl group containing 2 carbons and substituted by a member selected from the group
consisting of carboxy, carboxyphenyl, ethoxycarbonyl, ureidocarbonyl, acylsulfonamido, and 4-
carboxyphenyl,
R* is hydrogen;
R® is selected from the group consisting of:
{l) n-butyl;
(II{q) ethy] substituted by aralkoxycarbonyl wherein the aralkoxy contains 7 carbons; and
(I)(z) butyl substituted by aralkyloxycarbonylamino wherein the aralkyt group contains 7 carbons;
A is as defined above; and
n =1,

A compound as claimed in Claim 1 selected from the group consisting of:
1) 35(orR)-Phenyimethoxycarbonyl-L-valyi-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide;
2) 3(RS)-[(Phenylmethoxy)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide;
3) 3(RS)-[(4-(Ethoxycarbonyl)phenyhaminocarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-triffuoro-2-oxopen-
tyl)]-L-prolinamide;
4) 3(RS)-{(4-Carboxyphenyl)aminocarbonyi]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl}}-L-pro-
linamide;

. 5) 3(RS)-{(4-Phenylbutyl)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopenty!)]-L-prolinamide;
6)  3(RS)-2[2-(Tricyclo]3.3.1.137Jdec-1-yl)ethoxycarbonyl]-L-valyl-N-[3-(4-methyi-1,1,1-trifluoro-2-ox-
opentyl)]-L-prolinamide;

7) 3(RS)-[(4-Methoxyphenyl)carbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-triflucro-2-oxopentyl)}-L-pro-
linamide;

8) 3(RS)-N2,N¢-Di[{phenylmethoxy)carbonyl]-L-lysyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-pro-
linamide;

9) 3(RS}[(Phenylmethoxy)carbonyi]-L-phenylalanyl-N-{3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-pro-
linamide;

10) 3(RS)-[2-(Methoxycarbonyljethyicarbonyl}-L.-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-
oxopen-tyl)]-L-prolinamide;
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11} 3(RS)-[(2-Carboxyethyl)carbonyl}-L-norleucyi-L-valyl-N-[3~(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-
L-prolinamide;

12) 3I(RS)-[(Phenylmethoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-methyl-1.1,1-trifluoro-2-ox-
opentyl)]-L-prolinamide phenylmethyl ester;

13) 3(RS)-N2-[2-(Methoxycarbonyl)ethylcarbonyl]-N¢ -[(phenylmethoxy)carbonyl]-L-lysyl-L-valyl-N-[3-
(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide;

14) 3{RS)-N2-[(2-Carboxyethyl)carbonyl]-Né -[{phenylmethoxy)carbonyl]-L-lysyl-L-valyl-N-[3-{4-methyl-
1,1,1-triflucro-2-oxopentyl)}-L-prolinamide;

15) 3S(orR)-N2,N¢ -Di[{phenyimethoxy)carbonyl]-L-lysyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-ox-
opentyl)]-L-prolinamide;

18) 3(RS)-(1-Naphthylcarbonyl)-L-valyl-N-{3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide;

17) 3(RS)-{4-(Methylsulfonylaminocarbonyhphenylaminocarbonyl]-L-valyl-N-[3-(1,1, 1-trifluoro-4-
methyl-2-oxopenty!)]-L-prolinamide;

18) 3(RS)-[2-(4-Morpholinyl)ethoxycarbonyl]-L-valyl-N-[3-(1,1 J-trifluora-4-methyl-2-oxopentyl}}-L-pro-
linamide;

19) 3(RS)-[(2,4-Dichlorophenyl)carbonyl)}-L-valyl-N-[3-(1,1 ,Htrifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamide;

20) 3(RS)-Phenoxycarbonyl-L-vaiyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide:

21) 3(RS})-{2-(2-Pyridyl)ethoxycarbonyl}-L-vaiyl-N-[3-(1,1,1 -trifluoro-4-methyi-2-oxopentyl)]-L-pro-
linamide;

22) 3(RS}-[4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonyi]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

23) 3(RS)-[2-(3-Thiophenyl)ethoxycarbonyl]-L-valyl-N-[3-(1,1 ,1-trifluoro-4-methyl-2-oxopenty|)}-L-pro-
linamide;

24)  3(RS)-(Phenylmethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide;

25) 3(RS)-(Phenoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}- L-pro-
linamide;

26) 3(RS)-N2-(1,1-Dimethylethoxycarbonyl)-N¢ -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-
methy!-2-oxopentyl)]-L-prolinamide;

27) 3(RS)-[2-(Tricylo[3.3.1.137}-dec-1-yl)ethoxycarbonyl]-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

28)  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methy!|-
2-oxopentyl)]-L-prolinamide;

28)  3(RS)-N-Phenyimethoxycarbonyl-N2-phenylsulfonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamide;

30) 3(RS)-[Z-(4-Aminocarbonylamino-1,4-dioxo-2-butenyl)}-L-valyl-N-[3-(1,1,1-trifluoro-4-methy)-2-ox-
opentyl)}-L-prolinamide;

31) 3(RS}-Phenylaminocarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide:

32) 3(RS)-[[4-[(1-Naphthylsulfonyl)aminocarbonyl] phenyllaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L-prolinamide;

33) 3(RS)-N2-(4-Hydroxycarbonylphenyfaminocarbonyi-N¢ -phenylmethoxycarbonyl-L-lysyl-N-[3-
{1.1,1-trifluoro-4-methyl-2-oxopentyl)l-L-prolinamide;

34)  3(RS)-(4-Hydroxycarbonylphenyljcarbonyl-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl}-L-
prolinamide;

35)  3{RS)-(Tricyclo[3.3.1.1%"1dec-1 -yl)sulfony!-L-a-aminobutyry!-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamids;

36) 3(RS})-(4-Methoxycarbonylphenyl)carbonyl-L valyl-N-[3-{1,1,1-trifluoro-4-methyl-2-oxopentyl)j-L-
prolinamide;

37)  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-phenylatanyl-N-[3-(1,1 ,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide;

38) 3(RS)-(4-Msthoxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(,1,1 -trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamide;

38} 3(RS)-[E-3-(4-Ethoxycarbonylphenyl)-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1 ,1-trifluoro-4-methyl-2-ox-
opentyl}]-L-prolinamide;

40) 3(RS)-(2-Ethoxycarbonylphenyl)aminocarbonyl-L-valyl-N-[3-(1,1 A-trifluoro-4-methyi-2-oxopentyl)]-
L-prolinamide;

41) 3(RS)-4-[(4-Nitrophenyl)sulfonylaminocarbonyl]phenyicarbonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-
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methyl-2-oxopentyl)}-L-prolinamide;

42) 3(RS)-Phenylmethoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyi)]-L-pro-
linamide phenylmethy| ester;

43) 38(or R)-(Tricyclo[3.3.1.137]dec-1-ylisulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide;

44) 3(RS)-Phenylmethoxycarbonyl-L-[5-(phenylsulfonylamino)glutamyl}-N-[3-(1,1,1-trifluoro-4-methyi-
2-oxopenty!)]-L-prolinamide;

45)  3(RS)-[4-(Phenylsuifonylaminocarbonyl}phenylicarbonyl]-L-valy!-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide;

45)  3(RS)-[4-[{(4-Bromophenylsulfonylaminocarbonyllphenylcarbonyl]-L-valyt-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

47) 3(RS)-4-(1-Naphthylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamids;

48)  3(RS)[2-(4-Aminocarbonyiphenoxy)-1-oxoethyl}-L.-Valyl-N-[3-(1,1,1-¥fifluoro-4-methyl-2-oxopen-
tyl}}-L-prolinamide;

49) 3(RS)-(4-Hydroxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamids;

50) 3(RS)-[4-[4-(2-Amino-2-oxoethyliphenoxy }1-oxobutyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methy|-2-ox-
opentyl}]-L-prolinamide;

51) 3(RS)-E-{3-(4-Hydroxycarbonylphenyl)-1-oxoprop-2-enyl}-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide;

52) 3(RS)-[2-(4-Ethoxycarbonylphenoxy)-1-oxoethyl}-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamide;

53) 3(RS)-[3-(4-Ethoxycarbonyiphenyl)-1-oxopropyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)}-L-prolinamide;

54) 3(RS)-4-Hydroxybenzoy!-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamide;

55)  3(RS)[4-[(4-Chlorophenyl)sulfonylaminocarbonytiphenylcarbonyi]-L-valyl-N-{3-(1.1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

56) 3(RS)-[3-(4-Hydroxycarbonylphenyl)-1-oxopropyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl}}-L-prolinamids;

57) 3(RS)-[3-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]phenyl]-1-oxopropyl]-L-valyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide;

58) 3(RS)-E-[3-[4-[(4-Chiorophenyl)sulfonylaminocarbonyi]phenyl}-1-oxoprop-2-enyl]-L-valyl-N-[3-
(1,1,1-trifluoro-4-methyl-2-axopentyl)}-L-prolinamide;

59) 3(RS)-[1-[4-[[{4-Bromophenyi)sulfonyl][phenyimethyl]laminocarbonyllphenyl]-1-oxomethyl}-L-
valyl-N-[3-(1,1,1-triflucro-4-methyl-2-oxopenty))]-L-prolinamide;

60) 3R(orS)-(Tricyclo[3.3.1.137Jdec-1-yl)sulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-
prolinamide;

61} 3S(orR}-[4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamide;

62) 3S(or R)-Phenylmethoxycarbonyl-L-phenyiglycyl-N-[3-(1,1,1-trifluoro-4-methy!-2-oxopentyl)}-L-
prolinamide;

63) 3S(or R)-[4-[{4-Bromophenyl)sulfonylaminocarbonyl]phenyicarbonyl)-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)}-L-prolinamide;

64) 3S(or R)-[4-[{4-Chlorophenyl)sulfonylaminocarbonyljphenylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)}-L-prolinamide;

65) 3S(or R)-Phenylmethoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-pro-
linamide;

66) 3S({or R)-[(4-Carboxyphenylaminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty!)]-L-
prolinamide,;

67)  3{RS)-[4-[{(4-Chlorophenylisulfonylaminocarbonyi]phenylcarbonyi]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamide;

68)  3(RS)-N2,N¢-Di(phenylmethoxycarbonyl)-L-lysyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamide;

69}  3(RS)-1,4-Dioxo-4-(phenylsulfonylamino)butyl}-L-leucyl-L-valyl-N-[3-(1,1,1,-trifluoro-4-methyl-2-
oxopentyl}}-L-prolinamide;

70} 3(RS)-[4-(Msthylsulfonylamino)-1,4-dioxobutyl}-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)]-L-prolinamids;
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71)  3(RS)-N2-[1,4-Dioxo-4-(phenylsulfonylamino)butyi]-N¢ -phenyimethoxycarbonyl-L-lysyl-L-valyl-N-
{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide; and

72)  3(RS)-1,4-Dioxo-4-[(tricyclo[3.3.1.137 Jdec-1-yl)sulfonylaminojoutyl}-L-leucyl-L-valyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl}}-L-prolinamide.

5
O . 5. A compound as claimed in Claim 4 selected from the group consisting of:
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1) 3(RS)-[(4-Carboxyphenyl}aminocarbonyl]}-L-, valyl-N-{3-(4-methyl-1,1,1-triflucro-2-oxopentyl})-L-
prolinamide;

2) 3(RS){(2-Carboxyethyl)carbonyl]-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-
prolinamide;

3) 3(FlS)-Nz-[(2-Carboxyethyl)carbonyl]-NE-[(phenylmethoxy)carbonyl]—L-lysyl-L-valyl-N-[S-(4-methyI-
1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide;

4) 3(RS)-[4-(Methylsulfonylaminocarbonyl)phenylaninocarbonyl]-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)}-L-prolinamide;

5} 3(RS)-{4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-nethyl-
2-oxopentyl)]-L-prolinamide;

6) 3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide;

7)  3(RS)-[Z-(4-Aminocarbonylamino-1,4-dioxo-2-butenyl)]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)}-L-prolinamide;

8) 3(RS)-[[4-[(1-Naphthylsulfonyl)aminccarbonyl] phenyllaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L-prolinamide;

9) 3(RS)-NZ-(4—HydroxycarbonyIphenyl)arninocarbonyl-N5-phenylmethoxycarbonyI-L-IysyI-N-[S-(1 g1
trifluoro-4-methyl-2-oxopentyl)}-L-prolinamide;

10)  3(RS)-(4-Hydroxycarbonylphenyijcarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamide;

11)  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-phenylalanyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)}-L-prolinamide;

12) 3(RS)-4-[{4-Nitrophenyl)sulfonylaminocarbonyl]phenyicarbonyl-L-valyl-N-[3-{1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

13} 3(RS}-Phenylmethoxycarbonyl-L-[5-(phenylsulfonylamino)glutamyl]-N-{3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)]-L-prolinamide;

14)  3(RS)-[4-(Phenylsulfonylaminocarbonyl)phenylcarbonyll-L-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-
oxopentyl)]-L-prolinamide;

15)  3(RS)[4-[(4-Bromophsnyl)sulfonylaminocarbonyllphenylcarbonyl}L-valyl-N-{3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamide;

16) 3(RS)-4-(1-Naphthylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamide;

17) 3(R8)-(4-Hydroxycarbonylphenyl)methoxycarbonyi-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-0x-
opentyl)}-L-prolinamide;

18)  3(RS)-E-[3-(4-Hydroxycarbonylphenyl)-1-oxoprop-2-enyl]-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamide;

18)  3(RS)-[4-({4-Chlorophenyl)sulfonylaminocarbonyl]phenylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L.-prolinamide;

20) 3(RS)-[3-(4-Hydroxycarbonylphenyl)-1-oxopropyl)-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-ox-
openyl}]-L-prolinamide;

21) 3(RS)-[3-[4-[(4—ChIorophenyl)suIfonylaminocarbonyl]phenyl]—1 -oxopropyl]-L-valyl-N-[3-(1,1,1-
trifluoro-4-methy1-2-oxopentyl)l-L-prolinamide;

22) 3(RS)-E-[3-(4-[(4-Chlorophenyl)sulfonylaminocarbonyljphenyl]-1-oxoprop-2-enyl)-L-valyl-N-[3-
{1.1,1-trifluoro-4-methyl-2-oxopentyh)]-L-prolinamide;

23)  38(orR)-[4-(Phenylsulfonylaminocarbonyl)phenylamoinocarbonyll-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;

24) 3S(or R)-{4-[(4-Bromophenyl)sulfonylaminocarbonyllphenylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)}-L-prolinamide;

25) 38(or R)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]phenylcarbonyl]-L-valyl-N-{3-(1,1,1-trifluoro-
4-methyi-2-oxopenty!)]-L-prolinamide;

26} 3S(or R)-{(4-Carboxyphenyl)aminocarbonyl]-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopentyl}]-L-
prolinamide;
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27) 3(RS)-[1.4-Dioxo-4-{phenylsulfonylamino)butyl]-L=leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-ox-
opentyl)}-L-prolinamide;

28) 3{RS)-[4-{Methyisulfonylamino}-1,4-dioxobutyl]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-0x-
opentyl)j-L-prolinamide; and

29) 3({RS)-N2-[1,4-Dioxo-4-(phenylsulfonylamido)butyl]-N® -phenylmethoxycarbonyl-L-lysyl-L-vatyl-N-
[3-(1.1,1-trifluoro-4-methyi-2-oxopenty}}-L-prolinamide.

6. A compound as claimed in Claim 5 selected from the group consisting of:
1) 3{RS)-([4-[(1-Naphthylsulfonyt)aminacarbonyl] phenyl]laminocarbonyl]-L-valyl-N-[3-{1,1,1-trifluaro-
4-methyl-2-oxopentyl}}-L-prolinamide;
2) 3(R8)-[4-[(4-Bromophenyl)sulfonylaminocarbonyl]phenyicarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;
3) 3(RS)-[4-[(4-Chiorophenyl)sulfonylaminocarbonylphenylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide;
4) 3S{or R)-[4-[(4-Bromophenyl)sulfonylaminccarbonyliphenylcarbonyl}L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamide; and
5) 3S(or R)-[4-{{4-Chlorophenyl}sulfonylaminocarbonyljphenylcarbonyll-L-valyl-N-[3-(1,1,1-trifluoro-4-
rmethyl-2-oxopentyl)]-L-prolinamide.

7. A compound as claimed in Claim 1 wherein said acid addition salt is one formed with hydrochloric,
hydrobromic, sulfuric, nitric, citric, maleic, fumeric or acetic acid.

8. A compound as claimed in Claim 1 wherein said base addition salt is one formed with an alkali metal
hydroxide, alkali metal carbonate, alkali metal bicarbonate, alkaline earth hydroxide or an organic amine
salt.

9. A process for producing the compounds as claimed in any cne of Claims 1 through 8 comprising
oxdizing a compound of formula Vila, ViIb or Vlic
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to form a first compound of formula ia, Ib or I,

10. A process as claimed in Claim 9 which comprises an oxidation using a member selected from a group
consisting of the following:
(a) oxalylchloride, dimethyl sulfoxide, and a tertiary amine in methylene chioride;
{b) acetic anhydride and dimethy! sulfoxide;
{c) chromium trioxide-pyridine compiex in methylene chloride; and
{d) Dess-Martin periodinane in methylene chloride.

11. A process as claimed in Claim 10 wherein said oxidation comprises using Dess-Martin periodinane in
methylene chloride.

12, The process of Claim 9 further comprising forming a second compound of formula la, Ib, or Ic
containing a carboxy group in R? R3, or RS from said first compound of formula la, Ib, or Ic,
respectively, wherein said first compound contains a carboxylic acid ester group in R2, R3 or RS,
wherein said method comprises converting said carboxylic acid ester group into the corresponding
carboxy group.

13. A process as claimed in Claim 12 which comprises converting said carboxylic acid ester group into the
corresponding carboxy group by hydrolysis.

14. The process of Claim 9 or Claim 12 further comprising forming a third compound of formula la, Ib or ic
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containing a sulfonylaminocarbory! group in R2, R? or R® from said first or mild second compound of
formula la, Ib or Ic, respectively, wherein said first or said second compound contains a carboxy group
in R2, R3, or R° by coupling said carboxy group with the amino group of a sulfonamide.

. A process us claimed in Claim 14 which comprises a coupling method selected from using a member

of a group consisting of the following:
(a) 1-ethyl-3-(3-dimethylaminopropyljcarbodiimide hydrochioride and 4-dimethylaminopyridine in
methylene chloride; and
(b) 1,3-dicyclohexylcarbodiimide and 4-dimethylaminopyridine in methylene chioride.

A pharmaceutical composition comprising a compound of Claim 1, or a salt thereof, in association with
a non-toxic pharmaceutically-acceptabie diluent or carrier.

A compound of the formula iVa, Ivb or Ve :-

I¥a

Vb

Ne

wherein R1, R2, R4, R5, R6 and n have any of the meanings defined in Claim 1.

Claims for the following Contracting State : AT

1.

A process for producing a compound of formula Ia, Ib or Ic
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3 R! N
N, /OMLGco. cq

la

R4 Ib

wherein
R' is an alkyl group containing from 1 to 5 carbon atoms, and more preferably from 2 to 5 carbons;
R? and R® are each selected independently from the group consisting of:
{1} an alkyl group containing from 1 to 10 carbons;
(1) an alkyl group containing from 1 to 6 carbon atoms substituted by at least one member selected
from the group consisting of:
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(a) hydroxy;

(b} amino;

(c) alkylamino containing from 1 to 6 carbons;

(d) dialkylamino wherein each alkyl group contains from 1 to 6 carbons;
(e} alkanoyl containing from 1 to & carbons;

(f) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;

(g) aralkanoyl containing 8 to 13 carbons;

{h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;

(i) alkylcarbonylamino wherein the alkyl group contains from 1 to 6 carbons;

{i) alkylaminocarbony! wherein the alkyl group contains from 1 to 6 carbons;

{k) arylcarbonylamino wherein the aryl group contains 8, 10 or 12 carbons;

(I) aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;
{m) arylaminocarbony! wherein the aryl group contains 6, 10 or 12 carbons;

{n) aralkylaminocarbony! whersin the aralkyl group contains from 7 to 13 carbons;
{o) carboxy;

{p} aryloxycarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

(q) aralkoxycarbonyl whersin the aralkoxy group contains from 7 to 13 carbons;
() alkanoyloxy containing from 1 to 6 carbons;

(s) aroyloxy wherein the aryl portion contains 6, 10 or 12 carbons;

(t) aralkanoyloxy containing from 8 to 14 carbons;

{u) alkylsulfonamido wherein the alkyl group contains from 1 to 6 carbons;
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(v) aralkylsulfonamido wherein the aralkyl group contains from 7 to 13 carbons;
{w} arylsulfonamido wherein the ary! group contains 6, 10 or 12 carbons;
(x) acylsulfonamido (i.e. acylaminosutfonyl and sulfenylaminocarbonyl) including acylsulfonamido
wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the acylsul-
fonamide and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fluoro, chloro, bromo, iocdo and nitro;
(y) alkoxycarbonyl wherein the alkoxy group contains from 1 to 6 carbons;
(z) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.g.,
benzyloxycarbonyl amino};
{aa) aryloxycarbonylamino wherein the aryloxy group contains 6, 10 or 12 carbons;
(bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to 6 carbons;
{cc) aryl containing 6, 10 or 12 carbons (e.g., phenyl, biphenyl, naphthyl);
{dd) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members selected from the
group consisting of chloro, bromo, iodo, fiuoro, trifluoromethyl, hydroxy, alkyl (1 to 6 carbons),
alkoxy (1 to 6 carbons), alkoxycarbonyl (1 to & carbons), carboxy, 5-tetrazolo, and acylsufonamido
{i.e. acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) and provided that when the
acylsulfonamido contains an aryl the aryl may be further substituted by a member selected from
fluoro, chioro, bromao, iodo and nitro;
{ee) cycloalkyl containing from 3 to 15 carbons (e.g., cyciohexyl, adamantyi, norbornyl).
(ff} alkyluretdo wherein the alkyl group contains from 1 to 6 carbons;
{gQ) aralkylureido wherein the aralkyl group contains from 8 to 13 carbons;
(hh) arylureido wherein the aryl group contains 6, 10 or 12 carbons; and
(I} an aryl group of 6 carbons, e.g. phenyl.
R3 is selected from the group consisting of:
{I) an alkyl group containing from 1 to 12 carbons;
{ll) an alkyl group containing from 1 to 12 carbons and from 1 to 4 hetero atoms each of which is
selected independently from the group consisting of nitrogen and oxygen;
{li} an alkyl group containing from 1 to 12 carbons and, optionally, 1 to 4 hetero atoms each of
which is selected independently from the group consisting of nitrogen and oxygen, and substituted
on at least one of carbon or nitrogen by 1 to 3 members selected independently from the group
consisting of:
For carbon:
(a) hydroxy, provided that it may not be on a carbon directly bonded to A;
{(b) amino, provided that it may not be on a carbon directly bonded to A;
(c) alkylamino containing from 1 to & carbons, provided that it may not be on a carbon dirsctly
bonded to A;
(d) dialkkylamino wherein each alkyl group contains from 1 to 8 carbons, provided that it may not
be on a carbon directly bonded fo A;
(¢) alkanoyl containing from 1 to 6 carbons;
(f) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;
(g) aralkanoyl containing 8 to 13 carbons;
(h) amido which may be attached to the alkyl group via either a nitrogen or carbon of said amido;
(i) atkylcarbonylamino wherein the alkyl group contains from 1 to 6 carbons;
(i) alkylaminocarbony! wherein the alkyl group contains from 1 to 6 carbons:
(k) arylcarbonylamino wherein the aryl group contains 6, 10 or 12 carbons;
{k)-(1) arylcarbonyilamino wherein the aryl group contains 8, 10 or 12 carbons and is substituted
by a member selected from carboxy, alkoxycarbonyl, where alkoxy is 1 to 3 carbons, 5-tetrazolo,
and acylsuifonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) containing 1 to 15 car-
bons and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;
(1) aralkylcarbonylamino wherein the aralkyl group contains from 7 to 13 carbons;
(I-(1) aralkylcarbonylamino whersin the aralkyl group contains 7 tc 13 carbons and is substituted
by a member selected from carboxy, alkoxycarbonyl, where the alkoxy has 1 to 3 carbons, 5-
tetrazolo, and acylsutfonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) containing 1 to
15 carbons and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;
{m) arylaminocarbonyl| wherein the aryl group contains 6, 10 or 12 carbons;
(n) aralkylaminocarbonyl wherein the aralkyl group contains from 7 to 13 carbons;
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(o) carboxy;

(p) aryloxycarbonyl wherein the aryl group contains 6, 10 or 12 carbons;

(q) aralkoxycarbonyl wherein the aralkoxy group contains from 7 to 13 carbons;

{r) alkanoyloxy containing from 1 to 6 carbons;

{s) aroyloxy wherein the aryl portion contains 6, 10 or 12 carbons;

{t} aralkanoyloxy containing from 8 to 13 carbons;

{u) atkylsulfonamido wherein the alkyl group contains from 1 to 8 carbons;

(u)-(1) cycloalkylsulfonamido wherein the cycloalkyl portion contains 3 to 15 carbons (e.g.,
cyclohexyl, adamantyl, norbornyl);

(v) aralkyisulfonamido wherein the aralky! group contains from 7 to 13 carbons;

(w) arylsulfonamido wherein the aryl group contains 6, 10 or 12 carbons;

(x) acylsulfonamido {i.e. acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) including
acylsulfonamido wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of
the acylsulfonamide, and provided that when the acylsulfonamide contains an aryl the aryl may
be further substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;

(y) alkoxycarbonyl wherein the alkoxy group contains from 1 to & carbons:

(2) aralkoxycarbonylamino wherein the aralkoxy group contains from 8 to 13 carbons (e.q.,
benzyloxycarbonylamino);

{z)-(1) aralkylaminocarbonyloxy wherein the aralkyl group contains 8 to 13 carbons;

{z)-(2) aryloxy wherein the aryl contains 6, 10 or 12 carbons;

{z)}-(3) aryloxy wherein the aryl contains 8, 10 or 12 carbons and is substituted by a member
selecied from aminocarbonyl, aminocarbonylalkyl where the alkyl has 1 to 3 carbons, alkoxycar-
bonyl having 1 to 3 carbons, and carboxy;

(aa} aryloxycarbonylamino whersin the aryloxy group contains 8, 10 or 12 carbons;

{(aa)-(1) arylaminocarbonyloxy thersin the aryl group contains 6, 10 or 12 carbons;

{bb) alkoxycarbonylamino wherein the alkyloxy group contains from 1 to & carbons;

{bb}-(1) alkoxycarbonylamino whersin the alkoxy group contains 1 to 6 carbons and is optionally
bonded on carbon to a carbon of an aromatic heterocyclic group as described in (gg) under R3;
{bb)-(2) alkoxycarbonylamino wherein the alkoxy group contains 1 to & carbons substituted by an
aliphatic heterocyclic group as described in (ff) under R3;

{bb)-(3) aryloxyalkylcarbonylaminoc wherein the aryl contains 6 or 10 carbons and the alkyl has 1
to 6 carbons;

{bb)-(4) alkylaminocarbonyloxy wherein the atkyl group contains 1 to 6 carbons;

{cc) aryl containing &, 10 or 12 carbons {e.g., phenyl, naphthyl, biphenyl);

{cc)-(1) aryloxy containing 6, 10 or 12 carbons;

{dd) aryl containing 6, 10 or 12 carbons and substituted by 1 to 3 members independently
selected from the group consisting of chloro, broma, iodo, fluoro, hydroxy, trifluoromethyl, alkyl (1
to 6 carbons), atkoxy (1 to § carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, aminocarbonylal-
kyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, and acylsulfonamido (i.e. acylaminosulfonyl and
sulfonylaminocarbonyl) (1 to 15 carbons), and provided that when the acylsulfonamido contains
an aryl the aryl may be further substituted by a member selected from fluoro, chloro, bromo, iodo
and nitro;

(dd)-(1} aryloxy containing 6, 10 or 12 carbons and substituted on carbon by 1 to 3 members
independently selected from the group consisting of chloro, bromo, iodo, fluoro, hydroxy,
frifluoromethyl, alky! (1 to 6 carbons), alkoxy (1 o 6 carbons), alkoxycarbonyl (2 to 6 carbons),
carboxy, aminocarbonylalkyl {2 to 6 carbons), aminocarbonyl, 5-tetrazolo, acylsulfonamido i.e.
acylaminosulfonyl and sulfonylaminocarbonyl) {1 to 15 carbons) and provided that when the
acylsulfonamido contains an ary! the aryl may be further substituted by a member selected from
fluoro, chloro, bromo, iodo and nitro;

{ee) cycloalkyl containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl);

{ee)-(1) cycloalkyloxy containing from 3 to 15 carbons;

{ff) an aliphatic heterocyclic group of at least 4 atoms containing from 1 to 5 carbons and from 1
to 4 hetero atoms each of which is selected independently from the group consisting of nitrogen
and oxygen (e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may optionally
contain 1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at any
nitrogen with an alky! group containing from 1 to 6 carbons, an alkanoyl group containing from 1
to 6 carbons, an aryloxycarbonyl group wherein the aryl group contains 6, 10 or 12 carbon atoms,
an aralkyloxycarbonyl group wherein the aralkyl group contains from 7 to 13 carbons or an
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alkoxycarbony| group wherein the alky! group contaiins from 1 to 6 carbons;

(ff)-(1} an aliphatic heterocyclic oxy group wherein the oxy link the is bonded directly to a carben
atom of the aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and
from 1 to 4 hetero atoms each of which is selected independently from the group consisting of
nitrogen and oxygen, (e.g., morpholine, piperazine), wherein the aliphatic heterocyclic group may
optionally contain 1 or 2 double bond(s), which aliphatic heterocyclic group may be substituted at
any nitrogen with an alkyl group containing from 1 to 6 carbons, an alkanoyl group containing
from 1 to 6 carbons, an aryloxycarbony! group wherein the aryl group contains 6, 10 or 12
carbons, an aralkyloxycarbonyl group wherein the aralkyl group contains from 7 to 13 carbons or
an alkoxycarbonyt group wherein the atkyl group contains from 1 to 6 carbons;

(9g) an aromatic heterocyclic group containing {1) from 1 to 15 carbons and from 1 to 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen and (2) from 1 to 3 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring{s) may be substituted with a member of
the group consisting of fluoro, chloro, bromo, iodo, trifluoromethyl, alkyl containing from 1 to 6
carbons, alkoxy containing from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons, carboxy,
aminocarbonylatkyl (2 to 6 carbons) and aminocarbony!, and provided further that any nitrogen
atom may be substituted by an alkyl group containing from 1 to 8 carbon atoms;

{(g9)-(1) an aromatic heterocyclic oxy group wherein the oxy link is bonded directly to a carbon of
an aromatic heterocyclic group containing (1) from 1 to 15 carbons and from 1 to 4 heteroatoms
each of which is selected independently from the group consisting of sulfur, nitrogen and oxygen
and (2) from 1 to 3 five or six-membered rings at least one of which is aromatic, and optionally,
wherein up to 3 carbons of the aromatic ring(s) may be substituted with a member of the group
consisting of fluoro, chloro, bromo, iodo, triflucromethy!, alkyl containing from 1 to 6 carbons,
alkoxy containing from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons, carboxy,
aminocarbonylalkyl (2 to 6 carbons) and aminocarbonyl, and provided further that any nitrogen
atom may be substituted by an alkyl group containing from 1 to 8 carbons;

(hh) alkylureido whersin the alkyl group containg from 1 to 6 carbon atoms:

(hh)-(1) cycloalkylureido wherein the alkyl group contains 3 to 15 carbons;

(ii) aralkytureido whersin the aralkyl group contains from 7 to 13 carbons;

(ii) arylureido whersin the aryl group contains 6, 10 or 12 carbons;

(iiy-(1) arylureido wherein the aryl group contains 6, 10 or 12 carbons and is substituted by 1 to 3
members selected indepsndently from the group consisting of chloro, bromo, iodo, fluoro,
hydroxy, trifluoromethyl, alkyl (1 to 6 carbons), alkoxy (1 to 6 carbons), alkoxycarbonyl (2 to 6
carbons), carboxy, aminocarbonylalkyl (2 to 6 carbons), aminocarbonyl, 5-tetrazolo, and acylsul-
fonamido (i.e. acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) including acylsul-
fonamido wherein the acyl group contains 1 to 7 carbons when it is the terminal portion of the
acyisulfonamide and provided that when the acylsulfonamido contains an aryl the aryl may be
further substituted by a member selected from fluoro, chiore, bromo, iodo and nitro;

For nitrogen:

(a} alkyl of 1 to 3 carbons;

(b} alkanoy! containing from 2 to 6 carbon atoms;

(c) arylcarbonyl wherein the aryl contains 6, 10 or 12 carbons;

(d) aralkanoyl containing 8 to 14 carbons;

(e} formyl;

{f) an aliphatic heterocyclic group wherein the amino link is bonded directly to a carbon of an
aliphatic heterocyclic group defined in (ff) for the carbon substituents:

(g) an aromatic heterocyclic group wherein the amino link is bonded directly to a carbon of the
aromatic heterocyclic group defined in (gg) for the carbon substituents.

{IV) an aryl group containing 8, 10 or 12 carbons;

(V) an aryl group containing 6, 10 or 12 carbons suitably substituted by 1 to 3 members selected
independently from the group consisting of fluoro, chioro, bromo, iodo, triflusromethy), hydroxy, alky!
containing from 1 to 6 carbons, alkoxy containing from 1 to 6 carbons, alkoxycarbonyl containing
from 2 to 6 carbons, carboxy, alkylcarbonylamino wherein the alkyl group contains 1 to 6 carbons, 5-
tetrazolo, and acylsulfonamido {i.e. acylaminosulfonyl and sulfonylaminocarbonyf) containing from 1
to 15 carbons, and provided that when the acylsulfonamido contains an aryl the aryl may be further
substituted by a member selected from fluoro, chloro, bromo, iodo and nitro;

(V1) a cycloalkyt group containing from 3 to 15 carbons (e.g., cyclohexyl, adamantyl, norbornyl);
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{V1)-(1) a cycloalkyl group containing from 3 to 15 carbons {e.g., cyclohexyl, adamantyl, norbornyl),
substituted by a member selectsd from the group consisting of carboxy and alkoxycarbonyl wherein
the alkoxy group contains 1 to 4 carbons;
{Vil) an aliphatic heterocyclic group of at least 5 atoms containing from 1 to 5 carbons and from 1 to
4 hetero atoms each of which is selected independently from the group consisting of nitrogen and
oxygen, (e.g., morpholine, piperazine) which may be substituted at any nitrogen with a member
selected from the group consisting of an alkyl group containing from 1 to 6 carbon atoms, an
alkanoyl group containing from 1 to 6 carbons, an aryloxycarbonyl group wherein the aryl group
contains 6, 10 or 12 carbons, an aralkoxycarbonyl group wherein the aralkyl group contains from 7
to 13 carbons and an alkoxycarbony! group containing from 2 to 7 carbons, provided that when A is
OCO or NHCO then A must be bonded to a carbon atom of the aliphatic heterocyclic group;
(Vi) an aromatic heterocyclic group containing (a) from 1 to 15 carbons and from 1 o 4
heteroatoms each of which is selected independently from the group consisting of sulfur, nitrogen
and oxygen, and (b) from 1 to 3 five or six-membered rings at least one of which is aromatic, and
optionally, wherein up to 3 carbons of the aromatic ring(s) may be substituted at any carbon atom
with a member of the group consisting of fluoro, chloro, bromo, iodo, trifluaromethyl, alkyl containing
from 1 to 6 carbons, alkoxy containing from 1 to 6 carbons, alkanoyl containing from 2 to 6 carbons,
carboxy, and provided further that any nitrogen may be substituted by an atkyl group containing
from 1 to 6 carbons, provided that when A is OCO or NHCO then A must be bonded to a carbon of
the aromatic heterocycle;
{IX) an atkenyl group of 2 to 10 carbons, having at least one double bond; and
(X) an alkenyl group of 2 to 10 carbons, having at least one double bond and substituted by a
member selected from the group consisting of
(a) aryl of 8 or 10 carbons;
(b) aryl of 6 or 10 carbons substituted by 1 to 3 members selected independently from the group
consisting of chloro, bromo, iodo, fluoro, hydroxy, trifluoromethyi, alkyl (1 to 6 carbons), alkoxy (1
to 6 carbons), alkoxycarbonyl (2 to 6 carbons), carboxy, 5-tetrazolo, and acylsulfonamido {i.e.
acylaminosulfonyl and sulfonylaminocarbonyl) (1 to 15 carbons) and provided that when the
acylsulfonamido contains an aryl the aryl may be further substituted by a member selected from
fluero, chloro, bromo, iodo and nitro; and
{c) ureidocarbonyl.
R* and R® are independently selected from hydrogen or methyl;
nis ¢, 1 or 2; and
A is selected from the group consisting of

0 0 0 0

" L 1] " "

-C-, -N-C-, -0-C-, and -S-;
H 0

and
where appropriate, the acid- and base-addition salts thereof and provided that:

(1) alkyls may be straight or branched chain;
(2) no carbon of an alkyl may be directly bonded to two hetercatoms;
(3) no hetsroatom may be directly bonded to a sulfur, nitrogen or oxygen; and
(4) alkenyls of IX and X for R® may not be 1,1-disubstituted, and a carbon of a double bond may not
be directly bonded to an oxygen or nitrogen
wherein said process comprises oxidizing a compound of formula Vlia, Vb, or V¢, respectively.
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A process as claimed in Claim t which comprises an oxidation selected from a group consisting of the
following:

{a) oxalylchloride, dimethy| sulfoxide, and a tertiary amine in methylene chloride;

{b}) acetic anhydride and dimethyl sulfoxide;

{c) chromium trioxide-pyridine complex in methylene chloride; and

{d) Dess-Martin periodinane in methylens chloride.

A process as claimed in Claim 1 or Claim 2 wherein said oxidation comprises using Dess-Martin
periodinane in methylene chloride.

The process of Claim 1 further comprising forming a second compound of formula ia, 1, or Ic
containing a carboxy group in R?, R? or R® from said first compound of formula la, b, or fc,
respectively, wherein said first compound contains a carboxylic acid ester group in R2, R® or RS
wherein said method comprises converting said carboxylic acid ester group into the corresponding
carboxy group.

A process as claimed in Claim 4 which comprises converting said carboxylic acid ester group into the
corresponding carboxy group by hydrolysis.
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6. The process of Claim 1 or Claim 4 further comprising férming a third compound of formula la, Ib or tc
containing a sulfonylaminocarbonyl group in R2, R or R® from said first or said second compound of
formula la, Ib or Ic, respectively, wherein said first or said second compound contains a carboxy group
in R?, R3, or R® by coupling said carboxy group with the amino group of a sulfonamide.

5
O 7. A process as claimed in Claim 8 which comprises a coupling selected from using a member of a group
consisting of the following:
(a) 1-ethyl-3-(3-dimethylaminopropyl)carbediimide hydrochloride and 4-dimethylaminopyridine in
methylene chioride; and
10 (b) 1,3-dicyclohexylcarbodiimide and 4-dimethylaminopyridine in methylene chloride.

Revendications
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

15 1. Compose de formule la, Ib ou Ic ;

1
R
. 3 ‘
G RIA CONM.QH.CO.CR

(_HIK Ia

2 1
3 R /O ‘pl\
a0 R.A (ONH.CH .CO.CFR
‘ b
QQ-
35 @H" h
©
R 2. «p\l

, |

w RA— > ( c_oNHCH CoO. Q3

\X\ ‘§ lc
RS R S

45 ’R -(HL"\

dans laquelle
R* est un groupe alkyle contenant 1 & 5 atomes de carbone et de préférence 2 4 5 atomes de
50 carbone ;
R2 et R® sont choisis chacun, indépendamment, dans le groupe comprenant :
{l} un groupe alkyle contenant 1 2 10 atomes de carbone ;
{1 un groupe alkyle contenant 1 & 6 atomes de carbone, substitué par au moins un représentant du
groupe constitué de :
55 (a) hydroxy ;
{b) amino ;
{c) alkylamino contenant 1 & 6 atomes de carbone ;
{d) dialkylamino contenant dans chaque groupe alkyle 1 & 6 atomes de carbone ;
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(e) alcanoyle contenant 1 4 6 atomes de carbone ;

(f) arylcarbonyle dont le radical aryle contient 6, 10 ou 12 atomes de carbone ;

{g) aralcanoyle contenant 8 & 13 atomes de carbone ;

(h) amido qui peut &tre attaché au groupe alkyle par un atome d'azote cu de carbone dudit
groupe amido ;

(i) alkylcarbonylamino dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(i) alkylaminocarbonyle dont le groupe alkyle contient 1 3 6 atomes de carbone ;

(k} arylcarbonylamino dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

{I) aralky!carbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

(m) arylaminocarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbons ;

{n) aralkylaminocarbonyle dont le groupe aralkyle contient 7 4 13 atomes de carbone ;

{0) carboxy ;

{p) aryloxycarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

{q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 &4 13 atomes de carbone ;

{r} alcanoyloxy contenant 1 4 6 atomes de carbone ;

(s} aroyloxy dont la portion aryle contient 6, 10 ou 12 atomes de carbone ;

{t) aralcanoyloxy contenant 8 & 14 atomes de carbone ;

{u) alkylsulfonamido dont le groupe alkyle contient 1 4 6 atomes de carbone ;

{v} aralkylsulfonamido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

(w) arylsulfonamido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

{x) acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocarbonyle) comprenant un
groupe acylsulfonamido dont le groupe acyle contient 1 & 7 atomes de carbone lorsqu'il occupe
la position terminale de I'acylsulfonamide et sous réserve que lorsque le groupe acylsulfonamido
contient un groupe aryle, le groupe aryle puisse encore 8tre substitué par un substituant choisi
entre fluoro, chloro, bromo, iodo et nitro ;

{y) alkoxycarbonyle dont le groupe alkoxy contient 1 & 6 atomes de carbone ;

{z) aralkoxycarbonylamino dont le groupe aralkoxy contient 8 &4 13 atomes de carbone (par
exemple benzyloxycarbonylamino) ;

(aa) aryloxycarbonylamino dont le groupe aryloxy contient 8, 10 ou 12 atomes de carbons ;

{bb) alkoxycarbonylamino dont le groupe alkyloxy contient 1 3 8 atomes de carbons ;

{cc) aryle contenant 6, 10 ou 12 atomes de carbone (par exemple phényle, biphényle, naphtyle) ;

{dd) aryle contenant 6, 10 ou 12 atomes de carbone et substitué par 1 & 3 représentants du
groupe comprenant les radicaux chloro, bromo, iodo, fluoro, trifluorométhyle, hydroxy, alkyle (1 &
6 atomes de carbone), alkoxy (1 & 6 atomes de carbone), alkoxycarbonyle (1 & 6 atomes de
carbone), carboxy, 5-tétrazolo et acylsulfonamido {(c'est-a-dire acylaminosutfonyle et sulfonylami-
nocarbonyle (1 & 15 atomes de carbone) et sous réserve que lorsgue le groupe acylsulfonamido
contient un radical aryle, le radical aryle puisse encore &tre substitué par un substituant choisi
entre fluoro, chloro, bromo, iodo et nitro ;

{ee} cycloalkyle contenant 3 & 15 atomes de carbone (par exempie cyclohexyle, adamantyle,
norbornyle) ;

{ff) alkyluréido dont le groupe alkyle contient 1 & 6 atomes de carbone ;

{gq) aralkyluréido dont le groupe aralkyle contient 8 & 13 atomes de carbons ;

{hh) aryluréido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ; et

(Il un groupe aryle de 6 atomes de carbone, par exemple phényle,
R? est choisi dans le groupe comprenant :
{l) un groupe alkyle contenant 1 &2 12 atomes de carbone ;
(Il) un groupe alkyle contenant 1 & 12 atomes de carbone et 1 & 4 hétéroatomes choisis chacun
indépendamment dans le groupe comprenant des atomes d'azote et d'oxygéne ;
(I} un groupe alkyle contenant 1 & 12 atomes de carbone et, & titre facultatif, 1 & 4 hétéroatomes
choisis chacun indépendamment dans le groupe comprenant I'azote et 'oxygéne et substitué sur au
moins 'un des atomes de carbone et d'azote par 1 & 3 représentants du groupe comprenant :
Pour le carbone :
{(a) hydroxy, sous réserve qu'il ne puisse pas se trouver sur un atome de carbone directement lié
aA;
{b) amino, sous réserve qu'il ne puisse pas se trouver sur un atome de carbone directement lié &
A;
{c) alkylamino contenant 1 & 6 atomes de carbone, sous réserve qu'il ne puisse pas se trouver
sur un atome de carbone directement lié & A ;
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{d) dialkyiamino dont chaque groupe alkyle contient 1 & 6 atomes de carbone, sous réserve qu'il
ne puisse pas se trouver sur un atome de carbone directement {ié A A ;

{e) alcanoyle contenant 1 3 6 atomes de carbone ;

(f) arylcarbonyle dont le radical aryle contient 6, 10 ou 12 atomes de carbone ;

(g) aralcanoyle contenant 8 & 13 atomes de carbone ;

(hy amido qui peut 8tre attaché au groupe alkyle par un atome d'azote ou de carbone dudit
groupe amido ;

(i) alkylcarbonylamino dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(i) alkylaminocarbonyle dont le groupe alky'e contient 1 & & atoems de carbone ;

(k) arylcarbonylamino dont le groupe aryle contient 8, 10 cu 12 atomes de carbone ;

(k)-(1) arylcarbonylamino dont le groupe aryle contient 6, 10 ou 12 atomes de carbone et est
substitué par un substituant choisi entre carboxy, alkoxycarbonyle, dont le radical alkoxy com-
prend 1 & 3 atomes de carbone, 5-tétrazolo, et acylsulfonamido (¢'est-A-dire acylaminosulfonyle
et sulfonylaminocarbonyle) contenant 1 & 15 atomes de carbone et sous réserve que lorsque le
groupe acylsulfonamido contient un radical aryle, le radical aryle puisse encore porter un
substituant choisi dans le groupe des substituants fluoro, chloro, bromo, iodo et nitro ;

() aralkylcarbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

{I-(1) aralkyicarbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone et est
substitué par un représentant du groupe des substituants carboxy, alkoxycarbonyle dont le radical
alkoxy comprend 1 4 3 atomes de carbone, 5-tétrazoio et acylsulfonamido (c'est-A-dire acylami-
nosulfonyle et sulfonylaminocarbonyle) contenant 1 & 15 atomes de carbone et sous réserve que
lorsque le groupe acylsulfonamido contient un radical aryle, le radical aryle puisse encore porter
un substituant choisi dans le groupe des substituants fluoro, chloro, bromo, iodo et nitro ;

{m) arylaminocarbonyle dont le groupe aryie contient 6, 10 ou 12 atomes de carbone ;

{n) aratkylaminocarbonyle dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

{0) carboxy ;

(p) aryloxycarbonyle dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;

(q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 & 13 atomes de carbone ;

(r) alcanoyloxy contenant 1 2 6 atomes de carbone ;

(s) aroyloxy dont la portion aryle contient 6, 10 ou 12 atomes de carbone ;

{t) aralcanoyloxy contenant 8 &4 13 atomes de carbone ;

(u) alkylsulfonamido dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(u)-(1) cycloalkyisulfonamido dont la portion cycloalkyle contient 3 & 15 atomes de carbone (par
exemple cyclohexyle, adamantyle, norbornyle) ;

(v) aralkylsulfonamido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

(w) arylsulfonamido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

(x) acytsulfonamido (c'est-2-dire acylaminosulfonyle et sulfonylaminocarbonyle) (1 & 15 atomes
de carbone) comprenant un groupe acylsulfonamido dont le groupe acyle contient 1 & 7 atomes
de carbone lorsqu'il occupe la position terminale de Il'acylsuifonamide, et sous réserve que
lorsque le groupe acyisulfonamido contient un radical aryle, le radical aryle puisse encore porter
un substituant choisi dans le groupe des substituants fluoro, chloro, bromo, iodo et nitro ;

(y) alkoxycarbonyle dont le groupe alkoxy contient 1 & 6 atomes de carbone ;

(z) aralkoxycarbonylamino dont le groupe aralkoxy contient 8 & 13 atomes de carbone (par
exemple benzyloxycarbonylamino) ;

{2)-(1) aralkylaminocarbony!oxy dont le groupe aralkyle contient 8 & 13 atomes de carbone ;
(z)-(2) aryloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

(z)-(3) aryloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone et porte un
représentant choisi dans le groupe des substituants aminocarbonyle, aminocarbonylatkyle dont le
radical alkyle comprend 1 4 3 atomes de carbone, alkoxycarbonyle ayant 1 4 3 atomes de
carbone et carboxy ;

{aa) aryloxycarbonylamino dont le groupe aryloxy contient 6, 10 ou 12 atomes de carbone ;
{(aa)-(1) arylaminocarbonyloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

{bb) alkoxycarbonylamino dont le groupe alkyloxy contient 1 & 6 atomes de carbone ;

{bb)-(1) atkoxycarbonylamino dont le groupe alkoxy contient 1 2 6 atomes de carbone et est
facuitativemnent attaché par du carbone 3 un atome de carbone d'un groupe hétérocyclique
aromatique comme décrit en {(gg) pour R? ;

{bb)-(2) alkoxycarbonylamino dont le groupe alkoxy contient 1 & 6 atomes de carbone, substitué
par un groupe hétérocyclique aliphatique comme décrit en (ff) pour R3 ;
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(bb)-(3) aryloxyalkylcarbonylamino dont le groupe aryie contient 6 4 10 atomes de carbone et le
groupe alkyle contient 1 4 8 atomes de carbone ;

(bb)-(4) alkylaminocarbonyloxy dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(cc) aryle contenant 6, 10 ou 12 atomes de carbone (par exemple phényle, naphtyle, biphényle) ;
(ce)-(1) aryloxy contenant 6, 10 ou 12 atomes de carbone ;

(dd) aryle contenant 6, 10 ou 12 atomes de carbone et substitué par 1 & 3 représentants choisis
indépendamment dans le groupe des substituants chloro, bromo, iodo, fluoro, hydroxy, triflucro-
méthyle, alkyle (1 & 6 atomes de carbone), alkoxy (1 & 6 alomes de carbone), alkoxycarbonyle (2
a 6 atomes de carbong), carboxy, aminocarbonylalkyle (2 & B atomes de carbone), aminocarbo-
nyle, 5-tétrazolo, et acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocarbonyle (1
4 15 atomes de carbone) et sous réserve que lorsque le groupe acylsulfonamido contient un
radical aryle, le radical aryle puisse encore porter un substituant du groupe fluoro, chloro, bromo,
iodo et nitro ;

{dd)-{1) aryloxy contenant 6, 10 ou 12 atomes de carbone et substitué sur le carbone par 1 4 3
radicaux choisis indépendamment dans le groupe des substituants chloro, bromo, iodo, fluoro,
hydroxy, trifluorométhyle, alkyle (1 2 6 atomes de carbone), alkoxy (1 & 6 atomes de carbone),
alkoxycarbonyle (2 & 6 atomes de carbone), carboxy, aminocarbonylatkyle (2 & 6 atomes de
carbone), aminocarbonyle, 5-tétrazolo, acylsulfonamido (c'est-3-dire acylaminosulfonyle et suifo-
nylaminocarbonyle) (1 &2 15 atomes de carbone) et sous reserve que lorsque le groupe
acylsulfonamido contient un radical aryle, le radical aryle puisse encore porter un substituant
choisi dans le groupe des substituants fluoro, chloro, bromo, iodo et nitro ;

(o) cycloatkyle contenant 3 & 15 atomes de carbone (par exemple cyclohexyle, adamantyle,
norbornyte) ;

(ee)-(1) cycioalkyloxy contenant 3 & 15 atomes de carbone ;

(ff) un groupe hétérocyclique aliphatique d'au moins 4 atomes de carbone contenant 1 & 5
atomes de carbone et 1 3 4 hétéroatomes dont chacun est choisi indépendamment dans le
groupe comprenant I'azote et Foxygéne (par exemple morpholine, pipérazine), le groupe hétéro-
cyclique aliphatiqgue pouvant facultativement contenir 1 ou 2 doubles liaisons, ce groupe hétéro-
cyclique aliphatique pouvant 8tre substitué au niveau de tout atome d'azote avec un groupe
alkyle contenant 1 & 6 atomes de carbone, un groupe alcanoyle contenant 1 & 6 atomes de
carbone, un groupe aryloxycarbonyle dont la partie aryle contient 6, 10 ou 12 atomes de carbone,
un groupe aralkyloxycarbonyle dont le groupe aralkyle contient 7 & 13 atomes de carbone ou un
groupe alkoxycarbonyle dont le groupe alkyle contient 1 & 6 atomes de carbone ;

{ff)-(1) un groupe oxy hétérocyclique aliphatique dont la liaison oxy est attachée directement & un
atome de carbone du groupe hétérocyclique aliphatique d'au moins 5 atomes contenant 1 4 §
atomes de carbone et 1 & 4 hétéroatomes, chacun étant choisi indépendamment dans le groupe
comprenant I'azote et I'oxygéne (par exemple morpholine, pipérazine), le groupe hétérocyclique
aliphatique pouvant facultativement contenir 1 ou 2 doubles liaisons, ce groupe hétérocycligue
aliphatiqgue pouvant &tre substitué au niveau de tout atome d'azote avec un groupe alkyle
contenant 1 & 6 atomes de carbons, un groups alcanoyle contenant 1 & 6 atomes de carbone, un
groupe aryloxycarbonyie dont le groupe aryle contient 6, 10 ou 12 atomes de carbone, un groupe
aralkyloxycarbonyle dont le groupe aralkyle contient 7 & 13 atomes de carbone ou un groupe
alkoxycarbonyle dont le groupe alkyle contient 1 3 6 atomes de carbone ;

{9g) un groupe hétérocyclique aromatique contenant (1) 1 4 15 atomes de carbone et 1 & 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant le soufre,
l'azote et I'oxygéne et (2) 1 & 3 noyaux pentagonaux ou hexagonaux dont I'un au moins est
aromatique, et A titre facultatif, dont jusqu'a 3 atomes de carbone du ou des noyaux aromatiques
peuvent porter un représentant du groupe comprenant ies substituants fluoro, chloro, bromo, iodo,
trifluorométhyle, alkyle contenant ¥ & 6 atomes de carbone, alkoxy contenant 1 4 6 atomes de
carbone, alcanoyle contenant 2 & 6 atomes de carbone, carboxy, aminocarbonylalkyle (2 4 6
atomes de carbone) et aminocarbonyle, et sous réserve en outre que tout alome d'azote puisse
étre substitué par un groupe alkyle contenant 1 & 6 atomes de carbone ;

{9g)-(1) un groupe oxy hétérocyclique aromatique dont la liaison oxy est attachée directement 2
un atome de carbone d'un groupe hétérocyclique aromatique contenant (1) 1 & t5 atomes de
carbone et 1 & 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe
comprenant le soufre, I'azote et Y'oxygéne et (2) 1 & 3 noyaux pentagonaux ou hexagonaux dont
l'un au moins est aromatique, et & titre facultatif, dans lequel jusqu'a 3 atomes de carbone du ou
des noyaux aromatiques peuvent étre substitués avec un représentant du groupe comprenant les
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substituants fluoro, chlore, bromo, iodo, frifluorométhyle, alkyle contenant 1 & 6 atomes de
carbone, alkoxy contenant 1 3 6 atomes de carbone, aicanoyle contenant 2 3 6 atomes de
carbone, carboxy, aminocarbonylalkyle (2 & 6 atomes de carbone) et aminocarbonyle, et sous
réserve que tout atome d'azote puisse &tre substitué par un groupe alkyle contenant 1 4 6
atomes de carbone ;
(hh) alkyluréido dont le groupe alkyle contient 1 & 6 atomes de carbone ;
{hh)-(1) cycloalkyluréido dont le groupe alkyle contient 3 4 15 atomes de carbone ;
(i) aralkyluréido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;
{ii} aryluréido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;
{ii)-(1) aryluréido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone et est substitué par
1 & 3 représentants choisis indépendamment dans le groupe des substituants chloro, bromo,
iodo, fluoro, hydroxy, trifluorométhyle, alkyle (1 & 6 atomes de carbone), alkoxy (1 4 6 atomes de
carbone), alkoxycarbonyle (2 & 6 alomes de carbone), carboxy, aminocarbonylalkyle (2 & 6
atomes de carbone), aminocarbonyle, S-tétrazolo et acylsulfonamido (c'est-a-dire acylaminosulfo-
nyle et sulfonylaminocarbonyle) (1 & 15 atomes de carbone) comprenant un groupe acylsulfona-
mido dont le groupe acyle contient 1 & 7 atomes de carbone lorsqu'il occupe la portion terminale
de 1'acylsulfonamide et sous réserve que lorsque le groupe acylsulfonamido contient un radical
aryle, ce radical puisse encore &tre substitué par un représentant du groupe des substituants
fluoro, chioro, bromo, iodo et nitro ;
Pour I'azote :
(a) alkyle ayant 1 & 3 atomes de carbone ;
(b} alcanoyle contenant 2 & 6 atomes de carbone ;
(c) arylcarbonyle dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;
(d) aralcanoyle contenant 8 4 14 atomes de carbone ;
(@) formyle ;
(f) un groupe hétérocyclique aliphatique dont la liaison amino est attachée directement 2 un
atome de carbone d'un groupe hétérocyclique aliphatique défini en (ff) pour les substituants du
carbone ;
(@) un groupe hétérocyclique aromatique dont ia liaison amino est attachée directement 2 un
atome de carbone du groupe hétérocyclique aromatique défini en (gg) pour les substituants du
carbone.
{IV) un groupe aryle contenant 6, 10 ou 12 atomes de carbone ;
{V) un groupe aryle contenant 6, 10 ou 12 atomes de carbone convenablement substitué par 1 2 3
représentants choisis indépendamment dans le groupe des substituants fluoro, chioro, bromo, iodo,
trifluorométhyle, hydroxy, alkyle contenant 1 3 6 atomes de carbone, alkoxy contenant 1 & 6 atomes
de carbone, alkoxycarbonyle contenant 2 & 6 atomes de carbone, carboxy, alkylcarbonylamino dont
le groupe alkyle contient 1 2 6 atomes de carbone, 5-tétrazolo et acytsulfonamido {c'est-a-dire
acylaminosulfonyle et sulfonylaminocarbonyle) contenant 1 4 15 atomes de carbone et sous réserve
que lorsque le groupe acylsulfonamido contient un radical aryle, le radical aryle puisse encore porter
un substituant choisi dans le groupe des substituants fiuoro, chloro, brome, iodo et nitro ;
(Vl) un groupe cycloalkyle contenant 3 & 15 atomes de carbone (par exemple cyclohexyle,
adamantyle, norbornyle) ;
(VI)-(1) un groupe cycloalkyle contenant 3 & 15 atomes de carbone (par exemple cyclohexyle,
adamantyle, norbornyle) substitué par un représentant du groupe des substituants carboxy et
alkoxycarbonyle dont le groupe alkoxy contient 1 4 4 atomes de carbone ;
(Vll} un groupe hétérocyclique aliphatique ayant au moins 5 atomes contenant 1 4 5 atomes de
carbone et 1 & 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant
F'azote et f'oxygéne (par exemple morpholine, pipérazine) qui peut &tre substitué au niveau de tout
atome d'azote par un substituant choisi enfre un groupe alkyle contenant 1 4 6 atomes de carbone,
un groupe alcanoyle contenant 1 & € atomes de carbone, un groupe aryloxycarbonyle dont le
groupe aryle contient 6, 10 ou 12 atomes de carbone, un groupe aralkoxycarbonyle dont le groupe
aralkyle contient 7 & 13 atomes de carbone et un groupe alkoxycarbonyle contenant 2 4 7 atomes
de carbone, sous réserve que lorsque A est un groupe OCO ou NHCO, il doive étre attaché & un
atome de carbone du groupe hétérocyclique aliphatique ;
(Vil) un groupe hétérocyclique aromatique contenant (a) 1 & 15 atomes de carbone et 1 4 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant le soufre, i'azote
et {'oxygéne et (b) 1 4 3 noyaux pentagonaux ou hexagonaux dont I'un au moins est aromatique, et
& titre facultatif, jusqu'd 3 atomes de carbone du ou des noyaux aromatiques peuvent étre substitués
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au niveau d'un atome de carbone quelconque avec un représentant du groupe des substituants
fluoro, chloro, bromo, iodo, trifluorométhyle, alkyle contenant 1 & 6 atomes de carbone, alkoxy
contenant 1 & 6 atomes de carbone, alcanoyle contenant 2 3 6 atomes de carbone, carboxy et
pourvu en ouire gue tout atome d'azote puisse étre substitué par un groupe alkyle contenant 1 4 &
atomes de carbone, sous réserve que lorsque A est un groupe OGO ou NHCO, il doive étre attaché
4 un atome de carbone de I'hétérocycle aromatique ;
{IX) un groupe alcényle de 2 & 10 atomes de carbone portant au moins une double liaison ; et
(X} un groupe alcényle de 2 & 10 atomes de carbone ayant au moins une double fiaison et substitué
par un représentant du groupe des substituants :
{a) aryle ayant 6 & 10 atomes de carbone ;
{b) aryle ayant 6 & 10 atomes de carbone substitué par 1 & 3 représentants choisis indépendam-
ment dans le groupe des substituants chlore, bromo, iodo, fluoro, hydroxy, trifluorométhyle, alkyle
(1 & 6 atomes de carbone), alkoxy (1 4 & atomes de carbone), alkoxycarbonyle (2 4 6 atomes de
carbone), carboxy, 5-tétrazolo et acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylami-
nocarbonyle (1 4 15 atomes de carbone) et sous réserve que lorsque le groupe acylsulfonamido
contient un radical aryle, te radical aryle puisse encore &tre substitué par un radical choisi entre
fivoro, chloro, broma, iodo et nitro et
{c) uréidocarbonyle,
R* et R® sont choisis indépendamment entre I'hydrogéne et le groupe méthyle ;
nalavaleur 0, 10u 2 ; et
A est choisi dans le groupe comprenant

0 O 0 0

1" T " "

-C-, -N-C-, -0-C-, et -5-)
q 0

dans les cas appropriés, les sels d'addition d'acides et de hases de ce composé ; et sous réserve que

(1) les groupes alkyle puissent &tre & chaine droite ou ramifiée ;

(2) aucun atome de carbone d'un groupe alkyle ne puisse étre directement attaché & deux
hétéroatomes ;

(3) aucun hétéroatome ne puisse &tre attaché directement & un atome de soufre, d'azote ou
d'oxygéne ; et

(4) les groupes alcényle de IX et X pour R3 ne puissent pas étre disubstitués en position 1, et qu'un
atome de carbone d'une double liaison ne puisse pas étre dirsctement attaché &4 un atome
d'oxygéne ou d'azote,

2. Composé suivant la revendication 1, dans lequel :

R! est un groupe alkyle contenant 3 atomes de carbone ;
R? et R° sont choisis chacun, indépendamment, dans le groupe cormprenant :
{I) un groupe alkyle contenant 1 & 4 atomes de carbone ;
{!l) un groupe alkyle contenant 1 & 4 atomes de carbone, substitué par au moins un représentant du
groupe des substituants :
{e) alcanoyle contenant 1 2 3 atomes de carbone ;
(f) arylcarbonyle dont le radical aryle contient 6 & 10 atomes de carbone ;
(g) aratcanoyle contenant 8 atomes de carbone ;
(h) amido qui peut étre attaché au groupe alkyle par un atome d'azote ou de carbone dudit
groupe amido ;
(i) alkyicarbonylamino dont le groupe alkyle contient 1 ou 2 atomes de carbone ;
(i) alkylaminocarbonyle dont le groupe alkyle contient 1 ou 2 atomes de carbone ;
(k) arylcarbonylamino dont le groupe aryle contient 6 atomes de carbone ;
(l) aralkyicarbonylamino dont le groupe aralkyle contient 7 atomes de carbone ;
(m) arylaminocarbonyle dont le groupe aryle contient 8 atomes de carbone ;
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{n} aralkylaminocarbonyle dont e groupe aralkyle contient 7 atomes de carbone ;
{0) carboxy ;
{p) aryloxycarbonyle dont le groupe aryle contient 6 alomes de carbone ;
{q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 atomes de carbone ;
(r) alcanoyloxy contenant 1 ou 2 atomes de carbone ;
(s) aroyloxy dont la portion aryle contient 6 atomes de carbone ;
(t} aralcanoyloxy contenant 8 atomes de carbone ;
(u) alkylsulfonamido dont le groupe alkyle contient 1 & 6 atomes de carbone ;
{v) aralkylsulfonamido dont le groupe aralkyle contient 7 & 13 atomes de carbons ;
{w) arylsulfonamido dont le groupe aryle contient 6 ou 10 atomes de carbone ;
(x) acylsulfonamido contenant 1 & 15 atomes de carbone ;
{y) alkoxycarbonyie dont le groupe alkoxy contient 1 ou 2 atomes de carbone ;
(z) aralkoxycarbonylamino dont le groupe aralkoxy contient 7 atomes de carbone ;
(aa) aryloxycarbonylamino dont le groupe aryloxy contient 6 atomes de carbone ;
{bb} alkoxycarbonylamino dont le groupe alkyloxy contient 1 3 3 atomes de carbone ;
{cc) aryle contenant 6 ou 10 atomes de carbone ;
(dd) aryle contenant 6 ou 10 atomes de carbone et substitué par t 2 3 représentants du groupe
des substifuants chloro, bromo, iodo, fluoro, trifluorométhyle, hydroxy, alkyle (1 ou 2 atomes de
carbone), alkoxy (1 ou 2 atomes de carbone), alkoxycarbonyle (2 ou 3 atomes de carbone),
carboxy, 5-tétrazolo et acylsulfonamido (1 & 15 atomes de carbone) ;
{ee) cycloalkyle contenant 3 & 15 atomes de carbone ;
{ff) alkyluréido dont le groupe alkyle contient 1 ou 2 atomes de carbone ;
{gg) aralkyluréido dont le groupe aralkyle contient 7 atomes de carbone ;
{hh} aryluréido dont le groupe aryle contient 8 ou 10 atomes de carbone ; et
() un groupe aryle de 6 atomes de carbone,
R3 est choisi dans Ye groupe comprenant :
{1y un groupe alkyle contenant 1 & 12 atomes de carbone ;
(I} un groupe alkyle contenant 1 & 12 atomes de carbons et 1 & 4 hétéroatomes choisis chacun
indépendamment entre I'azote et d'oxygéne ;
(lily un groupe alkyle contenant 1 & 12 atomes de carbone et, & titre facultatif, 1 & 4 hétéroatomes
choisis chacun indépendamment dans le groupe des atomes d'azote et d'oxygéne st substitué sur
au moins un atome de carbone ou d'azote par 1 & 3 substituants choisis indépendamment dans 1e
groupe comprenant :
Pour le carbone :
(e} alcanoyle contenant 1 3 6 atomes de carbone ;
(fy arylcarbonyle dont le radical aryle contient 6, 10 ou 12 atomes de carbone ;
{g) aralcanoyle contenant 8 4 13 atomes de carbone ;
(hy amido qui peut étre attaché au groupe alkyle par un atome d'azote ou de carbone dudit
groupe amido ;
(i) alkylcarbonylamino dont ie groupe alkyle contient 1 & 6 atomes de carbone ;
(i) alkylaminocarbonyle dont le groupe alkyle contient 1 & 6 atomes de carbone ;
(k) arylcarbonylamino dont le groupe aryle contient 6 ou 10 atomes de carbone ;
(k)-(1) arylcarbonylamino dont le groupe aryle contiont 8 ou 10 atomes de carbone et est
substitué par un représeniant du groupe des substituants carboxy, alkoxycarbonyle, dont le
radical alkoxy comprend 1 & 3 atomes de carbone, 5-tétrazolo, et acylsulfonamido contenant 1 &
15 atomes de carbone ;
() aralkylcarbonylamino dont le groupe aralkyle contient 7 4 13 atomes de carbone ;
(I)-(1} aralkylcarbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone et est
substitué par un représentant du groupe des substituants carboxy, alkoxycarbonyle dont le radical
alkoxy comprend 1 &4 3 atomes de carbone, 5-tétrazolo et acylsulfonamido contenant 1 & 15
atomes de carbone ;
(m) arylaminocarbonyle dont le groupe aryle contient 6 ou 10 atomes de carbone ;
(n} aralkylaminocarbonyle dont le groupe aralkyle contient 7 & 13 atomes de carbone ;
(o) carboxy ;
(p) aryloxycarbonyle dont le groupe aryile contient 6 ou 10 atomes de carbone ;
(q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 4 13 atomes de carbone ;
(r) alcanoyloxy contenant 2 ou 3 atomes de carbone ;
(s) aroyloxy dont le portion aryle contient 6 ou 10 atomes de carbone ;
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(t) aralcanoyloxy contenant 8 & 13 atomes de carbone ;

(u) alkylsultonamido dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(ul(1) cycloalkyisulfonamido dont la portion cycloalkyle contient 3 & 15 atomes de carbone ;

(v) aralkylsulfonamido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

(w) arylsulfonamido dont le groupe aryle contient 6 ou 10 atomes de carbone :

(x) acylsulfonamidc contenant 1 & 15 atomes de carbone ;

{y) alkoxycarbonyle dont le groupe alkoxy contient 1 & 3 atomes de carbone ;

(2) aralkoxycarbonylamino dont le groupe aralkoxy contient 8 4 13 atomes de carbone ;

(2)-(1) aralkylaminocarbonyloxy dont le groupe aralkyle contient 7 2 13 atomes de carbone ;
(2)-(2) aryloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

(z)-(3) aryloxy dont le groups aryle contient 6, 10 ou 12 atomes de carbone et est substitué par
un représentant du groupe des substituants aminocarbonyle, aminocarbonylalkyle dont le radical
alkyle comprend 1 2 3 atomes de carbone, alkoxycarbonyle ayant 2 & 4 atomes de carbone et
carboxy ;

{aa) aryloxycarbonylamino dont le groupse aryloxy contient 6 ou 10 atomes de carbone ;

(aa)-(1) arylaminocarbonyloxy dont le groupe aryle contient 8 ou 10 atomes de carbone ;

{bb) alkoxycarbonylamino dont le groupe alkyloxy contient 1 & 6 atomes de carbone ;

{bb)-{1) alkoxycarbonylamino dont Je groupe alkoxy contient 1 & 6 atomes de carbone et est
facultativement lié & un atome de carbone d'un groupe hétérocyclique aromatiqus comme décrit
en (gg) pour R ;

(bb)-(2} alkoxycarbonylamino dont le groupe alkoxy contient 1 4 6 atomes de carbone, substitué
par un groupe hétérocyclique aliphatique comme décrit en (ff) pour R? ;

(bb)-(3) aryloxyalkylcarbonylamino dont fe groupe aryle contient 6 ou 10 atomes de carbone et le
groupe alkyle contient 1 & 6 atomes de carbone ;

(bb)-(4) alkylaminocarbonyloxy dont le groupe alkyle contient 1 & 6 atomes de carbone ;

(cc) aryle contenant 6 ou 10 atomes de carbone ;

(cc)-(1) aryloxy contenant 6 ou 10 atomes de carbone ;

(dd) aryle contenant 6, 10 ou 12 atomes de carbone et portant 1 & 3 représentants choisis
indépendamment dans le groupe des substituants chloro, bromo, iodo, fluoro, hydroxy, trifluoro-
méthyle, alkyle (1 & 6 atomes de carbone), alkoxy {1 & 8 atomes de carbone), alkoxycarbonyle (2
4 6 atomes de carbone), carboxy, aminocarbonylalkyle (2 & 6 atomes de carbone), aminocarbo-
nyle, 5-tétrazolo et acylsulfonamide (1 4 15 atomes de carbone) ;

{dd)-(1) aryloxy contenant 8, 10 ou 12 atomes de carbone et substitué par 1 & 3 représentants
choisis indépendamment dans le groupe des substituants chloro, bromo, iodo, fluoro, hydroxy,
trifluorométhyle, alkyle (1 & 6 atomes de carbone), alkoxy (1 & 6 atomes de carbone), alkoxycar-
bonyle (2 & 6 atomes de carbone), carboxy, acylsulfonamido {1 & 15 atomes de carbone},
aminocarbonylalkyle (2 4 6 atomes de carbone), aminocarbonyle et S-tétrazolo ;

(ee) cycloalkyle contenant 3 & 15 atomes de carbone ;

(ee)-(1) cycloalkyloxy contenant 3 & 15 atomes de carbone ;

(ff) un groupe hétérocyclique aliphatique d'au moins 5 atomes contenant 1 &4 5 atomes de
carbone et 1 3 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe
comprenant |'azote et l'oxygéns, lo groupe hétérocyclique aliphatique pouvant facultativement
contenir 1 ou 2 doubles liaisons, ce groupe hétérocyclique aliphatique pouvant &tre substitué au
niveau de tout atome d'azote avec un groupe alkyle contenant 1 & 6 atomes de carbone, un
groupe alcanoyle contenant 2 & 6 atomes de carbone, un groupe aryloxycarbonyle dont le groupe
aryle contient 6, 10 ou 12 atomes de carbone, un groupe aralkyloxycarbonyle dont le groupe
aralkyle contient 7 a2 13 atomes de carbone ou un groupe alkoxycarbonyle dont le groupe alkyle
contient 1 & 6 atomes de carbone ;

(iH-{1) un groupe oxy hétérocyclique aliphatique dont la liaison oxy est attachée directement & un
atome de carbone d'un groupe hétérocyciique aliphatique ayant au moins 5 atomes contenant 1 &
5 atomes de carbone et 1 4 4 hétéroatomes, chacun étant choisi indépendamment dans e
groupe des atomes d'azote et d'oxygéne, le groupe hétérocyclique aliphatique pouvant facultati-
vement contenir 1 ou 2 doubles liaisons, ce groupe hétérocyclique aliphatique pouvant étre
substitué au niveau de tout atome d'azote par un groupe alkyle contenant 1 3 6 atomes de
carbone, un groupe alcanoyle contenant 2 4 6 atomes de carbone, un groupe aryloxycarbonyle
dont le groupe aryle contient 6, 10 ou 12 atomes de carbone, un groupe aralkyloxycarbonyle dont
fe groupe aralkyle contient 7 & 13 atomes de carbone ou un groupe alkoxycarbonyle dont le
groupe aikyle contisnt 1 2 6 atomes de carbone ;
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(gg) un groupe hétérocyclique aromatique contenant (1) 1 & 15 atomes de carbone et 1 4 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe des atomes de soufre,
d'azote st d'oxygéne et {2) 1 3 2 noyaux pentagonaux ou hexagonaux dont Fun au moins est
aromatique et, A titre facultatif, jusqu'a 3 atomes de carbone du ou des noyaux aromatiques
peuvent porter un substituant choisi dans le groupe des substituants fluoro, chloro, bromo, iodo,
trifluorométhyle, alkyle tel que méthyle, alkoxy contenant 1 ou 2 atomes de carbone, alcanoyle
contenant 2 ou 3 atomes de carbone, carboxy, aminocarbonylatkyle (2 & 6 atomes de carbone) et
aminocarbonyle et sous réserve en outre que tout atome d'azote puisse étre substitué par un
groupe alkyle contenant 1 3 8 atomes de carbone ;
{9g)-(1) un groupe oxy hétérocyclique aromatique dont ia fiaison oxy est attachée directement &
un atome de carbone d'un groupe hétérocyclique aromatique cortenant (1) 1 & 15 atomes de
carbone et 1 & 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe des
atomes de soufre, d'azote et d'oxygéne et {2) 1 ou 2 noyaux pentagonaux ou hexagonaux dont
I'un au moins est aromatique, et & titre facultatif, jusqu'a 3 atomes de carbone du ou des noyaux
aromatiques peuvent &tre substitués avec un représentant du groupe des substituants fluoro,
chloro, bromo, iodo, trifluorométhyle, méthyle, alkoxy contenant 1 ou 2 atomes de carbone,
alcanoyle contenant 2 ou 3 atomes de carbone, carboxy, aminocarbonylalkyle (2 2 6 atomes de
carbonse) et aminocarbonyle, et sous réserve en outre que tout atome d'azote puisse Btre
substitué par un groupe alkyle contenant 1 & 6 atomes de carbone ;
(hh) alkyluréido dont le groupe alkyle contient 1 & 6 atomes de carbone ;
(hh)-(1) cycloalkyluréido dont le groupe alkyle contient 3 4 15 atomes de carbone :
(ii) aralkyluréido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;
(ij) aryluréido dont ie groupe aryle contient 6 ou 10 atomes de carbone ;
(#)-(1) aryléido dont le groupe aryle contient 6 ou 10 atomes de carbone et porte 1 4 3
substituants choisis indépendamment dans le groupe des substituants chloro, bromo, iodo, fiuoro,
hydroxy, trifluorométhyle, alkyle (1 2 8 atomes de carbone), alkoxy (1 4 6 atomes de carbone),
aikoxycarbonyle (2 a4 8 atomes de carbone), carboxy, acylsulfonamido {1 &4 15 atomes de
carbone), aminocarbonylalkyle (2 &4 6 atomes de carbone, aminocarbonyle et 5-tétrazolo ;
Pour 'azote :
(a) alkyle de 1 & 3 atomes de carbone ;
{b) alcanoyle contenant 2 & 6 atomes de carbons ;
{c) arylcarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;
{d) araicanoyle contenant 8 & 13 atomes de carbone ;
(e} formyle ;
{f)y un groupe amino hétérocyclique aliphatique dont la liaison amino est attachée directement 2
un atome de carbone d'un groupe hétérocyclique aliphatique défini en () pour les substituants
du carbone ;
{g) un groupe hétérocyclique aromatique dont la lisison amino est attachée directement 4 un
atome de carbone du groupe hétérocyclique aromatique défini en (gg) pour les substituants du
carbone.
{IV) un groupe aryle contenant 6 ou 10 atomes de carbane ;
{V} un groupe aryle contenant 6 ou 10 atomes de carbone convenablement substitué par 1 & 3
représentants choisis indépendamment dans le groupe des substituants fluoro, chloro, bromo, icdo,
trifluorométhyle, alkyle contenant 1 & & atomes de carbone, alkoxy contenant 1 & 6 atomes de
carbone, alkoxycarbonyle contenant 2 & 6 atomes de carbone, carboxy, alkylcarbonylamine dont le
groupe alkyls contient 1 &4 6 atomes de carbone, 5-tétrazolo et acyisulfonamido contenant 1 & 5
atomes de carbone ;
(V) un groupe cycloalkyle contenant 3 & 15 atomes de carbone ;
(VI)-(1) un groupe cycloaltkyle contenant 3 & 15 atomes de carbone substitué par un représentant du
groupe comprenant te carbone et un radical alkoxycarbonyle dont le groupe alkoxy contient 1 4 4
atomes de carbone ;
(Vi) un groupe hétérocyclique aliphatique d'au moins 5 atomes contenant 1 3 5 atomes de carbone
ot 1 &4 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant I'azote
et I'oxygéne, qui peut &tre substitué au niveau de tout atome d'azote par un représentant choisi
dans le groupe comprenant le radical méthyle, un groupe alcanoyle contenant 2 3 6 atomes de
carbone, un groupe aryloxycarbonyle dont le groupe aryle contient 6 ou 10 atomes de carbone, un
groupe aralkoxycarbonyle dont le groupe aralkyle contient 7 atomes de carbone et un groupe
alkoxycarbonyle contenant 2 ou 3 atomes de carbone, sous réserve que lorsque A est un groupe
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OCO ou NHCQ, A doive &tre attaché & un atome de carbone du groupe hétérocyclique aliphatique ;
(Vi) un groupe hétérocyclique aromatique contenant (a) 1 & 15 atomes de carbone et 1 & 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant le soufre, l'azote
et 'oxygéne et (b) 1 ou 2 noyaux pentagonaux ou hexagonaux dont I'un au moins est aromatique, et
O i titre facultatif, jusqu'a 3 atomes de carbone du ou des noyaux aromatiques peuvent &tre substitués
au niveau de tout atome de carbone par un représentant du groupe comprenant les substituants
fluoro, chloro, bromo, iodo, trifluorométhyle, méthyle, alkoxy contenant 1 ou 2 atomes de carbone,
alcanoyle contenant 2 ou 3 atomes de carbone, carboxy et sous réserve que tout atome d'azote
puisse &tre substitué par un groupe alkyle contenant 1 34 6 atomes de carbone, & condition que
10 lorsque A représente OCO ou NHCO, A doive 8tre attaché 4 un atome de carbone de Fhétérocycle
aromatique ;
(1X) un groupe alcényle de 2 & 10 atomes de carbone portant au moins une double ligison ;
() un groupe alcényle de 2 & 10 atomes de carbone ayant au moins une double liaison et un
substituant choisi dans e groupe des substituants :
15 {a) aryle de 6 & 10 atomes de carbone ;
(b) aryle de 6 & 10 atomes de carbone substitué par 1 3 3 substituants choisis indépendamment
dans le groupe des radicaux chloro, bromo, iodo, fluoro, hydroxy, trifluorométhyle, alkyle (1 3 6
atomes de carbone), alkoxy {1 & 6 atomes de carbone), alkoxycarbonyle (2 & 6 atomes de
C. carbone), carboxy, acylsulfonamido (1 4 15 atomes de carbone) et 5-tétrazolo ; et
20 (c) uréidocarbonyle ;
R* et R® représentent chacun I'hydrogéne ;
n est égal & 1 ; et
A est choisi dans le groupe comprenant

25

0 0 0 0

" " [T] "

-c-, -N-C-, -0-C-, ¢t -S-.
a0 H 0

3. Composé suivant la revendication 1, dans lequel
35 R' est un groupse isopropyle ;
R? est choisi dans le groupe comprenant :
{l} un groupe alkyle contenant 2 ou 3 atomes de carbone ;
O {li{q) un groupe éthyle substitué par un radical aralkoxycarbonyle dont le groupe aralkoxy contient 7
atomes de carbone ;
40 {w) un groupe butyle substitué par un radical arylsulfonamido dont la portion aryle comprend 6
atomes de carbone ;
{x} un groupe éthyle substitué par un radical acylsulfonamido contenant 7 atomes de carbone ;
{(z) un groupe butyle substitué par un radical aralkyloxycarbonylamino dont la portion aralkoxy
contient 7 atomes de carbone ;
45 {cc) un groupe méthyle substitué par un radical aryle contenant 6 atomes de carbone ; et
() un groupe ary'e contenant 6 atomes de carbone ;
R? est choisi dans le groupe comprenant :
() un groupe alkyle ramifié contenant 4 atomes de carbone ;
(1) un groupe alkyle contenant 5 atomes de carbone et 2 atomes d'oxygéne ;
50 (II(k) un groupe éthyle substitué par un radical arylcarbonylamino dont la portion aryle contient 8
atomes de carbons ;
* (I un groupe éthyle substitué par un radical aralkylcarbonylamino dont la portion aralkyle contient
13 atomes de carbone ;
{n) un groupe éthyle substitué par un radical aralkylaminocarbony!e dont le groupe alkyle contient
55 7 atomes de carbone ;
(o) un groupe alkyle contenant 2 ou 10 atomes de carbone et substitué par un radical carboxy ;
(w) un groupe alkyle contenant 5 atomes de carbone et substitué par un radica! arylsulfonamido
dont la portion aryle contient 6 atornes de carbons ;
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{(x) un groupe éthyle substitué par un radical acylsulfonamido choisi dans le groupe constitué de
2-(méthylsulfonylaminocarbonyl)éthyle, 2-(phénylsulfonylaminocarbonyl)éthyle, 2-[{1-adamantyl)-
sulfonylaminocarbonyl}éthyle et 2-[(1-naphtyl)sulfonylaminocarbonyiléthyle ;
{y) un groupe alkyle contenant 2 ou 10 atomes de carbone et substitué par un radical
méthoxycarbonyle ;
{2) un groupe alkyle contenant 2 & 5 atomes de carbone et substitué par un radical aralkoxycar-
bonyle dont {a portion aralkoxy contient 7 atomes de carbone ;
(aa) un groupe alkyle contenant 5 atomes de carbone et substitué par un radical aryloxycarbony-
lamino dont la portion aryloxy contient 6 atomes de carbone ;
{bb) un groupe éthyle substitué par un radical alkoxycarbonylamino dont le groupe alkyle contient
4 atomes de carbone ; et un groupe alkyle contenant 5 atomes de carbone et substitué par un
radical alkyloxycarbonylaminc dont le groupe alkoxy contient 2 atomes de carbone et est
substitué sur 'atome terminal de carbone au moyen d'une liaison directe attachée & un atome de
carbone d'un hétérocycle aromatique contenant 5 atomes de carbone et 1 atome d'azote ;
(bb)-(3) un groupe propyle substitué par un radical aryloxyalkylcarbonylamino dont le groupe
aryle contient 6 atomes de carbone et le groupe atkyle est un groupe méthyle ;
{cc) un groupe méthyle ou butyle substitué par un radical aryle contenant 6 atomes de carbone ;
ot un groupe alkyle ramifié contenant 5 atomes de carbone et substitué par deux groupes aryle
contenant chacun 6 atomes de carbone ;
(dd) un représentant du groupe comprenant un radical alkyle contenant 1 ou 2 atomes de
carbone et substitué par un radical aryle contenant 6 atomes de carbone, le radical aryle étant en
outre substitué par un radical carboxy ; un groupe méthyle substitué par un radical aryle
contenant 6 atomes de carbone, le radical aryle étant en outre substitué par un radical
méthoxycarbonyle ; un groupe éthyle substitué par un radical aryle contenant 6 atomes de
carbone, le radical aryle étant en outre substitué par un radical éthoxycarbonyle ; et un groupe
éthyle substitué par un radical aryle contenant 6 atomes de carbone, le groupe aryle étant en
outre substitué par un radical acylsulfonamido contenant 7 atomes de carbone ;
{ee) un groupe éthyle substitué par un radical cycloakyle contenant 10 atomes de carbone ;
{ff} un groupe éthyle substitué par un hétérocycle aliphatique contenant 4 atomes de carbone, 1
atome d'azote et 1 atome d'oxygéne ;
{gg) un groupe alkyle contenant 1 ou 2 atomes de carbone et substitué par un hétérocycle
aromatique contenant 4 atomes de carbone et 1 atome de soufrs ; et un groupe éthyle substitué
par un hétérocycle aromatique contenant 5 atomes de carbone et 1 atome d'azote ;
{ii)-¢1} un groupe alkyle contenant 5 atomes de carbone et substitué par un radical aryluréido dont
la portion aryle contient 6 atomes de carbone et dont la portion aryle est en outre substituée par
un radical éthoxycarbonyle ou carboxy ;
(z2) un groupe propyle substitué par un radical aryloxy dont la partie aryle contient 6 atomes de
carbone ; un groupe alkyle ramifi€¢ contenant 5 atomes de carbone et substitué par 2 groupes
aryloxy contenant chacun 6 atomes de carbone ;
(zzz) un groupe méthyle ou propyle substitué par un radical aryloxy contenant 68 atomes de
carbone, dont le radical aryloxy est en outre substitué par un radical aminocarbonyle ; et un
groupe méthyle substitué par un radical aryloxy contenant 6 atomes de carbone, dont le radical
aryloxy est en outre substitué par un radical éthoxycarbonyle ;
{(1V) un groupe aryle contenant 6 ou 10 atomes de carbone ;
(V) un groupe aryle contenant 6 aiomes de carbone substitué par un représentant du groupe
comprenant les substituants fluoro, hydroxy, carboxy, méthoxy, éthoxy, méthoxycarbonyle, éthoxy-
carbonyle, méthylcarbonylamino, un groupe acylsulfonamido contenant 2 atomes de carbone, un
groupe acylsulfonamide contenant 7 atomes de carbone, un groupe acylsulfonamido contenant 11
atomes de carbone, un groupe acylsulfonamido contenant 14 atomes de carbone ; un groupe aryle
contenant 6 atomes de carbone et substitué par 2 radicaux chloro ; et un groupe aryle contenant 6
atomes de carbone et substitué par un radical chloro ot un radical amino ;
(V) un groupe cycloalkyle contenant 10 atomes de carbone ;
{V1)-(1) un groupe cycloalkyle contenant 5 atomes de carbone et substitué par un radical carboxy ou
éthoxycarbonyle ; et
{X) un groupe alcényle contenant 2 atomes de carbone et substitué par un représentant du groupe
comprenant les substituants carboxy, carboxyphényle, éthoxycarbonyle, uréidocarbonyle, acylsulfo-
namido, et 4-carboxyphényle.

R* est I'hydrogéne ;
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R® est choisi dans le groupe comprenant :
(I} un radical n-butyle ;
{(I)(q) un groupe Bthyle substitué par un radical aralkoxycarbonyie dont te groupe aralkoxy contient 7
atomes de carbone ; et
({2} un groupe butyle substitué par un radical aralkyloxycarbonylamino dont le groupe aralkyle
contient 7 atomes de carbone ;

A est tel que défini ci-dessus ; et

n est égal & 1.

Composé suivant la revendication 1, choisi dans le groupe comprenant :
1) ie 3S{ou R)}-phényiméthoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyi-2-oxopentyl}]-L-prolinami-
de ;
2) le 3(RS)-[{(phényiméthoxy)carbonyl]-L-valyl-N-[3-(4-méthyi-1,1,1-trifluoro-2-oxopentyt)]-L-prolinami-
de ;
3) le 3(RS)-[(4-(éthoxycarbonyl)phényl)aminocarbonyl]-L-valyl-N-{3-{4-méthyl-1,1,1-trifluoro-2-oxopen-
tyh}L-prolinamide ;
4) le 3(RS){(4-carboxyphényllaminocarbonyi]-L-vatyl-N-[3-{(4-méthyl-1,1,1-trifluoro-2-oxopentyl)}-L-
protinamide ;
5) le 3(RS)-{(4-phénylbutyt)carbonyl}-L-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl)]-L-profi nami-
de ;
8) le 3(RS)}-2[2-(tricyclo[3,3,1,1%7 Jdéc-1-yl)}-éthoxycarbonyL-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-ox-
opentyl)]-L-prolinamide ;
7) le 3(RS)-[{(4-méthoxyphényl)carbonyl]-L-valy|-N-{3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolina-
mide ;
B) le 3(RS)-N2,N°¢-di[(phénylméthoxy)carbonyl]-L-lysyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl)}-L-
prolinamide ;
8) le 3(RS)[{phénylméthoxy)carbonyl]-L-phénylalanyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl}]-L-
prolinamide: ;
10} le 3(RS)-[2-(méthoxycarbonyl}thylcarbonyl]-L-norleucyl-L-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-
oxopenty)J-L-prolinamide ;
11) le 3(RS)-[(2-carboxyéthyl)carbonyl]-L-norleucyl-L-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl)-
L-prolinamide ;
12) l'ester phényiméthylique de 3(RS)-[(phényiméthoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-
méthyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamide ;
13) le 3(RS)-N%-[2-(méthoxycarbonyl)éthylcarbonyl]-Né -[{phényiméthoxy)carbonyi]-L-lysyl-L-valyl-N-
[3-(4-méthyl-1,1,1-triffuoro-2-oxopentyl)]-L-prolinamide ;
14) e 3(RS)-N2[(2-carboxyéthyl)carbonyl}-N¢ -[{phénylméthoxy)carbonyl]-L-lysyl-L-valyl-N-[3-(4-
méthyl-1,1,1-trifluoro-2-oxopentyl}-L-prolinamide ;
15) le 3S{ou R)-N2,NS-di[(phénylméthoxy)carbonyl]-L-lysyl-L-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-
oxopentyl)]-L-prolinamide ;
18) le 3(RS)-(1-naphtylcarbonyl)-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-protinamide ;
17) e 3{RS)-[4-{méthyisulfonylaminocarbonyllphénylaminocarbonyll-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;
18) le 3(RS)-[2-{(4-morpholinyl¥thoxycarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl}]-L-
prolinamide ;
19) le 3(RS)-[(2,4-dichlorophényi)carbonyl)]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-proli-
namide ;
20} le 3(RS)-phénoxycarbonyl-L-valy)-N-{3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-prolinamide ;
21) le 3(RS)-[2-(2-pyridyhéthoxycarbonyl]-L-valyl-N{3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl}}-L-proli-
namide ;
22y le 3(RS)-[4-(phénylsulfonylaminocarbonyl)phénylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;
23) le 3{RS)[2-(3-thiophényl}éthoxycarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)}-L-
prolinamide ;
24) le 3(RS)-(phénylméthoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluorg-4-méthyl-2-oxopentyl)}-L-
prolinamide ;
25) le 3(RS)-(phénoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl})-L-proli-
namide ;
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26) le 3(RS)-N2-(1,1-diméthyléthoxycarbonyl)-N® -phénylméthoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)]-L-prolinamide ;

27) ‘e 3(RS)-[2-{tricyclo[3,3,1,1%7]-déc-1-yl)éthoxycarbonyl}-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

28) le 3(RS)-(4-hydroxycarbonylphényliaminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopenty)}-L-prolinamide ;

29) le 3(RS)-Ne-phénylméthoxycarbonyl-N2-phénylsulfony|-L-lysyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

30) le 3(RS)-[Z-(4-aminocarbonylamino-1,4-dioxo-2-butényl)]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

31) le 3{RS)-phénylaminocarbonyl-L-valyl-N-[3[{1,1,1-trifluoro-4-méthy!l-2-oxopentyl)}-L-prolinamide ;
32) le 3(RS)-[[4-i(1-naphtylsulfonyl)aminocarbonyljphényllaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)]-L-prolinamide ;

33) le 3(RS)-N2-{4-hydroxycarbonyiphényllaminocarbonyl-N¢ -phénylméthoxycarbonyl-L-lysyl-N-[3-
(1,1,1-triffuoro-4-méthyl-2-oxopentyl)}-L-prolinamide ;

34) le 3(RS)-(4-hydroxycarbonylphényljcarbonyt-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-
prolinamide ;

35) le 3(RS)-(tricyclo[3.3.1.1%7]déc-1-yl)sulfonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-méthy|-2-oxo-
pentyl)]-L-prolinamide ;

36) le 3(RS)-(4-méthoxycarbonylphényljcarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopenty|}}-
L-prolinamide ;

37) le 3(RS)-(4-hydroxycarbonylphényl)aminocarbonyl-L-phénylalanyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)}-L-prolinamide ;

38) ie 3(RS)-(4-méthoxycarbonylphénylméthoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxo-
pentyli]l-L-protinamide ;

39) le 3(RS)-[E-3-(4-éthoxycarbonylphényl}-1-oxoprop-2-ényl}-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

40) ls 3({RS)-(2-éthoxycarbonylphényl)aminocarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)}-L-prolinamide ;

41) le 3(RS)-4-[{4-nitrophényl)sulfonylaminocarbonyllphénylcarbonyl-L-valyl-N{3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

42) l'ester phénylméthylique de 3{RS)-phénylméthoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl}}-L-prolinamide ;

43) 1o 3S(ouR)-(tricyclo[3.3.1.1%71déc-1-yl)sulfonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-
L-prolinamide ;

44) le  3(RS)-phénylméthoxycarbonyl-L-[5-(phénylsulfonylamino)glutamylj-N-{3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

45) le 3(RS)-[4-(phénylsulfonylaminocarbonyl)phénylcarbonyl])-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl}}-L-prolinamide ;

46} le 3(RS)-[4-[{(4-bromophényljsulfonylaminocarbonyllphénylcarbonyl}-L-valy-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

47) le 3(RS)-4-(1-naphtylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)]-L-prolinamide ;

48) le 3(RS)-[2-(4-aminocarbonylphénoxy)-1-oxoéthyl]-L-valyl-N-[3+(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)]-L-prolinamide ;

49) le 3(RS)-(4-hydroxycarbonylphényl)méthoxycarbonyl-L-valyl-N-[3-(1,1,1-triflucro-4-méthyl-2-oxo-
pentyi)]-L-prolinamide ;

50) le 3(RS)-[4-[4-(2-amino-2-ox0éthyl)phénoxyl-1-oxobutyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl}]-L-prolinamide ;

51) le 3(RS)-E-[3-(4-hydroxycarbonylphényl)-1-oxoprop-2-ényl}-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-
2-oxopentyl))-L-prolinamide ;

52) le 3(RS)-[2-(4-éthoxycarbonylphénoxy)-1-oxoéthyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen
tyl}}-L-prolinamide ;

53) le 3(RS)-[3-(4-éthoxycarbonylphényl)-1-oxopropyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)]-L-prolinamide ;

54) le 3(RS)-4-hydroxybenzoyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-prolinamide ;

55) le 3{RS)-[4-[{4-chlorophényl)sulfonytaminocarbonyllphénylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;
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56) fe 3(RS)-[3-(4-hydroxycarbonylphényl)-1-oxopropyl]-L-valyl-N-[3-{1,1,1-trifluoro-4-méthyl-2-oxo-
pentyl)]-L-prolinamide ;

57) le 3(RS)-[3-[4-[(4-chlorophénylisulfonylaminocarbonyl]phényl]-1-oxopropyl]-L-valyl-N-[3-(1,1,1-
trifluoro-4-méthyl-2-oxopenty!)]-L-prolinamide ;

58) le 3(RS)-E-[3-[4-{(4-chlorophényl)sulfonylaminocarbonytlphényl}-1-oxoprop-2-ényl]-L-valyl-N-{3-
(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-prolinamide ;

59) le 3(RS)[1-[4-[[{(4-bromophénylsulfonyi]l[phénylméthyllaminocarbonyl]phényl}-1-oxométhyl}-L-
valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-prolinamide ;

80) le 3R{ou S)-(tricyclo[3.3.1.137]Jdéc-1-yl)sulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)-
J-L-prolinamide ;

61) le 3S{ou R)-[4-(phénylsulfonylaminocarbonyl)phénylaminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

62) 1e3S(ou R)-phénylméthoxycarbonyl-L-phénylglycyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopenty|)}-L-
prolinamide ;

63) le 3S(ou R)-[4-[(4-bromophényl)sulfonylaminocarbonyllphénylcarbonyl]-L-valyl-N-[3-(1,1,1-
trifluoro-4-métyl-2-oxopentyf)}-L-prolinamids ;

64) le 3S{ou R){4-{{4-chlorophénylisulfonylaminocarbonyllphénylcarbonyl]-L-valyl-N-[3-(1,1,1-
trifluoro-4-méthyl-2-oxopentyh)]-1.-prolinamide ;

65) le 3S(ou R)-phényiméthoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl}}-L-prolina-
mids ;

66) le 3S(ou R)-[{(4-carboxyphényl)aminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-
L-prolinamide ;

67) le 3({RS)-[4-[(4-chiorophényl)sulfonylaminocarbonyl]phénylcarbonyli-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;

68) le 3(RS)-N2,N¢ -di{phénylméthoxycarbonyi)-L-lysyl-L-valyl-N-{3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)}-L-prolinamide ;

69) le 3(RS)-[1,4-dioxo-4-(phénylsulfonylamino)butyl]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

70) le 3{RS)-[4-(méthylsulfonylamino}-1,4-dioxcbutyl]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

71) e 3(RS)-N2-[1,4-dioxo-4-(phénylsulfonylamino)butyl]-Né -phényiméthoxycarbonyl-L-lysyl-L-valyl-
N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-prolinamide ; et

72) le 3(RS)-[1,4-dioxo-4-[(tricycio[3.3.1.137]déc-1-ylisulfonylaminojbutyl]-L-leucyl-L-valyl-N-[3-(1,1,1-
trifluoro-4-méthyl-2-oxopentyl)}-L-prolinamide.

6. Composé suivant la revendication 4, choisi dans le groupe des composés suivants :

1) 3(RS)-{(4-carboxyphéyl)aminocarbonyl}-L-valyl-N-[3-(4-méthyl-1,1,1-trifluoro-2-oxopentyl)]-L-proli-
namide ;

2) le 3(RS)-[{2-carboxyéthyl)carbonyl]-L-norleucyl-L-valyl-N-[3-(4-méthyl-1,1,1 -trifluoro-2-oxopentyl))-
L-prolinamide ;

3 e IRS)-N-[(2-carboxyéthyl)carbonyl]-NE -{ (phénylméthoxy)carbonyl]-L-lysyl-L-valy-N-[3-{4-
méthyl-1,1,1-trifluoro-2-oxopentyl)}-L-prolinamide ;

4) 3(RS)-[4-(méthylsulfonylaminocarbonyl)phénylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-
2-oxopentyl)}-L-prolinamide ;

5) 3(RS)-[4-(phénylsulfonylaminocarbonyl)phénylaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-
2-oxopentyl}l-L-prolinamide ;

6) 3(RS)-{4-hydroxycarbonylphényl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-méthy|-2-
oxopentyl)]-L-prolinamide ;

7) 3{RS)-[2-{4-aminocarbonylamino-1,4-dioxo-2-butényl)]-L-valyi-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxo-
pentyl)]-L-prolinamide ;

8) 3(RS)-[[4-[(1-naphtylsulfonyl)aminocarbonyllphényllaminocarbonyl]-L-valyl-N-[3-(1,1,1-triflucro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;

9) 3(RS)-N2-(4-hydroxycarbonylphényljaminocarbonyi-N¢ -phényiméthoxycarbonyl-L-lysyl-N-[3-(1,1,1-
trifluoro-4-méthyl-2-oxopentyl)}-L-prolinamide ;

10)  3(RS)-(4-hydroxycarbonylphényi)carbonyl-L-valyl-N-{3-{1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-
profinamide ;

11)  3(RS}-(4-hydroxycarbonylphényl)aminocarbonyl-L-phénylalanyl-N-[{3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;
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12} 3(RS)-4-[(4-nitrophényl)sulfonylaminocarbonyljphénylcarbonyl-L-valyl-N-[3-{1,1,1-trifluoro-4-
méthyl-2-oxopentyl}}-L-prolinamide ;

13) 3(RS}-phenylméthoxycarbonyl-L-[5-(phénylsulfonylamino)giutamyl]-N-[3-(1,1,1-trifluoro-4-méthyl-
2-oxopentyh]-L-prolinamide ;

14) 3(RS)-[4-phénylsulfonylaminocarbonyl)phénylcarbonyl]-L-valyl-N-[3-{1,1,1-triffuoro-4-méthyl-2-
oxopentyl)]-L-prolinamide ;

15)  3(RS}{4-[(4-bromophényl)sulfonylaminocarbonyllphénylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyi-2-oxopentyl}]-L-prolinamide ;

16)  3(RS)-4-(1-naphtylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)]-L-prolinamide ;

17) 3(RS)-(4-hydroxycarbonylphényl)méthoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyh]-L-prolinamide ;

18}  3(RS)-E-[3-(4-hydroxycarbonyiphényl}-1-oxoprop-2-ényl]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthy|-2-
oxopentyl)]-L-prolinamide ;

19)  3{(RS)-[4-[(4-chlorophényl)sulfonylaminocarbonyllphénylcarbonyi]-L-valyl-N-{3-(1,1,1-trifluora-4-
méthyl-2-oxopentyl)}-L-prolinamide ;

20) 3(RS)-[3-(4-hydroxycarbonylphényl)-1-oxopropyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopen-
tyl)}-L-prolinamide ;

21) 3(RS)-[3-[4-[(4-chlorophényl)sutfonylaminocarbonyl]phényl]-1-oxopropyl]-L-valyl-N-f3-(1,1,1-
trifluoro-4-méthyl-2-oxopentyl)}-L-prolinamide ;

22) 3(RS)-E-[3-[4-{{4-chlorophényl)sulfonylaminocarbonyl]phényl}-1-oxoprop-2-ényl}-L-valyl-N-[3-
(1.1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-profinamide ;

23} 32(ou R)-{4-(phénylsulfonylaminocarbonyl)phénylaminocarbonyi]-L-valyl-N-{3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;

24) 32(ou R)-{4-[(4-bromophényl)sulfonylaminocarbonyllphénylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)]-L-protinamide ;

25) 3S(ou R)-[4-[(4-chlorophényl)sulfonylaminocarbonyl)phénylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)]-L-prolinamide ;

26) 3S(ou R)-[{4-carboxyphényl)aminocarbonyi]-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-oxopentyl)]-L-
prelinamide ;

27)  3(RS)-{1,4-dioxo-4-(phénylsulfonylamino)butyl]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl}}-L-prolinamide ;

28)  3(RS)-[4-(méthylsulfonylamino)-1,4-dioxobutyl]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-méthyl-2-
oxopentyl}}-L-prolinamide ; et

29) 3(RS)-N2-[1,4-dioxo-4-(phénylsulfonylamino)butyl]-Né -phénylméthoxycarbonyl-L-lysyl-L-valyl-N-
[3-(1.1,1-trifluoro-4-méthyi-2-oxopentyl)]-L-prolinamide.

6. Composé suivant la revendication 5, choisi dans le groupe comprenant :
1) le 3(RS)-[[4-{(1-naphtylsulfonyl)aminocarbonyllphényllaminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)}-L-prolinamide ;
2) le 3(RS)-[4-{(4-bromophényl)sulfonylaminocarbonyllphénylcarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamide ;
3) le 3(RS)-[4-[(4-chlorophényl)sulfonylaminocarbonyllphénylcarbonyl]-L-valyi-N-[3-(1,1,1-trifluoro-4-
méthyl-2-oxopentyl)]-L-prolinamids ;
4) le 3S(ou R)-[4-[{4-bromophényl)sulfonylaminocarbonyl]phénylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)]-L-prolinamide et
5) le 38(ou R)-[4-[{(4-chiorophényl)sulfonylaminocarbonyl)phénytcarbonyi]-L-valyi-N-[3-(1,1,1-trifluoro-
4-méthyl-2-oxopentyl)}-L-profinamide.

7. Composé suivant la revendication 1, dans lequel ledit sel d'addition d'acide est un sel formé avec
I'acide chlorhydrique, bromhydrique, sulfurique, nitrique, citrique, maléique, fumarique ou acétique.

8. Composé suivant la revendication 1, dans lequel le sel d'addition de base est un sel formé avec un
hydroxyde de métal alcalin, un carbonate de métal alcalin, un bicarbonate de métal alcalin, un

hydroxyde de métal alcalino-terreux ou un sel d'amine organique.

9. Procédé de production des composés suivant 'une quelconque des revendications 1 A 8, qui consiste
a oxyder un composé de formule Vita, Vilb ou Viic
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R oH
CONH.CH.CH. CFy
Vila

RO R
R.A CONH.CH.CH . CF

VIiib

Vile

pour former un premier composé de formule Ia, Ib ou lc.

Procédé suivant la revendication 9, qui consiste 2 effectuer une oxydation en utilisant un représentant
du groupe comprenant les suivants :

{a) chlorure d'oxalyle, diméthylsulfoxyde et une amine tertiaire dans le chlorure de méthyléne ;

{b) anhydride acétique et diméthylsulfoxyde ;

{c) complexe de trioxyde de chrome et de pyridine dans du chlorure de méthyiene ; et

{d} periodinane de Dess-Martin dans le chlorure de méthyléne.

Procédé suivant la revendication 10, dans lequsl ladite oxydation consiste  utiliser le periodinane de
Dess-Martin dans du chlorure de méthylkne.

Procédé suivant la revendication 9, qui consiste en outre & former un second composé de formule la,
Ib ou Ic contenant un groupe carboxy dans R2, R® ou R® & partir dudit premier composé de formule la,
Ib ou respectivement Ic, le premier composé contenant un groupe ester d'acide carboxylique dans R2,
R3 ou R®, ledit procédé consistant & convertir ledit groupe ester d'acide carboxylique en le groups
carboxy correspondant.

Procédé suivant la revendication 12, qui consiste A convertir ledit groupe ester d'acide carboxyfique en
le groupe carboxy correspondant par hydrolyse.

Procédé suivant la revendication 9 ou la revendication 12, qui consiste en outre & former un troisigme
composé de formule ia, Ib ou Ic contenant un groupe sulfonylaminocarbonyle dans R2, R® ou R® &
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partir du premier ou du second composé de formule respective la, Ib ou lc, le premier ou le second
composé contenant un groupe carboxy dans R2, R? ou R®, par couplage dudit groupe carboxy avec un
groupe amino d'un sulfonamide.

Procédé suivant la revendication 14, qui comprend une opération de couplage effectuée au choix en
utilisant un représentant du groupe comprenant :

(a) le chlorhydrate de t-éthyl-3-(3-diméthylaminopropyl)carbodiimide et la 4-diméthylaminopyridine

dans le chlorure de méthyléne ; et

(b) le 1.3-dicyclohexylcarbodiimide et la 4-diméthylaminopyridine dans le chlorure de méthyléne.
Composition pharmaceutique comprenant un composé suivant la revendication 1 ou un se! de ce
composé en association avec un diluant ou support non toxique acceptable du point de vue pharma-
ceutigue.

Composé de formule [Va, IVb ou IVc :

Iva B oo
| CONH.CH.CH.CF,

Vb Rz- i
CONH. CH .CH .CF,

,:’ OR ‘Rl
e H , NHCHCHCF

Pf ‘pﬂ‘ Q(AS

dans laquelle R', R?, R*, R°, R®* et n ont I'une quelconqus des définitions donndes dans la
revendication 1.

Revendications pour I'Etat contractant suivant : AT

1.

Procédé de production d'un composé de formule la, ib ou Ic
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3 &)
R.A CONH.CH.CO.CE
\ - - - - 5

Ia

dans laquelle
R' est un groupe alkyle contenant 1 & 5 atomes de carbone et de préférence 2 & 5 atomes de
carbone ;
R? et R® sont choisis chacun, indépendamment, dans le groupe comprenant :

(1) un groupe alkyle contenant 1 4 10 atomes de carbone ;

(I un groupe alkyle contenant 1 4 6 atomes de carbone, substitué par au moins un représentant du

groupe des substituants suivants :
(a) hydroxy ;
(b) amino ;
(c} alkylamino contenant 1 & 6 atomes de carbons ;
(d) dialkytamino contenant dans chaque groupe alkyle 1 & 6 atomes de carbone ;
(e) alcanoyle contenant 1 & & atomes de carbone ;
{f) arylcarbonyle dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;
(g) aralcanoyle contenant 8 & 13 atomes de carbons ;
(h)y amido qui peut étre attaché au groupe alkyle par un atome d'azote ou de carbone dudit
groupe amido ;
{i} alkylcarbonylaminc dont le groupe alkyle contient 1 & 8 atomes de carbone ;
(i) alkylaminocarbonyle dont le groupe alkyle contient 1 3 6 atomes de carbone ;
{k} arylcarbonylamino dont le groupe aryle contient 6, 10 ou 12 atomes de carbone :
(1) aralkylcarbonylamino dont le groupe aralkyle contient 7 4 13 atomes de carbone ;
{m) arylaminocarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;
(n) aralkylaminocarbonyle dont le groupe aralkyle contient 7 & 13 atomes de carbone :
(o) carboxy ;
(p) aryloxycarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;
(q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 4 13 atomes de carbone :
() alcanoyloxy contenant 1 4 6 atomes de carbone ;
(s) aroyloxy dont la portion aryle contient 6, 10 ou 12 atomes de carbone :
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{t) aralcanoyloxy contenant 8 4 14 atomes de carbone :
{u) alkylsulfonamido dont le groupe aikyle contient 1 & 8 atomes de carbone ;
{v) aralkylsulfonamido dont le groupe aralkyle contient 7 & 13 atomes de carbone ;
(w) arylsulfonamido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;
(x) acyisulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocarbonyle) comprenant un
groupe acylsulfonamido dont le groupe acyle contient 1 & 7 atomes de carbone lorsqu'il constitue
la portion terminale de V'acylsulfonamide et sous réserve que lorsque le groupe acylsulfonamido
contient un radical aryle, le radical aryle puisse en outre ire substitué par un substituant choisi
entre fluoro, chloro, bromo, iodo et nitro ;
(y) alkoxycarbonyle dont le groupe alkoxy contient 1 2 & atomes de carbone ;
(2) aralkoxycarbonylamino dont le groupe aralkoxy contient 8 4 13 atomes de carbone (par
exemple benzyloxycarbonylamino) ;
(aa) aryloxycarbonylamino dont le groupe aryloxy contient 6, 10 ou 12 atomes de carbone ;
(bb) alkoxycarbonylamino dont le groupe alkyloxy contient 1 &4 6 atomes de carbone ;
{cc) aryle contenant 6, 10 ou 12 atomes de carbone (par exemple phényle, biphényle, naphtyie) ;
(dd) aryle contenant 6, 10 ou 12 atomes de carbone et substitué par 1 4 3 représentants du
groupe comprenant les substituants chloro, bromo, iodo, flucro, trifluorométhyle, hydroxy, alkyle
(1 2 6 atomes de carbone), alkoxy (1 4 6 atomes de carbone), alkoxycarbonyle (1 3 6 atomes de
carbone), carboxy, 5-tétrazolo et acylsulfonamido (c'est-2-dire acylaminosulfonyle et sulfonylami-
nocarbonyle (1 & 15 atomes de carbone) et sous réserve que lorsque le groupe acylsulfonamido
contient un radical aryle, ce dernier puisse encore étre substitué par un substituant choisi entre
fluoro, chloro, bromo, icdo et nitro ;
{ee) cycloalkyle contenant 3 & 15 atomes de carbone (par exemple cyclohexyle, adamantyle,
norbornyle) ;
{ff) alkyluréido dont le groupe alkyle contient 1 & 6 atomes de carbone ;
{gg) aralkyluréido dont le groupe aralkyle contient 8 4 13 atomes de carbone :
{hh) aryluréido dont e groupe aryle contient 8, 10 ou 12 atomes de carbone ; et
(Il un groupe aryle de 6 atomes de carbone, par exemple phényle,
R? est choisi dans le groupe comprenant :
(1) un groupe alkyle contenant 1 4 12 atomes de carbone ;
() un groupe alkyle contenant 1 & 12 atomes de carbone et 1 & 4 hétéroatomes choisis chacun
indépendamment entre I'azote et I'oxygéne ;
() un groupe alkyle contenant 1 & 12 atomes de carbone et, & titre facultatif, 1 & 4 hétéroatomes
choisis chacun indépendamment entre I'azote et l'oxygéne, et substitué sur au moins I'un des
atomes de carbone et d'azote par 1 & 3 substituants choisis indépendamment dans le groupe des
substituants suivants :
Pour le carbone :
(a) hydroxy, sous réserve qu'il ne puisse pas se trouver sur un atome de carbone directement lié
aA;
{b) amino, sous réserve qu'il ne puisse pas se trouver sur un atome de carbone directement lié 3
A
(c} alkylamino contenant 1 & 6 atomes de carbone, sous réserve qu'it ne puisse pas se trouver
sur un atome de carbone directement lié 3 A ;
(d) diatkylamino dont chaque groupe alkyle contient 1 & 6 atomes de carbone, sous réserve qu'il
ne puisse pas se trouver sur un atome de carbone directement lié 4 A ;
(e) alcanoyle contenant 1 4 6 atomes de carbone ;
(f) arylcarbonyle dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;
(g) aralcanoyle contenant 8 4 13 atomes de carbone ;
(h) amido qui peut &tre attaché au groupe alkyle par un atome d'azote ou de carbone dudit
groupe amido ;
(i} alkylcarbonylamino dont le groupe alkyle contient 1 & 6 atomes de carbone ;
(i} alkylaminocarbonyle dont le groupe alkyle contient 1 & 6 atomes de carbone ;
{k) arylcarbonylaminc dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;
{k)-(1) arylcarbonylamino dont le groupe aryle contient 8, 10 ou 12 atomes de carbone et porte un
substituant choisi entre carboxy, alkoxycarbonyle, dont le radical alkoxy comprend 1 & 3 atomes
de carbone, 5-tétrazolo, et acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocar-
bonyle) contenant 1 3 15 atomes de carbone et sous réserve que lorsque le groupe acylsulfona-
mido contient un radical aryle, le radical aryle puisse étre encore substitué par un substituant
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choisi entre fluoro, chloro, bromo, icdo et nitro ;

(1} aralkylcarbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone ;

(I)-(1) aralkylcarbonylamino dont le groupe aralkyle contient 7 & 13 atomes de carbone et est
substitué par un substituant choisi entre carboxy, alkoxycarbonyle dont le radical alkoxy contient
1 4 3 atomes de carbone, 5-tétrazolo et acyisulfonamido (c'est-a-dire acylaminosulfonyle et
sulfonylaminocarbonyle) contenant 1 4 15 atomes de carbone et sous réserve que lorsque le
groupe acylsulfonamido contient un radical aryle, le radicat aryle puisse encore &tre substitué par
un substituant choisi entrs fluoro, chloro, bromo, iodo et nitro ;

{m) arylaminocarbonyle dont le groupe aryle contient 8, 10 ou 12 atomes de carbons ;

{n) aralkylaminocarbonyle dont le groupe aralkyle contient 7 2 13 atomes de carbone ;

{o) carboxy ;

{p) aryloxycarbonyle dont le groupe aryie contient 6, 10 ou 12 atomes de carbone ;

(q) aralkoxycarbonyle dont le groupe aralkoxy contient 7 & 13 atomes de carbone ;

{r} alcanoyloxy contenant 1 & 6 atomes de carbone ;

(s} aroyloxy dont le portion aryle contient 8, 10 ou 12 atomes de carbone ;

(t} aralcanoyloxy contenant 8 4 13 atomes de carbone ;

(u} alkylsulfonamido dont le groupe alkyle contient 1 4 8 atomes de carbone ;

{u)-(1) cycloalkylsulfonamido dont ia portion cycloalkyle contient 3 & 15 atomes de carbone (par
exemple cyclchexyle, adamantyle, norbornyle) ;

(v) aralkylsulfonamido dont le groupe aralkyle contient 7 4 13 atomes de carbone ;

(w) arylsulfonamido dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

(x) acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocarbonyle) (1 4 15 atomes
de carbone) comprenant un groupe acylsulfonamido dont le groupe acyle contient 1 & 7 atomes
de carbone lorsqu'il occupe la position terminale de I'acylsuifonamide, et sous réserve que
lorsque le groupe acylsulfonamido contient un radical aryle, le radical aryle puisse encore étre
substitué par un substituant choisi entre fluoro, chioro, bromo, iodo et nitro ;

(v} alkoxycarbonyle dont le groupe alkoxy contient 1 4 6 atomes de carbone ;

(2) aralkoxycarbonylamino dont le groupe aralkoxy contient 8 3 13 atomes de carbone (par
exemple benzyloxycarbonylamino) ;

{z)-(1) aralkylaminocarbonyloxy dont le groupe aralkyle contient 8 & 13 atomes de carbone ;
{z)-(2) aryloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone ;

{2)-(3) aryloxy dont le groupe aryle contient 6, 10 ou 12 atomes de carbone et est substitué par
un représentant choisi entre aminocarbonyle, aminocarbonylalkyle dont le radical alkyle contient 1
4 3 atomes de carbone, alkoxycarbonyle ayant 1 & 3 atomes de carbone et carboxy ;

(aa) arytoxycarbonylamino dont le groupe aryloxy contient 6, 10 ou 12 atomes de carbons ;
{aa)-(1) arylaminocarbonyloxy dont le groupe aryle contient 8, 10 ou 12 atomes de carbone ;

{bb) atkoxycarbonylamino dont le groupe atkyloxy contient 1 4 6 atomes de carbons ;

{bb)-(1) alkoxycarbonylamino dont le groupe alkoxy contient 1 & 6 atomes de carbone et est
facultativement lié par du carbone & un atome de carbone d'un groupe hétérocyclique aromatique
comme indiqué en (gg) pour R3 ;

(bb)-(2) alkoxycarbonylamino dont le groupe alkoxy contient 1 3 8 atomes de carbone, substitué
par un groupe hétérocyclique aliphatique comme décrit en (ff) pour R? ;

(bb}-(3) aryloxyalkylcarbonytamino dont le groupe aryle contient 6 ou 10 atomes de carbone et le
groupe alkyle comprend 1 & B atomes de carbone ;

(bb)-{4) alkylaminocarbonyloxy dont le groupe alkyle contient 1 4 6 atomes de carbone ;

{cc) aryle contenant 6, 10 ou 12 atomes de carbone (par exemple phényle, naphtyle, biphényls) ;
(cc)-(1) aryloxy contenant 6, 10 ou 12 atomes de carbone ;

(dd) aryle contenant 8, 106 ou 12 atomes de carbone et substitué par 1 & 3 représentants choisis
indépendamment dans le groupe des substituants chloro, bromo, iodo, fluoro, hydroxy, triflucro-
méthyle, alkyle (1 & 6 atomes de carbone), alkoxy (1 & 6 atomes de carbone), alkoxycarbonyle (2
2 6 atomes de carbone), carboxy, aminocarbonylalkyle (2 4 6 atomes de carbone), aminocarbo-
nyle, 5-tétrazolo, et acylsulfonamido (c'est-a-dire acylaminosulfonyle et sulfonylaminocarbonyle (1
a 15 atomes de carbone) et sous réserve que lorsque le groupe acylsulfonamido contient un
radical aryle, le radical aryle puisse encore &ire substitué par un substituant choisi entre fluoro,
chloro, bromo, iodo et nifro ;

{dd)-(1) aryloxy contenant 6, 10 ou 12 atomes de carbone et substitué sur le carbone par 1 4 3
représentants choisis indépendamment dans le groupe des substituants chloro, bromo, iodo,
fluoro, hydroxy, trifluorométhyle, alkyle (1 24 6 atomes de carbone), alkoxy (1 2 6 atomes de
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carbone), alkoxycarbonyle (2 & 6 atomes de carbone), carboxy, aminocarbonylalkyle (2 4 6
atomes de carbone), aminocarbonyle, 5-tétrazolo, acylsulfonamido {c'est-4-dire acylaminosulfony-
le et sulfonylaminocarbonyle) (1 & 15 atomes de carbene) et sous reserve gue lorsque le groupe
acylsulfonamido contient un radical aryle, le radical aryle puisse encore étre substitué par un
substituant choisi entre fluoro, chlore, bromo, iodo et nitro ;

{ee) cycloalkyle contenant 3 2 15 atomes de carbone (par exemple cyclohexyle, adamantyle,
norbornyle ;

{ee)-(1) cycloalkyloxy contenant 3 & 15 atomes de carbone ;

(ff} un groupe hétérocyclique aliphatique d'au moins 4 atomes de carbone contenant 1 3 5
atomes de carbone et 1 & 4 hétéroatomes dont chacun est choisi inddpendamment dans le
groupe comprenant I'azote et I'oxygéne (par exemple morpholine, pipérazine), le groupe hétéro-
cyclique aliphatique pouvant facultativernent contenir 1 ou 2 doubles liaisons, ce groupe hétéro-
cyclique aliphatique pouvant étre substitué au niveau de tout atome d'azote avec un groups
alkyle contenant 1 & 6 atomes de carbone, un groupe alcanoyle contenant 1 4 6 atomes de
carbone, un groupe aryloxycarbonyle dont le groupe aryle contient 6, 10 cu 12 atomes de
carbone, un groupe aratkyloxycarbonyle dont le groupe aralkyie contient 7 4 13 atomes de
carbone cu un groupe alkoxycarbonyle dont le groupe alkyle contient 1 4 6 atomes de carbone ;
(ff)-(1) un groupe oxy hétérocyclique aliphatique dont la liaison oxy est attachde directement & un
atome de carbone du groupe hétérocyclique aliphatique d'au moins 5 atomes contenant 1 4 5
atomes de carbone et 1 2 4 hétéroatomes, chacun étant choisi indépendamment dans le groupe
comprenant l'azote et I'oxygéne (par exemple morpholine, pipérazine), le groupe hétérocyclique
aliphatique pouvant facultativement contenir 1 ou 2 doubles liaisons, ce groupe hétérocyclique
aliphatique pouvant 8tre substitué au niveau de tout alome d'azote avec un groupe alkyle
contenant 1 & 6 atomes de carbone, un groupe alcanoyle contenant 1 4 6 atomes de carbone, un
groupe aryloxycarbonyle dont le groupe aryle contient 6, 10 ou 12 atomes de carbone, un groupe
aralkyloxycarbonyle dont le groupe aralkyle contient 7 4 13 atomes de carbone ou un groupe
alkoxycarbonyle dont le groupe alkyle contient 1 3 6 atomes de carbone ;

(9g) un groupe hétérocyclique aromatique contenant (1) 1 4 15 atomes de carbone of 1 3 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe des atomes de soufre,
d'azote et d'oxygéne et (2) 1 & 3 noyaux pentagonaux ou hexagonaux dont I'un au moins est
aromatique, et a titre facultatif, jusqua 3 atomes de carbone du ou des noyaux aromatiques
peuvent &tre substitués avec un substituant choisi entre fluoro, chloro, bromo, iodo, trifiuoromé-
thyle, alkyle contenant 1 & & atomes de carbone, alkoxy contenant 1 3 6 atomes de carbone,
alcanoyle contenant 2 2 6 atomes de carbone, carboxy, aminocarbonylalkyle (2 2 6 atomes de
carbone) et aminocarbonyle st pourvu en outre que tout atome d'azote puisse &tre substitué par
un groupe alkyle contenant 1 & 6 atomes de carbone ;

{99)-(1) un groupe oxy hétérocyclique aromatique dont la liaison oxy est attachée directernent 2
un atome de carbone d'un groupe hétérocyclique aromatique contenant {1) 1 & 156 atomes de
carbone et 1 & 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe
comprenant ls soufre, I'azote et I'oxygéne et (2) 1 a 3 noyaux pentagonaux ou hexagonaux dont
I'un au moins est aromatique, et & fitre facultatif, jusqu'a 3 atomes de carbone du ou des noyaux
aromatiques peuvent &re substitués par un substituant choisi entre fluoro, chloro, bromo, iodo,
trifluorométhyle, alkyle contenant 1 2 6 atomes de carbone, alkoxy contenant 1 3 6 atomes de
carbone, alcanoyle contenant 2 & 6 atomes de carbone, carboxy, aminocarbonylalkyle (2 4 6
atomes de carbone) et aminocarbonyle, et sous réserve en outre que tout atome d'azote puisse
&tre substitué par un groupe alkyle contenant 1 2 6 atomes de carbone ;

(hh) alkyluréido dont le groupe alkyle contient 1 4 6 atomes de carbone ;

(hh)~(1) cycloalkyluréido dont le groupe alkyle contient 3 & 15 atomes de carbone ;

(i) aralkyluréido dent le groupe aralkyle contient 7 & 13 atomes de carbone :

(i) aryluréido dont le groupe aryle contient 6, 10 cu 12 atomes de carbone :

(ij}-(1) aryluréide dont le groupe aryle contient 6, 10 ou 12 atomes de carbone et est substitué par
1 4 3 substituants choisis indépendamment dans le groupe des substituants chlaro, bromo, iodo,
fluoro, hydroxy, trifluorométhyle, alkyle (1 3 6 atomes de carbone), alkoxy (1 & 6 atomes de
carbone), alkoxycarbonyle (2 & 6 atomes de carbone), carboxy, aminocarbonylalkyle (2 2 6
atomes de carbone), aminocarbonyle, 5-tétrazalo et acide sulfonamido (c'est-a-dire acylaminosul-
fonyle et sulfonylaminocarbonyle) (1 3 15 atomes de carbone) comprenant un groupe acylsulfo-
namido dont Je groupe acyle contient 1 3 7 atomes de carbone lorsqu'il occupe la portion
terminale de I'acylsulfonamide et sous réserve que lorsque le groupe acylsulfonamido contient un
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radical aryle, ce radical puisse encore &tre substitué par un substituant choisi entre fluoro, chloro,
bromo, iodo et nitro ;
Pour I'azote :
(a) alkyle ayant 1 & 3 atomes de carbone ;
(b) alcanoyle contenant 2 4 6 atomes de carbone ;
(c} arylcarbonyle dont le radicai aryle contient 8, 10 ou 12 atomes de carbone ;
(d) aralcanoyle contenant 8 & 14 atomes de carbone ;
(e) formyle ;
() un groupe hétérocyclique aliphatique dont !a liaison amino est attachée directement & un
atome de carbone d'un groupe hétérocyclique aliphatique défini en {ff) pour les substituants du
carbone ;
{g) un groupe hétérocyclique aromatique dont la liaison amino est attachée directement & un
atome de carbone du groupe hétérocyclique aromatique défini en (gg) pour les substituants du
carbone.
{IV) un groupe aryle contenant 6, 10 ou 12 atomes de carbone ;
(V) un groupe aryle contenant 6, 10 ou 12 atomes de carbone convenablement substitué par 1 4 3
représentants choisis indépendamment dans le groupe des substituants fluoro, chioro, bromo, iodo,
trifftuoromeéthyle, hydroxy, alkyle contenant 1 4 6 atomes de carbone, alkoxy contenant 1 4 6 atomes
de carbone, alkoxycarbonyle contenant 2 & 6 atomes de carbone, carboxy, alkylcarbonylamino dont
le groupe alkyle contient 1 &2 6 atomes de carbone, 5-tétrazolo et acylsulionamido (c'est-3-dire
acylaminosulfonyle et suifonylaminocarbonyle) contenant 1 2 15 atomes de carbone et sous réserve
que lorsque le groupe acylsulfonamido contient un radical aryle, le radical aryle puisse encore &tre
substitué par un substituant choisi entre fluoro, chloro, bromo, iodo et nitro ;
(V) un groupe cycloatkyle contenant 3 2 15 atomes de carbone (par exemple cyclohexyle,
adamantyls, norbornyle) ;
(VI)-(1) un groupe cycloalkyle contenant 3 & 15 atomes de carbone (par exsmple cyclohexyle,
adamantyle, norbornyle), substitué par un représentant du groupe des substituants carboxy et
alkoxycarbonyle dont le groupe alkoxy contient 1 3 4 atomes de carbone ;
(VIl} un groupe hétérocycliqus aliphatique ayant au moins 5 atomes contenant 1 & 5 atomes de
carbone et 1 4 4 hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant
l'azote et I'oxygéne (par exemple morpholine, pipérazine) qui peut &tre substitué au niveau de tout
atome d'azote par un substituant choisi entre un groupe alkyle contenant 1 2 6 atomes de carbone,
un groupe alcanoyle contenant 1 34 6 atomes de carbone, un groupe aryloxycarbonyle dont le
groupe aryle contient 6, 10 ou 12 atomes de carbone, un groupe aralkoxycarbonyle dont le groupe
aralkyle contient 7 & 13 atomes de carbone et un groupe alkoxycarbonyle contenant 2 4 7 atomes
de carbone, sous réserve que lorsque A représente OCO ou NHCO, il doive &tre attaché 4 un atome
de carbone du groupe hétérocyclique aliphatique ;
(VIll} un groupe hétérocyclique aromatique contenant (a) 1 & 15 atomes de carbone et 1 A 4
hétéroatomes dont chacun est choisi indépendamment dans le groupe comprenant le soufre, I'azote
et Foxygéne et (b) 1 & 3 noyaux pentagonaux ou hexagonaux dont I'un au moins est aromatique, et
a titre facultatif, jusqu'a 3 atomes de carbone du ou des noyaux aromatiques peuvent étre substitués
au niveau d'un atome de carbone quelconque avec un représentant du groupe comprenant les
substituants fluoro, chloro, bromo, iodo, trifluorométhyle, alkyle contenant 1 4 6 atomes de carbone,
alkoxy contenant 1 & 6 atomes de carbone, alcanoyle contenant 2 2 6 atomes de carbone, carboxy
et sous réserve en outre que tout atome d'azote puisse &tre substitué par un groupe alkyle
contenant 1 & 6 atomes de carbone, sous réserve que lorsque A représente OCO ou NHCO, il doive
étre attaché 3 un atome de carbone de I'nétérocycle aromatique :
{IX) un groupe alcényle de 2 & 10 atomes de carbone portant au moins une double liaison : st
(X} un groupe alcényle de 2 & 10 atomes de carbone ayant au moins une double liaison et substitué
par un représentant du groupe des substituants :
(a) un groupe aryle de 6 ou 10 atomes de carbone :
(b) un groupe aryle de 6 ou 10 atomes de carbone substitué par 1 2 3 représentants choisis
indépendamment dans le groupe des substituants chloro, bromo, iodo, fiuoro, hydroxy, trifluoro-
méthyle, alkyle (1 & 6 atomes de carbone), alkoxy (1 & 6 atomes de carbone), alkoxycarbonyle (2
a4 6 atomes de carbone), carboxy, 5-tétrazolo et acylsulfonamido (c'est-a-dire acylaminosulfonyle
et sulfonylaminocarbonyle (1 2 15 atomes de carbone) et sous réserve que lorsque le groupe
acylsulfonamido contient un radical aryle, le radical aryle puisse encore &tre substitué par un
représentant du groupe des substituants fluoro, chloro, bromo, iodo et nifro ; et
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(c) uréidocarbonyle,
R* et R® sont choisis indépendamment entre I'hydrogéne et un groupe méthyle ;
nalavaleur 0,1 ou 2; et
A est choisi dans fe groupe comprenant

O Q 0 0

Tt LL] " "

-C-, -N-C-, -0-C-, et -S-;

H 0

et dans les cas appropriés, les sels d'addition d'acides et de bases de ce composé ; et sous réserve
que :

{1} les groupes alkyle puissent &tre & chalne droite ou ramifiée ;
(2) avcun atome de carbone d'un groupe alkyle ne puisse étre directement attaché a deux
hétéroatomes ;
(3) aucun hétéroatome ne puisse 8tre atfaché directement & un atome de soufre, d'azote ou
d'oxygéne ; et
{4} les groupes alcényle de IX et X pour R? ne puissent pas étre disubstitués en position 1, et qu'un
atome de carbone d'une double liaison ne puisse pas étre directement attaché & un atome
d'oxygénse ou d'azote,

ledit procédé consistant & oxyder un composé de formule respective Vlla, Vilb ou Viic,
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Procédé suivant la revendication 1, qui comprend une oxydation choisie dans un groupe constitué
comme suit :

(a) chlorure d'oxalyle, diméthylsulfoxyde et une amine tertiaire dans le chiorure de méthyléne ;

(b) anhydride acétique et diméthylsulfoxyde ;

{c) compiexe de trioxyde de chrome et de pyridine dans le chlorure de méthylgne ; et

{d) periodinane de Dess-Martin dans le chlorure de méthyléne.

Procédé suivant la revendication 1 ou la revendication 2, dans lequel ladite oxydation consiste 3 utiliser
le periodinane de Dess-Martin dans fe chlorure de méthyléne.

Procédé suivant la revendication 1, consistant en outre A former un second composé de formule fa, Ib
ou lc contenant un groupe carboxy dans R2, R® ou R® & partir dudit premier composé de formule
respective la, Ib ou lc, ledit premier composé contenant un groupe ester d'acide carboxylique dans R?,
R% ou R®, le procédé consistant 4 convertir le groupe ester d'acide carboxylique en le groupe carboxy
correspondant.

Procédé suivant la revendication 4, qui consiste & convertir le groupe ester d'acide carboxylique en le
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groupe carboxy correspondant par hydrolyse.

6. Procédé suivant la revendication 1 ou la revendication 4, qui consiste en outre a former un troisiéme

composé de formule la, Ib ou lc contenant un groupe sulfonylaminocarbonyle dans R2, R? ou R® 2
partir du premier ou du second composé de formule respective la, Ib ou I¢, ledit premier ou second
composé contenant un groupe carboxy dans R2, R? ou R®, par couplage dudit groupe carboxy avec le
groupe amino d'un sulfonamide.

7. Procédé suivant fa revendication 6, qui comprend un couplage impliquant au choix l'utilisation de 'une

ou fautre des possibilités suivantes :
(a) chiorhydrate de 1-éthyi-3-(3-diméthylaminopropylicarbodiimide et 4-diméthylaminopyridine dans
le chlorure de méthyléne ; et
(b) 1,3-dicyclohexylcarbodiimide et 4-diméthylaminopyridine dans ie chlorure de méthyléne.

Patentanspriiche
Patentanspriche fiir foigende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel la, Ib oder ic,

Rl

R3A !
\ :CO.NH.CH.CO CR

\UHK Ia

R o 2l
3 |
RLA NH (ONH.CH .CO.CR
A B

oy,

R® ot

22

2 e

R.A—N\‘/\ >-_(O CONH.CH .CO.CF,
‘ N N

le
RS R%

worin
R! filr eine Alkyl-Gruppe mit 1 bis 5 Kohlenstoffatomen und vorzugsweise 2 bis 5 Kohlenstoffato-
men steht;
R? und R® jewsils unabhingig ausgewshlt sind aus:
{1} siner Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen;
{11y einer Alkyl-Gruppe mit 1 bis 8 Kohlenstoffatomen, die durch mindestens ein Mitglied aus der
folgenden Gruppe substituiert ist:
(a) Hydroxy;
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(b) Amino;
(c) Alkylamino mit 1 his 6 Kohlenstoffatomen;
(d) Dialkylamino, worin jede Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
{e) Alkanoyl mit 1 bis 6 Kohlenstoffatomen;
() Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthitt;
{g) Aralkanoyl mit 8 bis 13 Kohlenstoftatomen;
(h) Amido, welches an die Alkyl-Gruppe iiber entweder ein Stickstoffatom oder ein Kohlenstoff-
atom von diesem Amido gebunden sein kann;
{i) Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome snthilt;
{i) Atkylaminocarbonyi, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(k) Arylcarbonylamino, worin die Aryl-Gruppe 8, 10 oder 12 Kohlenstoffatome enthilt;
(I} Aralkylcarbonytamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(m) Arylaminocarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;
(n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthalt;
(o) Carboxy;
(p) Aryloxycarbonyl, worin die Aryl-Gruppe 8, 10 oder 12 Kohlenstoffatome enthilt;
(q) Aralkoxycarbonyl, worin die Aralkoxy-Gruppe 7 bis 13 Kohlenstoffatome enthatt;
(r) Alkanoyloxy mit 1 bis 6 Kohlenstoffatomen;
(s) Aroyloxy, worin der Aryl-Teil 6, 10 oder 12 Kohlenstoffatome enthilt;
(t) Aralkanoyloxy mit 8 bis 14 Kohlenstoffatomen;
{u) Alkyisulfonamido, worin die Alkyl-Gruppe 1 bis 6 Kohtenstoffatome enthilt;
{v) Aralkylsulfonamido, worin die Aralkyl-Gruppe 7 bis 13 KohlenstoHatome enthilt;
(w) Arylsulfonamido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;
{x) Acylsulfonamido (ndmlich Acylaminosulfony! und Sulfonylaminocarbonyl), einschlielich Acyl-
sulfonamido, worin die Acyl-Gruppe 1 bis 7 Kohlenstoffatome enthilt, wenn sie den Endteil des
Acylsulfonamids bildet, und mit der MaBgabe, daB, wenn das Acylsulfonamido sin Aryl enthiilt,
das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro
substituiert sein kann;
(v) Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 8 Kohlenstoffatome enthlt;
(z) Aralkoxycarbonylamino, worin die Aralkoxy-Gruppe 8 bis 13 Kohlenstoffatome enthiit, (z.B.
Benzyloxycarbonylamino);
(aa) Aryloxycarbonylamino, worin die Aryloxy-Gruppe 8, 10 oder 12 Kohlenstoffatome enthilt;
(bb) Alkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(cc) Aryl mit 6, 10 oder 12 Kohlenstoffatomen (z.B. Phenyl, Biphenyl, Naphthyl);
(dd) Aryl mit 6, 10 oder 12 Kohlenstoffatomen und substituiert durch 1 bis 3 Mitglieder aus der
Gruppe Chloro, Bromo, Jodo, Fluoro, Trifluoromethyl, Hydroxy, Alkyl (1 bis 6 Kohlenstoffatome),
Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (1 bis 6 Kohlenstoffatoms), Carboxy, 5-
Tetrazolo und Acylsulfonamido (ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl) (1 bis 15
Kohlenstoffatome),und mit der MaBgabe, daB, wenn das Acylsulfonamido ein Aryl enthilt, das
Aryl weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro substituiert
sein kann;
{ee) Cycloalkyl mit 3 bis 15 Kohlenstoffatomen (z.B. Cyciohexyl, Adamantyl, Norbornyl);
{ff) Alkylureido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(gg) Aralkylursido, worin die Aralkyl-Gruppe 8 bis 13 Kohlenstoffatome enthiit:
(hh) Arylureido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt; und
{lll) einer Aryl-Gruppe mit 8 Kohlenstoffatomen, z.B. Phenyl;
R® ausgew&hit ist aus
(1) siner Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen;
(I einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und 1 bis 4 Heteroatomen, von denen jedes
unabhingig ausgewihlt ist aus Stickstoff und Sauerstoff;
(iny einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und gegebenentalls 1 bis 4 Heteroatomen,
von denen jedes unabhZngig ausgewihlt ist aus Stickstoff und Sauerstoff, die an mindestens einem
Kohlenstoffatom oder Stickstoffatom durch 1 bis 3 unabhiingig aus der folgenden Gruppe ausge-
wihlte Mitglieder substituiert ist:
Fiir Kohlenstoff:
{a} Hydroxy, mit der Mafgabe, daB es nicht an sinem Kohlenstoffatom vorliegt, das direkt an A
gebunden ist;
(b) Amino, mit der MaBgabe, daf es nicht an einem Kohlenstoffatom vorliegt, das direkt an A
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gebunden ist;

(c) Alkylamino mit 1 bis 6 Kohlenstoffatomen, mit der Mafigabe, daB es nicht an sinem
Kohlenstoffatom vorliegt, das direkt an A gebunden ist;

(d) Dialkylamino, worin jede Alkyl-Gruppe 1 bis & Kohlenstoffatome enthéit, mit der Magabe, das
&s nicht an einem Kohienstoffatom vorliegt, das direkt an A gebunden ist;

(o) Alkanoyl mit 1 bis 6 Kohlenstoffatomen;

(f) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;

(g) Aralkanoyl mit 8 bis 13 Kohlenstoffatomen;

(h) Amido, welches an die Alkyl-Gruppe Uber entweder ein Stickstoffatom oder ein Kohlenstoff-
atom von diesem Amido gebunden sein kann;

(iy Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis & Kohlenstoffatome enthilt;

(i} Alkylaminocarbonyl, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;

(k) Arylcarbonylamino, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

(k)-{(1) Arylcarbonytamino, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt und
durch ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, worin das Alkoxy 1 bis 3 Kohlen-
stoffatome enthilt, 5-Tetrazolo und Acylsulfonamida (ndmlich Acylaminosulfonyl und Sulfonylami-
nocarbonyl) mit 1 bis 15 Kohlenstoffatomen substituiert ist, und mit der MaBgabe, daB, wenn das
Acylsulfonamido ein Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo und Nitro substituiert sein kann;

(I} Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

{)-(1) Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt und
durch ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, worin das Alkoxy 1 bis 3 Kohlen-
stoffatome enthilt, 5-Tetrazolo und Acylsulfonamido {(ndmlich Acylaminosulfonyl und Sulfonylami-
nocarbonyl) mit 1 bis 15 Kohlenstoffatomen substituiert ist, und mit der Maggabe, da8, wenn das
Acylsulfonamido ein Aryl enthilt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chioro, Bromo, Jodo und Nitro substituiert sein kann;

{m) Arylaminocarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

{n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

(o) Carboxy;

{p) Aryloxycarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

{q) Aralkoxycarbonyl, worin die Aralkoxy-Gruppe 7 bis 13 Kohlenstoffatome enthiilt;

{r) Alkanoyloxy mit 1 bis 6 Kohlenstoffatomen;

{s) Aroyloxy, worin der Aryl-Teil 6, 10 oder 12 Kohlenstoffatome enthilt;

{t) Aralkanoyloxy mit 8 bis 13 Kohienstoffatomen;

{u) Alkylsulfonamido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthélt;

{u)-(1} Cycloalkylsulfonamido, worin der Cycloalkyl-Teil 3 his 15 Kohlenstoffatome enthilt, (z.B.
Cyclohexyl, Adamantyl, Norbornyl);

{v) Aralkylsulfonamido, worin die Aratkyl-Gruppe 7 bis 13 Kohlenstoffatome enthlt;

(w) Arylsulfonamido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

{x} Acyisulfonamido (ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl) (1 bis 15 Kohlen-
stoffatome), einschlieliich Acylsulfonamido, worin dis Acyl-Gruppe 1 bis 7 Kohlenstoffatome
enthdlt, wenn sie den Endteil des Acylsulfenamids bildet, und mit der MaBgabe, daB, wenn das
Acylsulfonamido ein Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo und Nitro substituiert sein kann;

(v) Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt;

(z) Aralkoxycarbonylamino, worin die Aralkoxy-Gruppe 8 bis 13 Kohlenstoffatome enthilt, (z.B.
Benzyloxycarbonylamino);

(2)-(1) Aralkylaminocarbonyloxy, worin die Aralkyl-Gruppe 8 bis 13 Kohlenstoffatome enthilt;
(2)-(2) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;

(2)-(3) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthélt und durch sin Mitglied aus
der Gruppe Aminocarbonyl, Aminocarbonylalkyl, worin das Alkyl 1 bis 3 Kohlenstoffatome enthilt,
Alkoxycarbonyl mit 1 bis 3 Kohlenstoffatome und Carboxy substituiert ist;

(aa) Aryloxycarbenylaming, worin die Aryloxy-Gruppe 8, 10 oder 12 Kohlenstoffatome enthélt;
(aa)-(1) Arylaminocarbonyloxy, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

{bb) Alkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 6 Kohlenstoffatome ententhilt;

(bb)-{1} Alkoxycarbonylamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt und
gegebenenfalls mit einem Kohlenstoffatom an sin Kohlenstoffatom einer aromatischen heterocy-
clischen Gruppe gebunden ist, wie sie in {gg) unter R3 beschrieben ist;
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(bb)-{2) Alkoxycarbonylamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffaiome enthdlt und
durch eine aliphatische heterocyclische Gruppe substituiert ist, wie sie in (ff) unter R® beschrie-
ben ist;

(bb)-(3) Aryloxyalkylcarbonylamino, worin das Aryl 6 oder 10 Kohlenstoffatome und das Alkyl 1
bis 6 Kohlenstoffatome enthilt;

(bb}-(4) Alkylaminocarbonyloxy, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthilt;

(cc) Aryl mit 6, 10 oder 12 Kohlenstoffatomen (z.B. Phenyl, Naphthyl, Biphenyl);

{cc)-{1) Aryloxy mit 8, 10 oder 12 Kohlenstoffatomen;

(dd) Ary! mit 6, 10 oder 12 Kohlenstoffatomen und substituiert durch 1 bis 3 Mitglieder, die
unabh#ingig aus der Gruppe Chloro, Bromo, Jodo, Fluoro, Hydroxy, Trifluoromethyl, Alkyl (1 bis 6
Kohlenstoffatome), Alkoxy (1 bis 8 Kohlenstoffatome), Alkoxycarbonyl (2 bis 6 Kohlenstoffatome),
Carboxy, Aminocarbonylalkyl (2 bis 8 Kohlenstoffatome), Aminocarbony!, 5-Tetrazolo und Acylsul-
fonamido (n&mlich Acylaminosulfonyl und Sulfenylaminocarbonyl) (1 bis 15 Kohlenstoffatoms)
ausgewihlt sind, und mit der MaBgabe, dafi, wenn das Acylsulfonamido ein Aryl enthiit, das Aryl
weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein
kann;

{dd)-(1) Aryloxy mit 8, 10 oder 12 Kohlenstoffatomen und substituiert an Kohienstoff durch 1 bis 3
Mitglieder, die unabhéingig aus der Gruppe Chloro, Bromo, Jode, Flucro, Hydroxy, Trifluorome-
thyl, Alkyl (1 bis 6 Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbony! (2 bis 6
Kohlenstoffatome), Carboxy, Aminocarbonylalkyl (2 bis 6 Kohlenstoffatome), Aminocarbonyl, 5-
Tetrazolo, Acylsulfonamido (ndimlich Acylaminosulfonyl und Sulfonylaminocarbonyl) (1 bis 15
Kohlenstoffatome) ausgewihlt sind, und mit der MaBgabe, daB, wenn das Acylsulfonamido sin
Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und
Nitro substituiert sein kann;

(ee) Cycloalkyl mit 3 bis 15 Kohlensioffatomen (z.B. Cyclohexyl, Adamantyl, Norbornyl);

(ee)-(1) Cycloalkyloxy mit 3 bis 15 Kohlenstoffatomen;

{t)) sine aliphatische heterocyclische Gruppe mit mindestens 4 Atomen, die 1 bis 5 Kohisnstoff-
atome und 1 bis 4 Heteroatome enthdilt, von denen jedes unabhlingig ausgewihit ist aus
Stickstoff und Sauerstoff, (z.B. Morpholin, Piperazin), worin die aliphatische haterocyclische
Gruppe gegebenenfalls 1 oder 2 Doppelbindungen enthalten kann, welche aliphatische heterocy-
clische Gruppe an irgendsinem Stickstoffatom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoff-
atomen, eine Alkanoyl-Gruppe mit 1 bis 6 Kohlenstoffatomen, eine Aryloxycarbonyl-Gruppe, worin
die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt, eine Aralkyloxycarbonyl-Gruppe, worin
die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt, oder sine Alkoxycarbonyl-Gruppe, worin die
Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt, substituiert sein kann;

(t)~(1) eine aliphatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kohlenstotfatom der aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen gebunden
ist, die 1 bis 5 Kohienstoffatome und 1 bis 4 Heteroatome enthilt, von denen jedes unabhingig
ausgewihlt ist aus Stickstoff und Sauerstoff, (Z.B. Morpholin, Piperazin), worin die aliphatische
heterocyclische Gruppe gegebenenfalls 1 oder 2 Doppelbindungen enthalten kann, welche
aliphatische heterocyclische Gruppe an irgendsinem Stickstoffatom durch sine Alkyl-Gruppe mit 1
bis & Kohlenstoffalomen, eine Alkanoyl-Gruppe mit 1 bis 6 Kohlenstoffatomen, eine
Aryloxycarbonyl-Gruppe, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt, sine
Aralkyloxycarbonyl-Gruppe, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt, oder eine
Alkoxycarbonyl-Gruppe, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatorne enthilt, substituiert sein
kann;

(gg) eine aromatische heterocyclische Gruppe, die folgendes enthilt: (1) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhiingig ausgewihit ist aus Schwefel,
Stickstoff und Sauerstoff, und (2) 1 bis 3 flinf- oder sechsgliedrige Ringe, von denen mindestens
einer aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des aromatischen Rings
oder der aromatischen Ringe durch ein Mitglied aus der Gruppe Fluoro, Chioro, Bromo, Jodo,
Trifluoromethyi, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6 Kohlenstoffatomen,
Alkarnoyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Aminocarbonylalkyl (2 bis 8 Kohlenstoffatome)
und Aminocarbonyl substituiert sein k&nnen, und mit der weiteren MaBgabe, daB jedes Stickstoff-
atom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein kann;

(99)-(1) eine aromatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kohlenstoffatom einer aromatischen heterocyclischen Gruppe gebunden ist, die folgendes enthilt:
(1) 1 bis 15 Kohlenstoffatome und 1 bis 4 Heteroatome, von denen jedes unabhiingig ausgewihit
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ist aus Schwefel, Stickstoff und Sauerstoff, und (2) 1 bis 3 flinf- oder sechsgliedrige Ringe, von
denen mindestens einer aromatisch ist, wobsi gegebenenfalls bis zu 3 Kohlenstoffatome des
aromatischen Rings oder der aromatischen Ringe durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo, Trifluoromethyl, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 his 8
Kohlenstoffatomen, Alkanoy! mit 2 bis 6 Kohlenstoffatomen, Carboxy, Aminocarbonylalky! (2 bis 6
Kohlenstoffatome) und Aminocarbony! substituiert sein k&nnen, und mit der weiteren MaBgabe,
daB jedes Stickstoffatom durch sine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein
kann;
(hh} Alkylureido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(hh)-(1) Cycloalkylureido, worin die Alkyl-Gruppe 3 bis 15 Kohfenstoffatome enthilt;
(it) Aralkylureido, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(if) Arylureido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthélt;
(ii}-(1) Arylureido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt und durch 1 bis 3
Mitglieder substituiert ist, die unabhfingig ausgewzhlt sind aus der Gruppe Chloro, Bromo, Jodo,
Fluoro, Hydroxy, Trifluoromethyl, Alkyl (1 bis 6 Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffato-
me), Alkoxycarbonyl (2 bis 6 Kohlenstoffatome), Carboxy, Aminocarbonylalkyl (2 bis 6 Kohlen-
stoffatome),Aminocarbonyl, 5-Tetrazolo und Acylsulionamido (ndmlich Acylaminosulfonyl und
Sulfonylaminocarbonyl) (1 bis 15 Kohlenstoffatome), einschlieflich Acylsulfonamido, worin die
Acyl-Gruppe 1 bis 7 Kohlenstoffatome enthélt, wenn sie den Endtsit des Acylsulfonamids bildet,
und mit der Majgabe, daB, wenn das Acylsuifonamido ein Aryl enthilt, das Aryl weiter durch ein
Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein kann;
FUr Stickstoff:
(a) Alkyl mit 1 bis 3 Kohlenstoffatomen;
(b) Alkanoyl mit 2 bis 6 Kohlenstoftatomen;
(c) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt:
(d) Aralkanoyl mit 8 bis 14 Kohlenstoffatomen;
(e) Formyl;
{f) eine aliphatische heterocyclische Gruppe, worin die Amino-Gruppierung direkt an ein Kohlen-
stoffatom einer aliphatischen heterocyclischen Gruppe gebunden ist, die in (if} fUr die Kohlenstofi-
Substituenten definiert ist;
(9) eine aromatische heterocyclische Gruppe, worin die Amino-Gruppierung direkt an ein Kohlen-
stoffatom der aromatischen heterocyclischen Gruppe gebunden ist, die in (gg) fir die Kohlenstofi-
Substituenten definiert ist;
(V) einer Aryl-Gruppe mit 6, 10 oder 12 Kohlenstoffen;
(V) einer Aryl-Gruppe mit 6, 10 oder 12 Kohlenstoffatomen, die in gesigneter Weise durch 1 bis 3
Mitglieder substituiert ist, die unabhiingig ausgewihit sind aus der Gruppe Fluoro, Chloro, Bromo,
Jodo, Trifluoromethyl, Hydroxy, Aliyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6 Kohlenstofi-
atomen, Alkoxycarbonyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Alkylcarbonylamino, worin die
Alkyl-Gruppe 1 bis & Kohlenstoffatome enthélt, 5-Tetrazolo und Acylsulfonamido (n&miich Acylami-
nosulfonyl und Sulfonylaminocarbonyl) mit 1 bis 15 Kohlenstoffatomen, und mit der Mafgabs, daB,
wenn das Acylsulfonamido ein Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe
Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein kann;
(V) einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen (z.B. Cyclohexyl, Adamantyl, Norbor-
nyl);
(VI}-(1) einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen (z.B. Cyclohexyl, Adamantyi,
Norbornyl), die durch ein Mitglied aus der Gruppe Carboxy und Alkoxycarbonyl, worin die Alkoxy-
Gruppe 1 bis 4 Kohlenstoffatome enthilt, substituiert ist;
(V) einer aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen, die 1 bis 5 Kohlenstofi-
atome und 1 bis 4 Heteroatome enthilt, von denen jedes unabhingig aus Stickstoff und Sauerstoff
ausgewihlt ist, (z.B. Morpholin, Piperazin), welche an irgendeinem Stickstoftatom durch ein Mitglied
aus der Gruppe Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkanoyl mit 1 bis 6 Kohlenstoftatomen,
Aryloxycarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthiit, Aralkoxycarbonyl,
worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthdlt, und Alkoxycarbonyl mit 2 bis 7
Kohlenstoffatomen substituiert sein kann, mit der MaBgabe, daB, wenn A fiir OCO oder NHCO steht,
das A an ein Kohlenstoffatom der aliphatischen heterocyclischen Gruppe gebunden sein muf;
(VIIl) einer aromatischen heterocyclischen Gruppe, die folgendes enthilt: (a) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhiingig aus Schwefel, Stickstoff und Sauerstoff
ausgewdhlt ist, und (b) 1 bis 3 fUnf- oder sechsgliedrige Ringe, von denen mindestens einer
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aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatorne des aromatischen Rings oder der
aromatischen Ringe an irgendeinemn Kohlenstoffatom durch ein Mitglied aus der Gruppe Fluoro,

Chloro, Bromo, Jodo, Trifluoromethyl, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6
Kohlenstoffatomen, Alkanoyi mit 2 bis 6 Kohlenstoffatomen und Carboxy substituiert sein knnen,
und mit der weiteren MaBgabe, daB jeder Stickstoff durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoff-
atormen substituiert sein kann, und daB, wenn A fir OCO oder NHCO steht, das A an ein
Kohlenstoffatorn der aromatischen heterocyclischen Gruppe gebunden sein mus;
(IX) einer Alkeny}-Gruppe mit 2 bis 10 Kohtenstoffatomen und mit mindestens einer Doppeibindung;
und
(X) einer Alkenyl-Gruppe mit 2 bis 10 Kohlenstoffatomen und mit mindestens einer Doppelbindung,
die durch ein aus der folgenden Gruppe ausgewihltes Mitglied substituiert ist:
(a) Aryl mit 6 oder 10 Kohlenstoffatomen;
{b) Aryl mit 6 oder 10 Kohlenstoffatomen, das durch 1 bis 3 Mitglieder substituiert ist, die
unabhéngig aus der Gruppe Chlore, Bromo, Jodo, Flucro, Hydroxy, Triflucromethyl, Alkyl (1 bis 6
Kohlenstoffatome:), Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (2 bis 6 Kohlenstoffatome),
Carboxy, 5-Tetrazolo und Acylsuifonamido (nimlich Acylaminosulfonyl und Sulfonymaminocarbo-
nyl) (1 bis 15 Kohlenstoffatome) ausgewdhlt sind, und mit der Mafgabe, daB, wenn das
Acylsulfonamido ein Aryl enthilt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chlore, Bromo, Jodo und Nitro substituiert sein kann; und
{¢) Ureidocarbonyl;
R* und R® unabhiingig ausgewihit sind aus Wasserstoff oder Methyl;
n fiir G, 1 oder 2 steht; und
A ausgewihlt ist aus

Q 0 0 0

(3} 1 " i

«C~-, =N-C-, -0-C- wund .E—;
H _ o

oder, sofern geeignet, ein SAure- oder Basenadditionssalz davon; mit der Magabe, da8,

1. Alkyle gerade oder verzweigt sein kdnnen;

2. kein Kohlenstoffatom eines Alkyls direkt an zwei Heteroatome gebunden sein kann;

3. kein Heteroatom direkt an Schwefel, Stickstoff oder Sauerstoff gebunden sein; und

4. Alkenyle von {IX) und (X) flir R® nicht 1,1-disubstituiert sein k8nnen und ein Kohlenstoff einer
Doppelbindung nicht direkt an Sauerstoff oder Stickstoff gebunden sein kann.

2. Verbindung nach Anspruch 1,
WwOrin

R! fiir sine Alkyl-Gruppe mit 3 Kohlenstoffatomen steht;
R? und R® jeweils unabh#ngig ausgewihit sind aus:
(I} einer Alkyl-Gruppe mit 1 bis 4 Kohlenstoffatomen;
{I) siner Alkyl-Gruppe mit 1 bis 4 Kohlenstoffatomen, die durch mindestens ein Miglied aus der
folgenden Gruppe substituiert ist:
(e} Alkanoyl mit 1 bis 3 Kohlenstoffatomen;
(f} Arylcarbonyl, worin das Aryl 8 oder 10 Kohlenstoffatomen enthilt;
(g) Aralkanoyl mit 8 Kohlenstoffatomen;
(h) Amido, welches an die Alkyl-Gruppe liber entweder ein Stickstoffatom oder ein Kohlenstoff-
atom von diesem Amido gebunden sein kann;
(i) Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis 2 Kohlenstoffatome enthilt;
(i} Alkylaminocarbonyl, worin die Alkyl-Gruppe 1 bis 2 Kohlenstoffatome enthilt;
(k) Arylcarbonylamino, worin die Aryl-Gruppe 6 Kohlenstoffatome enthdli;
{1} Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 Kohlenstoffatome enthilt;
{m) Arylaminocarbonyl, worin die Aryl-Gruppe 6 Kohlenstoffatome enthilt;
{n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 Kohlenstoffatome enthilt;
(0} Carboxy;
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(p) Aryloxycarbonyl, worin die Aryl-Gruppe 6 Kohlenstoffatome enthéit;
(q) Aralkoxycarbonyl, worin die Aralkoxy-Gruppe 7 Kohlenstoffatome enthilt;
(r) Alkanoyloxy mit 1 bis 2 Kohlenstoffatomen;
(s) Aroyloxy, worin der Aryl-Teil 6 Kohlenstoffatome enthilt;
(t) Aralkanoyloxy mit 8 Kohlenstoffatomen;
(u) Alkylsuifonamido, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthilt;
(v} Aralkylsulfonamido, worin die Aralky-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(w) Arylsulfonamido, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthilt;
(x) Acylsulfonamide mit 1 bis 15 Kohlenstoffatomen;
(y) Alkoxycarbonyl, warin die Alkoxy-Gruppe 1 bis 2 Kohlenstoffatome enthilt;
(z) Aralkoxycarbonylamino, worin die Aralkoxy-Gruppe 7 Kohlenstoffatome enthilt:
(aa) Aryloxycarbonylamino, worin die Aryloxy-Gruppe 6 Kohlenstoffatome enthiilt;
(bb) Afkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 3 Kohienstoffatome enthilt;
(cc) Aryl mit 6 oder 10 Kohlenstoffatomen;
(dd) Aryl mit 6 oder 10 Kohlenstoffatomen und substituiert durch 1 bis 3 Mitglieder aus der
Gruppe Chloro, Bromo, Jodo, Fluore, Trifluoromethyl, Hydroxy, Alkyl (1 bis 2 Kohlenstoffatome),
Alkoxy (1 bis 2 Kohlenstoffatome), Alkoxycarbonyl (2 bis 3 Kohlenstoffatome), Carboxy, 5-
Tetrazolo und Acylsuifonamido (1 bis 15 Kohlenstoffatome);
{ee) Cycloalkyl mit 3 bis 15 Kohlenstoffatomen;
(ff) Alkylureido, worin die Alkyl-Gruppe 1 bis 2 Kohlenstoffatome enthilt;
(g9) Aralkylureido, worin die Aralkyl-Gruppe 7 Kohlenstoffatome enthilt;
(hh) Arylureido, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthilt; und
(I} einer Aryl-Gruppe mit 6 Kohlenstoffatomen;
R? ausgewdhit ist aus
(1) einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen;
(1) einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und 1 bis 4 Heteroatomen, von denen jedes
unabhdngig ausgewahlt ist aus Stickstoff und Sauerstoff;
()7} einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und gegebenenfalls 1 bis 4 Heteroatomen,
von denen jedes unabhéingig ausgewihlt ist aus Stickstoff und Sauerstoff, die an mindestens sinem
Kohlenstoffatom oder Stickstoffatom durch 1 bis 3 unabh#ngig aus der folgenden Gruppe ausge-
wihlte Mitglieder substituiert ist:
Fiir Kohlenstoff:
{e) Alkanoyl mit 1 bis B8 Kohlenstoffatomen;
{f) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatorne enthilt;
{g) Aralkanoyl mit 8 bis 13 Kohlenstoffatomen;
(h) Amido, welches an die Alkyl-Gruppe Uber entweder ein Stickstoffatom oder ein Kohlenstoffato-
men von diesem Amido gebunden sein kann;
(i) Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(i) Alkylaminocarbonyl, worin die Alkyl-Gruppe 1 bis B Kohlenstoffatome enthilt;
(k) Arylcarbonylamino, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthilt;
(k)-(1) Arylcarbonylamino, worin die Aryl-Gruppe & oder 10 Kohlenstoffatome enth&lt und durch
ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, warin das Alkoxy 1 bis 3 Kohlenstoffatome
enthilt, 5-Tetrazolo, und Acylsulfonamido mit 1 bis 15 Kohlenstoffatomen substituiert ist;
(I} Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
{}-(1) Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt und
durch ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, worin das Alkoxy 1 his 3 Kohlen-
stoffatome enth#lt, 5-Tetrazolo, und Acylsulfonamido mit 1 bis 15 Kohlenstoffatomen substituiert
ist;
{m) Arylaminocarbonyl, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthilt;
{n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(o) Carboxy;
{p) Aryloxycarbony!, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthilt;
{(q) Aralkoxycarbonyi, worin die Aralkoxy-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
{r) Alkanoyloxy mit 2 bis 3 Kohlenstoffatomen;
(s) Aroyloxy, worin der Aryl-Teil 6 oder 10 Kohlenstoffatome enthilt;
(t) Aralkanoyloxy mit 8 bis 13 Kohlenstoffatomen;
(u) Alkylsulfonamido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(u)-(1) Cycloalkylsulfonamido, worin der Cycloalkyi-Teit 3 bis 15 Kohlenstoffatome enthilt;
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(v) Aralkylsulfonamido, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

{w) Arylsulfonamido, worin die Aryl-Gruppe 6 oder 10 Kohienstoffatome enthiit;

{x) Acylsulfonamido mit 1 bis 15 Kohlenstoffatomen;

{y) Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 3 Kohlenstoffatome enthilt;

(2) Aralkoxycarbonylamino, worin die Aralkoxy-Gruppe 8 bis 13 Kohienstoffatome enthélt;

(z)-(1) Aralkylaminocarbonyloxy, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(2)-(2) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;

(2)-(3) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthélt und durch ein Mitglied aus
der Gruppe Aminocarbonyl, Aminocarbonylalkyl, worin das Alkyl 1 bis 3 Kohlenstoffatome enthalt,
Atkoxycarbonyl mit 2 bis 4 Kohlenstoffatomen und Carboxy substituiert ist;

{aa) Aryloxycarbonylamino, worin die Aryloxy-Gruppe 6 oder 10 Kohlenstoffatome enthéit;

{aa}-{1} Arylaminocarbonyloxy, worin die Aryi-Gruppe 6 oder 10 Kohlenstoffatome enthdit;

{bb) Alkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt;

{bb)-(1) Alkoxycarbonylamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthélt und
gegebenenfalls an ein Kohlenstoffatom einer aromatischen heterocyclischen Gruppe gebunden
ist, wie sie in (gg) unter R beschrieben ist;

(bb)-(2} Alkoxycarbonytamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt und
durch eine aliphatische heterocyclische Gruppe substituiert ist, wie sie in (ff) unter R® beschrie-
ben ist;

{bb)-(3) Aryloxyalkylcarbonylamino, worin das Aryl 6 oder 10 Kohlenstoffatome und das Alkyl 1
bis 6 Kohlenstoffatome enthilt;

{bb)-(4) Alkylaminocarbonyloxy, worin die Alkyl-Gruppe 1 bis 8§ Kohlenstoffatome enthiit;

{cc) Aryl mit 6 oder 10 Kohlenstoffatomen;

{cc)-(1) Aryloxy mit 6 oder 10 Kohlenstoffatomen;

{dd) Aryl mit 6, 10 oder 12 Kohlenstoffatomen und substituiert durch 1 bis 3 Mitglieder, die
unabhingig aus der Gruppe Chloro, Bromo, Jodo, Fluoro, Hydroxy, Trifluoromethyl, Alkyl (1 bis 6
Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffatomse), Alkoxycarbonyl (2 bis 6 Kohlenstoffatome),
Carboxy, Aminocarbonylalkyl {2 bis 6 Kohlenstoffatome), Aminocarbonyl, 5-Tetrazolo und Acylsul-
fonamido (1 bis 15 Kohlenstoffatome) ausgewihit sind;

{dd)-(1) Aryloxy mit 6, 10 oder 12 Kohlenstoffatomen und substituiert durch 1 bis 3 Mitglieder, die
unabhingig aus der Gruppe Chloro, Bromo, Jodo, Fluoro, Hydroxy, Trifluoromethyl, Alkyl {1 bis 6
Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl {2 bis 6 Kohlenstoffatome),
Carboxy, Acylsulfonamido (1 bis 15 Kchlenstoffatome), Aminocarbonylalkyl (2 bis 6 Kohlenstoff-
atome), Aminocarbonyl und 5-Tetrazolo ausgewihlt sind;

{e8) Cycloalkyl mit 3 bis 15 Kohlenstoffatomen;

{ee)-(1) Cycloalkyloxy mit 3 bis 15 Kohlenstoffatomen;

(ff) eine aliphatische heterocyclische Gruppe mit mindestens 5 Atomen, die 1 bis 5 Kohlenstoff-
atome und 1 bis 4 Hetercatome enthdlt, von denen jedes unabhéngig ausgewihlt ist aus
Stickstoff und Sauerstoff, worin die aliphatische heterocyclische Gruppe gegebenenfalls 1 oder 2
Boppelbindungen enthalten kann, welche aliphatische heterocyclische Gruppe an irgendeinem
Stickstoffatom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen, eine Alkanoyl-Gruppe mit
2 bis 6 Kohlenstoffatomen, eine Aryloxycarbonyl-Gruppe, worin die Aryl-Gruppe 6, 10 oder 12
Kohlenstoffatome enthilt, sine Aralkyloxycarbonyl-Gruppe, worin die Aralkyl-Gruppe 7 bis 13
Kohlenstoffatome enthélt, oder eine Alkoxycarbonyi-Gruppe, worin die Alkyl-Gruppe 1 bis 6
Kohlenstoffatome enthilt, substituiert sein kann;

{ff}-(1} eine aliphatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kohlenstoffatom einer aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen gebunden
ist, die 1 bis 5§ Kohlenstoffatome und 1 bis 4 Heteroatome enthilt, von denen jedes unabhingig
ausgewdhlt ist aus Stickstoff und Sauerstoff, worin die aliphatische heterocyclische Gruppe
gegebenenfalls 1 oder 2 Doppelbindungen enthalten kann, welche aliphatische heterocyclische
Gruppe an irgendeinem Stickstoffatorn durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen,
eine Alkanoyl-Gruppe mit 2 bis 6 Kohlenstoffatomen, eine Aryloxycarbonyl-Gruppe, worin die
Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt, eine Aralkyloxycarbonyl-Gruppe, worin die
Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt, oder eine Alkoxycarbonyl-Gruppe, worin die
Alkyl-Gruppe 1 bis 68 Kohlenstoffatome enthilt, substituiert sein kann;

(gg} eine aromatische heterocyclische Gruppe, die folgendes enthiit: (1) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhingig ausgewihit ist aus Schwefel,
Stickstoff und Sauerstoff, und (2) 1 bis 2 flinf- oder sechsgliedrige Ringe, von denen mindestens
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einer aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des aromatischen Rings
oder der aromatischen Ringe durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo,
Trifluoromethyl, Alkyl, das Msthyl enth&lt, Alkoxy mit 1 bis 2 Kohlenstoffatomen, Alkanoyl mit 2
bis 3 Kohlenstoffatomen, Carboxy, Aminocarbonylalkyl (2 bis 6 Kohlenstoffatome) und Aminacar-
bonyi substituiert sein kGnnen, und mit der weiteren MaBgabe, daB jedes Stickstoffatom durch
eine Alkyl-Gruppe mit bis 1 bis 6 Kohlenstoffatomen substituiert sein kann;
{9g)-(1) eine aromatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kaohlengtoffatom einer aromatischen heterccyclischen Gruppe gebunden ist, dis folgendes enthilt:
(1) 1 bis 15 Kohlenstoffatome und 1 bis 4 Hetercatome, von denen jedes unabhéngig ausgewihit
ist aus Schwefel, Stickstoff und Sauerstoff, und (2) 1 bis 2 fiinf- oder sechsgliedrige Ringe, von
denen mindestens einer aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des
aromatischen Rings oder der aromatischen Ringe durch ein Mitglied aus der Gruppe Fluoro,
Chioro, Brome, Jodo, Trifluoromethyl, Methyl, Alkoxy mit 1 bis 2 Kohienstoffatomen, Alkanoyl mit
2 bis 3 Kohlenstoffatomen, Carboxy, Aminocarbonylalky) (2 bis 6 Kohienstoffatome) und Amino-
carbonyl substituiert sefin kbnnen, und mit der weiteren MaBgabe, daf jedes Stickstoffatom durch
eine Alkyl-Gruppe mit 1 bis 68 Kohlenstoffatomen substituiert sein;
(hh) Alkylureido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(hh}-(1) Cycloalkylureido, worin die Alkyi-Gruppe 3 bis 15 Kohlenstoffatome enthilt;
(i} Aralkylureido, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(ii) Arylureido, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthiilt;
(iiy-(1) Arylureido, worin die Aryl-Gruppe 6 oder 10 Kohlenstoffatome enthdlt und durch 1 bis 3
Mitglieder substituiert ist, die unabhZngig ausgewihit sind aus der Gruppe Chloro, Bromo, Jodo,
Fluoro, Hydroxy, Trifluoromethyl, Alkyl (1 bis 6 Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffato-
me), Alkoxycarbonyl (2 bis 6 Kohlenstoftatome), Carboxy, Acylsulfonamido (1 bis 15 Kohlenstoff-
atome), Aminocarbonylalkyl (2 bis 6 Kohlenstoffatome), Aminocarbonyl und 5-Tetrazolo;
Flr Stickstoff:
(a) Alkyl mit 1 bis 3 Kohlenstoffatomen;
(b) Alkanoy! mit 2 bis 6 Kohlenstoffatomen;
(c) Arylcarbonyl, worin das Aryl 8, 10 oder 12 Kohlenstoffatome enthélt;
(d) Aralkanoyl mit 8 bis 13 Kohlenstoffatornen;
(e) Formyl;
(f) eine aliphatische heterocyclische Amino-Gruppe, worin die Amino-Gruppierung direkt an ein
Kohlenstoffatom einer aliphatischen heterocyclischen Gruppe gebunden ist, die in (ff) fiir die
Kohlenstoff-Substituenten definiert ist;
(g) eine aromatische heterocyclische Amino-Gruppe, worin die Amino-Gruppierung direkt an ein
Kohlenstoffatom der aromatischen heterocyclischen Gruppe gebunden ist, die in (gg) fUr die
Kohlenstoff-Substituenten definiert ist;
{1V} einer Aryl-Gruppe mit 6 oder 10 Kohlenstoffatomen;
(V) einer Aryl-Gruppe mit 6 oder 10 Kohlenstoffatomen, die in geeigneter Weise durch 1 bis 3
Mitglieder substituiert ist, die unabhéingig ausgewihit sind aus der Gruppe Fluoro, Chloro, Bromo,
Jodo, Trifluoromethyl, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6 Kohlenstoffatomen,
Alkoxycarbonyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Alkylcarbonylamino, worin die Alkyl-Gruppe
1 bis 8 Kohlenstoffatome enthélt, 5-Tetrazolo und Acylsulfonamido mit 1 bis 15 Kohlenstoffatomen;
(Vi} einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen;
(V1)-(1) einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen, die durch ein Mitglied aus der
Gruppe Carboxy und Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 4 Kohlenstoffatome enthilt,
substituiert ist;
(V1l) einer aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen, die 1 bis 5 Kohlenstoff-
atome und 1 bis 4 Hetercatome enthilt, von denen jedes unabhingig aus Stickstoff und Sauerstoff
ausgewdhlt ist, welche an irgendeinem Stickstoffatom durch sin Mitglied aus der Gruppe Methyl,
Alkanoyl mit 2 bis 6 Kohlenstoffatomen, Aryloxycarbonyl, worin die Aryl-Gruppe 6 oder 10 Kohlen-
stoffatome enthalt, Aralkoxycarbonyl, worin die Aralkyl-Gruppe 7 Kohlenstoffatome enthilt, und
Alkoxycarbonyl mit 2 bis 3 Kohlenstoffatomen substituiert sein kann, mit der MaBgabe, da, wenn A
fir OCO oder NHCO stehf, das A an ein Kohienstoff der aliphatischen heterocyclischen Gruppe
gebunden sein muf;
(VIIf) einer aromatischen heterocyclischen Gruppe, die folgendes enthilt: (a) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhingig aus Schwefel, Stickstoft und Sauerstoff
ausgewdhit ist, und (b) 1 bis 2 fiinf- oder sechsgliedrige Ringe, von denen mindestens einer
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aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des aromatischen Rings oder der
aromatischen Ringe an irgendeinem Kohlenstoffatom durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo, Trifluoromethyl, Methyl, Alkoxy mit 1 bis 2 Kohlenstoffatomen, Alkanoy| mit 2
bis 3 Kohlenstoffatomen und Carboxy substituiert sein kinnen, und mit der weiteren Maggabe, daf
jeder Stickstoff durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein kann, und
daB, wenn A flir OCO oder NHCO steht, das A an ein Kohlenstoffatom der aromatischen heterocycli-
schen Gruppe gsbunden sein mus;
(1X) einer Alkenyl-Gruppe mit 2 bis 10 Kohlenstoffatomen und mit mindestens einer Doppelbindung;
{X) einer Alkenyl-Gruppe mit 2 bis 10 Kohlenstoffatomen und mit mindestens einer Doppelbindung,
die durch ein aus der folgenden Gruppe ausgewihltes Mitglied substituiert ist;
{a) Aryl mit 6 oder 10 Kohlenstoffatornen;
(b} Aryl mit 6 oder 10 Kohlenstoffatomen, das durch 1 bis 3 Mitglieder substituiert ist, die
unabhingig aus der Gruppe Chloro, Bromo, Jodo, Fluoro, Hydroxy, Trifiuoromethyl, Alkyl (1 bis 6
Kohlenstoffatome), Alkoxy {1 bis 6 Kohlenstoffatome), Alkoxycarbonyl {2 bis 6 Kohlenstoffatome);
Carboxy, Acylsulfonamido {1 bis 15 Kohlenstoffatome) und 5-Tetrazolo ausgewahlt sind; und
(c) Ureidocarbonyl,

R* und R® jeweils flir Wasserstoff stehen;
n fUr 1 steht; und
A ausgewdhlt ist aus
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3. Verbindung nach Anspruch 1,
worin

R! fiir isopropyl steht;
R? ausgewdhit ist aus:
(1} einer Alkyl-Gruppe mit 2 bis 3 Kohlenstoffatomen;
(Il) {q) Ethyl, das durch Aralkoxycarbonyl substituiert ist, worin die Aralkoxy-Gruppe 7 Kohlanstoffato-
me enthilt;
(w) Butyl, das durch Arylsulfonamido substituiert ist, worin der Aryl-Teil 6 Kohlenstoffatome
enthalt;
(x) Ethyl, das durch Acylsulfonamido mit 7 Kohlenstoffatomen substituiert ist;
(z) Butyl, das durch Aralkyloxycarbonylamino substituiert ist, worin der Aralkoxy-Teil 7 Kohlen-
stoffatome enthilt;
(cc) Methyl, das durch Aryl mit 6 Kohlenstoffatomen substituiert ist:
(Il Aryl mit 6 Kohlenstoffatomen;

R? ausgewdhit ist aus:

(1) verzweigtem Alkyl mit 4 Kohlenstoffatomen;
() einer Alkyl-Gruppe mit 5 Kohlenstoffatormen und 2 Sauerstoffatomen;
(Ily (k) Ethyl, das durch Aryicarbonylamino substituiert ist, worin der Aryl-Teil 6 Kohlenstoffatome
enthilt;
() Ethyl, das durch Aralkylcarbonylamino substituiert ist, worin der Aralkyl-Teil 13 Kohlenstoffato-
me enthilt;
(n) Ethyl, das durch Aralkylaminocarbonyl substituiert ist, worin der Alkyl-Teil 7 Kohlenstoffatome
enthil;
(o) einer Alkyl-Gruppe mit 2 oder 10 Kohlenstoffatomen und substituiert durch Carboxy;
(w) siner Alkyl-Gruppe mit 5 Kohlenstoffatomen und substituiert durch Arylsulfonamido, worin der
Aryl-Teil 6 Kohlenstoffatome enthilt;
(x) Ethyl, das durch Acyisulfonamido substituiert ist, welches ausgewihlt ist aus der Gruppe 2-
(Methylsulfonylaminocarbonyl)ethyl,  2-(Phenylsulfonylaminocarbonylethyl,  2-[(1-Adamantyl)-
sulfonylaminocarbonyt]ethy! und 2-[(1-Naphthyl)sulfonylaminocarbonyllethy!;
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{v) einer Alkyi-Gruppe mit 2 oder 10 Kohlenstoffatomen und substituiert durch Methoxycarbonyl;
{z) einer Alkyl-Gruppe mit 2 bis 5 Kohlenstoffatomen und substituiert durch Aralkoxycarbonyi,
worin der Aralkoxy-Teil 7 Kohienstoffatome enthilt;
{(aa) einer Alkyl-Gruppe mit 5 Kohlenstoffatomen und substituiert durch Aryloxycarbonylamino,
worin der Aryioxy-Teil 6 Kohlenstoffatome enthélt;
{bb} Ethyl, das durch Alkoxycarbonylamino substituiert ist, worin die Alky!-Gruppe 4 Kohlenstofi-
atome enthdlt; und einer Alkyl-Gruppe mit 5 Kohlenstoffatomen und substitviert durch Alkylox-
ycarbonylamino, worin die Alkoxy-Gruppe 2 Kohlenstoffatome enthdlt und an endstindigen
Kohlenstoffatom {lber eine direkte Bindung mit einem Kohlenstoffatom einer aromatischen hetero-
cyclischen Gruppe mit 5 Kohlenstoffatomen und 1 Stickstoffatom substituiert ist;
(bb}-{3) Propyl, das durch Aryloxyalkylcarbonylamino substituiert ist, worin die Aryl-Gruppe 6
Kohlenstoffatome enthilt und die Alkyl-Gruppe aus Methyl besteht;
{cc) Methyl oder Butyl, das durch Aryl mit 6 Kohlenstoffatomen substituiert ist; und einer
verzweigten Alkyl-Gruppe mit 5 Kohienstoffatomen und substituiert durch 2 Aryl-Gruppen mit
jewsils 6 Kohlenstoffatomen;
{dd} einem Mitglied aus der Gruppe Ayl mit 1 oder 2 Kohlenstoffatomen und substituiert durch
Aryl mit 6 Kohienstoffatomen, worin das Aryl weiter durch Carboxy substituiert ist; Methyl, das
durch Aryl mit 6 Kohlenstoffatomen substituiert ist, worin das Aryl weiter durch Methoxycarbonyl
substituiert ist; Ethyl, das durch Aryl mit 6 Kohlenstoffatomen substituiert ist, worin das Aryl weiter
durch Ethoxycarbonyl substituiert ist; und Ethyl, das durch Aryl mit 6 Kohlenstoffatomen substitu-
iert ist, worin das Aryl weiter durch Acylsulfonamido mit 7 Kohlenstoffatomen substituiert ist;
(es) Ethyl, das durch Cycloalkyl mit 10 Kohlenstoffatomen substituiert ist;
(ff) Ethyl, das durch eine aliphatische heterocyclische Gruppe mit 4 Kohlenstoffatomen, 1
Stickstoffatom und 1 Sauerstoffatom substituiert ist;
(9g) einer Alkyl-Gruppe mit 1 bis 2 Kohlenstoffatomen und substituiert durch eine aromatische
heterocyclische Gruppe mit 4 Kohlenstoffatomen und 1 Schwefelatom; und Ethyl, das durch eine
aromatische heterocyclische Gruppe mit 5 Kohlenstoffatomen und 1 Stickstoffatom substituiert ist;
(iiy-(1) einer Alkyl-Gruppe mit 5 Kohlenstoffatomen und substituiert durch Arylureido, worin der
Aryl-Teil 6 Kohlenstoffatome enthilt und worin der Aryl-Teil weiter durch Ethoxycarbonyl oder
Carboxy substituiert ist;
{zz) Propyl, das durch Aryloxy substituiert ist, worin der Aryl-Teil 8 Kohlanstoffatome enthili;
einer verzweigten Alkyl-Gruppe mit 5 Kohlenstoffatomen und substituiert durch 2 Aryloxy-
Gruppen, von denen jede 6 Kohlenstoffatome enthilt;
{zzz) Methyl oder Propyi, das durch Aryloxy mit 6 Kohlenstoffatomen substituiert ist, worin das
Aryloxy weiter durch Aminocarbonyl substituiert ist. und Methyl, das durch Aryloxy mit 6
Kohlenstoffatomen substituiert ist, worin das Aryloxy weiter durch Ethoxycarbonyl substituiert ist;
(IV) einer Aryl-Gruppe mit 6 ader 10 Kohlenstoffatomen;
(V) einer Aryl-Gruppe mit 6 Kohlenstoffatomen, die durch sin Mitglied aus der Gruppe Fluoro,
Hydroxy, Carboxy, Methoxy, Ethoxy, Methoxycarbonyl, Ethoxycarbonyl, Methylcarbonylamino, Acyl-
sulfonamido mit 2 Kohlenstoffatomen, Acytsulfonamido mit 7 Kohlenstoffatomen, Acylsulfonamido
mit 11 Kohlenstoffatomen, Acylsulfonamido mit 14 Kohlenstoffatomen, Aryl mit 6 Kohlenstoffatomen
und substituiert durch zwei Chloro; und Aryl mit 6 Kohlenstoffatomen und substituiert durch ein
Chloro und ein Amino substituiert ist;
(V1) siner Cycloalkyl-Gruppe mit 10 Kohlenstoffatomen;
(VI)-(1) einer Cycloalkyl-Gruppe mit 5 Kohlenstoffatomen und substituiert durch Carboxy oder
Ethoxycarbonyi; und
{X) einer Alkenyl-Gruppe mit 2 Kohlenstoffatomen und substituiert durch ein Mitglied aus der Gruppe
Carboxy, Carboxyphenyl, Ethoxycarbonyl, Ureidocarbonyl, Acylsulfonamido und 4-Carboxyphenyl:
R* fUr Wasserstoff steht;
R° ausgewihlt ist aus
(I} n-Butyl;
(I} () Ethyl, das durch Aralkoxycarbonyl substituiert ist, worin das Aratkoxy 7 Kohlenstoffatome
enthilt;
(i) (2) Butyl, das durch Aralkoxycarbonylamino substituiert ist, worin die Aralkyl-Gruppe 7 Kohlen-
stoffatome enthilt;
A dis oben angegebene Bedeutung besitzt; und
n flr 1 steht.
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Verbindung nach Anspruch 1, wealche ausgeW'%ihlt ist aus

1) 3S{oderR)-Phenylmethoxycarbonyl-L-valyl-N-[3-(1,1,1 -trifluoro-4-methyl-2-oxopenty!)]-L-profina-
mid;

2} 3(RS)-[{Phenylmethoxy)carbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-prolinamid;
3)  3(RS){(4-(Ethoxycarbonyl)phenyl)aminocarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopen-
tyl)]-L-prolinamid,;

4) 3(RS)-[(4-Carboxyphenyl)aminocarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-pro-
linarnid;

5} 3(RS)-[{4-Phenylbutyl)carbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}-L-prolinamid;

6) 3(RS)-2[2-(Tricyclo[3.3.1.137]dec-1 -yhethoxycarbonyl]-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-0x-
opentyl)]-L-prolinamid;

7)  3(RS){(4-Methoxyphenyl)carbonyl]-L-valyl-N-[3-(4-methy}-1,1,1-trifiuoro-2-oxopentyl}}-L-prolina-
mid;

8) 3(RS}-N2,N°-Di[(phenylmethoxy)carbonyl]-L-tysyl-N-[3-(4-methyi-1,1,1-trifluoro-2-oxopentyl)}-L-pro-
linamid;

8) 3(RS)-{{Phenylmethoxy)carbonyi]-L-phenylalanyl-N-[3-(4-methyl-1,1,1 ~trifluoro-2-oxopentyl)}-L-pro-
linamid;

10) 3(RS)-[2-(Methoxycarbonyl)ethylcarbonyl]-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-
oxopen-tyl)-L-prolinamid;

11)  3(RS)-[(2-Carboxyethyl)carbonyl]-L-norleucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)}
L-prolinamid;

12} 3(RS)-[(Phenylmethoxy)carbonyl]-L-alpha-glutamyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxo-
pentyl}}-L-prolinamid-phenylmethylester;

13} 3(RS)-N2-{2-(Methoxycarbonyl)ethylcarbonyl]-N¢ -[{phenylmethoxy)carbonyl]-L-lysyl-L-valyi-N-[3-
(4-methyl-1,1,1 trifluoro-2-oxopentyl)}-L-prolinamid;

14) 3(R8)-N*-{(2-Carboxysthyl)carbonyl)-Né-{(phenylmethoxy)carbonyl}-L-lysyl-L-valyl-N-[3-(4-methyl-
1.1,1-triffuoro-2-oxopentyl)}-L-prolinamid;

15) 3S8{oderR)-N?N¢-Di{{phenylmethoxy)carbonyt}-L-iysyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxo-
pentyl)]-L-prolinamid;

16) 3{RS)-(1-Naphthylcarbonyl)-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamid;

17) 3{RS3}-{4-(Methylsulfonylaminocarbonyl)phenylaminocarbonyi}-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopenty!)}-L-prolinamid;

18) 3(RS)-[2-(4-Morpholinylethoxycarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-pro-
linamid;

19) 3(RS)-[(2.4-Dichlorophenyljcarbony)}L-valyl-N-[3-(1,1,1 -trifiuoro-4-methyl-2-oxopentyl)]-L-prolina-
mid;

20) 3(RS)-Phenoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty!)}-L-prolinamid;

21)  3(RS}[2-(2-Pyridyl)ethoxycarbonyi]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolina-
mid;

22) 3(RS)-[4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonylJ-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamid;

23) 3(RS)-[2-(3-Thiophenyl)ethoxycarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-proli-
namid;

24)  3(R8)-(Phenylmethoxycarbonyl)-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamid;

25) 3(RS)-(Phenoxycarbonyl)-L-a-aminobutyryl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolina-
mid;

26) 3(RS)-N2-(1,1-Dimethylethoxycarbonyl)-Né -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamid;

27)  3(RS){2-(Tricyclo[3.3.1.1%7)-dec-1-yl)ethoxycarbonyl]-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)j-L-prolinamid;

28)  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)}-L-prolinamid;

28} 3(RS)-N¢-Phenylmethoxycarbonyl-N?-phenylsulfonyl-L-lysyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxo-
pentyl)]-L-prolinamid;

30) 3(RS)-[Z-(4-Aminocarbonylamino-1,4-dioxo-2-butenyl)]-L-valyl-N-[3-(1,1,1-trifluoro-4-methy!-2-
oxopentyl)]-L-prolinamid;

31) 3(RS)-Phenylaminocarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamid;
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32) 3(RS)-{{4-[(1-Naphthylsulfonyl)aminocarbonyl} phenyllaminocarbonyl]l-L-valyl-N-[3-(1,1,1-triflugro-
4-methyl-2-oxopentyl)]-L-prolinamid;

33) 3(RS)-N2-(4-Hydroxycarbonylphenyliaminocarbonyl-N¢ -phenylmethoxycarbonyl-L-lysyl-N-[3-
(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-profinamid;

34)  3(RS)-{4-Hydroxycarbonylphenyl)carbonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-
prolinamid;

35) 3(RS)~(Tricycto[3.3.1.1%37dec-1-yl)sulfonyl-L-a-aminobutyryf-N-[3-(1,1,1-trifluoro-4-methyl-2-oxo-
pentyl)l-L-prolinamid;

36)  3{RS)-(4-Methoxycarbonylphenyljcarbonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}}-L-
prolinamid;

37}  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-phenylalanyi-N-[3-(1,1,1-trifluoro-4-methy-2-
oxopentyl)}-L-prolinamid;

38y  3(RS)-(4-Methoxycarbonylphenylimethoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-mathyl-2-oxo-
pentyl}}-L-prolinamid;

39)  3(RS)-[E-3-(4-Ethoxycarbonylphenyl}-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl}]-L-prolinamid;

40} 3(RS)-(2-Ethoxycarbonylphenyl)aminocarbonyi-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-
L-prolinarmid;

41) 3(RS)-4-[{(4-Nitrophenyl)sulfonylaminocarbonyl]phenylcarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamid;

42) 3(RS)-Phsenylmethoxycarbonyl-L-glutamyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl}]-L-
prolinamid-phenylmethyl ester;

43) 3S{oder R)-(Tricyclo[3.3.1.137 Jdec-1-yl}sulfonyi-L-valyl-N-[3-(1,1,-trifluoro-4-methyl-2-oxopenty|)-
J-L-prolinamid;

44} 3(RS)-Phenylmethoxycarbonyl-L-(5-(phenylsulfonylamino)glutamyl!}-N-[3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)]-L-prolinamid;

45)  3(RS)-[4-(Phenylsulfonylaminocarbonyt)phenylcarbonyl}-L-valyl-N-[3-(1,1,1-frifuloro-4-methyl-2-
oxopentyl}}-L-prolinamid;

48)  3(RS)-[4-[(4-Bromophenylisulfonylaminocarbonyl]phenyicarbonytl-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl}]-L-prolinamid;

47) 3(RS)-4-(1-Naphthylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifuloro-4-methyl-2-oxopen-
ty)]-L-prolinamid,;

48)  3(RS)[2-(4-Aminocarbonylphenoxy)-1-oxoethyl]-L-valyl-N-[3-(1,1,1-trifuloro-4-methyl-2-oxopen-
tyl)]-L-prolinamid;

49)  3(RS)-(4-Hydroxycarbonylphenyl)methoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxo-
pentyl))-L-prolinamid;

50) 3(RS)-[4-[4-(2-Amino-2-ox0ethyl)phenoxy]-1-oxobutyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxo-
pentyl}}-L-prolinamid;

51} 3(RS)-E-[3-(4-Hydroxycarbonylphenyl)-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamid;

52) 3(RS)-[2-(4-Ethoxycarbonylphenoxy)-1-oxosthyl]-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxopen-
ty)]-L-prolinamid;

53) 3(RS)-[3-(4-Ethoxycarbonylphenyl)-1-oxopropyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamid;

54) 3(RS)-4-Hydroxybenzoyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolinamid;

55)  3(RS)-[4-[(4-Chlorophenylsulfonylaminocarbonyllphenylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamid;

56) 3(RS)-[3-(4-Hydroxycarbonylphenyl)-1-oxopropyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamid;

57} 3(RS)-[3-[4-[{4-Chlorophenyl)sulfonylaminocarbonyt]phenyl}-1-axopropy|}-L-valy!-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl}}-L-prolinamid;

58} 3(RS)-E-{3-[4-[(4-Chlorophenyi)sulfonylaminocarbonyl]phenyl]- t-oxoprop-2-enyl}-L-valyl-N-[3-
(1,1, 1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamid;

59) 3(RS)-[1-[4-[[(4-Bromophenyl)sulfonyll[phenylmethyl]laminocarbonyl Jpheny!]- t-oxomethyl]-L-
valyl-N-[3-(1,1,1-triflucro-4-methyl-2-oxopentyl}}-L-prolinamid;

60) 3R(oderS)-(Tricyclo[3.3.1.1371dec-1-yl)sulfonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyh)]-
L-prolinamid;

61) 3S(oderR)-[4-(Phenyisulfonylaminocarbonyl)phenylaminocarbonyil-L-valyl-N-[3-(1,1,1-trifluoro-4-
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methyl-2-oxopentyl)]-L-prolinamid;

62) 38(oderR)-Phenylmethoxycarbonyl-L-phenylglycyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopenty()]-L-
prolinamid;

63) 38(oderR)-[4-[{4-Bromophenyl)sulfonylaminocarbonyl]phenylcarbonylj-L-valyl-N-[3-{1,1,1-
trifiuoro-4-methyl-2-oxopentyl}}-L-prolinamid;

64) 38(oderR)-(4-[{4-Chlorophenyl)sulfonylaminocarbonyllphenylcarbonyt]-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyi-2-oxopentyl)}-L-prolinamid;

65) 3S(oderR)-Phenylmethoxycarbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-L-prolina-
mid;

€6) 3S(ader R)-[(4-Carboxyphenyl)aminocarbonyl}-L-valyl-N-[3-{1,1,1-trifluoro-4-methyl-2-oxopentyl)}-
L-prolinamid;

67)  3(RS)-{4-{(4-Chlorophenyl)sulfonylaminocarbonyllphenylicarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamid;

68)  3(RS)-N?N¢-Di(phenyimethoxycarbonyl)-L-tysyl-L-valyl-N-[3-(1,1,1-triflucro-4-methyl-2-oxopen-
tyly)-L-prolinamid;

69)  3(RS)-{1,4-Dioxo-4-{phenylsulfonylamino)butyl}-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamid;

70)  3(RS)-[4-(Methylsulfonylamino)-1,4-dioxobutyl]-L-leucyl-L-valyl-N-[3-(1,1, t-frifiuoro-4-methyl-2-
oxopentyl)]-L-prolinamid;

71)  3(RS)-N2-[1,4-Dioxo-4-(phenylsulfonylamino)butyl]-N° -phenylmethoxycarbony!-L-lysyl-L-valyl-N-
[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)}-L-prolinamid; und

72)  3(RS)H1,4-Dioxo-4-[(tricyclo[3.3.1.137Jdec-1-yl)sulfonylamino]butyl}-L-leucyl-L-valyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)}-L-protinamid.

Verbindung nach Anspruch 4, welche ausgewihlt ist aus

1) 3(RS)-[(4-Carboxyphenyl)aminocarbonyl}-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-pro-
linamid;

2) 3(RS)-[(2-Carboxyethyl)carbonyl]-L-norteucyl-L-valyl-N-[3-(4-methyl-1,1,1-trifluoro-2-oxopentyl)]-L-
prolinamid;

3) 3(RS)-N2-[(2-Carboxyethyl)carbonyi]-N¢ -[(phenylmethoxy)carbonyi]-L-lysyl-L-valyl-N-[3-(4-methyl-
1,1,1-trifluoro-2-oxopentyl)}-L-prolinamid;

4) 3(RS)-[4-(Methylsulfonylaminocarbonyl)phenylaminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)]-L-prolinamid;

5) 3(RS})-[4-(Phenylsulfonylaminocarbonyljphenylaminocarbonyl}-L-valyl-N-{3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamid,

8) 3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-a-aminobutyryl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)}-L-prolinamid;

7) 3(RS)-[Z-(4-Aminocarbonylamino-1,4-dioxo-2-butenyl)]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxo-
pentyl)}-L-prolinamid;

8) 3(RS)H[4-[(1-Naphthylsulfonyl)aminocarbonyl] phenyllaminocarbonyl]-L-valyi-N-[3-(1,1,1-trifluoro-
4-methy!-2-oxopentyl)}-L-prolinamid;

9) 3(RS)-N?-(4-Hydroxycarbonylphenyl)aminocarbonyl-N€ -phenylmethoxycarbonyl-L-lysyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)]-L-prolinamid;

10)  3{RS)-(4-Hydroxycarbonylphenyl)carbonyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyt-2-oxopentyl)]-L-
prolinamid;

11)  3(RS)-(4-Hydroxycarbonylphenyl)aminocarbonyl-L-phenylalanyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamid;

12) 3(RS)-4-[{4-Nitrophenyl)sulfonylaminocarbonyl]phenylcarbonyl-L-valyl-N-[3-(1,1, 1 -trifluoro-4-
methyl-2-oxopentyl)}-L-prolinamid;

13) 3(RS)-Phenylmethoxycarbonyl-L-[5-(phenyisulfonylamino)glutamyl]-N-[3-(1,1,1-trifluoro-4-methyl-
2-oxopentyl)]-L-prolinamid,;

14)  3(RS)-[4-(Phenylsulfonylaminocarbonyl)phenylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-methyi-2-
oxopentyl}]-L-prolinamid;

15)  3(RS)-[4-[(4-Bromophenyl)sulfonylaminocarbonyl]phenylcarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl}}-L-prolinamid;

16} 3(RS)-4-(1-Naphthylsulfonylamino)-1,4-dioxobutyl-L-valyl-N-[3-(1,1,1-trifuloro-4-methyl-2-oxopen-
tyl)]-L-prolinamid;

17)  3(RS)-{4-Hydroxycarbonylphenyi)methoxycarbonyl-L-valyl-N-{3-(1,1,1-trifluoro-4-methyl-2-oxo-
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pentyl)]-L-prolinamid;

18) 3(RS5)-E-[3-(4-Hydroxycarbonylphenyl)-1-oxoprop-2-enyl]-L-valyl-N-[3-(1,1 ,1-trifluoro-4-methyl-2-
oxopentyl)}-L-prolinamid;

19)  3(RS)-[4-[(4-Chlorophenyl)sulfonylaminocarbenyllphenylcarbonyt]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyi-2-oxopentyl)]-L-prolinamid;

20} 3(RS)-3-(4-Hydroxycarbonylphenyl)-1-oxopropytl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopen-
tyl)]-L-prolinamid;

21} 3(RS)-[3-[(4-Chlorophenyl)sulfonylaminocarbonyi]phenyl}-1-oxopropyl}-L-valyl-N-[3-(1,1,1-
trifluoro-4-methyi-2-oxopentyt)]-L-prolinamid;

22) 3(RS)-E-[3-[(4-Chlorophenyl)sulfonylaminocarbonyllphenyl]-1-oxoprop-2-enyl}-L-valyl-N-[3-(1,1,1-
trifluoro-4-methyl-2-oxopentyl)]-L-protinamid;

23) 3S(oderR)-{4-(Phenylsulfonylaminocarbonyl)phenylaminocarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinarmid;

24) 3S(oderR)-[4-{{4-Bromaphenyl)sulfonylaminocarbonylJphenylcarbonylj-L-valyl-N-[3-{1,1,1-
trifluoro-4-methyl-2-oxopentyl)]-L-prolinamid;

25) 3S(oderR)-~[4-[(4-Chlorophenyl)sulfonylaminocarbonyi]phenylcarbonyl}-L-valyl-N-[3-¢1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L-prolinamid;

28) 3S(oderR)-{{4-Carboxyphenyl)aminocarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-oxopentyl)]-
L-prolinamid;

27)  3(RS)[1,4-Dioxo-4-(phenylsulfonylaminojbutyl}-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamid;

28)  3(RS)-[4-(Methylsutfonylamino)-1,4-dioxobutyi]-L-leucyl-L-valyl-N-[3-(1,1,1-trifluoro-4-methyl-2-
oxopentyl)]-L-prolinamid; und

29) 3(RS)-N2-[1,4-Dioxo-4-{phenylsulfonylamino)butyl]-N¢ -phenylmethoxycarbonyi-L-lysyl-L-valyl-N-
[3-(1,1,1-triflucro-4-methyl-2-oxopentyl)]-L-prolinamid.

6. Verbindung nach Anspruch 5, welche ausgewihlt ist aus
1) 3(RS)-[{4-[(1-Naphthylsulfonyl)aminocarbony!] phenyl]Jaminocarbonyl}-L-valyl-N-[3-(1,1,1-triflugro-
4-methyl-2-oxopentyl)}L-prolinamid;
2) 3(RS)-[4-[(4-Bromophenyljsulfonylaminocarbonyl]phenylicarbonyl]-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)]-L-prolinamid;
3) 3(RS)-[4-[{4-Chlorophenyl)sulfonylaminocarbonyllphenylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-4-
methyl-2-oxopentyl)j-L-prolinamid;
4) 3S(oderR)-[4-[(4-Bromophenyf)sulfonylaminocarbonyljphenylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L.-prolinamid; und
5} 3S(oderR)-[4-{{4-Chlorophenyl)sulfonylaminccarbonyl]phenylcarbonyl}-L-valyl-N-[3-(1,1,1-trifluoro-
4-methyl-2-oxopentyl)]-L-prolinamid.

7. Verbindung nach Anspruch 1, bei welcher das S#ureadditionssalz mit Salz-, Bromwasserstoft-,
Schwefel-, Salpeter-, Zitronen-, Malein-, Fumar- oder Essigsiure gebildet ist.

8. Verbindung nach Anspruch 1, bei welcher das Basenadditionssalz mit einem Alkalimetallhydroxid,
einern Alkalimetalicarbonat, einem Alkalimetallbicarbonat, einem Erdalkalimetallhydroxid oder einem
organischen Aminsalz gebildet ist.

9. Verfahren zur Herstellung der Verbindungen nach einem der Ansprilche 1 bis 8, bei welchem eine
Verbindung der Formel Vlla, Vilb oder Vilc
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oxidiert wird, wobei eine erste Verbindung der Formel la, Ib oder Ic erhalten wird,

Verfahren nach Anspruch 9, bei welchem die Oxidation unter Verwendung eines der folgenden Mittel
ausgefihrt wird:

(a) Oxalylchiorid, Dimethylsulfoxid und tertidres Amin in Methylenchiorid;

(b) Essigsdureanhydrid und Dimethylsulfoxid;

{c) Chromtrioxid/Pyridin-Komplex in Methylenchlorid; und

{d) Dess-Martin-Perjodinan in Methylenchlorid.

Verfahren nach Anspruch 10, bei welchem die Oxidation unter Verwendung von Dess-Martin-Perjodinan
in Methylenchlorid ausgeflnrt wird.

Verfahren nach Anspruch 8, bei welchem eine zweite Verbindung der Formel la, Ib oder Ic, die eine
Carboxy-Gruppe in R2, R® oder R® enthilt, aus der genannten ersten Verbindung der Formel la, i bzw.
lc hergestelit wird, wobei die erste Verbindung eine Carbons3ureester-Gruppe in R2, R® oder R®
enthdlt, bei welchem Verfahren die Carbonsiureester-Gruppe in die entsprechende Carboxy-Gruppe
umgewandaeit wird.

Verfahren nach Anspruch 12, bei welchem die genannte Carbonsdureester-Gruppe durch Hydrolyse in

150



1o

15

25

30

35

40

45

50

55

14.

15.

16.

17.

EP 0 189 305 B1

die entsprechende Carboxy-Gruppe iiberfiihrt wird.

Verfahren nach Anspruch 9 oder 12, bei welchem eine dritte Verbindung der Formel 1a, Ib oder Ic, die
eine Sulfonylaminocarbonyl-Gruppe in R?, R® oder R® enthilt, aus der ersten oder zweiten Verbindung
der Formel la, Ib bzw. Ic, wobei die erste oder zweite Verbindung eine Carboxy-Gruppe in R2, R? oder
R® enthilt, durch Kuppeln dieser Carboxy-Gruppe mit der Amino-Gruppe eines Sutfonamids hergestelit
wird.

Verfahren nach Anspruch 14, bei welchem das Kupplungs-Verfahren mit einem der folgenden Mittel
ausgefilhrt wird;
(a) 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimidhydrochilorid und 4-Dimethylaminopyridin in Methy-
lenchiorid; und
(b} 1.3-Dicyclohexylcarbodiimid und 4-Dimethylaminopyridin in Methylenchiorid.

Pharmazeutische Zusammensetzung, welche eine Verbindung nach Anspruch t oder ein Salz davon
gemeinsam mit einem nichtgiftigen pharmazeutisch zuldssigen Verdiinnungs- oder Trigermittel enthilt.

Verbindung der Formel IVa, IVb oder Ve

Iva /L OH
} ] .
y CO.NH.CH. CH.CF,
E(cﬂm

1
e R o cm1I2 E:o:
Q.NH. Q4 .CH.
H }—« 3

N
2%
‘Rl OH

l
Ne HN\/'\ CONH.CH.CH. CF,

R5 :4 Q‘S

RE

worin R, RZ, R*, R®, R® und n die in Anspruch 1 angegebenen Bedeutungen besitzen.

Patentanspriiche fiir folgenden Vertragsstaat : AT

1.

Vertahren zur Herstellung einer Verbindung der Formel la, Ib oder Ic
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30 ‘
worin
R! fiir eine Alkyl-Gruppe mit 1 bis 5 Kohlenstoffatomen und vorzugsweise 2 bis 5 Kohlenstoffato-
men steht;
35 R? und R® jeweils unabhingig ausgewihit sind aus:
(1) siner Alkyi-Gruppe mit 1 bis 10 Kohlenstoffatomen;
{Il) einer Alkyl-Gruppe mit 1 bis 8 Kohlenstoffatomen, die durch mindestens ein Mitglied aus der
folgenden Gruppe substituiert ist:
O (a) Hydroxy;
40 {b) Aming;

(c) Alkylamino mit 1 bis 6 Kohlenstoffatomen;
(d) Dialkylamino, worin jede Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
{e) Alkanoyl mit 1 bis 6 Kohlenstoffatomen,;
(f) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;

45 {(g) Aralkanoyl mit 8 bis 13 Kohlenstoffatomen;
{h) Amido, weiches an die Alkyl-Gruppe Uber entweder ein Stickstoffatom oder ein Kohlenstoff-
atom von diesem Amido gebunden sein kanm;
(i) Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(i) Alkylaminocarbonyl, worin die Altkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;

50 (k) Aryicarbonylamino, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;
(1) Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthélt;
(m) Arylaminocarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthélt;
(n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(o) Carboxy;

55 {p) Aryloxycarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthélt;
{g) Aralkoxycarbonyl, worin die Aralkoxy-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
() Alkanoyloxy mit 1 bis 6 Kohlenstoffatomen;
{s) Aroyloxy, worin der Aryl-Teil B, 10 oder 12 Kohlenstoffatome enthilt;
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(1) Aralkanoyloxy mit 8 bis 14 Kohienstoffatomen;
{u) Alkylsulfonamido, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthéit:
(v) Aralkylsulfonamido, worin die Aralkyf-Gruppe 7 bis 13 Kohlenstoffatome enthilt;
(w) Arylsulfonamido, worin die Aryl-Gruppe 6, 10 oder 12 Kohienstoffatome enthilt;
(x) Acylsulfonamido (ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl), einschlieglich Acyl-
sulfonamido, worin die Acyl-Gruppe 1 bis 7 Kohlenstoffatome enthilt, wenn sie den Endteil des
Acylsulfonamids bildet, und mit der MaBgabe, daB, wenn das Acyisulfonamido ein Aryl enthilt,
das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro
substituiert sein kann;
(v} Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt;
(2) Aralkoxycarbonylamino, worin die Aralkoxy-Gruppe 8 bis 13 Kohlenstoffatome enthilt, (z.B.
Benzyloxycarbonylamino);
{aa} Aryloxycarbonylamino, worin die Aryloxy-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;
{bb) Alkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 6 Kohienstoffatome enthilt:
(cc) Aryl mit 6, 10 oder 12 Kohlensioffatomen (z.B. Phenyl, Biphenyl, Naphthyl);
(dd} Aryl mit 8, 10 oder 12 Kohlenstoffatomen und substitufert durch 1 bis 3 Mitglieder aus der
Gruppe Chloro, Bromo, Jodo, Fluoro, Trifluoromsthyl, Hydroxy, Alkyl (1 bis 6 Kohlenstoffatorne),
Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (1 bis 8 Kohlenstoffatome), Carboxy, 5-
Tetrazolo und Acyisulfonamido (ndmlich Acylaminosulfony! und Sulfonylaminocarbonyi) (1 bis 15
Kohlenstoffatome),und mit der MaBgabe, daB, wenn das Acylsulfonamido ein Aryl enthilt, das
Ary! weiter durch ein Mitglied aus der Gruppse Fluoro, Chloro, Bromo, Jodo und Nitre substituiert
sein kann;
(ee) Cycloalkyl mit 3 bis 15 Kohlenstoffatomen (z.B. Cyclohexyl, Adamantyl, Norbornyi);
() Alkylursido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthiit;
{ag) Aralkylureido, worin die Aralkyl-Gruppe 8 bis 13 Kohlenstoffatome enthilt;
{hh) Arylureido, worin die Aryl-Gruppe 8, 10 oder 12 Kohlenstoffatome enthilt; und
(1) einer Aryl-Gruppe mit 6 Kohlenstoffatomen, z.B. Phenyl;
R® ausgewihlt ist aus
(1) einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen;
() einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und 1 bis 4 Heteroatomen, von denen jedes
unabhiingig ausgewihit ist aus Stickstoff und Sauerstoff;
(1) einer Alkyl-Gruppe mit 1 bis 12 Kohlenstoffatomen und gegebenentalls 1 bis 4 Hetercatomen,
von denen jedes unabhingig ausgewihlt ist aus Stickstoff und Sauerstoff, die an mindestens einem
Kohlenstoffatom oder Stickstoifatom durch 1 bis 3 unabh3ngig aus der folgenden Gruppe ausge-
wihlte Mitglieder substituiert ist:
Fir Kohlenstoff:
(a) Hydroxy, mit der Mafigabe, da8 es nicht an einem Kohlenstoffatom vorliegt, das direkt an A
gebunden ist;
(b) Amino, mit der Maggabe, daB es nicht an einem Kohlenstoffatom vorliegt, das direkt an A
gebunden ist;
{c) Alkylamino mit 1 bis 6 Kohlenstoffatomen, mit der MaBgabe, daB es nicht an einem
Kohlenstoffatom vorliegt, das direkt an A gebunden ist;
(d} Dialkylamino, worin jede Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt, mit der Mafigabe, daB
s nicht an einem Kohlenstoffatom vorliegt, das direkt an A gebunden Ist;
(e) Alkanoyl mit 1 bis 6 Kohlenstoffatomen;
(f) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;
(g) Aralkanoyl mit 8 bis 13 Kohienstoffatomen;
(h) Amido, welches an die Alkyl-Gruppe iiber entweder ein Stickstoffatom oder ein Kohlenstoff-
atom von diesem Amido gebunden sein kann,
(i} Alkylcarbonylamino, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthilt;
(i} Alkylaminocarbonyl, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt:
{k} Arylcarbonylamino, worin die Aryl-Grupps 6, 10 oder 12 Kohlenstoffatome enthdlt:
{k)-(1) Arylcarbonylamino, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt und
durch ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, worin das Alkoxy 1 bis 3 Kohien-
stoffatome enthdlt, 5-Tetrazolo und Acylsulfonamido (ndmiich Acylaminosulfonyl und Sulfonylami-
nocarbonyl) mit 1 bis 15 Kohlenstoffatomen substituiert ist, und mit der Mafigabe, da8, wenn das
Acylsulfonamido ein Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chlora, Bromo, Jodo und Nitro substituiert sein kann;
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() Aralkyicarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlensioffatome enthilt;

()-(1) Aralkylcarbonylamino, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt und
durch ein Mitglied aus der Gruppe Carboxy, Alkoxycarbonyl, worin das Alkoxy 1 bis 3 Kohlen-
stoffatome enthilt, 5-Tetrazolo und Acylsulfonamido {n@mlich Acylaminosulfonyl und Suifonylami-
nocarbonyl} mit 1 bis 15 Kohlenstoffatomen substituiert ist, und mit der Mafgabe, da, wenn das
Acylsulfonamido ein Aryl enthilt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo und Nitro substituiert sein kann;

{m) Arytaminocarbonyl, worin die Aryl-Gruppe 8, 10 oder 12 Kohlenstoffatome enthilt;

(n) Aralkylaminocarbonyl, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

(o) Carboxy;

(p) Aryloxycarbonyl, worin die Aryl-Grupps 6, 10 oder 12 Kohlenstoffatome enthilt;

(q) Aralkoxycarbonyl, worin die Aralkoxy-Gruppe 7 bis 13 Kohlenstoffatome enthélt;

{r) Atkanoyloxy mit 1 bis 6 Kohlenstoffatomen;

(s) Aroyloxy, worin der Aryl-Teil 6, 10 oder 12 Kohlenstoffatome enthilt;

() Aralkanoyloxy mit 8 bis 13 Kohlenstoffatomen;

(u) Alkylsutfonamido, worin die Alkyl-Gruppe 1 bis 6 Kohienstoffatome enthilt;

(u)~(1) Cycloalkylsulfonamido, worin der Cycloalkyl-Teil 3 bis 15 Kohienstoffatome enthilt, (z.B.
Cyclohexyl, Adamantyl, Norbornyl);

(v) Aralkylsulfonamido, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

(w} Arylsulfonamido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

() Acylsulfonamido (ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl) (1 bis 15 Kohlen-
stoffatome), einschlieflich Acylsulfonamido, worin die Acyl-Gruppe 1 bis 7 Kohlenstoffatome
enthillf, wenn sie den Endteil des Acylsulfonamids bildet, und mit der MaBgabe, daB, wenn das
Acylsulfonamido ein Aryl enthilt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo und Nitro substituiert sein kann;

(v) Alkoxycarbonyl, worin die Alkoxy-Gruppe 1 bis 8 Kohlenstoffatome enthilt;

(z) Aralkoxycarbonylaming, worin die Aralkoxy-Gruppe 8 bis 13 Kohlenstoffatome enthidlt, (z.B.
Benzyloxycarbonylamino);

(2)-(1) Aralkylaminocarbonyloxy, worin die Aralkyl-Gruppe 8 bis 13 Kohlenstoffatome enthilt;
(2)-(2) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthélt;

(2)-(3) Aryloxy, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthdlt und durch ein Mitglied aus
der Gruppe Aminocarbonyl, Aminocarbonylalkyl, worin das Alkyl 1 bis 3 Kohlenstoffatome enthilt,
Alkoxycarbonyl mit 1 bis 3 Kohlenstoffatome und Carboxy substituiert ist;

(aa) Aryloxycarbonylamino, worin die Aryloxy-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;
(aa)-(1) Arylaminocarbonyloxy, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

(bb) Alkoxycarbonylamino, worin die Alkyloxy-Gruppe 1 bis 6 Kohlenstoffatome ententhilt;
(bb)-(1} Alkoxycarbonylamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthilt und
gegebenenfalls mit einem Kohlenstoffatom an ein Kohlenstoffatom einer aromatischen heterocy-
clischen Gruppe gebunden ist, wie sie in {gg) unter R® beschrieben ist;

{bb)-(2) Alkoxycarbonylamino, worin die Alkoxy-Gruppe 1 bis 6 Kohlenstoffatome enthdlt und
durch eine aliphatische heterocyclische Gruppe substituiert ist, wie sie in (ff) unter R® beschrie-
ben ist;

{bb)-(3) Aryloxyalkylcarbonylamino, worin das Aryl 6 oder 10 Kohlenstoffatome und das Alkyl 1
bis 6 Kohlenstoffatome enthilt;

{bb)-(4) Alkylaminocarbonyloxy, worin die Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthélt;

{cc) Aryl mit B, 10 oder 12 Kohlenstoffatomen (z.B. Phenyl, Naphthyl, Biphenyl);

{cc)-(1) Aryloxy mit 6, 10 oder 12 Kohienstoffatomen;

{dd) Aryl mit 6, 10 oder 12 Kohlenstoffatomen und substituiert durch 1 his 3 Mitglieder, dis
unabhingig aus der Gruppe Chloro, Brome, Jodo, Fluoro, Hydroxy, Trifluoromethyl, Alkyl (1 bis 6
Kohlenstoffatome), Atkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (2 bis 6 Kohlenstoffatone),
Carboxy, Aminocarbonylalkyl (2 bis 6 Kohlenstoffatome), Aminocarbonyl, 5-Tetrazolo und Acylsul-
fonamido {ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl) {1 bis 15 Kohlenstoffatome)
ausgewihlt sind, und mit der MaBigabe, daB, wenn das Acylsulfonamido ein Aryl enthilt, das Aryl
weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein
kann;

(dd)-(1) Aryloxy mit 6, 10 oder 12 Kohlenstoffatomen und substituiert an Kohlenstoff durch 1 bis 3
Mitglieder, die unabhdngig aus der Gruppe Chloro, Bromo, Jodo, Fluoro, Hydroxy, Trifluorome-
thyl, Alkyl (1 bis 6 Kohlenstoffatome), Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (2 bis 6
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Kohlenstoffatome), Carboxy, Aminocarbonylalkyl (2 bis 6 Kohlenstoffatome), Aminocarbonyl, 5-
Tetrazolo, Acylsulfonamido (ndmlich Acylaminosulfonyl und Sulfonylaminocarbonyl) (1 bis 15
Kohlenstoffatome) ausgewdhlt sind, und mit der MaBgabe, daB, wenn das Acylsulfonamido ein
Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und
Nitro substituiert sein kann;

(ee) Cycloalkyl mit 3 bis 15 Kohlenstoffatomen {z.B. Cyclohexyl, Adamantyl, Norbornyl);

(ee)-(1) Cycloalkyloxy mit 3 bis 15 Kohlenstoffatomen;

{ff) eins aliphatische heterocyclische Gruppe mit mindestens 4 Atomen, die 1 bis 5 Kohlenstoff-
atome und 1 bis 4 Heteroatome enthilt, von denen jedes unabhingig ausgewdhlt ist aus
Stickstoff und Saverstoff, {z.B. Morpholin, Piperazin), worin die aliphatische heterocyclische
Gruppe gegebenenfalls 1 oder 2 Doppelbindungen enthalten kann, welche aliphatische heterocy-
clische Gruppe an irgendeinem Stickstoffatom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstofi-
atomen, eine Alkanoyl-Gruppe mit 1 bis 6 Kohlenstoffatomen, eine Aryloxycarbonyl-Gruppe, worin
die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthiit, eine Aralkyloxycarbonyl-Gruppe, worin
die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt, oder eine Alkoxycarbonyl-Gruppe, worin die
Alkyl-Gruppe 1 bis 8 Kohlenstoffatome enthilt, substituiert sein kann;

(f)-(1) eine aliphatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kohlenstoffaiom der aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen gebunden
ist, die 1 bis 5 Kohlenstoffatome und 1 bis 4 Hetercatome enthélt, von denen jedes unabhiingig
ausgewihlt ist aus Stickstoff und Sauerstoff, (z.B. Morpholin, Piperazin), worin die aliphatische
heterocyclische Gruppe gegebenentalls 1 oder 2 Doppelbindungen enthalten kann, welche
aliphatische heterocyclische Gruppe an irgendeinem Stickstoffatom durch eine Alkyl-Gruppe mit 1
bis 6 Kohienstoffatomen, eine Alkanoyl-Gruppe mit 1 bis 6 Kohlenstoffatomen, eine
Aryloxycarbonyl-Gruppe, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthidlt, eine
Aralkyloxycarbonyl-Gruppe, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt, oder sine
Alkoxycarbonyl-Gruppe, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt, substituiert sein
kann;

{gg) eine aromatische heterocyclische Gruppe, die folgendes enthiit: (1) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhiingig ausgewdhit ist aus Schwefel,
Stickstoff und Sauerstoff, und (2) 1 bis 3 fiinf- oder sechsgliedrige Ringe, von denen mindestens
einer aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des aromatischen Rings
oder der aromatischen Ringe durch ein Mitglied aus der Gruppe Fluoro, Chioro, Bromo, Jodo,
Trifluoromethyl, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6 Kohlenstofiatomen,
Alkanoyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Aminocarbonytalkyl {2 bis 6 Kohlenstoffatome)
und Aminocarbonyl substituiert sein knnen, und mit der weiteren MaBgabe, daf jedes Stickstoff-
atom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen substitutert sein kann;

{9g)-(1) eine aromatische heterocyclische Oxy-Gruppe, worin die Oxy-Gruppierung direkt an ein
Kohlenstoffatom einer aromatischen heterocyclischen Gruppe gebunden ist, die folgendes enthélt;
{1) 1 bis 15 Kohlenstoffatome und 1 bis 4 Heteroatome, von denen jedes unabh#ingig ausgewihit
ist aus Schwefel, Stickstoff und Sauerstoff, und (2) 1 bis 3 flinf- oder sechsgliedrige Ringe, von
denen mindestens einer aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des
aromatischen Rings oder der aromatischen Ringe durch sin Miiglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo, Trifluoromethyl, Aikyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6
Kohlenstoffatomen, Alkanoyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Aminocarbonylalkyl (2 bis 6
Kohlenstoffatome) und Aminocarbony! substituiert sein kdnnen, und mit der weiteren MaBgabe,
daB jedes Stickstoffatom durch eine Alkyl-Gruppe mit 1 bis 6 Kohlenstoffatomen substituiert sein
kann;

(hh) Alkylureido, worin die Alkyl-Gruppe 1 bis 6 Kohlenstoffatome enthilt;

{hh)-(1) Cycloalkylureido, worin die Alkyl-Gruppe 3 bis 15 Kohlenstoffatome enthilt;

(i) Aralkylureido, worin die Aralkyl-Gruppe 7 bis 13 Kohlenstoffatome enthilt;

(ii) Arylureido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt;

(ii)-(1) Aryiureido, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatome enthilt und durch 1 bis 3
Mitglieder substituiert ist, die unabhZngig ausgewihit sind aus der Gruppe Chloro, Bromo, Jodo,
Fluoro, Hydroxy, Triflucromethyl, Alkyt (1 bis 6 Kohlenstoffatome), Alkoxy {1 bis 6 Kohlenstoffato-
me), Alkoxycarbony! (2 bis 6 Kohlenstoffatome), Carboxy, Aminocarbonylalky! (2 bis 6 Kohlen-
stoffatome),Aminocarbonyl, 5-Tetrazolo und Acylsuifonanido (nimlich Acylaminosulfonyl und Sul-
fonylaminocarbonyl) (1 bis 15 Kohlenstoffatome), einschlieglich Acylsulfonamido, worin die Acyl-
Gruppe 1 bis 7 Kohlenstoffatome enthdlt, wenn sie den Endteil des Acylsulfonamids bildet, und
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mit der Mafigabe, daB, wenn das Acylsulfonamido ein Aryi enthdlt, das Aryl weiter durch ein
Mitglied aus der Gruppe Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein kann;
Fiir Stickstoff:
{(a) Alkyl mit 1 bis 3 Kohlenstoffatomen;
{b) Alkanoyl mit 2 bis 6 Kohlenstoffatomen;
(c) Arylcarbonyl, worin das Aryl 6, 10 oder 12 Kohlenstoffatome enthilt;
(d) Aralkanoyl mit 8 bis 14 Kohlenstoffatomen,;
(e) Formyl;
{f) eine aliphatische heterocyclische Gruppe, worin die Amino-Gruppierung direkt an sin Kohlen-
stoffatom einer aliphatischen heterocyclischen Gruppe gebunden ist, die in (ff) fUr die Kohlenstoff-
Substituenten definiert ist;
(9) eine aromatische heterocyclische Gruppe, worin die Amino-Gruppierung direkt an ein Kohlen-
stoffatom der aromatischen heterocyclischen Gruppe gebunden ist, die in (gg) fiir die Kohlensto-
Substituenten definiert ist;
(IV} einer Aryl-Gruppe mit 6, 10 oder 12 Kohlenstoffen;
(V) einer Aryl-Gruppe mit 6, 10 oder 12 Kohlenstoffatomen, die in geeigneter Weise durch 1 bis 3
Mitglieder substituiert ist, die unabhZingig ausgewihlt sind aus der Gruppe Fluoro, Chloro, Bromo,
Jodo, Trifluoromethyl, Hydroxy, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6 Kohlenstoff-
atomen, Alkoxycarbonyl mit 2 bis 6 Kohlenstoffatomen, Carboxy, Alkylcarbonylamino, worin die
Alky!-Gruppe 1 bis 8 Kohlenstoffatome enthilt, 5-Tetrazolo und Acylsulfonamido (ndmlich Acylami-
nosulfenyl und Sulfonylaminocarbonyl) mit 1 bis 15 Kohlenstoffatomen, und mit der Mafigabe, da8,
wenn das Acylsulfonamido ein Aryl enthilt, das Aryl weiter durch ein Mitglied aus der Gruppe
Fluoro, Chloro, Bromo, Jodo und Nitro substituiert sein kann;
{Vl) einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen {(z.B. Cyclohexyl, Adamantyl, Norbor-
nyl),
{VI)-(1) einer Cycloalkyl-Gruppe mit 3 bis 15 Kohlenstoffatomen (z.B. Cyclohexyl, Adamantyl,
Norbornyl), die durch ein Mitglied aus der Gruppe Carboxy und Alkoxycarbonyl, worin die Alkoxy-
Gruppe 1 bis 4 Kohlenstoffatome enthilt, substituiert ist;
{VIl) einer aliphatischen heterocyclischen Gruppe mit mindestens 5 Atomen, die 1 bis 5 Kohlenstoff-
atome und 1 bis 4 Heteroatome enthilt, von denen jedes unabhingig aus Stickstoff und Sauerstoff
ausgewdhlt ist,(z.B. Morpholin, Piperazin), welche an irgendeinem Stickstoffatom durch ein Mitglied
aus der Gruppe Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkanoyl mit 1 bis 6 Kohlenstoffatomen,
Aryloxycarbonyl, worin die Aryl-Gruppe 6, 10 oder 12 Kohlenstoffatore enthilt, Aralkoxycarbonyl,
worin die Aralkyi-Gruppe 7 bis 13 Kohlenstoffatome enthili, und Alkoxycarbonyl mit 2 bis 7
Kohlenstoffatomen substituiert sein kann, mit der Mafigabe, daB, wenn A fir OCO oder NHCO steht,
das A an ein Kohlenstoffatorn der aliphatischen heterocyclischen Gruppe gebunden sein mus;
(VIll) einer aromatischen heterocyclischen Gruppe, die folgendes enthilt: (a) 1 bis 15 Kohlenstoffato-
me und 1 bis 4 Heteroatome, von denen jedes unabhingig aus Schwefel, Stickstoff und Sauerstoff
ausgewdhlt ist, und (b} 1 bis 3 fiinf- oder sechsgliedrige Rings, von denen mindestens siner
aromatisch ist, wobei gegebenenfalls bis zu 3 Kohlenstoffatome des aromatischen Rings oder der
aromatischen Ringe an irgendeinem Kohlenstoffatom durch ein Mitglied aus der Gruppe Fluoro,
Chloro, Bromo, Jodo, Trifluoromethyl, Alkyt mit 1 bis 6 Kohlenstoffatomen, Alkoxy mit 1 bis 6
Kohlenstoffatomen, Alkanoyl mit 2 bis 6 Kohlenstoffatomen und Carboxy substituisrt sein k&dnnen,
und mit der weiteren Mafgabe, daB jeder Stickstoff durch eine Alkyl-Gruppe mit 1 bis & Kohlenstoff-
atomen substituiert sein kann, und daB, wenn A fiir QCO oder NHCO steht, das A an ein
Kohlenstaffatom der aromatischen heterocyclischen Gruppe gebunden sein muf;
{IX) einer Alkenyl-Gruppe mit 2 bis 10 Kohlenstoffatomen und mit mindestens siner Doppelbindung;
und
{X) einer Alkenyl-Gruppe mit 2 bis 10 Kohlenstoffatornen und mit mindestens einar Doppelbindung,
die durch ein aus der folgenden Gruppe ausgewihites Mitglied substituisrt ist:
(a) Aryl mit 6 oder 10 Kohlenstoffatomen;
(b) Aryl mit 6 oder 10 Kohlenstoffatomen, das durch 1 bis 3 Mitglieder substituiert ist, die
unabhingig aus der Gruppe Chloro, Brome, Jodo, Fluoro, Hydroxy, Trifluoromethyi, Alkyl (1 bis 6
Kohlenstotfatome), Alkoxy (1 bis 6 Kohlenstoffatome), Alkoxycarbonyl (2 bis 6 Kohlenstoffatome),
Carboxy, 5-Tetrazolo und Acylsulfonamido (ndmlich Acylaminosulfonyl und Sulfonymaminocarbo-
nyl) {1 bis 15 Kohlenstoffatome) ausgewihlt sind, und mit der MaBgabe, daB, wenn das
Acylsulfonamido ein Aryl enthdlt, das Aryl weiter durch ein Mitglied aus der Gruppe Fiuoro,
Chloro, Bromo, Jodo und Nitro substituiert sein kann; und
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{c) Ureidocarbonyl;
R* und R® unabhingig ausgewihit sind aus Wasserstoff ocder Methyl;
n flr 0, 1 oder 2 steht; und
A ausgewihlt ist aus

oder, sofern geeignet, eines Sdure- oder Basenadditionssalzes davon; mit der Malgabe, dag,
1. Alkyle gerade oder verzweigt sein kbnnen;
2. kein Kohlenstoffatom eines Alkyls direkt an zwei Heteroatome gebunden sein kann;
3. kein Heteroatom direkt an Schwefel, Stickstoff oder Sauerstoff gebunden sein; und

4. Alkenyle von (IX) und X} filir R? nicht 1,1-disubstituiert sein kéinnen und ein Kohlenstoff einer

Doppelbindung nicht direkt an Sauerstoff oder Stickstoff gebunden sein kann,
bei welchermn Verfahren eine Verfahren der Formel Vila, VIlb bzw. Vilc

R oH
« CONH.CH. CH.CR
Vila

R2 A

n
2 _R* o RS oH

! 1
R. A\N CONH.CH.CH. CFR

|
4
R Noiy,

'RG
R o4

2
- YJ\NH CONH.CH.0H .CF,
RS R
Vilie
oxidiert wird.
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Verfahren nach Anspruch 1, bei welchem die Oxidation unter Verwendung eines der folgenden Mittel
ausgefihrt wird:

{a) Oxalylchlorid, Dimethylsulfoxid und tertiires Amin in Methylenchlorid;

{b) Essigsiureanhydrid und Dimethylsulfoxid;

{c) Chromtrioxid/Pyridin-Komplex in Methylenchlorid; und

{d) Dess-Martin-Perjodinan in Methylenchlorid.

Verfahren nach Anspruch 1 oder 2, bei welchem die Oxidation unter Verwendung von Dess-Martin-
Perjodinan in Methylenchlorid ausgefiihrt wird.

Verfahren nach Anspruch 1, bei welchem eine zwsite Verbindung der Farmel la, Ib oder Oc, die eine
Carboxy-Gruppe in R2, R? oder R® enthilt, aus der genannten ersten Verbindung der Formel la, Ib bzw.
Ic hergestellt wird, wobei die erste Verbindung eine Carbonsiureester-Gruppe in R?, R3 oder RS enthilt
und bei welchem Verfahren die Carbonsdureester-Gruppe in die entsprechende Carboxy-Gruppe
umgewandelt wird.

Verfahren nach Anspruch 4, bei weichem die genannte Carbons#ureester-Gruppe durch Hydrolyse in
die entsprechende Carboxy-Gruppe Uberfiihrt wird.

Verfahren nach Anspruch 1 oder 4, bei welchem eine dritte Verbindung der Formel la, Ib oder Ic, die
eine Sulfonylaminocarbonyl-Gruppe in R2?, R® oder R° enthilt, aus der ersten oder zweiten Verbindung
der Formel la, Ib bzw. Ic, wobei die erste oder zweite Verbindung eine Carboxy-Gruppe in R2, R? oder
R® enthiit, durch Kuppeln dieser Carboxy-Gruppe mit der Amino-Gruppe eines Sulfonamids hergestelit
wird.

Verfahren nach Anspruch 6, bei welchem das Kupplungs-Verfahren mit einem der folgenden Mitiel
ausgefihrt wird:
(a) 1-Ethyl-3-{3-dimethylaminopropyl)carbodiimidhydrochlorid und 4-Dimethylaminopyridin in Methy-
lenchlorid; und
{(b) 1,3-Dicyclohexylcarbodiimid und 4-Dimethylaminopyridin in Msthylenchlorid.
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(:\ Wilmington, DE 192805, United States of America [ADP No. 54202007001]

JOHN ANTHONY SCHWARTZ, 2712 Bodine Drive, Wilmington, DE 19810, United
States of America [ADP No. 54202015001]

MARK MORRIS STEIN, 724 South Clifton Street, Philadelphia, PA 19147,
United States of America [ADP No. 54202023001]

RICHARD ALAN WILDONGER, 17 Spectrum Drive, Elmwood Newark, DE 19713,
United States of America [ADP No. 54202031001]

PHILIP DUKE EDWARDS, 833 Parkside Blvd., Claymont, DE 19703, United States
of America [ADP No. 54202049001]

ANDREW SHAW, 112 Deer Path, Kennett Square, PA 19348, United States of
America {ADP No. 54202056001]

DIANE AMY TRAIMNOR, 7 Marshall Road, Glen Mills, PA 19342, United States of

America [ADP No. 54202064001]
<z> DONALD JOHN WOLANIN, 1235 Crestover Road, Wilmington, DE 19803, United
States of America [ADP No. 54202072001]

Classified to
C3H Uls
CO7K A61K

Address for Service
IMPERIAL CHEMICAL INDUSTRIES PLC, ICI Group Patents, Group Patents
Services Dept,PO Box 6,Shire Park, Bessemer Road, WELWYN GARDEN CITY,
Hertfordshire, AL7 1HD, United Kingdom [ADP No. 00000935001]

EPO Representative
STEPHEN COLLYER SMITH, Imperial Chemical Industries PLC Legal Department:
Patents Po Box 6 Bessemer Road, Welwyn Garden City Herts, AL7 1HD, United
Kingdom [ADP No. 50291962001]
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Examination requested 20.01.1986

Patent Granted with effect from 29.07.1992 {Section 25(1)) with title PEPTIDE
DERIVATIVES.

O

30.09.1988 EPO: Search report published on 05.10.1988
Entry Type 25.11 Staff ID. Auth ID. EPT

08.10.1991 IMPERIAL CHEMICAL INDUSTRIES PLC, ICI Group Patents, Group Patents
Services Dept,PO Box 6,Shire Park, Bessemer Road, WELWYN GARDEN
CITY, Hertfordshire, AL7 1HD, United Kingdom [ADP No. 00000935001]
registered as address for service
Entry Type 8.11 Staff ID. sWl Auth ID. aa

29.06.1992 Notification from EPO of change of EPO Representative details from
STEPHEN COLLYER SMITH, Imperial Chemical Industries PLC Legal
Department: Patents Po Box 6 Bessemer Road, Welwyn Garden City
(:\ Herts, AL7 1HD, United Kingdom [ADP No. 502%1962001]
) to
STEPHEN COLLYER SMITH, ICI Group Patents Services Dept. PO Box 6
Shire Park Bessemer Rcad, Welwyn Garden City Herts, AL7 1HD, United
Kingdom [ADP No. 50291962001}
Entry Type 25.14 Staff ID. RDO6 Auth ID. EPT

16.06.1994 Application under Section 32 filed on 10.06.19%4
Entry Type 8.1 Staff ID. LMl Auth ID. F21

20.06.1994 Notification of change of Applicant/Proprietor name of
ICI AMERICAS INC, Conceord Pike & Wew Murphy Road, Wilmington
Delaware 19897, United States of America [ADP No. 50483916001]
to
ZENECA INC,/&ncorporated in the United Kingdom, Concord Pike & New
Murphy Road, Wilmington, Delaware 19897, United States of America.QeL,G)
[ADP No. 06575708001]
dated 27.12.1992. 0Official evidence filed on GB2209759
Entry Type 7.2 Staff ID. PH Auth ID. A0

<:> 11.02.1995 Notification of change of Address For Service name and address of
IMPERIAL CHEMICAL INDUSTRIES PLC, ICI Group Patents, Group Patents
Services Dept,PO Box 6,Shire Park, Bessemer Road, WELWYN GARDEN
CITY, Hertfordshire, AL7 1HD, United Kingdom [ADP No. 00000935001]
to
ZENECA PHARMACEUTICALS, Intellectual Property Group, Intellectual
Property Department, Mereside, Alderley Park, MACCLESFIELD, SK10
4TGE, United Kingdom [ADP No. 00036863001]
dated 04.11.1994. Official evidence filed on GB2247678

Entry Type 7.1 Staff ID. PH Auth ID. AO
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