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Substituted cyclohexanecarboxamides useful as BACE inhibitors

The present invention relates to novel amide compounds, to their preparation, to their use as

medicaments and to medicaments comprising them.

More particularly, the invention relates to a compound of the formula

R7
R, o)
R R
¢ ® .
Rz N R1 o
R, |
s Ry H R,

in which
Ry is a group of the formula N(R,)-C(=0)R;, (Ia); N(R3)-S(=O)Ry, (Ib); N(Ra)-S(=0):R, (Ic);
C(=0)-N(Ra)Rs (Id); S(=0)-N(Ra)R: (le); or S(=0)2-N(Ra)R (If),
in which formulae la, Ib and Ic
either R, is hydrogen; C4-Cg-alkyl; C4-C4-alkoxy-C4-Cy-alkyl; C4-C4-alkylthio-
C,-C,-alkyl; Cs-Cg-cycloalkyl; Cs-Cg-cycloalkyl-C4-Cg4-alkyl; heterocyclyl; or
heterocyclyl-C4-C,-alkyl; and
Ry is hydrogen; C¢-Ce-alkyl; trifluoromethyl; C-Cg-alkoxy; C,-Cq4-alkoxy-C1-Cs-
alkyl; C4-Cg-alkylthio; C4-Cy-alkylthio-C4-Cy-alkyl; C3-Cs-cycloalkyl; Cs-Cg-cyc-
loalkyl-C-Cs-alkyl; heterocyclyl; heterocyclyl-C-C,-alkyl; amino; C-Cg-alkyl-
amino; or di-(C;-Cg-alkyl)amino with two identical or different C,-Cg-alkyl moie-
ties, which two C;-Cs-alkyl moieties, taken together, can complete, together
with the nitrogen atom, to which they are attached, a saturated or unsaturated
ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Ce-alkyl, C1-Ce-alkoxy and  C-
Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C;-Cg-alkyl moieties
of the di-(C-Cs-alkyl)amino group are attached, optionally 1 or 2 further ring
members are hetero ring members, any other ring member being present
being a carbon ring member, the said further hetero ring member(s) being
independently selected from the group, consisting of a nitrogen ring member,
an oxygen ring member and a sulfur ring member,
or R, and Ry, taken together, complete, together with the 2 atoms, to which
they are attached, a saturated or unsaturated ring, which ring is in the case of
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the formulae la and Ib monosubstituted by oxo and in the case of the formula
Ic disubstituted by oxo, the said ring being optionally further substituted by 1
or 2 substituents independently selected from the group, consisting of oxo, C;-
Ce-alkyl, C4-Ce-alkoxy and C,-Cs-alkylthio, and which ring has 3 to 7 ring
members, of which ring members, in the case of the formula la, the nitrogen
ring member depicted in the formula la and optionally 1 or 2 further ring mem-
bers being hetero ring members and any other ring member being present
being a carbon ring member and, in the case of the formulae Ib and Ic, the
nitrogen and the sulfur ring members depicted in the formulae Ib and Ic and
optionally 1 further ring member being hetero ring members and any other ring
member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a
nitrogen ring member, an oxygen ring member and a sulfur ring member, and
in which formulae Id, le and If
either R, is hydrogen; C4-Cs-alkyl; C4-C4-alkoxy-C,-C4-alkyl, C1-Cy-alkylthio-
C1-Cs-alkyl; C5-Cg-cycloalkyl; Cs-Cs-cycloalkyl-C1-Cq-alkyl; heterocyclyl
attached via one of its carbon ring members to the nitrogen atom depicted in
the formulae Id, le and If; or heterocyclyl-C-C4-alkyl; and
R, is hydrogen; C4-Cg-alkyl; C4-Cs-alkoxy-C4-C4-alkyl, C4-C4-alkylthio-C4-Cq-
alkyl; C3-Cg-cycloalkyl; C3-Cg-cycloalkyl-C,-C4-alkyl, heterocyclyl; or hetero-
cyclyl-C4-Cgq-alkyl
or R, and Ry, taken together, complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is in the
case of the formulae Id and le monosubstituted by oxo and in the case of the
formula If disubstituted by oxo, the said ring being optionally further substitu-
ted by 1 or 2 substituents independently selected from the group, consisting of
oxo, C4-Cg-alkyl, C{-Ce-alkoxy and C4-Cg-alkylthio, and which ring has 3 to 7
ring members, of which ring members, in the case of the formula Id, the
nitrogen ring member depicted in the formula Id and optionally 1 or 2 further
ring members being hetero ring members and any other ring member being
present being a carbon ring member and, in the case of the formulae le and If,
the nitrogen and the sulfur ring members depicted in the formulae le and If
and optionally 1 further ring member being hetero ring members and any other
ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, con-
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sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member;

R;and R; are
either, independently from each other, hydrogen; C,-Cg-alkyl; C;-C4-alkoxy-C;-Cs-alkyl;
C,-C,-alkylthio-C4-C4-alkyl; or an aryl-C4-Cy4-alky! or heteroaryl-C,-C,-alkyl group, which
aryl-C4-C4-alkyl or heteroaryl-C;-Cy4-alkyl group is optionally ring-substituted by 1 to 3
substituents independently selected from the group, consisting of halogen, nitro, cyano,
Ca-Ce-cycloalkyl, C;-Cs-cycloalkyl-C;-Cs-alkyl, aryl, heteroaryl, C,-Ce-alkyl, hydroxy-
C4-Cs-alkyl, C4-Cs-alkoxy-C4-Cs-alkyl, C4-Cs-alkylcarbonyl-Cq-Cys-alkyl, trifluoromethyl,
hydroxy, C4-Ce-alkoxy, C4-C4-alkoxy-C4-Cy-alkoxy, C4-C4-alkylcarbonyl-C4-Cy-alkoxy,
benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcarbonyloxy, carbamyloxy, N-C;-Cy-alkyl-
carbamyloxy, C¢-C4-alkylthio, C4-C,-alkylsulfinyl, C;-C,-alkylsulfonyl, aminosulfonyl,
N-C;-C,4-alkylaminosulfonyl, carboxy, carbamyl, N-C;-Cs-alkylcarbamyl, formyl, C-Cs-
alkylcarbonyl, C4-C4-alkoxycarbonyl, amino, N-C4-C,-alkylamino, N,N-di-(C,-Cs-alky!)-
amino with two identical or different C,-C,-alkyl moieties, N-(C,-Cs-alkoxy-C;-Cs-alkyl)-
amino, N-(C4-Cs-alkylsulfonyl)amino, N-formylamino, N-(C,-Cs4-alkylcarbonyl)amino,
N-(C,-C4-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycarbonyl)amino and N-(heteroaryl-
C-C,-alkoxycarbonyl)amino,
or, taken together, complete, together with the carbon atom, to which they are attached,
a C3-Cs-cycloalky! ring, in which C5-Cg-cycloalkyl ring 1 or 2 of its 2 to 7 methylene ring
members optionally are hetero ring members independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member;

R. is hydrogen; hydroxy; or C,-Cs-alkoxy,

Rs and Rg, taken together, complete, together with the 2 carbon atoms, to which they are
attached, and together with the methylene group, to which the said 2 carbon atoms are
attached, a saturated ring, which ring is, in addition to the substitution by the substituents
(R1)(R2)(R3)C and R, and the N-substituted aminocarbonyl group depicted in the formula
I, optionally further substituted by 1 or 2 substituents independently selected from the
group, consisting of C4-Cs-alkyl, oxo, hydroxy, C{-Cg-alkoxy, C4-Cs-alkoxy-  C4-Cs-alkyl,
C-Cs-alkylthio, C4-Cy-alkylthio-C4-Cg-alkyl, formyl, C4-Cs-alkyicarbonyl, C:-Cs-
alkoxycarbonyl, carbamyl, N-C;-Cg-alkylcarbamyl, N,N-di-(C,-Cs-alkyl)carbamy! with two
identical or different C,-Cg-alkyl moieties, which two C;-Cs-alkyl moieties, taken together,
can complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Cg-alkyl, C4-Cs-alkoxy and C4-Cg-alkylthio,
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and which ring has 3 to 7 ring members, of which ring members, in addition to the
nitrogen ring member, to which the two C,-Cg-alky! moieties of the N,N-di- (C;-Ceg-
alkyl)carbamyl group are attached, optionally 1 or 2 further ring members are hetero ring
members, any other ring member being present being a carbon ring member, the said
further hetero ring member(s) being independently selected from the group, consisting of
a nitrogen ring member, an oxygen ring member and a sulfur ring member, C4-Ce-
alkylsulfonyl, C¢-Cs-alkoxysulfonyl, aminosulfonyl, N-C¢-Cs-alkylaminosuifonyl, N,N-di-
(C4-Cg-alkylyaminosulfony! with two identical or different C;-Cs-alkyl moieties, which two
C;-Cg-alkyl moieties, taken together, can complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is optionally
substituted by 1 to 3 substituents independently selected from the group, consisting of
oxo, Cy-Ce-alkyl, C4-Cs-alkoxy and C,-Cg-alkylthio, and which ring has 3 to 7 ring mem-
bers, of which ring members, in addition to the nitrogen ring member, to which the two
C-Cg-alkyl moieties of the N,N-di-(C,-Cg-alkyl)aminosulfony! group are attached, optio-
nally 1 or 2 further ring members are hetero ring members, any other ring member being
present being a carbon ring member, the said further hetero ring member(s) being inde-
pendently selected from the group, consisting of a nitrogen ring member, an oxygen ring
member and a sulfur ring member, C;-Cgs-alkylsulfinyl, C,-Cg-alkoxysulfinyl, aminosulfi-
nyl, N-C;-Cg-alkylaminosulfinyl, N,N-di-(C,-Cg-alkyl)aminosulfiny! with two identical or
different C-Cg-alkyl moieties, which two C-Cs-alkyl moieties, taken together, can com-
plete, together with the nitrogen atom, to which they are attached, a saturated or unsatu-
rated ring, which ring is optionally substituted by 1 to 3 substituents independently selec-
ted from the group, consisting of oxo, C;-Cs-alkyl, C,-Cg-alkoxy and C,-Cs-alkylthio, and
which ring has 3 to 7 ring members, of which ring members, in addition to the nitrogen
ring member, to which the two C,-Cg-alkyl moieties of the N,N-di-(C4-Cg-alkyl)aminosulfi-
nyl group are attached, optionally 1 or 2 further ring members are hetero ring members,
any other ring member being present being a carbon ring member, the said further hete-
ro ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, C,-Cs-alkylsulfonylami-
no, C4-Cg-alkoxysulfonylamino, aminosulfonylamino, N-C,-Cs-alkylaminosuifonylamino,
N,N-di-(C4-Cg-alkyl)aminosulfonylamino with two identical or different C-Cg-alkyl moie-
ties, formylamino, C,-Cg-alkylcarbonylamino, C4-Cg-alkoxycarbonylamino, carbamylami-
no, N-C,-Cg-alkylcarbamylamino, N,N-di-(C,-Cg-alkyl)carbamylamino with two identical or
different C,-Cg-alkyl moieties and a heterocyclyl or heteroaryl group, the said hetero-
cycly! or heteroaryl group being optionally substituted by 1 or 2 substituents indepen-
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Rz

dently selected from the group, consisting of oxo, C4-Ce-alkyl, C;-Cs-alkoxy and C4-Cs-
alkylthio, and which ring has 5 to 7 ring members, of which ring members 1 or 2 ring
members opticnally being heterc ring members and any other ring member being a
carbon ring member, the said hetero ring member(s) being independently selected from
the group, consisting of a nitrogen ring member, an oxygen ring member and a sulfur
ring member;

is @ C4-Cg-alkyl, C3-Cg-cycloalkyl or C3-Cs-cycloalkyl-C4-C4-alkyl group, which C4-Cg-al-
kyl, C3-Cs-cycloalkyl or C3-Cg-cycloalkyl-C4-Cq-alkyl group is optionally substituted by 1
to 3 substituents independently selected from the group, consisting of halogen, cyano,
Cs-Cs-cycloalkyi, heterocyclyl, C,-Cg-alkyl, hydroxy-C4-C,-alkyl, C4-Cs-alkoxy-C,-C4-alkyl,
oxo, hydroxy, C4-Cs-alkoxy, C4-C4-alkoxy-C,-Cs-alkoxy, formyloxy, Cy-Cs-alkylcarbonyl-
oxy, Cy-Cy-alkylthio, C4-Cg-alkylsulfinyl, C;-C4-alkylsulfonyl, carboxy, carbamyl, N-C,-C,-
alkylcarbamyl, formyl, C,-Cs-alkylcarbonyl, C+-C,-alkoxycarbonyl and an aryl or hetero-
aryl group, which aryl or heteroaryl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, aryl, hetero-
aryl, C4-Ce-alkyl, hydroxy-C4-Cy-alky!l, C-Cs-alkoxy-C4-Cs-alkyl, trifluoromethyl, hydroxy,
C4-Ce-alkoxy, C4-Cs4-alkoxy-C4-Cs-alkoxy, benzyloxy, phenoxy, formyloxy, C4-Cy4-alkylcar-
bonyloxy, C-Cs-alkylthio, C{-Cs-alkylsulfinyl, C4-C,-alkylsulfonyl, aminosulfony!, N-C;-Cs-
alkylaminosulfonyl, carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl, C,-Cs-alkylcarbo-
nyl, C,-Cs-alkoxycarbenyl, amino, N-C1-Cs-alkylamino, N,N-di-(C-C4-alkyl)amino with
two identical or different C,-Cy4-alkyl moieties, which two C,-C4-alkyl moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C4-Cs-alkyl, C;-Ces-alkoxy and
C-Cs-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C,-C,-alkyl moieties of the N,N-di-
(C4-Cy4-alkyl)amino group are attached, optionally 1 or 2 further ring members are hetero
ring members, any other ring member being present being a carbon ring member, the
said further hetero ring member(s) being independently selected from the group, con-
sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
N-(C;-C4-alkoxy-C-Cs-alkyl)amino, N-(C4-C4-alkylsulfonyl)amino, N-formylamino,
N-(C-C4-alkylcarbonyl)amino, N-(C4-C4-alkoxycarbonyl)amino, N-(aryl-C-C4-alkoxycar-
bonyl)amino and N-(heteroaryl-C,-C4-alkoxycarbonyl)amino; an ary! or heteroaryl group,
which aryl or heteroaryl group is optionally substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, aryl, heteroaryl,
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C,-Ce-alkyl, hydroxy-C;-C4-alkyl, C,-C,-alkoxy-C1-Cs-alky!, fluoromethyl, difluoromethyl,
trifluoromethyl, hydroxy, C4-Ce-atkoxy, C1-C,-alkoxy-C;-C4-alkoxy, benzyloxy, phenoxy,
formyloxy, C4-Cs-alkylcarbonyloxy, C4-C,-alkylthio, C;-Cy4-alkylsulfinyl, C,-C,-alkylsulfo-
nyl, aminosulfonyl, N-C;-Cs-alkylaminosulfonyl, N,N-di-(C,-C,-alkyl)aminosulfony| with
two identical or different C,-C,-alkyl moieties, which two C,-Cs-alkyl moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C;-Cs-alkyl, C4-Ce-alkoxy and
C4-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C,-C,-alkyl moieties of the N,N-di-
(C4-Cs-alkyl)aminosulfony! group are attached, optionally 1 or 2 further ring members are
hetero ring members, any other ring member being present being a carbon ring member,
the said further hetero ring member(s) being independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
carboxy, carbamyl, N-C,-Cs-alkyicarbamyl, formyl, C,-Cs-alkylcarbonyl, C4-C,-
alkoxycarbonyl, amino, N-C,-C4-alkylamino, N,N-di-(C-C4-alkyl)amino with two identical
or different C;-Cs-alkyl moieties, which two C4-C,-alkyl moieties, taken together, can
complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Cs-alkyl, C4-Cs-alkoxy and C,-Cs-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the nitro-
gen ring member, to which the two C4-C4-alky! moieties of the N,N-di-(C4-Cy4-alkyl)amino
group are attached, optionally 1 or 2 further ring members are hetero ring members, any
other ring member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, N-(C,-C4-alkoxy-C;-C,-
alkyl)amino, N-(C;-C-alkylsulfonyl)amino, N-formylamino, N-(C4-C,-alkylcarbonyl)amino,
N-(C4-Cs-alkoxycarbonyl)amino, N-(aryl-C;-C,-alkoxycarbonyl)amino and N-(heteroaryl-
C4-Cy-alkoxycarbonyl)amino; or an aryl group, which aryl group is optionally substituted
at two of its carbon ring members, which two carbon ring members are adjacent to each
other, by two substituents, which two substituents form, together with the two adjacent
carbon ring members, to which they are attached, a heteroaryl ring, which heteroaryl ring
is optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, nitro, cyano, C;-Cg-cycloalkyl, C3-Cs-cycloalkyl-C4-C4-alkyl, aryl,
heteroaryl, C4-Cs-alkyl, hydroxy-C,-Cs-alkyl, Cs-C4-alkoxy-C4-C,-alkyl, C{-C4-alkyl-
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carbonyi-C4-Cs-alkyl, trifluoromethyl, hydroxy, C-Ce-alkoxy, C;-Cs-alkoxy-C4-C,-alkoxy,
C:-Cs-alkylcarbonyl-C4-C,-alkoxy, benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcarbonyl-
oxy, carbamyloxy, N-C;-C,-alkylcarbamyloxy, C-Ca4-alkylthio, C4-C4-alkylsulfinyl, C4-Cy,-
alkylsulfonyl, aminosulfonyl, N-C;-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C4-Cg-al-
kylcarbamyl, formyl, C4-C4-alkylcarbonyl, C;-Cs-alkoxycarbonyl, amino, N-C4-C,-alkyl-
amino, N,N-di-(C,-C4-alkyl)amino with two identical or different C;-Cs4-alkyl moieties,
N-(C;-C4-alkoxy-C4-C4-alkyl)amino, N-(C,-Cs-alkylsulfonyl)amino, N-formylamino,
N-(C4-Cq-alkylcarbonyl)amino, N-(C4-C,-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycar-
bonyl)amino and N-(heteroaryl-C1-C4-alkoxycarbonyl)amino;

either

Rg is hydrogen; and

Ry is hydroxy

or

Rs and Ry, taken together, are oxo; and

R0 is a group of the formula CH(R:)C(=O)N(Rg)R. (1g); or (CH2)kN(H)R; (Ih),

in which formula Ig

R. is a C4-Cg-alkyl, C4-Cy-alkoxy-C4-Cs-alkyl, C5-Cg-cycloalkyl or C3-Cg-cycloalkyl-
C1-Cq-alkyl group, which C4-Cg-alkyl, C4-Cs-alkoxy-C-Cs-alkyl, Cs-Ce-cycloalkyl or
Cs-Cg-cycloalkyl-C,-C4-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, C3-Cg-cycloalkyl,  Cs-
Ce-alkyl, hydroxy-C,-C4-alkyl, C;-C4-alkoxy-C;-C4-alkyl, oxo, hydroxy, C;-Cg-alkoxy,
C,-C4-alkoxy-C4-Cg-alkoxy, formyloxy, C-Cs-alkylcarbonyloxy, C¢-Cs-alkylthio, C4-
Cs-alkylsulfinyl, C,-C-alkylsulfonyl, formyl, C4-C4-alkylcarbonyl and C4-Cs-
alkoxycarbonyl; and
Rq and R,
either are, independently from each other, hydrogen; a C4-Cs-alkyl, C3-Cg-cycloal-
ky! or C5-Cs-cycloalkyl-C4-Cg-alkyl group, which C4-Cg-alkyl, C;-Cg-cycloalkyl or
C3-Cg-cycloalkyl-C4-Cy4-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, Cs-Cs-cycloalkyl, C;-
Ce-alkyl, hydroxy-C,-Cg-alkyl, C4-C,-alkoxy-C4-C,-alkyl, oxo, hydroxy, C;-Ce-alkoxy,
C4-C4-alkoxy-C,-C4-alkoxy, formyloxy, C4-Cs-alkylcarbonyloxy, C4-Cs-alkylthio, C-
Cs-alkylsulfinyl, C4-Cs4-alkylsulfonyl, formyl, C4-Cs-alkylcarbonyl and C4-C,-
alkoxycarbonyl; or an aryl, aryl-C,-C,-alkyl, heteroaryl or heteroaryl-C,-C,-alkyl
group, which aryl, aryl-C4-Cs-alkyl, heteroaryl or heteroaryl-C4-C4-alkyl group is op-
tionally ring-substituted by 1 to 3 substituents independently selected from the
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-8-

group, consisting of halogen, nitro, cyano, Cs-Cs-cycloalkyl, C3-Cs-cycloalkyl-C4-Cs-
alkyl, aryl, heteroaryl, C4-Ce-alkyl, hydroxy-C;-Cs-alkyl, C-Cs-alkoxy-C4-Cq4-alkyl,
C;-Cs-alkylcarbonyl-C4-C4-alkyl, trifluoromethy!, hydroxy, C;-Ce-alkoxy, C;-Cs-
alkoxy-C;-Cg-alkoxy, C4-C4-alkylcarbonyl-C4-C4-alkoxy, benzyloxy, phenoxy, for-
myloxy, C4-Cg-alkylcarbonyloxy, carbamyloxy, N-C,-Cy4-alkylcarbamyloxy, C4-C,-
alkylthio, C4-Cs-alkylsulfinyl, Ci-Cs-alkylsulfonyl, aminosulfonyl, N-C4-C4-alkylami-
nosulfonyl, carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl, C,-C4-alkylcarbonyl,
C4-C4-alkoxycarbonyl, amino, N-C;-C4-alkylamino, N,N-di-(C;-Cg-alkyl)amino with
two identical or different C4-Cy-alkyl moieties, N-(C4-C,-alkoxy-C4-Cs-alkyl)amino,
N-(C,-C4-alkylsulfonyl)amino, N-formylamino, N-(C4-C4-alkylcarbonyl)amino,
N-(C;-C4-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(hete-
roaryl-C-C4-alkoxycarbonyl)amino,
or, taken together, complete, together with the nitrogen atom, to which they are
attached, an azepany!, morpholinyl, piperazinyl, piperidyl or pyrrolidyl ring, which
azepanyl, morpholinyl, piperazinyl, piperidyl or pyrrolidy! ring is optionally substitu-
ted by 1 to 3 substituents independently selected from the group, consisting of cya-
no, Cs-Ce-cycloalkyl, C4-Ce-alkyl, hydroxy-C,-Cs-alkyl, C-Cs-alkoxy-C4-Cg-alkyl,
oxo, hydroxy, C4-Ce-alkoxy, C;-Cs-alkoxy-C;-Cs-alkoxy, formyloxy, C,-Cs-alkylcar-
bonyloxy, C4-Cs-alkylthio, C-C,-alkylsulfinyl, C,-Cy4-alkylsulfonyl, formyl, C4-C,-al-
kylcarbonyl and C4-C4-alkoxycarbonyl, and in which azepanyl, morpholinyl, pipera-
zinyl, piperidyl or pyrrolidyl ring 1 or 2 of its methylene ring members can be re-
placed by a hetero ring member independently selected from the group, consisting
of -8(=0)- and -S(=0),-, and

in which formula lh
kis 0; 1; or 2; and
R is hydrogen; a Cy-Cg-alky! or C5-Cs-cycloalkyl-C;-C4-alkyl group, which C;-Cg-al-
kyl or C3-Ce-cycloalkyl-C4-Cy-alkyl group is optionally substituted by 1 to 3 substitu-
ents independently selected from the group, consisting of cyano, C;-Cs-cycloalkyl,
C4-Ce-alkyl, hydroxy-C,-C,-alkyl, C4-Cs-alkoxy-C;-Cs-alkyl, fluoromethyl, difluoro-
methyl, trifluoromethyl, oxo, hydroxy, C,-Ces-alkoxy, C1-C4-alkoxy-C-C,4-alkoxy, for-
myloxy, C4-Cs-alkylcarbonyloxy, Ci-Cs-alkylthio, C1-Cs-alkylsulfinyl, C4-C4-alkylsul-
fonyl, formyl, C4-C4-alkylcarbonyl and C;-Cg4-alkoxycarbonyl; an aryl, aryl-C;-Cg-al-
kyl, heteroaryl, heteroaryl-C,-Cg-alkyl, chroman-4-yl, isochroman-4-yl, thiochroman-
4-yl, isothiochroman-4-yl, 1,1-dioxo-1lambda*6*-thiochroman-4-yl, 2,2-dioxo-
2lambda*6*-isothiochroman-4-yl, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3,4-tetrahydro-
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isoquinol-4-yl, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-tetrahydro-1lamb-
da*6*-benzo[e][1,2]thiazin-4-yl, 2,2-dioxo-1,2,3,4-tetrahydro-2lambda*6*-benzo-
[c][1.2]thiazin-4-yl, 1,1-dioxo-3,4-dihydro-1H-1lambda*6*-benzo[c][1,2]oxathiin-4-yi,
2,2-dioxo-3,4-dihydro-2H-2lambda*6*-benzo[e][1,2]oxathiin-4-yl, 2,3,4,5-tetrahydro-
benzo[bJoxepin-5-yl or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-y! group, which aryl,
aryl-C4+-Cs-alkyl, heteroaryl, heteroaryl-C4-Cs-alky!, chroman-4-yl, isochroman-4-yl|,
thiochroman-4-yi, isothiochroman-4-yl, 1,1-dioxo-1lambda*6*-thiochroman-4-yl,
2,2-dioxo-2lambda*6*-isothiochroman-4-y|, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3,4-
tetrahydro-isoquinol-4-yl, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-
tetrahydro-1lambda*6*-benzo[e][1,2]thiazin-4-yl, 2,2-dioxo-1,2,3,4-tetrahydro-
2lambda*6*-benzo[c][1,2]thiazin-4-yl, 1,1-dioxo-3,4-dihydro-1H-1lambda*6*-benzo-
[c][1.2]oxathiin-4-yl, 2,2-dioxo-3,4-dihydro-2H-2lambda*6*-benzo[e]{1,2]oxathiin-4-
yl, 2,3,4,5-tetrahydro-benzo[b]oxepin-5-yi or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-yl
group is optionally ring-substituted by 1 to 3 substituents independently selected
from the group, consisting of halogen, nitro, cyano, C;-Cg-cycloalkyl, C;-Cg-cycloal-
kyl-C4-C4-alkyl, aryl, heteroaryl, C{-Cg-alkyl, hydroxy-C;-Cs-alkyl, C-Cs-alkoxy-
C4-Cs-alkyl, C1-Cs-alkylcarbonyl-C4-Cs-alkyl, trifluoromethyl, hydroxy, C,-Ces-alkoxy,
C1-Cs-alkoxy-C4-Cs-alkoxy, C,-Cy-alkylcarbonyl-C4-Cs-alkoxy, benzyloxy, phenoxy,
formyloxy, C,-C4-alkylcarbonyloxy, carbamyloxy, N-C;-C,-alkylcarbamyloxy, C4-Cs-
alkylthio, C4-Cs-alkylsulfinyl, C1-C4-alkylsulfonyl, aminosulfonyl, N-C-C,-alkylami-
nosulfonyl, carboxy, carbamyl, N-C-C,-alkylcarbamyl, formyl, C-Cs-alkylcarbonyl,
C1-Cs-alkoxycarbonyl, amino, N-C4-Cs-alkylamino, N,N-di-(C4-C4-alkyl)amino with
two identical or different C-C,-alkyl moieties, N-(C,-C4-alkoxy-C-Cs-alkyl)amino,
N-(C,-Cs-alkylsulfonyl)amino, N-formylamino, N-(C,-C,-alkylcarbonyl)amino, N-
(C4-Cs-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(hete-
roaryl-C+-C,-alkoxycarbonyl)amino, and in which aryl-C,-C4-alkyl or heteroaryl-
C4-Cs-alkyl group the C4-C,-alkyl moiety is optionally substituted by 1 or 2 substi-
tuents independently selected from the group, consisting of fluoromethyl, difluoro-
methyl and trifluoromethyl; or a C,-Cs-cycloalkyl group, in which C4-Cs-cycloalky!
group

(a) one of the carbon ring members of the C,4-Cs-cycloalky! moiety, which carbon
ring members are different from the carbon ring member of the C4-Cg-cycloalkyl
moiety, to which the nitrogen atom depicted in the formula Ih is attached, is
optionally replaced by a hetero ring member independently selected from the
group, consisting of -O-, -S-, -S(=0)-, -5(=0},- and -N(R,)-,
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R, being hydrogen; a C4-Cs-alkyl, C3-Cg-cycloalky! or C3-Cs-cycloalkyl-C4-Cy-alkyl
group, which C,;-Cg-alkyl, C3-Cs-cycloalkyl or C;-Cs-cycloalkyl-C,-Cs-alky! group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of cyano, C;-Cs-cycloalkyl, C4-Cs-alkyl, hydroxy-C;-Cs-alkyl, C1-C4-
alkoxy-C4-Cs-alkyl, oxo, hydroxy, C,-Cgs-alkoxy, C4-C4-alkoxy-C4-Cs-alkoxy, formyl-
oxy, C4-Cs-alkylcarbonyloxy, C4-C4-alkylthio, C4-Cs-alkylsulfinyl, C,-Cy4-alkylsulfonyl,
formyl, C4-Cs-alkylcarbonyl and C4-C4-alkoxycarbonyl; or an aryl, aryl-C,-C,-alkyl,
heteroaryl or heteroaryl-C;-Cs-alkyl group, which aryl, aryl-C,-C4-alkyl, heteroaryl or
heteroaryl-C+-Cs-alkyl group is optionally ring-substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, C3-Cg-
cycloalkyl, Cs-Cs-cycloalkyl-C-Cy-alkyl, aryl, heteroaryl, C4-Cs-alkyl, hydroxy-C;-C,-
alkyl, C4-C4-alkoxy-C,-C,-alkyl, C4-Cy-alkylcarbonyl-C,-C,-alkyl, trifluoromethyl, hy-
droxy, C4-Ce-alkoxy, C;-Cy-alkoxy-C,-Cs-alkoxy, C4-Cy-alkylcarbonyl-C4-C,-alkoxy,
benzyloxy, phenoxy, formyloxy, C4-C4-alkylcarbonyloxy, carbamyloxy, N-C,-C,-al-
kylcarbamyloxy, C-Cs-alkylthio, C4-C4-alkylsulfinyl, C4-C4-alkylsulfony!, aminosulfo-
nyl, N-C,-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl,
C4-Cy-alkylcarbonyl, C,-Cs-alkoxycarbonyl, amino, N-C-C4-alkylamino, N,N-di-
(C1-Cs-alkyl)amino with two identical or different C-C,-alkyl moieties, N-(C1-Cs-
alkoxy-C-C4-alkyl)amino, N-(C4-C,-alkylsulfonyl)amino, N-formylamino, N-(C,-Cs-
alkylcarbonyi)amino, N-(C4-C4-alkoxycarbonyl)amino, N-(aryl-C,-C4-alkoxycarbo-
nylyamino and N-(heteroaryl-C,-C4-alkoxycarbonyl)amino,

(b) the C4-Cs-cycloalkyl moiety, which C4-Cg-cycloalkyl moiety is optionally modified
as defined under (a) hereinbefore to contain one hetero ring member, is optionally
substituted by 1 to 4 substituents independently selected from the group, con-
sisting of halogen, cyano, oxo, hydroxy, C1-Cs-alkoxy, C4-C4-alkoxy-C,-C4-alkoxy,
formyloxy, C4-C4-alkylcarbonyloxy, C4-Cs-alkoxycarbonyloxy, C;-C,-alkylthio, C4-C,-
alkylsulfinyl, C4-C4-alkylsulfonyl, formyl, C4-Cs-alkylcarbonyl, C,-C4-alkoxycarbonyl,
a C4-Cg-alkyl, C;5-Cg-cycloalkyl or C;-Cg-cycloalkyl-C4-Cy4-alkyl group, which C-Cs-
alkyl, Cs-Cg-cycloalkyl or C;-Cg-cycloalkyl-C4-C4-alkyl group is optionally substituted
by 1 to 3 substituents independently selected from the group, consisting of halo-
gen, cyano, C3-Cg-cycloalkyl, C1-Ce-alkyl, hydroxy-C;-Cs-alkyl, C4-C4-alkoxy-C;-Cy-
alkyl, oxo, hydroxy, C4-Ce-alkoxy, C4-Cs-alkoxy-C,-Cs-alkoxy, formyloxy, C-Cs-al-
kylcarbonyloxy, C;-Cs-alkylthio, C1-C4-alkylsulfinyl, C4-Cy-alkylsulfonyl, formyl,
C4-Cs-alkylcarbonyl and C4-Cy-alkoxycarbonyl, and an aryl, aryl-C;-C,-alkyl, hetero-
aryl, heteroaryl-C+-C4-alkyl, heterocyclyl or heterocyclyl-C-C4-alkyl group, which
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aryl, aryl-C4-Cy-alkyl, heteroaryl, heteroaryl-C-C4-alkyl, heterocyclyl or heterocyc-
lyl-C4-Cy4-alky! group is optionally ring-substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, C3-Cg-cycloal-
kyl, Cs-Cs-cycloalkyl-C¢-Cs-alkyl, ary!l, heteroaryl, C1-Cs-alkyl, hydroxy-C,-Cs-alky],
C,-C4-alkoxy-C4-Cy-alkyl, C4-Cy-alkylcarbonyl-C4-Cy-alkyl, trifluoromethyl, hydroxy,
C,-Ce-alkoxy, Cq-Cs-alkoxy-C4-Cs-alkoxy, C1-Cs-alkylcarbonyl-C,-Cs-alkoxy, benzyl-
oxy, phenoxy, formyloxy, C,-C,-alkyicarbonyloxy, carbamyloxy, N-C,-C4-alkylcarba-
myloxy, C,-Cs-alkylthio, C-C4-alkylsulfinyl, C-Cs-alkylsulfonyl, aminosulfonyl,
N-C,-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C4-C4-alkylcarbamyl, formyl,
C,-C,-alkylcarbonyl, C4-C4-alkoxycarbonyl, amino, N-C;-C4-alkylamino, N,N-di-
(C4-C4-alkyl)amino with two identical or different C,-C4-alkyl moieties, N-(C4-Cy4-
alkoxy-C4-C4-alkyl)amino, N-(C,-C4-alkylsulfonyl)amino, N-formylamino, N-(C4-C,-
alkylcarbonyl)amino, N-(C,-C,-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbo-
nylyamino and N-(heteroaryl-C,-C4-alkoxycarbonyl)amino, and

(c) the C4-Cg-cycloalkyl moiety, which C4-Cs-cycloalkyl moiety is optionally modified
as defined under (a) hereinbefore to contain one hetero ring member, is optionally
substituted at two of its carbon ring members, which two carbon ring members are
adjacent to each other, by two substituents, which two substituents form, together
with the two adjacent carbon ring members, to which they are attached, a C;-Cs-
cycloalkyl ring, in which Cs-Cg-cycloalkyl ring

(i) one of the carbon ring members of the Cs-Cg-cycloalkyl ring thus formed, which
carbon ring members are different from the said two adjacent carbon ring members
of the C;-Cs-cycloalkyl ring thus formed, to which the said two substituents are
optionally attached, is optionally replaced by a hetero ring member independently
selected from the group, consisting of -O-, -S-, -S(=0)-, -S(=0),- and -N(R})-
R being hydrogen; a C4-Cg-alkyl, C;-Cs-cycloalky! or C3-Cs-cycloalkyl-C,-Cy-alkyl
group, which C,-Cg-alkyl, Cs-Cs-cycloalkyl or C;-Ce-cycloalkyl-C4-Cs-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of cyano, C;-Cs-cycloalkyl, C4-Cg-alkyl, hydroxy-C,-Cy4-atkyl, C4-Cy4-
alkoxy-C4-Cs-alkyl, oxo, hydroxy, C;-Cs-alkoxy, C-C,-alkoxy-C;-C,-alkoxy, formyl-
oxy, C4-Cs-alkylcarbonyloxy, C-C4-alkylthio, C,-Cs-alkylsulfinyl, C-C4-alkylsulfonyl,
formyl, C4-Cs-alkylcarbonyl and C¢-C,-alkoxycarbonyl; or an aryl, aryl-C4-Cg-alkyl,
heteroary! or heteroaryl-C-Cs-alkyl group, which aryl, aryl-C4-C4-alky!, heteroaryl or
heteroaryl-C4-Cq4-alkyl group is optionally ring-substituted by 1 to 3 substituents
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independently selected from the group, consisting of halogen, nitro, cyano, C;-Cs-
cycloalkyl, C3-Cg-cycloalkyl-C,-Cy-alkyl, aryl, heteroaryl, C4-Cs-alkyl, hydroxy-C;-Csu-
alkyl, C;-C4-alkoxy-C4-C,-alkyl, C:-C,-alkylcarbony!-C,-C,-alkyl, trifluoromethyl, hy-
droxy, C4-Ce-alkoxy, Cq-Cs-alkoxy-C,-Cs-alkoxy, C4-Cs-alkylcarbonyl-C4-C,-alkoxy,
benzyloxy, phenoxy, formyloxy, Cy-Cs-alkylcarbonyloxy, carbamyloxy, N-C,-C4-al-
kylcarbamyloxy, C-Cs-alkylthio, C-Cs-alkylsulfinyl, C4-Cy4-alkylsulfonyl, aminosulfo-
nyl, N-C,-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl,
C1-Cy-alkylcarbonyl, C-Cs-alkoxycarbonyl, amino, N-C-C4-alkylamino, N,N-di-
(C1-Cs4-alkyl)amino with two identical or different C-C4-alkyl moieties, N-(C4-Cs-
alkoxy-C4-Cy-alkyl)amino, N-(C4-Cy-alkylsulfonyl)amino, N-formylamino, N-(C-C,-
alkylcarbonyl)amino, N-(C,-C,-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycarbo-
nyl)amino and N-(heteroaryl-C,-C,-alkoxycarbonyl)amino, and

(ii) the Ca-Ce-cycloalkyl ring thus formed, which C3-Cs-cycloalkyl ring is optionally
modified as defined under (i) hereinbefore to contain one hetero ring member, is
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of halogen, cyano, oxo, hydroxy, C;-Cg-alkoxy, C4-C4-alkoxy-C;-Cs-
alkoxy, formyloxy, C4-Cy4-alkylcarbonyloxy, C;-C4-alkoxycarbonyloxy, C;-Cg-alkyl-
thio, C4-Cg-alkylsulfinyl, C;-Cs-alkylsulfonyl, formyl, C4-C-alkylcarbonyl, C;-C,-
alkoxycarbonyl, a C4-Cs-alkyl, C3-Cs-cycloalky! or C;-Cg-cycloalkyl-C4-Cy-alkyl
group, which C4-Cg-alkyl, Ca-Ca-cycIoaIkyI or C3-Cg-cycloalkyl-C1-Cs4-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, cyano, C3-Cs-cycloalkyl, Cs-Ce-alkyl, hydroxy-C4-C4-alkyl,
C;-C4-alkoxy-C4-C4-alkyl, oxo, hydroxy, C4-Ce-alkoxy, C;-Cs-alkoxy-C4-C,-alkoxy,
formyloxy, C4-Cs-alkylcarbonyloxy, C1-C,-alkylthio, C;-Cs-alkylsulfinyl, C4-Cg4-alkyl-
sulfonyl, formyl, C4-Cs-alkylcarbony! and C,-Cgs-alkoxycarbonyl, and an aryl, aryl-
C1-Cs-alkyl, heteroaryl, heteroaryl-C;-C4-alkyl, heterocyclyl or heterocyclyl-C;-Cs-
alkyl group, which aryl, aryl-C4-Cs-alky!, heteroaryl, heteroaryl-C,-C,-alkyl, hetero-
cyclyl or heterocyclyl-C4-Cy-alkyl group is optionally ring-substituted by 1 to 3 sub-
stituents independently selected from the group, consisting of halogen, nitro, cya-
no, C3-Ce-cycloalkyl, Cs-Ce-cycloalkyl-C4-C,-alkyl, aryl, heteroaryl, C4-Cs-alkyl, hy-
droxy-C4-Cg-alkyl, C1-C4-alkoxy-C4-Cy-alkyl, C4-Cs-alkylcarbonyl-C,-C,-alkyl, trifluo-
romethyl, hydroxy, C-Ce-alkoxy, C;-Cs-alkoxy-C;-C,-alkoxy, C;-Cy-alkylcarbonyl-
C,-C4-alkoxy, benzyloxy, phenoxy, formyloxy, Cs-Cs-alkylcarbonyloxy, carbamyl-
oxy, N-C4-Cs-alkylcarbamyloxy, C4-Cs-alkylthio, C-Cg-alkylsulfinyl, C4-Cy-alkylsul-
fonyl, aminosulfonyl, N-C4-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-Cg4-alkyl-
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carbamyl, formyl, C,-C,-alkylcarbonyl, C;-C4-alkoxycarbonyl, amino, N-C4-C4-alkyl-
amino, N,N-di-(C4-C,-alkyl)amino with two identical or different C4-C,-alkyl moie-
ties, N-(C4-C4-alkoxy-C+-C4-alkyl)amino, N-(C,-C4-alkylsulfonyl)amino, N-formyl-
amino, N-(C,-Cs-alkylcarbonyl)amino, N-(C4-C,-alkoxycarbonyl)amino, N-(aryl- C;-
C,-alkoxycarbonyl)amino and N-(heteroaryl-C,-C,-alkoxycarbonyl)amino,

in free form or in salt form.

E. g. on account of one or more than one asymmetrical carbon atom, which may be present
in a compound of the formula |, a corresponding compound of the formula 1 may exist in pure
optically active form or in the form of a mixture of optical isomers, e. g. in the form of a ra-
cemic mixture. All of such pure optical isomers and all of their mixtures, including the racemic
mixtures, are part of the present invention.

A compound of the formula | may exist in free form or in salt form, e. g. a basic compound in
acid addition salt form or an acidic compound in the form of a salt with a base. All of such
free compounds and salts are part of the present invention.

A compound of the formula | may exist in tautomeric form. All of such tautomers are part of

the present invention.

Halogen denotes flucrine, chlorine, bromine or iodine.

An aryl group, ring or moiety is a naphthyl or, preferably, phenyl group, ring or moiety.

A heteroaryl group, ring or moiety is an aromatic 5- or 6-membered structure, in which
structure 1, 2, 3 or 4 ring members are hetero ring members independently selected from the
group, consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member, such as furyl, pyrrolyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, triazolyl, tetrazolyl, pyridaziny!, pyrimidyl or pyridyl, and which structure can also
be anellated with a phenyl ring, such as benzothiazolyl, benzoxazolyl or quinolyl.

A heterocyclyl group, ring or moiety is a non-aromatic 5- or 6-membered cyclic structure, in
which cyclic structure 1, 2 or 3 ring members are hetero ring members independently
selected from the group, consisting of a nitrogen ring member, an oxygen ring member and a
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sulfur ring member, such as pyrrolinyl, pyrrolidyl, tetrahydrofuryl, tetrahydrothienyl, piperidy!,
piperazinyl, tetrahydropyranyl or morpholinyl.

Any non-cyclic carbon containing group or moiety with more than 1 carbon atom is straight-

chain or branched.

Unless defined otherwise, carbon containing groups, moieties or molecules contain 1 to 8,

preferably 1 to 6, preferably 1 to 4, preferably 1 or 2, carbon atoms.

In preferred embodiments, the invention relates to a compound of the formula 1, in free form

or in salt form, in which

(1) Ry is a group of the formula N(R;)}-C(=0)R;, (1a); N(Ra)-S(=0)R,, (Ib); N(R,)-S(=0);R,
(Ic); C(=0)-N(R)Rs (Id); S(=0)-N(Ra)Rs (le); or S(=0)-N(Ra)R;, (If),
in which formulae la, Ib and Ic

either R, is hydrogen; C4-Cg-alkyl, C;-C;-alkoxy-C4-Cs-alkyl; C;-C4-alkylthio-
C4-Cs-alkyl; Cs-Cg-cycloalkyl; Cs-Cs-cycloalkyl-C1-Cy4-alkyl; heterocyclyl; or
heterocyclyl-C4-Cy-alkyl; and
Ry is hydrogen; C;-Cg-alkyl; trifluoromethyl; C;-Cg-alkoxy; C4-C4-alkoxy-C;-Cy-
alkyl; C-Cg-alkylthio; C4-Cy4-alkylthio-C4-Cs-alkyl; C3-Cg-cycloalkyl; C3-Cs-cyc-
loalkyl-C-Cg-alkyl; heterocyclyl; heterocyclyl-C4-C4-alkyl; amino; C4-Cg-alkyl-
amino; or di-(C4-Cg-alkyl)amino with two identical or different C;-Cg-alkyl moie-
ties, which two C4-Cg-alkyl moieties, taken together, can complete, together
with the nitrogen atom, to which they are attached, a saturated or unsaturated
ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Cs-alkyl, C1-Cs-alkoxy and  C-
Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C-Cs-alkyl moieties
of the di-(C4-Cg-alkyl)amino group are attached, optionally 1 or 2 further ring
members are hetero ring members, any other ring member being present
being a carbon ring member, the said further hetero ring member(s) being
independently selected from the group, consisting of a nitrogen ring member,
an oxygen ring member and a sulfur ring member,
or R, and Ry, taken together, complete, together with the 2 atoms, to which
they are attached, a saturated or unsaturated ring, which ring is in the case of
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the formulae la and Ib monosubstituted by oxo and in the case of the formula
Ic disubstituted by oxo, the said ring being optionally further substituted by 1
or 2 substituents independently selected from the group, consisting of oxo, C;-
Ce-alkyl, C1-Ce-alkoxy and C4-Cg-alkylthio, and which ring has 3 to 7 ring
members, of which ring members, in the case of the formula |a, the nitrogen
ring member depicted in the formula la and optionally 1 or 2 further ring mem-
bers being hetero ring members and any other ring member being present
being a carbon ring member and, in the case of the formulae 1b and Ic, the
nitrogen and the sulfur ring members depicted in the formulae Ib and Ic and
optionally 1 further ring member being hetero ring members and any other ring
member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a
nitrogen ring member, an oxygen ring member and a sulfur ring member, and
in which formulae Id, le and If
either R, is hydrogen; C4-Cg-alkyl; C4-C4-alkoxy-C¢-Cs-alkyl; C4-Cs-alkylthio-
C4-Cs-alkyl; Cs-Cg-cycloalkyl, Cs-Cg-cycloalkyl-C4-Cy4-alkyl; heterocycly!
attached via one of its carbon ring members to the nitrogen atom depicted in
the formulae Id, le and If; or heterocyclyl-C4-C4-alkyl; and
Ry is hydrogen; C4-Cg-alkyl; C;-C4-alkoxy-C4-Cy-alkyl; C4-Cy-alkylthio-C;-C,-
alkyl; C3-Cg-cycloalkyl, C3-Cg-cycloalkyl-C1-Cs-alkyl; heterocyclyl; or hetero-
cyclyl-C4-C,-alkyl
or R, and Ry, taken together, complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is in the
case of the formulae Id and le monosubstituted by oxo and in the case of the
formula If disubstituted by oxo, the said ring being optionally further substitu-
ted by 1 or 2 substituents independently selected from the group, consisting of
oxo, C¢-Ce-alkyl, C4-Cs-alkoxy and C,-Cs-alkylthio, and which ring has 3 to 7
ring members, of which ring members, in the case of the formula Id, the
nitrogen ring member depicted in the formula Id and optionally 1 or 2 further
ring members being hetero ring members and any other ring member being
present being a carbon ring member and, in the case of the formulae le and If,
the nitrogen and the sulfur ring members depicted in the formulae le and If
and optionally 1 further ring member being hetero ring members and any other
ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, con-
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sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member,

preferably is a group of the formula N(R,)-C(=0)R,;, (1a); or C(=0)-N(R,)R; (Id);

in which formula la

either R, is hydrogen; C,-Cg-alkyl; C4-C4-alkoxy-C;-Cs-alkyl; C4-Cy4-alkylthio-
C-Cs-alkyl; Cs-Cs-cycloalkyl; Cs-Cgs-cycloalkyl-Cy-Cs-alkyl; heterocyclyl; or
heterocyclyl-C4-C4-alkyl; and
Re is hydrogen; C;-Csg-alkyl; trifluoromethyl; C4-Cs-alkoxy; C4-Cy-alkoxy-C1-Cqy-
alkyl, C4-Cg-alkylthio; C4-Cs-alkylthio-C4-Cy-alkyl; C3-Cg-cycloalkyl; C3-Ce-cyc-
loalkyl-C4-Cs-alkyl; heterocyclyl; heterocyclyl-C,-C,-alkyl; amino; C-Cg-alkyl-
amino; or di-(C4-Cg-alkyl)amino with two identical or different C,-Cs-alkyl moie-
ties, which two C,-Cz-alky! moieties, taken together, can complete, together
with the nitrogen atom, to which they are attached, a saturated or unsaturated
ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Ce-alkyl, C4-Ce-altkoxy and Cy-
Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C;-Cg-alkyl moieties
of the di-(C4-Cs-alkyl)amino group are attached, optionally 1 or 2 further ring
members are hetero ring members, any other ring member being present
being a carbon ring member, the said further hetero ring member(s) being
independently selected from the group, consisting of a nitrogen ring member,
an oxygen ring member and a sulfur ring member,
or R, and Ry, taken together, complete, together with the 2 atoms, to which
they are attached, a saturated or unsaturated ring, which ring is in the case of
the formulae la and Ib monosubstituted by oxo and in the case of the formula
Ic disubstituted by oxo, the said ring being optionally further substituted by 1
or 2 substituents independently selected from the group, consisting of oxo, C;-
Ce-alkyl, C{-Cg-alkoxy and C4-Ce-alkylthio, and which ring has 3 to 7 ring
members, of which ring members, in the case of the formula Ia, the nitrogen
ring member depicted in the formula la and optionally 1 or 2 further ring mem-
bers being hetero ring members and any other ring member being present
being a carbon ring member and, in the case of the formulae ib and Ic, the
nitrogen and the sulfur ring members depicted in the formulae Ib and Ic and
optionally 1 further ring member being hetero ring members and any other ring
member being present being a carbon ring member, the said further hetero
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ring member(s) being independently selected from the group, consisting of a
nitrogen ring member, an oxygen ring member and a sulfur ring member, and

in which formula Id
either R, is hydrogen; C4-Cs-alkyl; C4-C4-alkoxy-C,-Cs-alkyl; C4-C,-alkylthio-
C4-Cs-alkyl; C3-Cg-cycloalkyl, C3-Cg-cycloalkyl-C4-Cy-alkyl; heterocyclyl
attached via one of its carbon ring members to the nitrogen atom depicted in
the formulae 1d, le and If; or heterocyclyl-C,-C4-alkyl; and
Ry is hydrogen; C4-Cs-alkyl; C1-Cy-alkoxy-C+-C4-alkyl; C4-Cgs-alkylthio-Cq-Cy-
alkyl; Cs-Cq-cycloalkyl; Cs-Cg-cycloalkyl-C-Cs-alkyl; heterocyclyl; or hetero-
cyclyl-C4-C,-alkyl
or R, and Ry, taken together, complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is in the
case of the formulae |d and le monosubstituted by oxo and in the case of the
formula If disubstituted by oxo, the said ring being optionally further substitu-
ted by 1 or 2 substituents independently selected from the group, consisting of
oxo, C4-Ce-alkyl, C4-Cg-alkoxy and C;-Cs-alkylthio, and which ring has 3to 7
ring members, of which ring members, in the case of the formula Id, the
nitrogen ring member depicted in the formula Id and optionally 1 or 2 further
ring members being hetero ring members and any other ring member being
present being a carbon ring member and, in the case of the formulae le and If,
the nitrogen and the sulfur ring members depicted in the formulae le and If
and optionally 1 further ring member being hetero ring members and any other
ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, con-
sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member;

preferably is a group of the formula N(R,)-C(=0)Ry, (l1a); or C(=0)-N(Ra)R;, (Id);

in which formula la
either R, is hydrogen; or C;-Cg-alkyl; and
R, is C4-Cg-alkyl; C4-Cg-alkoxy; or trifluoromethyl
or R, and Ry, taken together, are straight-chain C4-Cs-alkylene and

in which formula Id
Ra is hydrogen; and
Ry is C4-Cs-alkyl,

preferably is a group of the formula N(R,)-C(=0)R, (la); or C(=0)-N(R.)R; (Id);
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in which formula la

either R, is hydrogen; or C,-Ce-alky!l; and

Ry is C1-Cs-alkyl; C{-Cs-alkoxy; or trifluoromethyl

or R, and Ry, taken together, are straight-chain C,-Cs-alkylene and
in which formula Id

Ra is hydrogen; and

Ry is C4-Cs-alkyl;

preferably is a group of the formula N(R,)-C(=0)R;, (1a);

in which formula la
either R, is hydrogen; or C4-Cs-alkyl; and
Ry is C1-Cs-alkyl; C4-Cs-alkoxy; or trifluoromethyl
or R, and Ry, taken together, are straight-chain C;-Cs-alkylene;

preferably is a group of the formula N(R,)-C(=0O)R; (la);

()

in which formula la

Ra and Ry, taken together, are straight-chain C,-Cs-alkylene;

Rz and R; are

either, independently from each other, hydrogen; C;-Cs-alkyl; C4-C4-alkoxy-C4-C4-alkyl;
C,-Cy4-alkylthio-C,-Cy4-alkyl; or an aryl-C,-C4-alkyl or heteroaryl-C;-C4-alky! group, which
aryl-C4-Cs-alkyl or heteroaryl-C,-C,-alkyl group is optionally ring-substituted by 1 to 3
substituents independently selected from the group, consisting of halogen, nitro, cyano,
Cs-Cs-cycloalkyl, C3-Cgs-cycloalky!-C4-Cy-alkyl, aryl, heteroaryl, C4-Ces-alkyi, hydroxy-
C,-Cs-alkyl, C4-C,-alkoxy-C4-Cs-alkyl, C4-Cs-alkylcarbonyl-C,-C,-alkyl, trifluoromethyl,
hydroxy, C,-Cs-alkoxy, C,-C4-alkoxy-C,-Cs-alkoxy, C1-Cs-alkylcarbonyl-C4-C,-alkoxy,
benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcarbonyloxy, carbamyloxy, N-C-Cg4-alkyl-
carbamyloxy, C4-Cs-alkylthio, C4-C4-alkylsulfinyl, C4-Cs-alkylsulfonyl, aminosulfonyl,
N-C:-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C4-C,-alkylcarbamyl, formyl, C;-C4-
alkylcarbonyl, C-C4-alkoxycarbonyl, amino, N-C;-C4-alkylamino, N,N-di-(C;-C4-alkyl)-
amino with two identical or different C,-C,-alkyl moieties, N-(C4-C4-alkoxy-C-Cg4-alkyl)-
amino, N-(C,-C4-alkylsulfonyl)amino, N-formylamino, N-(C;-C,-alkylcarbonyl)amino,
N-(C;-Cy4-alkoxycarbonyl)amino, N-(aryl-C,-Cs-alkoxycarbonyl)amino and N-(heteroaryl-
C,-C4-alkoxycarbonyl)amino,

or, taken together, complete, together with the carbon atom, to which they are attached,
a Cs-Cg-cycloalkyl ring, in which C3-Cg-cycloalkyl ring 1 or 2 of its 2 to 7 methylene ring
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members optionally are hetero ring members independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
preferably are
either, independently from each other, hydrogen; or C,-Cs-alkyl
or, taken together, complete, together with the carbon atom, to which they are attached,
a C;-Cg-cycloalkyl ring;
preferably are
either, independently from each other, hydrogen, or C-Ce-alky!
or, taken together, complete, together with the carbon atom, to which they are attached,
a C;-Ce-cycloalkyl ring;
preferably are,
independently from each other, hydrogen; or C;-Ce-alkyl;
preferably are,
independently from each other, C4-Cs-alkyl;

(3) Ry is hydrogen; hydroxy; or C;-Ces-alkoxy,
preferably hydrogen; or hydroxy;
preferably hydrogen;

(4) Rsand Re, taken together, complete, together with the 2 carbon atoms, to which they are
attached, and together with the methylene group, to which the said 2 carbon atoms are
attached, a saturated ring, which ring is, in addition to the substitution by the substituents
(R1)(R2)(Rs)C and R, and the N-substituted aminocarbonyl group depicted in the formula
I, optionally further substituted by 1 or 2 substituents independently selected from the
group, consisting of C4-Cg-alkyl, oxo, hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxy-  C4-Cy-alkyl,
C-Cg-alkylthio, C4-C4-alkylthio-C4-C4-alkyl, formyl, C-Cs-alkylcarbonyl,  C4-Cs-
alkoxycarbonyl, carbamyl, N-C,-Cg-alkylcarbamyl, N,N-di-(C,-Cg-alkyl)carbamy! with two
identical or different C4-Cg-alkyl moieties, which two C4-Cg-alkyl moieties, taken together,
can complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C-Cg-alkyl, C1-Ce-alkoxy and C4-Ce-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the
nitrogen ring member, to which the two C4-Cs-alkyl moieties of the N,N-di- (C4-Cs-
alkyl)carbamy! group are attached, optionally 1 or 2 further ring members are hetero ring
members, any other ring member being present being a carbon ring member, the said
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further hetero ring member(s) being independently selected from the group, consisting of
a nitrogen ring member, an oxygen ring member and a sulfur ring member, C;-Cg-
alkylsulfonyl, C,-Cg-alkoxysulfonyl, aminosulfonyl, N-C;-Csg-alkylaminosuifonyl, N,N-di-
(C,-Cs-alkyl)aminosulfonyl with two identical or different C4-Cs-alkyl moieties, which two
C;-Cg-alkyl moieties, taken together, can complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is optionally
substituted by 1 to 3 substituents independently selected from the group, consisting of
oxo, C;-Ce-alkyl, C1-Ce-alkoxy and C-Cg-alkylthio, and which ring has 3 to 7 ring mem-
bers, of which ring members, in addition to the nitrogen ring member, to which the two
C;-Cs-alkyl moieties of the N,N-di-(C,-Cs-alkyl)aminosulfonyl group are attached, optio-
nally 1 or 2 further ring members are hetero ring members, any other ring member being
present being a carbon ring member, the said further hetero ring member(s) being inde-
pendently selected from the group, consisting of a nitrogen ring member, an oxygen ring
member and a sulfur ring member, C;-Cq-alkylsulfinyl, C4-Cg-alkoxysulfinyl, aminosulfi-
nyl, N-C4-Cg-alkylaminosulfinyl, N,N-di-(C;-Cg-alkyl)aminosulfinyl with two identical or
different C;-Cg-alkyl moieties, which two C4-Cg-alkyl moieties, taken together, can com-
plete, together with the nitrogen atom, to which they are attached, a saturated or unsatu-
rated ring, which ring is optionally substituted by 1 to 3 substituents independently selec-
ted from the group, consisting of oxo, C;-Ce-alkyl, C4-Ce-alkoxy and C,-Ce-alkylthio, and
which ring has 3 to 7 ring members, of which ring members, in addition to the nitrogen
ring member, to which the two C4-Cg-alkyl moieties of the N,N-di-(C4-Cg-alkyl)aminosulfi-
nyl group are attached, optionally 1 or 2 further ring members are hetero ring members,
any other ring member being present being a carbon ring member, the said further hete-
ro ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, C,-Cs-alkylsulfonylami-
no, C;-Cg-alkoxysulfonylamino, aminosulfonylamino, N-C;-Cs-alkylaminosulfonylamino,
N,N-di-(C-Cs-alkyl)aminosulfonylamino with two identical or different C4-Cg-alkyl moie-
ties, formylamino, Cy-Cs-alkylcarbonylamino, C;-Ces-alkoxycarbonylamino, carbamylami-
no, N-C,-Cg-alkylcarbamylamino, N,N-di-(C-Cg-alkyl)carbamylamino with two identical or
different C,-Cg-alkyl moieties and a heterocyclyl or heteroaryl group, the said hetero-
cyclyl or heteroaryl group being optionally substituted by 1 or 2 substituents indepen-
dently selected from the group, consisting of oxo, Cs-Ce-alkyl, C1-Cg-alkoxy and C4-Ce-
alkylthio, and which ring has 5 to 7 ring members, of which ring members 1 or 2 ring
members optionally being hetero ring members and any other ring member being a
carbon ring member, the said hetero ring member(s) being independently selected from
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the group, consisting of a nitrogen ring member, an oxygen ring member and a sulfur
ring member,

preferably, taken together, are straight-chain C,-C,-alkylene;

(5) Ryis a Cy-Cg-alkyl, C5-Cg-cycloalkyl or Cs-Cs-cycloalkyl-C4-Cy-alkyl group, which C4-Cs-
alkyl, C3-Cg-cycloalkyl or C3-Cg-cycloalkyl-C1-Cs-alkyl group is optionally substituted by 1
to 3 substituents independently selected from the group, consisting of halogen, cyano,
Cs-Cg-cycloalkyl, heterocyclyl, C4-Cg-alkyl, hydroxy-Cq-Cs-alkyl, C4-Cq-alkoxy-Cq-Cq-alkyl,
oxo, hydroxy, C4-Cs-alkoxy, C4-Cy4-alkoxy-C;-Cs-alkoxy, formyloxy, C4-Cs-alkylcarbonyl-
oxy, C4-Cs-alkylthio, C4-C,-alkylsulfiny!, C,-C,-alkylsulfonyl, carboxy, carbamyl, N-C4-Cy4-
alkylcarbamyi, formyl, C4-C,-alkylcarbonyl, C4-Cs-alkoxycarbony! and an aryl or hetero-
aryl group, which aryl or heteroaryl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, aryl, hetero-
aryl, C-Ce-alkyl, hydroxy-C,-Cs-alkyl, C4-C4-alkoxy-C4-Cs-alkyl, trifluoromethyl, hydroxy,
C1-Ce-alkoxy, C1-Cs-alkoxy-C4-Cs-alkoxy, benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcar-
bonyloxy, C4-Cs-alkylthio, C4-Cs-alkylsulfinyl, C-C4-alkylsulfonyl, aminosulfonyl, N-C4-Cs-
alkylaminosulfonyl, carboxy, carbamyl, N-C;-C4-alkylcarbamyl, formyl, C,-C,-alkylcarbo-
nyl, C4-Cs-alkoxycarbonyl, amino, N-C4-Cs-alkylamino, N,N-di-(C4-C4-alkyl)amino with
two identical or different C,-Cs-alkyl moieties, which two C,-C4-alky! moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C4-Ce-alkyl, C4-Ce-alkoxy and
C;-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C;-Cs-alkyl moieties of the N,N-di-
(C4-C4-alkyl)amino group are attached, optionally 1 or 2 further ring members are hetero
ring members, any other ring member being present being a carbon ring member, the
said further hetero ring member(s) being independently selected from the group, con-
sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
N-(C4-C4-alkoxy-C4-Cg-alkyl)amino, N-(C4-Cs-alkylsulfonyl)amino, N-formylamino,
N-(C,-Cy4-alkylcarbonyl)amino, N-(C4-C;,-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycar-
bonyl)amino and N-(heteroaryl-C;-C4-alkoxycarbonyl)amino; an aryl or heteroaryl group,
which aryl or heteroary! group is optionally substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, aryl, heteroaryl,
C4-Ce-alkyl, hydroxy-C,-C4-alkyl, C4-Cs-alkoxy-Cs-Cs-alkyl, fluoromethyl, difluoromethyl,
trifluoromethyl, hydroxy, C;-Ce-alkoxy, C;-C4-alkoxy-C,-C4-alkoxy, benzyloxy, phenoxy,
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formyloxy, C4-C4-alkylcarbonyloxy, C-Cs-alkylthio, C4-C4-alkylsulfinyl, C;-Cg-alkylsulfo-
nyl, aminosulfonyl, N-C,-C,-alkylaminosulfonyl, N,N-di-(C4-Cs-alkyl)aminosulfonyl with
two identical or different C,-C4-alkyl moieties, which two C,-C,-alkyl moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C-Ce-alkyl, C4-Ce-alkoxy and
C-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C4-Cs-alkyl moieties of the N,N-di-
(C4-Cy4-alkyl)aminosulfonyl group are attached, optionally 1 or 2 further ring members are
hetero ring members, any other ring member being present being a carbon ring member,
the said further hetero ring member(s) being independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl, C,-Cs-alkylcarbonyl, C1-Cs-
alkoxycarbonyl, amino, N-C4-C,-alkylamino, N,N-di-(C,-C,-alkyl)amino with two identical
or different C,-Cs-alkyl moieties, which two C,-C,-alkyl moieties, taken together, can
complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C-Cs-alkyl, C1-Cs-alkoxy and C4-Ce-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the nitro-
gen ring member, to which the two C¢-Cs-alkyl moieties of the N,N-di-(C,-Cs4-alkyl)amino
group are attached, optionally 1 or 2 further ring members are hetero ring members, any
other ring member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, N-(C1-C4-alkoxy-C4-Cq-
alkyl)amino, N-(C,-C4-alkylsulfonyl)amino, N-formylamino, N-(C,-Cs4-alkylcarbonyl)amino,
N-(C¢-C4-alkoxycarbonyl)amino, N-(aryl-C-C4-alkoxycarbonyl)amino and N-(heteroaryl-
C,-C4-alkoxycarbonyl)amino; or an ary! group, which aryl group is optionally substituted
at two of its carbon ring members, which two carbon ring members are adjacent to each
other, by two substituents, which two substituents form, together with the two adjacent
carbon ring members, to which they are attached, a heteroaryl ring, which heteroaryl ring
is optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, nitro, cyano, C;-Csg-cycloalkyl, Cs-Cg-cycloalkyl-C4-Cs-alkyl, aryl,
heteroaryl, C;-Cg-alkyl, hydroxy-C,-Cs-alkyl, C;-Cs-alkoxy-C4-Cs-alkyl, C4-Cs-alkyl-
carbonyl-C4-Cs-alkyl, trifluoromethyl, hydroxy, C4-Ce-alkoxy, C4-Cs-alkoxy-C+-Cs-alkoxy,
C4-Cy4-alkylcarbonyl-C,-C,-alkoxy, benzyloxy, phenoxy, formyloxy, C-C4-alkylcarbony!-
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oxy, carbamyloxy, N-C;-Cy-alkylcarbamyloxy, C4-Cs-alkylthio, C,-Cs-alkylsulfinyl, C;-Cs-
alkylsulfonyl, aminosulfony!, N-C,-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C4-Cs-al-
kylcarbamyl, formyl, C-C,-alkylcarbonyl, C,-Cs-alkoxycarbonyl, amino, N-C,-C4-alkyl-
amino, N,N-di-(C4-Cs-alkyl)amino with two identical or different C,-C,-alkyl moieties,
N-(C4-C4-alkoxy-C,-C,-alkyl)amino, N-(C,-C,-alkylsulfonyl)amino, N-formylamino,
N-(C;-C4-alkylcarbonyl)amino, N-(C,-Cs-alkoxycarbonyl)amino, N-(aryl-C4-Cs-alkoxycar-
bonyl)aminc and N-(heteroaryl-C,-Cy4-alkoxycarbonyl)amingc;

preferably an ary!l group, which aryl group is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of halogen, nitro, cyano, aryl, hetero-
aryl, C4-Ce-alkyl, hydroxy-C,-C,-alkyl, C-C4-alkoxy-C4-Cg-alkyl, fluoromethyl, difluorome-
thyl, trifluoromethyl, hydroxy, C,-Ce-alkoxy, C+-Cs-alkoxy-C4-Cs-alkoxy, benzyloxy,
phenoxy, formyloxy, C,-Cg-alkylcarbonyloxy, C;-C,-alkylthio, C,-C4-alkylsulfinyl, C4-Cy-
alkylsulfonyl, aminosulfonyi, N-C;-Cg4-alkylaminosulfonyl, N,N-di-(C-C4-alkyl)aminosulfo-
nyl with two identical or different C,-C,-alkyl moieties, which two C;-Cs-alkyl moieties, ta-
ken together, can complete, together with the nitrogen atom, to which they are attached,
a saturated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of oxo, C¢-Cg-alkyl, C4-Cs-alkoxy and
C,-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C;-C,-alkyl moieties of the N,N-di-
(C4-Cs-alkyl)aminosulfonyl group are attached, optionally 1 or 2 further ring members are
hetero ring members, any other ring member being present being a carbon ring member,
the said further hetero ring member(s) being independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
carboxy, carbamyl, N-C,-C,-alkylcarbamyl, formyl, C,-C,-alkylcarbonyl, C4-C4-
alkoxycarbonyl, amino, N-C,-C4-alkylamino, N,N-di-(C-C,-alkyl)amino with two identical
or different C;-C4-alkyl moieties, which two C;-Cy4-alkyl moieties, taken together, can
complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Cs-alkyl, C4-Cs-alkoxy and C4-Cs-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the nitro-
gen ring member, to which the two C-Cs-alky! moieties of the N,N-di-(C4-Cy4-alkyl)amino
group are attached, optionally 1 or 2 further ring members are hetero ring members, any
other ring member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, N-(C4-C,-alkoxy-C,-C,-
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alkyl)amino, N-(C,-C,-alkyisulfonyl)amino, N-formylamino, N-(C,-Cy4-alkylcarbonyl)amino,
N-(C4-C4-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycarbonyl)amino and N-(heteroaryl-

C+-C4-alkoxycarbonyl)amino;

preferably an unsubstituted aryl group;

preferably unsubstituted phenyl;

(6)
Rs
Ro

either
is hydrogen; and
is hydroxy

Rs and Ry, taken together, are oxo;

preferably Rg is hydrogen; and Rg is hydroxy;

(7) Ryois a group of the formula CH(R:)C(=0O)N(Ry)R. (Ig); or (CH2)KN(H)R; (Ih),

in which formula Ig

R is a C4-Cg-alkyl, C4-Cy4-alkoxy-C4-Cs-alkyl, C3-Cs-cycloalkyl or C3-Cs-cycloalkyl-
C,-Cs-alkyl group, which C4-Cs-alkyl, C4-C4-alkoxy-C4-C4-alkyl, Cs-Cs-cycloalkyi or
C3-Cs-cycloalkyl-C1-Cs-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, C;-Cg-cycloalkyl, C;-
Ce-alkyl, hydroxy-C;-Cs-alkyl, C4-C4-alkoxy-C¢-Cy-alkyl, 0x0, hydroxy, C,-Ce-alkoxy,
C4-C4-alkoxy-C4-C,-alkoxy, formyloxy, Cs-C,-alkylcarbonyloxy, C-Cs-alkylthio, C4-
Cs-alkylsuifinyl, C4-C4-alkylsulfonyl, formyl, C-C4-alkylcarbonyl and C4-Cy4-
alkoxycarbonyl; and

Rq and R,

either are, independently from each other, hydrogen; a C,-Cg-alkyl, C3-Cg-cycloal-
kyl or Cs-Cs-cycloalkyl-C4-Cy-alkyl group, which C4-Cg-alkyl, C,-Cg-cycloalky! or
C;-Cg-cycloalkyl-C4-Cs-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, Cs-Cs-cycloalkyl, C;-
Ce-alkyl, hydroxy-C-Cy-alkyl, C4-Cs-alkoxy-C4-Cs-alkyl, oxo, hydroxy, C4-Cs-alkoxy,
C4-C4-alkoxy-C;-Cs-alkoxy, formyloxy, C-C4-alkylcarbonyloxy, C4-C4-alkylthio, Cs-
Cs-alkylsulfinyl, C4-Cy4-alkylsulfonyl, formyl, C;-Cs-alkylcarbony! and C-C,-
alkoxycarbonyl; or an aryl, aryl-C;-C4-alkyl, heteroaryl or heteroaryl-C-Cy4-alky!
group, which aryl, aryl-C-Cy-alkyl, heteroaryl or heteroaryl-C,-C4-alkyl group is op-
tionally ring-substituted by 1 to 3 substituents independently selected from the
group, consisting of halogen, nitro, cyano, C5-Ce-cycloalkyl, C;-Cg-cycloalkyl-C4-Cy-
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alkyl, aryl, heteroaryl, C,-Cs-alkyl, hydroxy-C,-C,-alkyl, C;-C4-alkoxy-C4-C4-alkyl,
C4-Cy-alkylcarbonyl-C4-C,4-alkyl, triffuoromethyl, hydroxy, C4-Ce-alkoxy, C1-Ca-
alkoxy-C,-C,-alkoxy, C4-Cy-alkylcarbonyl-C,-C,-alkoxy, benzyloxy, phenoxy, for-
myloxy, C1-C4-alkylcarbonyloxy, carbamyloxy, N-C;-Cs-alkylcarbamyloxy, C4-C,-
alkylthio, C¢-Cg-alkylsulfinyl, C,-C,-alkylsuifonyl, aminosulfonyl, N-C,-C,-alkylami-
nosulfonyl, carboxy, carbamyl, N-C;-C,-alkylcarbamyl, formyl, C4-Cs-alkylcarbonyl,
C,-C,-alkoxycarbonyl, amino, N-C;-C;-alkylamino, N,N-di-(C-C,4-alkyl}amino with
two identical or different C-Cs-alkyl moieties, N-(C,-Cs-alkoxy-C4-C4-alkyl)amino,
N-(C,-Cs-alkylsulfonyl)amino, N-formylamino, N-(C,-C4-alkylcarbonyl)amino,
N-(C,-C;-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(hete-
roaryl-C,-C,-alkoxycarbonyl)amino,
or, taken together, complete, together with the nitrogen atom, to which they are
attached, an azepanyl, morpholinyl, piperazinyl, piperidyl or pyrrolidy! ring, which
azepanyl, morpholinyl, piperazinyl, piperidyl or pyrrolidyl ring is optionally substitu-
ted by 1 to 3 substituents independently selected from the group, consisting of cya-
no, Cs-Cs-cycloalkyl, C;-Cs-alkyl, hydroxy-C,-C,-alkyl, C4-C4-alkoxy-C;-C4-alkyl,
oxo, hydroxy, C,-Cg-alkoxy, C1-Cy4-alkoxy-C4-Cs-alkoxy, formyloxy, C,-C4-alkylcar-
bonyloxy, C4-C4-alkylthio, C4-C,-alkylsulfinyl, C,-C,4-alkylsulfonyl, formyl, C;-C4-al-
kylcarbonyl and C,-Cy-alkoxycarbonyl, and in which azepanyl, morpholinyl, pipera-
zinyl, piperidy! or pyrrolidyl ring 1 or 2 of its methylene ring members can be re-
placed by a hetero ring member independently selected from the group, consisting
of -S(=0)- and -S(=0).~, and

in which formula Ih
kis0;1; or 2; and
R; is hydrogen; a C4-Cs-alkyl or C,-Cs-cycloalkyl-C4-Cg-alky! group, which C4-Cg-al-
kyl or C;-Ce-cycloalkyl-C,-C4-alkyl group is optionally substituted by 1 to 3 substitu-
ents independently selected from the group, consisting of cyano, C;-Cg-cycloalkyl,
Ci-Ce-alkyl, hydroxy-C,-C,-alkyl, C4-Cs-alkoxy-C4-Cy-alkyl, fluoromethyl, difluoro-
methyl, trifluoromethyl, oxo, hydroxy, C-Cs-alkoxy, C4-C4-alkoxy-C,-C,4-alkoxy, for-
myloxy, C4-Cs-alkylcarbonyloxy, C4-Cy-alkylthio, C4-C4-alkylsulfinyl, C4-Cg4-alkylsul-
fonyl, formyl, C-Cy-alkylcarbony! and C4-Cs-alkoxycarbonyl; an aryl, aryl-C4-C4-al-
kyl, heteroaryl, heteroaryl-C,-C4-alkyl, chroman-4-yl, isochroman-4-yl, thiochroman-
4-yl, isothiocchroman-4-yl, 1,1-dioxo-1lambda*6*-thiochroman-4-yl, 2,2-dioxo-
2lambda*6*-isothiochroman-4-yl, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3 4-tetrahydro-
isoquinol-4-yl, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-tetrahydro-1lamb-
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da*6*-benzo[e][1,2]thiazin-4-yl, 2,2-dioxo-1,2,3,4-tetrahydro-2lambda*6*-benzo-
[c][1,2]thiazin-4-y!, 1,1-dioxo-3,4-dihydro-1H-1lambda*6*-benzo[c][1,2]oxathiin-4-yl,
2,2-dioxo-3,4-dihydro-2H-2lambda*6*-benzole][1,2]oxathiin-4-yl, 2,3,4,5-tetrahydro-
benzo[bJoxepin-5-yl or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-yl group, which aryl,
aryl-C,-Cy4-alky!, heteroaryl, heteroaryl-C4-C4-alkyl, chroman-4-yl, isochroman-4-yl,
thiochroman-4-yl, isothiochroman-4-yl, 1,1-dioxo-1lambda*6*-thiochroman-4-yl,
2,2-dioxo-2lambda*6*-isothiochroman-4-yl, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3 4-
tetrahydro-isoquinol-4-yi, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-
tetrahydro-1lambda*6*-benzo[e][1,2]thiazin-4-yl, 2,2-dioxo-1,2,3,4-tetrahydro-
2lambda*6*-benzo[c][1,2]thiazin-4-yl, 1,1-dioxo-3,4-dihydro-1H-1lambda*6*-benzo-
[c][1,2]oxathiin-4-yl, 2,2-dioxo-3,4-dihydro-2H-2lambda*6*-benzo[e][1,2]oxathiin-4-
yl, 2,3,4,5-tetrahydro-benzo[bloxepin-5-yl or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-yl
group is optionally ring-substituted by 1 to 3 substituents independently selected
from the group, consisting of halogen, nitro, cyano, C;-Cg-cycloalkyl, Cs-Cg-cycloal-
kyl-C,-C4-alkyl, aryl, heteroaryl, C,-Cg-alkyl, hydroxy-C:-C,-alkyl, C;-C4-alkoxy-
C,-C4-alkyl, C,-Cs-alkylcarbonyl-C4-C4-alkyl, trifluoromethyl, hydroxy, C,-Cs-alkoxy,
C,-Cs-alkoxy-C,-Cy-alkoxy, C4-Cs-alkylcarbonyl-C4-Cs-alkoxy, benzyloxy, phenoxy,
formyloxy, C4-Cs-alkylcarbonyloxy, carbamyloxy, N-C4-C,-alkylcarbamyloxy, C4-Cs-
alkylthio, C4-C4-alkylsulfinyl, C,-Cs-alky!suifonyl, aminosulfonyl, N-C;-C,-alkylami-
nosulfonyl, carboxy, carbamyl, N-C-Cs-alkylcarbamyl, formyl, C4-C;-alkylcarbonyl,
C;-C4-alkoxycarbonyl, amino, N-C;-Cg4-alkylamino, N,N-di-(C;-C4-alkyl)amino with
two identical or different C-Cy4-alkyl moieties, N-(C,-C4-alkoxy-C4-C4-alkyl)amino,
N-(C4-Cs-alkyisulfonyl)amino, N-formylamino, N-(C,-C4-alkylcarbonyl)amino, N-
(C4-C4-alkoxycarbonyl)amino, N-(aryl-C4-C,-alkoxycarbonyl)amino and N-(hete-
roaryl-C1-Cy4-alkoxycarbonyl)amino, and in which aryl-C,-C,-alkyl or heteroaryl-
C,-Cy4-alkyt group the C,-C4-alky! moiety is optionally substituted by 1 or 2 substi-
tuents independently selected from the group, consisting of fluoromethyl, difluoro-
methyl and trifluoromethyl; or a C4-Cs-cycloalkyl group, in which C,-Cg-cycloalkyl
group

{(a) one of the carbon ring members of the C,-Cs-cycloalkyl moiety, which carbon
ring members are different from the carbon ring member of the C4-Cg-cycloalkyl
moiety, to which the nitrogen atom depicted in the formula Ih is attached, is
optionally replaced by a hetero ring member independently selected from the
group, consisting of -O-, -S-, -S(=0)-, -S(=0),- and -N(Ry)-,
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R, being hydrogen; a C;-Cs-alkyl, C3-Cg-cycloalkyl or Cs-Csg-cycloalky!-C4-Cg-alkyl
group, which C4-Cg-alkyl, C3-Cs-cycloalkyl or C;-Cs-cycloalkyl-C;-Ca-alky!l group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of cyano, C3-Cs-cycloalkyl, C4-Ces-alkyl, hydroxy-C-Cs-alkyl, C4-Cs-
alkoxy-C4-Cg4-alkyl, oxo, hydroxy, C,-Cg-alkoxy, C,-C,-alkoxy-C,-C,-alkoxy, formyl-
oxy, C4-Cs-alkylcarbonyloxy, C+-Cs-alkyithio, C4-Cs-alkylsulfinyl, C41-Cs-alkylsulfonyl,
formyl, C;-C4-alkylcarbonyl and C4-C4-alkoxycarbonyl; or an aryl, aryl-C,-Cy-alkyl,
heteroaryl or heteroaryl-C,-C,-alkyl group, which aryl, aryl-C,-C,-alkyl, heteroaryl or
heteroaryl-C+-Cy-alkyl group is optionally ring-substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, C;-Cs-
cycloalkyl, C3-Cs-cycloalkyl-C4-Cy-alkyl, aryl, heteroaryl, C;-Ce-alkyl, hydroxy-C1-Cas-
alkyl, C4-C4-alkoxy-C4-C,-alkyl, C,-C4-alkylcarbonyl-C4-Cs-alkyl, trifluoromethyl, hy-
droxy, C4-Cs-alkoxy, C+-Cy-alkoxy-C,-Cy4-alkoxy, C;-Cs-alkylcarbonyl-C,-C4-alkoxy,
benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcarbonyloxy, carbamyloxy, N-C,-C;-al-
kylcarbamyloxy, C4-Cs-alkylthio, C4-Cs-alkylsulfinyl, C;-Cs-alkylsulfonyl, aminosulfo-
nyl, N-C;-C4-alkylaminosulfonyl, carboxy, carbamyi, N-C,-Cy4-alkylcarbamyl, formyl,
C1-C4-alkylcarbonyl, C,-C,-alkoxycarbonyl, amino, N-C;-C,-alkylamino, N,N-di-
(C4-Cs-alkyl)amino with two identical or different C,-C,-alkyl moieties, N-(C4-Cy4-
alkoxy-C,-Cy-alkyl)amino, N-(C,-C,-alkylsuifonyl)amino, N-formylamino, N-(C4-Cs-
alkylcarbonyl)amino, N-(C;-Cs-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycarbo-
nyl)amino and N-(heteroaryl-C-C4-alkoxycarbonyl)amino,

(b) the C4-Cs-cycloalkyl moiety, which C4-Cg-cycloalky! moiety is optionally modified
as defined under (a) hereinbefore to contain one hetero ring member, is optionally
substituted by 1 to 4 substituents independently selected from the group, con-
sisting of halogen, cyano, oxo, hydroxy, C-Cg-alkoxy, C4-C4-alkoxy-C,-Cs-alkoxy,
formyloxy, C,-Cg-alkylcarbonyloxy, C4-C,-alkoxycarbonyloxy, C,-C4-alkylthio, C,-C.-
alkylsulfinyl, C4-C4-alkylsulfonyl, formyl, C4-Cs-alkylcarbonyl, C,-Cs-alkoxycarbonyi,
a Cy-Cg-alkyl, C3-Cg-cycloalkyl or C3-Cs-cycloalkyl-C4-C4-alkyl group, which C4-Cg-
alkyl, C3-Cs-cycloalkyl or C3-Cg-cycloalkyl-C4-Cs-alkyl group is optionally substituted
by 1 to 3 substituents independently selected from the group, consisting of halo-
gen, cyano, C3-Cg-cycloalkyl, C4-Ce-alkyl, hydroxy-C4-Cs-alkyl, C4-Cs-alkoxy-C4-Cs-
alkyl, oxo, hydroxy, C{-Ce-alkoxy, C-Cs-alkoxy-C;-C4-alkoxy, formyloxy, C4-Cs-al-
kylcarbonyloxy, Cq-Cg-alkylthio, C1-C,-alkylsulfinyl, C4-C,-alkylsulfonyl, formyl,
C,-Cs-alkylcarbonyl and C4-Cy-alkoxycarbonyl, and an aryl, aryl-C4-Cy-alkyl, hetero-
aryl, heteroaryl-C,-Cy4-alkyl, heterocyclyl or heterocyclyl-C-Cy-alky! group, which
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aryl, aryl-C-Cg-alkyl, heteroaryl, heteroaryl-C+-Cs-alky!, heterocyclyl or heterocyc-
lyl-C4-Cq-alkyl group is optionally ring-substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, Cs-Cg-cycloal-
kyl, Cs-Cs-cycloalkyl-C4-Cs-alkyl, aryl, heteroaryl, C4-Ce-alkyl, hydroxy-C,-Cq-alkyl,
C,-C4-alkoxy-C-C4-alkyl, C;-C4-alkylcarbonyl-C;-Cy-alkyl, trifluoromethyl, hydroxy,
C;-Cg-alkoxy, C4-C4-alkoxy-C4-Cs-alkoxy, Cs-Cs-alkylcarbonyi-C,-Cs-alkoxy, benzyl-
oxy, phenoxy, formyloxy, C,-C,-alkylcarbonyloxy, carbamyloxy, N-C4-C4-alkylcarba-
myloxy, C-C4-alkylthio, C;-Cy-alkylsulfinyl, C1-C4-alkylsulfonyl, aminosulfonyl,
N-C4-C-alkylaminosulfonyl, carboxy, carbamyl, N-C4-Cs-alkylcarbamyl, formyl,
C,-C,-alkylcarbonyl, C4-C,-alkoxycarbonyl, amino, N-C;-C4-alkylamino, N,N-di-
(C4-Cs-alkyl)amino with two identical or different C;-C4-alkyl moieties, N-(C4-Ca-
alkoxy-C;-C4-alkyl)amino, N-(C4-C4-alkylsulfonyl)amino, N-formylamino, N-(C,-C,-
alkylcarbonyl)amino, N-(C4-C4-alkoxycarbonyl)amino, N-(aryl-C;-C4-alkoxycarbo-
nyl)amino and N-(heteroaryl-C,-C,-alkoxycarbonyl)amino, and

(c) the C4-Cg-cycloalkyl moiety, which C4-Cs-cycloalkyl moiety is optionally modified
as defined under (a) hereinbefore to contain one hetero ring member, is optionally
substituted at two of its carbon ring members, which two carbon ring members are
adjacent to each other, by two substituents, which two substituents form, together
with the two adjacent carbon ring members, to which they are attached, a C3-Cg-
cycloalkyl ring, in which Cs-Cg-cycloalkyl ring

(i) one of the carbon ring members of the C3-Cg-cycloalky! ring thus formed, which
carbon ring members are different from the said two adjacent carbon ring members
of the Cs-Cg-cycloalkyl ring thus formed, to which the said two substituents are
optionally attached, is optionally replaced by a hetero ring member independently
selected from the group, consisting of -O-, -S-, -S(=0)-, -S(=0).- and " -N(Ry)-
Rn being hydrogen; a C4-Cg-alkyl, Cs-Cs-cycloalky! or C3-Ce-cycloalkyl-C4-Cs-alkyl
group, which C;-Cs-alkyl, C3-Cs-cycloalkyl or C3-Cg-cycloalkyl-C¢-C4-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of cyano, Cs-Ce-cycloalkyl, C4-Ce-alkyl, hydroxy-C;-Cs-alkyl, C4-Cs-
alkoxy-C4-Cs-alky!, oxo, hydroxy, C4-Ce-alkoxy, C1-C4-alkoxy-C4-C4-alkoxy, formyl-
oxy, C4-Cg4-alkylcarbonyloxy, C4-Cs-alkylthio, C4-C4-alkylsulfinyl, C1-Cy-alkylsulfonyl,
formyl, C4-Cg4-alkylcarbonyl and C,-Cy-alkoxycarbonyl; or an aryl, aryl-C4-Cg-alkyl,
heteroary! or heteroaryl-C,-Cy4-alkyl group, which aryl, aryl-C-Cs-alkyl, heteroaryl or
heteroaryl-C;-C4-alkyl group is optionally ring-substituted by 1 to 3 substituents
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independently selected from the group, consisting of halogen, nitro, cyano, C3-Ce-
cycloalkyl, C3-Cg-cycloalkyl-C¢-Cq4-alkyl, aryl, heteroaryl, C;-Cs-alkyl, hydroxy-C;-Cs-
alkyl, C4-C4-alkoxy-C,-C4-alkyl, C4-C4-alkylcarbonyl-C4-C,-alkyl, trifluoromethyl, hy-
droxy, C4-Cs-alkoxy, C1-C4-alkoxy-C,-Cs-alkoxy, C;-Cs-alkylcarbonyl-C;-Cy-alkoxy,
benzyloxy, phenoxy, formyloxy, C,-C4-alkylcarbonyloxy, carbamyloxy, N-C4-Cs-al-
kylcarbamyloxy, Cq-C4-alkylthio, C-Cs4-alkylsulfinyl, C4-C4-alkylsulfonyl, aminosulfo-
nyl, N-C,-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C,-Cg4-alkylcarbamyl, formyl,
C,-Cs-alkyicarbonyl, C4-Cs-alkoxycarbonyl, amino, N-C4-C4-alkylamino, N,N-di-
(C4-C4-alkyl)amino with two identical or different C4-Cs-alkyl moieties, N-(C4-Cs-
alkoxy-C,-C4-alkyl)amino, N-(C4-C,-alkylsulfonyl)amino, N-formylamino, N-(C,-C,-
alkylcarbonyl)amino, N-(C,-C,-alkoxycarbonyl)amino, N-(aryl-C4-C4-alkoxycarbo-
nyl)amino and N-(heteroaryl-C;-C,-alkoxycarbonyl)amino, and

(ii) the C,-Cg-cycloalkyl ring thus formed, which C3-Cg-cycloalkyl ring is optionally
modified as defined under (i) hereinbefore to contain one hetero ring member, is
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of halogen, cyano, oxo, hydroxy, C,-Cg-alkoxy, C4-Cs-alkoxy-C;-Cs4-
alkoxy, formyloxy, C4-Cs-alkylcarbonyloxy, Ci-Cs-alkoxycarbonyloxy, C4-Cy4-alkyl-
thio, C4-Cy-alkylsulfinyl, C;-Cgs-alkylsulfonyl, formyl, C;-Cs-alkylcarbonyl, C4-Cs-
alkoxycarbonyl, a Cy-Cs-alkyl, C3-Cg-cycloalkyl or Cs-Cg-cycloalkyl-C4-Cy-alkyl
group, which C4-Cg-alkyl, C3-Cg-cycloalky! or C;-Cs-cycloalkyl-C4-Cg-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, cyano, Cs-Cs-cycloalkyl, C{-Ce-alkyl, hydroxy-C4-Cs-alkyl,
C,-Cs-alkoxy-C4-Cy-alkyl, oxo, hydroxy, C,-Ce-alkoxy, C-C,-alkoxy-C,-Cs-alkoxy,
formyloxy, C4-Cy4-alkylcarbonyloxy, Cs-Cg-alkylthio, C4-Cs-alkylsulfinyl, C;-Cs-alkyl-
sulfonyl, formyl, C4-C4-alkylcarbonyl and C4-C4-alkoxycarbonyl, and an aryl, aryl-
C;-Cs-alkyl, heteroaryl, heteroaryl-C;-Cy4-alkyl, heterocyclyl or heterocyclyl-C4-C,-
alkyl group, which aryl, aryl-C,-C,-alkyl, heteroaryl, heteroaryl-C-Cy-alkyl, hetero-
cyclyl or heterocyclyl-C4-Cs-alkyl group is optionally ring-substituted by 1 to 3 sub-
stituents independently selected from the group, consisting of halogen, nitro, cya-
no, C3-Cs-cycloalkyl, C3-Cs-cycloalkyl-C4-Cy-alkyl, aryl, heteroaryl, C4-Cs-alkyl, hy-
droxy-C4-Cg4-alkyl, C4-Cs-alkoxy-C4-Cas-alkyl, C4-Cy-alkylcarbonyl-C,-Cs-alkyl, trifluo-
romethyl, hydroxy, C,-Cg-alkoxy, C4-C,-alkoxy-C¢-C4-alkoxy, C1-C4-a|kylcarbonyl-
C,-C4-alkoxy, benzyloxy, phenoxy, formyloxy, C¢-Cs-alkylcarbonyloxy, carbamyl-
oxy, N-C4-Cs-alkylcarbamyloxy, C4-Cs-alkylthio, C4-Cs-alkylsulfinyl, C,-Cs-alkylsul-
fonyl, aminosulfonyl, N-C,-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C4-C,-alkyl-
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carbamyl, formyl, C-Cs-alkylcarbonyl, C;-C4-alkoxycarbonyl, amino, N-C-C,-alkyl-
amino, N,N-di-(C,-C4-alkyl)amino with two identical or different C4-Cs-alkyl moie-
ties, N-(C,-C4-alkoxy-C4-C4-alkyl)amino, N-(C;-Cs-alkylsulfonyl)amino, N-formyl-
amino, N-(C+-Cs-alkylcarbonyl)amino, N-(C,-Cs-alkoxycarbonyl)amino, N-(aryl- C4-
Cs-alkoxycarbonyl)amino and N-(heteroaryl-C;-C4-alkoxycarbonyl)amino;
preferably Ry is a group of the formula CH(R)C(=0)N(Rg)Re (Ig); or (CH2)N(H)Rs (1h),

in which formula Ig
R is C¢-Cg-alkyl; and
R4 and R. are, independently from each other, hydrogen; or C4-Cg-alkyl; and

in which formula Ih
kis 0; and
Ry is an aryl-C4-C-alkyl group, which aryl-C,-C,-alkyl group is optionally ring-sub-
stituted by 1 to 3 substituents independently selected from the group, consisting of
halogen, nitro, cyano, C;-Cs-cycloalkyl, Cs-Cs-cycloalkyl-C4-C,-alkyl, aryl, hetero-
aryl, C;-Ce-alkyl, hydroxy-C-Cgs-alkyl, C1-C4-alkoxy-C,-Cy-alkyl, C1-C4-alkylcarbo-
nyl-C+-Cg-alkyl, trifluoromethyl, hydroxy, C-Ce-alkoxy, C4-Cs-alkoxy-C4-Cs-alkoxy,
C,-Cs-alkylcarbonyl-C4-C4-alkoxy, benzyloxy, phenoxy, formyloxy, C4-Cg-alkylcar-
bonyloxy, carbamyloxy, N-C;-C,-alkylcarbamyloxy, Cs-Cs-alkylthio, C;-Cs-alkylsul-
finyl, C4-C4-alkylsulfonyl, aminosulfonyl, N-C;-C,4-alkylaminosulfonyl, carboxy, car-
bamyl, N-C;-Cs-alkylcarbamyl, formyi, C-Cs-alkylcarbonyl, C1-Cq-alkoxycarbonyl,
amino, N-C,-C,-alkylamino, N,N-di~(C-C4-alkyl)amino with two identical or different
C,-C,-alkyl moieties, N-(C4-C,-alkoxy-Cy-Cy-alkyl)amino, N-(C4-C4-alkylsulfonyl)-
amino, N-formylamino, N-(C,-C,-alkylcarbonyl)amino, N-(C4-C,-alkoxycarbonyl)-
amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(heteroaryl-C4-C4-alkoxycarbo-
nyl)amino, and in which aryl-C4-C-alkyl group the C;-C,-alkyl moiety is optionally
substituted by 1 or 2 substituents independently selected from the group, con-
sisting of fluoromethyl, difluoromethyl and trifluoromethyl;

preferably Ryo is a group of the formula CH(R:)C(=O)N(Rg)Re (1g); or (CH2)N(H)R (1h),

in which formula Ig
R.is C1-Ce-alkyl; and
R4 and R, are, independently from each other, hydrogen; or C4-Ce-alkyl; and

in which formula Ih
kis 0; and
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R; is an aryl-C4-C4-alkyi group, which aryl-C,-C,-alkyl group is optionally ring-sub-
stituted by 1 or 2 substituents independently selected from the group, consisting of
C-Cs-alkyl;
preferably Ry, is a group of the formula CH(R:)C(=O)N(R4)Re (1g); or (CH2)kN(H)R (1h),
in which formula Ig
R is C4-Cg-alkyl; and
Rq and R, are, independently from each other, hydrogen; or C,-Cg-alky!; and
in which formula Ih
kis 0; and
R; is an aryl-C4-C4-alkyl group ring-substituted by 1 or 2 substituents independently
selected from the group, consisting of C4-Cs-alkyl;
preferably Ry, is a group of the formula (CH,)N(H)R; (Ih),
in which formula 1h
kis 0; and
R¢ is an aryl-C4-Cq-alky! group ring-substituted by 1 or 2 substituents independently
selected from the group, consisting of C;-Ce-alkyl.

The preferred embodiments (1) to (7) are preferred independently, collectively or in any
combination or sub-combination.

In especially preferred embodiments, the invention relates to one or more than one of the
compounds of the formula | mentioned in the Examples hereinafter, in free form or in salt

form.

In a further aspect, the invention relates to a process for the preparation of a compound of

the formula 1, in free form or in salt form, comprising the steps of

a) reaction of a compound of the formula

R2 L1 (")’

in which R;, Ry, Rs, R4, Rs and Rg are as defined for the formula | and L, is a leaving group,
in free form or in salt form, with a compound of the formula



WO 2009/013293 PCT/EP2008/059606

-32-

’ (m),
I 10

H R,

in which R;, Rg, Rg and Ry, are as defined for the formula |, in free form or in salt form, or

b) for the preparation of a compound of the formula |, in free form or in salt form, in which R;
is a group of the formula N(R,)-C(=0)R;, {1a); N(R,)-S(=0)R; (Ib); or N(Ra)-S(=0)2R; (Ic), in
which formulae la, Ib and Ic R, is hydrogen; C;-Cs-alkyl; C-Cs-alkoxy-C4-Cq-alkyl; C4-Cy-al-
kylthio-C1-C4-alkyl; C3-Ce-cycloalkyl; C3-Cs-cycloalkyl-C4-Cq-alkyl; heterocyclyl; or heterocyc-
lyl-C1-C4-alkyl; and Ry is hydrogen; C4-Cg-alkyl; trifluoromethyl; C4-Ce-alkoxy; C4-C4-alkoxy-
C,-C4-alkyl; C-Cg-alkylthio; C4-C4-alkylthio-C,-Cs-alkyl; Cs-Ce-cycloalkyl; Cs-Cg-cycloalkyl-
C1-Cs-alkyl; heterocyclyl; heterocyclyl-Cs-C-alkyl; amino; C-Cg-alkylamino; or di-(C-Ce-al-
kyl)amino with two identical or different C4-Cg-alkyl moieties, which two C4-Cg-alkyl moieties,
taken together, can complete, together with the nitrogen atom, to which they are attached, a
saturated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents inde-
pendently selected from the group, consisting of oxo, C-Cs-alkyl, C4-Ce-alkoxy and Cs-Ce-al-
kylthio, and which ring has 3 to 7 ring members, of which ring members, in addition to the ni-
trogen ring member, to which the two C;-Cg-alkyl moieties of the di-(C,-Ce-alkyl)amino group
are attached, optionally 1 or 2 further ring members are hetero ring members, any other ring
member being present being a carbon ring member, the said further hetero ring member(s)
being independently selected from the group, consisting of a nitrogen ring member, an oxy-
gen ring member and a sulfur ring member, reaction of a compound of the formula
H\N/Ra o R7
R, R, (Iv),
R2 R3 T R10
R, R, H R,
in which R, Rs, R4, Rs, Re, R7, Rs, Rg and Ryp are as defined for the formula | and R, is hy-
drogen; C-Cs-alkyl; C4-Cq4-alkoxy-Cy-Cs-alkyl; Cy-Cy-alkylthio-C4-Cy-alkyl; C5-Ce-cycloalkyl;
Ca-Cg-cycloalky!-C4-C4-alkyl; heterocyclyl; or heterocyclyl-C-Cq-alkyl, in free form or in salt
form, with a compound of the formula R,-C(=0)-L; (V); Rp-S(=0)-Ls (VI); or Ry-S(=0)2-L4
(VII), in which formulae V, VI and VII Ry is hydrogen; C4-Cs-alkyl; trifluoromethyl; C4-Cg-alko-
xy; C;-Cq-alkoxy-C4-C4-alkyl; C4-Ce-alkylthio; C-Cy4-alkylthio-C4-Cy-alkyl; C;-Cg-cycloalkyl,
Cs-Ca-cycloalkyl-C-C4-alkyl; heterocyclyl; heterocyclyl-C4-Cy-alkyl; amino; C4-Ce-alkylamino;
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or di-{(C;-Cs-alkyl)amino with two identical or different C;-Cs-alkyl moieties, which two C4-Cs-
alkyl moieties, taken together, can complete, together with the nitrogen atom, to which they
are attached, a saturated or unsaturated ring, which ring is optionally substituted by 1 to 3
substituents independently selected from the group, consisting of oxo, C4-Cs-alkyl, C4-Ce-
alkoxy and C4-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C;-Cs-alkyl moieties of the di-
(C,-Cg-alkyl)amino group are attached, optionally 1 or 2 further ring members are hetero ring
members, any other ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, L, is a leaving group, Ly is a
leaving group and Ly is a leaving group, in free form or in salt form,

in each case optionally followed by reduction, oxidation or other functionalisation of the resul-

ting compound and/or by cleavage of any protecting group(s) optionally present,

and of recovering the so obtainable compound of the formula | in free form or in salt form.

A leaving group Ly, Ly, Ly or L4 is, e. g., halogen, such as F, Cl or Br, hydroxy or C-Cs-
alkoxy, such as methoxy, preferably Cl or hydroxy.

The reactions can be effected according to conventional methods, for example as described
in the Examples.

The working-up of the reaction mixtures and the purification of the compounds thus ob-

tainable may be carried out in accordance with known procedures.

Salts may be prepared from free compounds in known manner, and vice-versa.

Compounds of the formula | can also be prepared by further conventional processes, which

processes are further aspects of the invention, e. g. as described in the Examples.

The starting materials of the formulae 11, 111, IV, V, VI and Vil are known or may be prepared
according to conventional procedures starting from known compounds, for example as de-
scribed in the Examples.
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Compounds of the formula I, in free form or in pharmaceutically acceptable salt form, herein-
after often referred to as “agents of the invention”, exhibit valuable pharmacological proper-

ties, when tested in vitro or in vivo, and are, therefore, useful in medicaments.

E. g., agents of the invention are inhibitors of aspartic proteases and can be used for the
treatment of a condition, disease or disorder involving processing by such enzymes. Particu-
larly, agents of the invention inhibit beta-secretase and, thus, the generation of beta-amyloid
and the subsequent aggregation into oligomers and fibrils.

The inhibiting properties of an agent of the invention towards proteases can be evaluated, e.
g., in a test as described hereinafter.

Test 1: Inhibition of human BACE

Recombinant BACE (extracellular domain, expressed in baculovirus and purified using stan-
dard methods) at 0.1 to 10 nM concentrations is incubated with the test compound at various
concentrations for 1 hour at room temperature in 10 to 100 mM acetate buffer, pH 4.5, con-
taining 0.1 % CHAPS. Synthetic fluorescence-quenched peptide substrate, derived from the
sequence of APP and containing a suitable fluorophore-quencher pair, is added to a final
concentration of 1 to 5 uM, and the increase in fluorescence is recorded at a suitable excita-
tion / emission wavelength in a microplate spectro-fluorimeter for 5 to 30 minutes in 1-minute
intervals. ICs, values are calculated from percentage of inhibition of BACE-activity as a func-
tion of the test compound concentration.

Test 2: Inhibition of human BACE-2

Recombinant BACE-2 (extracellular domain, expressed in baculovirus and purified using
standard methods) at 0.1 to 10 nM concentrations is incubated with the test compound at va-
rious concentrations for 1 hour at room temperature in 10 to 100 mM acetate buffer, pH 4.5,
containing 0.1 % CHAPS. Synthetic peptide substrate, derived from the sequence of APP
and containing a suitable fluorophore-quencher pair, is added to a final concentration of 1 to
5 uM, and the increase in fluorescence is recorded at a suitable excitation / emission wave-
length in a microplate spectro-fluorimeter for 5 to 30 minutes in 1-minute intervals. 1C5 va-
lues are calculated from percentage of inhibition of BACE-2-activity as a function of the test
compound concentration.

Test 3: Inhibition of human cathepsin D
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Recombinant cathepsin D (expressed as procathepsin D in baculovirus, purified using stan-
dard methods and activated by incubation in sodium formate buffer pH 3.7) is incubated with
the test compound at various concentrations for 1 hour at room temperature in sodium for-
mate or sodium acetate buffer at a suitable pH within the range of pH 3.0 to 5.0. Synthetic
peptide substrate Mca-Gly-Lys-Pro-lle-Leu-Phe-Phe-Arg-Leu-Lys(DNP)-D-Arg-NH, is added
to a final concentration of 1 to 5 uM, and the increase in fluorescence is recorded at excita-
tion of 325 nm and emission at 400 nm in a microplate spectro-fluorimeter for & to 30 minutes
in 1-minute intervals. 1Csq values are calculated from the percentage of inhibition of cathepsin
D-activity as a function of the test compound concentration.

Test 4: Inhibition of cellular release of amyloid peptide 1-40

Chinese hamster ovary cells are transfected with the gene for amyloid precursor protein. The
cells are plated at a density of 8000 cells/well into 96-well microtiter plates and cultivated for
24 hours in DMEM cell culture medium containing 10 % FCS. The test compound is added to
the cells at various concentrations, and the cells are cultivated for 24 hours in the presence
of the test compound. The supernatants are collected, and the concentration of amyloid
peptide 1-40 is determined using sandwich ELISA. The potency of the compound is cal-
culated from the percentage of inhibition of amyloid peptide release as a function of the test
compound concentration.

In at least one of the above-described tests, agents of the invention show activity at concen-
trations below 50 pM.

Specifically, the agent of the invention described in Example 6 shows an I1Cso value of 4.22
MM in Test 1.

Due to their inhibiting properties towards proteases, agents of the invention are useful, e. g.,
in the treatment or prevention of a neurological or vascular condition, disease or disorder, in
which beta-amyloid generation or aggregation plays a role, such as a neurodegenerative
condition, disease or disorder, e. g. Alzheimer’s disease, Down'’s syndrome, memory impair-
ment, cognitive impairment, dementia, amyloid neuropathies, brain inflammation, nerve trau-
ma, brain trauma, vascular amyloidosis or cerebral haemorrhage with amyloidosis, or, based
on the inhibition of BACE-2 (beta-site APP-cleaving enzyme 2) or cathepsin D, which are
close homologues of the pepsin-type aspartyl proteases and beta-secretase, and the corre-
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lation of the BACE-2 or cathepsin D expression with a more tumorigenic or metastatic poten-

tial of tumor cells, in the suppression of the metastasis process associated with tumor cells.

For the above-mentioned indications, the appropriate dosage will vary depending on, €. g.,
the compound employed as active pharmaceutical ingredient, the host, the mode of admini-
stration, the nature and severity of the condition, disease or disorder or the effect desired.
However, in general, satisfactory results in animals are indicated to be obtained at a daily
dosage of from about 0.1 to about 100, preferably from about 1 to about 50, mg/kg of animal
body weight. In larger mammals, for example humans, an indicated daily dosage is in the
range of from about 0.5 to about 2000, preferably from about 2 to about 200, mg of an agent
of the invention conveniently administered, for example, in divided doses up to four times a

day or in sustained release form.

An agent of the invention may be administered by any conventional route, in particular en-
terally, preferably orally, e. g. in the form of a tablet or capsule, or parenterally, e. g. in the

form of an injectable solution or suspension.

In accordance with the foregoing, in a further aspect, the invention relates to an agent of the
invention for use as a medicament, e. g. for the treatment or prevention of a neurologica! or
vascular condition, disease or disorder, in which beta-amyloid generation or aggregation
plays a role, or for the suppression of the metastasis process associated with tumor cells.

In a further aspect, the invention relates to the use of an agent of the invention as active
pharmaceutical ingredient in a medicament, e. g. for the treatment or prevention of a neuro-
logical or vascular condition, disease or disorder, in which beta-amyloid generation or aggre-
gation plays a role, or for the suppression of the metastasis process associated with tumor

cells.

In a further aspect, the invention relates to a pharmaceutical composition comprising an
agent of the invention as active pharmaceutical ingredient in association with at least one
pharmaceutically acceptable carrier or diluent. Such a composition may be manufactured in
conventional manner, e. g. by mixing its components. Unit dosage forms contain, e. g., from
about 0.1 to about 1000, preferably from about 1 to about 500, mg of an agent of the inven-

tion.
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An agent of the invention can be administered as sole active pharmaceutical ingredient or as
a combination with at least one other active pharmaceutical ingredient effective, e. g., in the
treatment or prevention of a neurological or vascular condition, disease or disorder, in which
beta-amyloid generation or aggregation plays a role, or in the suppression of the metastasis
process associated with tumor cells. Such a pharmaceutical combination may be in the form
of a unit dosage form, which unit dosage form comprises a predetermined quantity of each of
the at least two active components in association with at least one pharmaceutically ac-
ceptable carrier or diluent. Alternatively, the pharmaceutical combination may be in the form
of a package comprising the at least two active components separately, e. g. a pack or dis-
penser-device adapted for the concomitant or separate administration of the at least two ac-
tive components, in which these active components are separately arranged. In a further

aspect, the invention relates to such pharmaceutical combinations.

In a further aspect, the invention relates to the use of an agent of the invention for the manu-
facture of 2 medicament for the treatment or prevention of a neurological or vascular condi-
tion, disease or disorder, in which beta-amyloid generation or aggregation plays a role, or for

the suppression of the metastasis process associated with tumor cells.

In a further aspect, the invention relates to a method for the treatment or prevention of a
neurological or vascular condition, disease or disorder, in which beta-amyloid generation or
aggregation plays a role, or for the suppression of the metastasis process associated with
tumor cells, in a subject in need of such treatment, prevention or suppression, which method
comprises administering to such subject an effective amount of an agent of the invention.

The following Examples illustrate the invention, but do not limit it.

Examples

Abbreviations

BOC tert-butoxycarbonyl

DCC dicyclohexylcarbodiimide
DCM dichloromethane

DIAD diisopropy! azodicarboxylate

DIBALH diisobutylaluminum hydride
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DIEA
DMAP
DMF
DMSO
DPPA
EDCI
ESI
EtOAc
Grubbs' first
generation
catalyst
Grubbs’
second
generation
catalyst
h
HRMS
IR
KHMDS
LDA
min

MS
NMR
PyBOP
rt

TBAF
TBD
TEMPO
THF
TLC
TMSCI
TMSI
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diisopropyi-ethyl-amine

4-(N,N-dimethylamino)-pyridine

dimethylformamide

dimethylsulfoxide

diphenylphosphoryl azide
1-ethyl-3-[3-(dimethylamino)propyl]-carbodiimide hydrochloride
electrospray ionization

ethyl acetate

bis(tricyclohexylphosphine)benzylideneruthenium dichloride

benzylidene(1,3-dimesitylimidazolidin-2-ylidene)(tricyclohexylphosphine)
ruthenium dichloride

hour(s)

high resolution mass spectrometry

infrared |

potassium hexamethyldisilazide

lithium diisopropylamide

minute(s)

mass spectrometry

nuclear magnetic resonance spectrometry
(benzotriazole-1-yloxy)-tripyrrolidinophosponium-hexafluorophosphate
room temperature

tetrabutylammonium fluoride

1,5, 7-triazabicyclo[4.4.0]dec-5-ene
2,2,6,6-tetramethyl-1-piperidinooxy, free radical

tetrahydrofuran

thin-layer chromatography

trimethylsilylchloride

trimethylsilyliodide

Building block A1: (1R,3S)-3-(1-Acetylamino-1-methyl-ethyl)-cyclohexanecarboxylic

acid methyl ester
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a) 2-[(S)-3-(1-Methyl-1-nitro-ethyl)-cyclohexylidene]-[1,3]dithiane

To a solution of [1,3]dithian-2-yl-phosphonic acid diethyl ester (0.768 g, 3.0 mmol) in THF (10
ml) is added at -78°C over a period of 15 min n-butyllithium (1.4 ml, 2.24 mmol, 1.6 M in
hexanes). The mixture is stirred for 1 h, and a solution of (S)-3-(1-methyl-1-nitro-ethyl)-cyclo-
hexanone (0.361 g, 1.95 mmol) in THF (5 ml) is added. The mixture is stirred for further 15
min at -78°C, allowed to warm to rt, treated with saturated aqueous ammonium chloride so-
lution (3 ml) and extracted with EtOAc (2 x 20 ml). The organic layer is washed with brine,
dried over sodium sulfate and evaporated. The residue is purified by chromatography (5%
EtOAc in hexanes) to yield a colorless oil.

IR (CHCl3): 1348, 1536 cm™.

b) (1R,3S)-3-(1-Methyl-1-nitro-ethyl)-cyclohexanecarboxylic acid methyl ester

A solution of building block A1a) (0.125 g, 0.438 mmol), mercuric chloride (0.476 g, 1.753
mmol) and perchloric acid (0.18 ml of a 70% aqueous solution, 1.31 mmol) in methanol (5
ml) is heated to reflux for 2 h. After cooling and filtration, the reaction mixture is neutralized
with saturated aqueous bicarbonate solution and extracted with DCM. The combined organic
layers are washed with brine, dried over sodium sulfate and concentrated to yield a diastere-
omeric mixture of the ester as a thick gum. This product is, together with sodium methoxide
in methanol (0.5 M, 5 ml), heated to reflux for 48 h. The reaction mixture is cooled to rt, neu-
tralized with Amberlite IR-120 (H") resin and filtered. The filtrate is concentrated, and the
residue is purified by column chromatography (EtOAc:hexanes 1:4) to yield a colorless oil.
IR (CHCl,): 1534, 1730 cm™.

¢) (1R,3S)-3-(1-Acetylamino-1-methyl-ethyl)-cyclohexanecarboxylic acid methyl ester
Building block A1b) (40 mg, 0.174 mmol) is dissolved in CH;OH (2 ml) in a thick-walled tube.
Raney-Ni (50% in water, 0.3 ml) is added, followed by a catalytic amount of H,PtCle. The
mixture is stirred under H, (60 psi) for 14 h. The catalyst is filtered off, and the filtrate is eva-
porated to yield the crude amine, which is dissolved in DCM. Acetic anhydride (35 ul, 0.32
mmol), triethylamine (64 ul, 0.460 mmol) and DMAP (catalytic amount) are added. The re-
action mixture is stirred at rt for 3 h and treated with aqueous ammonium chloride solution
and EtOAc (10ml). The organic layer is washed with hydrochloric acid (1 N) and sodium
bicarbonate solution, dried and evaporated. The residue is purified by chromatography
(EtOAc:hexanes 1:1) to yield a colorless solid.
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'H-NMR (400 MHz, CDCly): § 5.4 (s, 1H), 3.64 (s, 3H), 2.34-2.29 (m, 1H), 2.17-2.11 (m, 1H),
1.94-1.85 (m, 5H), 1.83 (m, 1H), 1.72-1.69 (m, 1H), 1.31-1.16 (m, 9H), 1.10 (m, 1H).

Building block A2: (1R,3S)-3-(1-Methyl-1-propionylamino-ethyl)-cyclohexanecarboxylic
acid methyl ester

To a solution of building block A1b) (46 mg, 0.2 mmol) in CH;0H (4 ml) are added Raney-Ni
(80 mg) and a catalytic amount of H,PtCls. The mixture is stirred at rt under a hydrogen
atmosphere for 14 h and filtered through Celite. The filter cake is washed with CH30H (3 x 8
ml). The combined filtrates are evaporated to yield a colorless oil, which is dissolved in DCM
(2 ml). To this solution are added pyridine (48.5 pl, 0.6 mmol), (CH;CH,CO),0 (78 mg, 0.6
mmol) and a catalytic amount of DMAP. The mixture is stirred at rt for 4 h and then quenched
by adding 1 N aqueous hydrochloric acid. The organic layer is diluted with EtOAc, washed
with brine and saturated sodium bicarbonate solution, dried and evaporated. The purification
of the residue by column chromatography yields a colorless oil.

'H-NMR (400 MHz, CDCl3): 6 5.13 (br s, 1H), 3.66 (s, 3H), 2.34 (m, 1H), 2.17 (q, J = 7.6 Hz,
2H), 1.93 (m, 2H), 1.85 (m, 2H), 1.71 (m, 2H), 1.34-1.29 (m, 2H), 1.28 (s, 3H), 1.26 (s, 3H),
1.12 (t, J = 7.6 Hz, 3H), 0.98-0.88 (m, 1H).

Building block A3: (1R,3S)-3-[1-Methyl-1-(2-0x0-2,5-dihydro-pyrrol-1-yl)-ethyl]-cyclo-
hexanecarboxylic acid methyl ester

a) (1R,38)-3-(1-Allylamino-1-methyl-ethyl)-cyclohexanecarboxylic acid methyl ester

To a solution of building block A1b) (30 mg, 0.13 mmol) in CH;OH (2 ml) are added Raney-Ni
(45 mg) and a catalytic amount of H,PtCls. The mixture is stirred at rt under a hydrogen
atmosphere for 12 h and filtered through Celite. The filter cake is washed with CH;OH (3 x 5
ml). The combined filtrates are evaporated to yield a colorless oil, which is dissolved in
acetonitrile (5 ml). Sodium bicarbonate (32.9 mg, 0.39 mmol) and allyl bromide (11 ul, 0.13
mmol) are added to the solution. The mixture is stirred for 5 h and, after the addition of water
(5 ml), extracted with DCM (3 x 10 ml). The combined organic layers are dried over sodium
sulfate and evaporated. The purification of the residue by column chromatography yields a
colorless oil.

*H-NMR (400 MHz, CDCl): § 5.98-5.91 (m, 1H), 5.21 (dd, J = 1.6, 1.5 Hz, 1H), 5.07 (dd, J =
1.6, 1.5 Hz, 1H), 3.69 (s, 3H), 3.16 (d, J = 6.0 Hz, 2H), 2.31 (m, 1H), 1.99-1.89 (m, 3H), 1.78-
1.75 (m, 1H), 1.42-1.14 (m, 5H), 1.05 (s, 6H), 1.03-0.99 (m. 1H).
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b) (1R,3S)-3-[1-(Acryloyl-allyl-amino)-1-methyl-ethyl]-cyclohexanecarboxylic acid
methyl ester

To a solution of building block A3a) (10 mg, 0.042 mmol) in DCM (1.5 ml) are added under
argon at 0°C pyridine (34.0 ul, 0.42 mmol) and CH,CHCOCI (17.1 pl, 0.21 mmol). The
mixture is stirred for 30 min, guenched with aqueous 1 N hydrochloric acid (0.5 mi) and
extracted with DCM. The organic layer is washed with water, dried over sodium sulfate and
evaporated. The purification of the residue by column chromatography yields a colorless oil.
'H-NMR (400 MHz, CDCl,): 8 6.47 (dd, J = 10.2, 10.1 Hz, 1H), 6.25 (dd, J = 1.5, 1.6 Hz, 1H),
5.87 (m, 1H), 5.57 (dd, J = 1.5, 1.6 Hz, 1H), 5.27 (m, 2H), 3.93 (m, 2H), 3.65 (s, 3H), 2.77 (m,
1H), 2.34 (m, 1H), 1.94 (m, 1H), 1.89-1.77 (m, 2H), 1.71-1.55 (m, 2H), 1.42 (s, 6H), 1.37-1.12
(m, 3H).

¢) (1R,3S)-3-[1-Methyl-1-(2-ox0-2,5-dihydro-pyrrol-1-yl)-ethyl]-cyclohexanecarboxylic
acid methyl ester

To a solution of building block A3b) (10 mg, 0.034mmol) in DCM (10 ml) is added under
argon at reflux temperature Grubbs’ first generation catalyst (1.4 mg, 0.0017 mmol). The
mixture is stirred for 3 h and then filtered through Fiorisil/silica. The filter cake is washed with
DCM, and the combined filtrates are evaporated. The residue is purified by column chroma-
tography to yield a colorless oil.

"H-NMR (400 MHz, CDCl5): § .97 (dd, J = 1.7, 4.1 Hz, 1H), 6.09 (dd, J = 1.7, 4.0 Hz, 1H),
4.05 (br s, 2H), 3.64 (s, 3H), 2.65 (m, 1H), 2.36 (m, 1H), 1.93 (m, 1H), 1.84-1.76 (m, 2H),
1.58-1.56 (m, 2H), 1.40 (s, 6H), 1.32-1.16 (m, 3H).

Building block A4: (1R,3S)-3-[1-Methyl-1-(2,2,2-trifluoro-acetylamino)-ethyl]-cyclo-
hexanecarboxylic acid methyl ester

Building block A1b) (40 mg, 0.174 mmol) is dissolved in CH3OH (2 ml) in a thick-walled tube.
Raney-Ni (50% in water, 0.3 ml) is added, followed by a catalytic amount of H,PtCls. The

mixture is stirred under H; (60 psi) for 14 h. The catalyst is filtered off, and the filtrate is eva-
porated to yield the crude amine, which is dissolved in dry DCM. Trifluoroacetic anhydride
(71 ul, 0.51 mmol) is added, followed by triethylamine (71 ul, 0.51 mmol) and DMAP (cata-
lytic amount). The reaction mixture is stirred at rt for 3 h and then quenched by adding aque-
ous ammonium chloride solution. The organic layer is diluted with EtOAc, washed with hy-
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drochloric acid (1 N) and sodium bicarbonate solution, dried and concentrated. The residue
is purified by chromatography (EtOAc:hexanes 1:1) to yield a colorless oil.

"H-NMR (400 MHz, CDCl3): § 5.92 (m, 1H), 3.70 (s, 3H), 2.38 (m, 1H), 2.13-1.89 (m, 4H),
1.75-1.67 (m, 2H), 1.39-1.14 (m, 9H).

Building block A5: (1R,3S)-3-(1-Acetylamino-cyclopentyl)-cyclohexanecarboxylic acid

methyl ester

a) (S)-1-(Bis-methylsulfanyl-methylene)-3-(1-nitro-cyclopentyl)-cyclohexane

To a stirred solution of bis(methylmercapto)methyl-phosphonic acid diethyl ester (0.41 g,
1.88 mmol) in THF (10 ml) is added at -78°C over a period of 15 min n-butyllithium (1.3 ml,
2.08 mmol, 1.6 M in hexanes). The mixture is stirred for 1 h, and a solution of (S)-3-(1-nitro-
cyclopentyl)-cyclohexanone (0.39 g, 2.10 mmol) in THF (5 ml) is added. The mixture is
stirred for further 15 min at -78°C, allowed to warm to rt, treated after 1 h with saturated
aqueous ammonium chloride solution (3 ml) and extracted with EtOAc (40 mi). The organic
layer is washed with brine, dried over sodium sulfate and concentrated. The residue is puri-
fied by column chromatography (5% EtOAc in hexanes) to yield a colorless oil.

IR (CHCl3): 1537, 1710 cm™.

b) (1R,38)-3-(1-Nitro-cyclopentyl)-cyclohexanecarboxylic acid methyl ester

A solution of building block A5a) (0.437 g, 1.44 mmol), mercuric chloride (1.57 g, 5.82 mmol)
and perchloric acid (0.62 ml of a 70% aqueous solution, 4.35 mmol) in methanol (35 ml) is
heated to reflux for 2 h. After cooling and filtration, the reaction mixture is neutralized with
saturated aqueous bicarbonate solution and extracted with DCM. The combined organic
layers are washed with brine, dried over sodium sulfate and concentrated to yield a diastere-
omeric mixture of the ester as a thick gum. This product is, together with sodium methoxide
in methanol (0.5 M, 5 mi), heated to reflux for 48 h. The reaction mixture is cooled to rt, neu-
tralized with Amberlite IR-120 (H") resin and filtered. The filtrate is concentrated, and the re-
sidue is purified by column chromatography (EtOAc:hexanes 1:4) to yield a colorless oil.

IR (CHCl3): 1535, 1735 cm™,

c) (1R,38)-3-(1-Acetylamino-cyclopentyl)-cyclohexanecarboxylic acid methyl ester
Building block A5b) (56 mg, 0.22 mmol) is dissolved in CH3OH (2 ml) in a thick-walled tube.
Raney-Ni (50% in water, 0.3 ml) is added, followed by a catalytic amount of H,PtCls. The
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mixture is stirred under H, (60 psi) for 14 h. The catalyst is filtered off, and the filtrate is eva-
porated to yield the crude amine, which is dissolved in DCM (2 ml). Acetic anhydride (62 pl,
0.66 mmol) is added, followed by triethylamine (92 i, 0.66 mmol) and DMAP (catalytic
amount). The reaction mixture is stirred at rt for 3 h and then quenched with aqueous ammo-
nium chloride solution. The organic layer is diluted with EtOAc, washed with hydrochloric
acid (1 N) and sodium bicarbonate solution, dried and concentrated. The residue is purified
by chromatography (EtOAc:hexanes 1:1) to yield a colorless oil.

'H-NMR (400 MHz, CDCly): § 5.20 (s, 1H), 3.60 (s, 3H), 2.36-2.22 (m, 1H), 2.20-2.00 (m,
1H), 1.97-1.84 (m, 8H), 1.79-1.63 (m, 8H), 1.33-1.27 (m, 3H).

Building block A6: (1R,3S)-3-[1-Methyl-1-(methyl-propionyl-amino)-ethyl]-cyclohexane-

carboxylic acid

a) (1R,3S)-3-(1-Ethoxycarbonylamino-1-methyl-ethyl)-cyclohexanecarboxylic acid
methyl ester

Building block A1b) (200 mg, 0.86 mmol) is dissolved in CH3;0H (10 ml) in a thick-walled
tube. Raney-Ni (50% in water, 1.5 ml) is added, followed by a catalytic amount of H,PtCls.
The mixture is stirred under H; (60 psi) for 14 h (until TLC shows the full consumption of the
starting material). The catalyst is filtered off, and the filtrate is evaporated to yield the crude
amine, which is dissolved in DCM (3.3 ml) and water (1.6 mi). Sodium carbonate (159 mg,
1.4 mmol) is added, and the mixture is stirred for 10 min. Ethyl chloroformate (0.1 ml, 1.05
mmol) is added dropwise. The mixture is stirred at rt for 30 min, then quenched by adding
aqueous ammonium chloride solution and extracted with DCM. The combined organic ex-
tracts are washed with brine, dried over sodium sulfate and concentrated. The residue is
purified by column chromatography to yield a colorless solid.

MS (ESI): 272 (M + 1)".

b) N-[1-((1S,3R)-3-Hydroxymethyl-cyclohexyl)-1-methyl-ethyl]-N-methyl-propionamide
To a solution of building block A8a) (190 mg, 0.7 mmol) in THF (5 ml) is added lithium alu-
minium hydride (80 mg, 2.1 mmol) portionwise at 0°C during 15 min. The mixture is heated to
60°C and stirred for 4 h. After cooling to 0°C, saturated aqueous KHSO, solution (2 ml) is
added carefully, and the mixture is stirred for 30 min at a temperature between 0°C and rt,
diluted with DCM and water and filtered through a pad of Celite. The filtrate is washed with

saturated sodium bicarbonate solution and brine, dried over sodium sulfate and concentrated
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to yield the methylamine. To a solution of this amine (28 mg, 0.15 mmol} in DCM (1 ml) and
water (0.5 ml) is added sodium carbonate (35 mg, 0.31 mmol), and the mixture is stirred for
10 min. Propiony! chloride (26 ul, 0.3 mmol) is added dropwise. The mixture is stirred at rt for
40 min, then quenched by adding aqueous ammonium chloride solution and extracted with
DCM. The combined organic extracts are washed with brine, dried over sodium sulfate and
concentrated. The residue is purified by column chromatography to yield the title compound.
"H-NMR (400 MHz, CDCl,): § 3.42 (m, 5H), 2.88 (s, 3H), 2.60 (it, J = 12.2, 3.0 Hz, 1H), 2.33
(m, 3H), 1.80-1.47 (m, 4H), 1.35 (s, 3H), 1.32 (s, 3H), 1.29 (m, 1H), 1.08 (t, J = 7.3 Hz, 3H),
0.94 (qd, J = 12.4, 3.5 Hz, 1H), 0.80 (qd, J = 12.4, 3.5 Hz, 1H), 0.71 (q, J = 12.0 Hz, 1H).

c¢) (1R,3S)-3-[1-Methyl-1-(methyl-propionyl-amino)-ethyl]-cyclohexanecarboxylic acid
To a solution of building block A6b) (38 mg, 0.16 mmo!) in acetone (2 ml) and saturated so-
dium bicarbonate solution (0.5 ml) are added at 0°C under stirring sodium bromide (4 mg,
0.04 mmol), TEMPO (1 mg) and trichloroisocyanuric acid (73 mg, 0.32 mmol). The mixture is
stirred overnight at a temperature between 0°C and rt. Isopropanol (1 ml) is added. The mix-
ture is filtered through a pad of Celite, and the filter cake is washed with EtOAc. The com-
bined filtrates are washed with 1 N aqueous hydrochloric acid (2 ml) and brine, dried over
sodium sulfate and concentrated to yield the title compound.

'H-NMR (400 MHz, CDCl5): & 8.00 (b, 1H), 2.89 (s, 3H), 2.69 (t, J = 12.0 Hz, 1H), 2.32 (m,
3H), 1.95 (m, 1H), 1.80 (m, 2H), 1.57 (m, 1H), 1.35 (s, 3H), 1.32 (s, 3H), 1.29-1.12 (m, 3H),
1.08 (t, J = 7.3 Hz, 3H), 0.94 (m, 1H).

Building block A7: (1R,3S)-3-[1-Methyl-1-(6-0x0-3,6-dihydro-2H-pyridin-1-yl)-ethyl]-
cyclohexanecarboxylic acid methyl ester

a) (1R,3S)-3-[1-(Allyl-but-3-enoyl-amino)-1-methyl-ethyl]-cyclohexanecarboxylic acid
methyl ester

To a solution of building block A3a) (14 mg, 0.059 mmol) in DCM (1 ml}) are added under ar-
gon at rt but-3-enoic acid (7.5 ul, 0.088 mmol), DCC (16.9 mg, 0.082 mmol), DIEA (20.4 pl,
0.12 mmol) and DMAP (catalytic amount). The mixture is stirred for 30 min, then quenched
with 1 N hydrochloric acid (0.2 ml) and extracted with DCM. The combined organic extracts
are washed with water, dried over sodium sulfate and evaporated. The residue is purified by
column chromatography to yield the title compound.
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"H-NMR (400 MHz, CDCLy): & 6.01-5.83 (m, 2H), 5.26-5.05 (m, 4H), 3.91 (m, 2H), 3.66 (s,
3H), 3.10 (M, 2H), 2.75-2.69 (M, 1H), 2.34-2.31 (m, 1H), 1.98-1.55 (m, 8H), 1.39 (s, 6H).

b) (1R,3S)-3-[1-Methyl-1-(6-0x0-3,6-dihydro-2H-pyridin-1-yl)-ethyl]-cyclohexane-
carboxylic acid methyl ester

To a solution of building block A7a) (10 mg, 0.034 mmol) in DCM (6 ml) is added under ar-
gon at reflux temperature a catalytic amount of Grubbs’ first generation catalyst. The mixture
is heated under reflux for 3 h, filtered through a pad of Florisil/silica and evaporated. The
residue is purified by column chromatography to yield the title compound.

'H-NMR (400 MHz, CDCl,): § 5.77-5.73 (m, 1H), 5.68-5.64 (m, 1H), 3.94 (m, 1H), 3.65 (s,
3H), 2.96-2.85 (m, 3H), 2.38-2.32 (m, 1H), 1.94-1.86 (m, 1H), 1.85-1.80 (m, 2H), 1.64-1.61
(m, 1H), 1.41 (s, 3H), 1.40 (s, 3H).

Building block A8: (1R,3S)-3-((S)-1-Acetylamino-2-methyl-propyl)-cyclohexane-

carboxylic acid methyl ester

a) (3R,4R)-4-Benzyloxymethoxy-5-methyl-3-vinyl-hexanoic acid methyl ester

To a suspension of copper(l)iodide (5.71 g, 30 mmol) in THF (100 ml) is added at -78°C over
20 min vinylmagnesium bromide (60 mi, 1 M in THF). The mixture is stirred for 45 min. (E)-
(R)-4-Benzyloxymethoxy-5-methyl-hex-2-enoic acid methyl ester (1.39 g, 5 mmol) in THF (20
ml) and TMSCI (11.4 ml, 90 mmol) are added, and the mixture is stirred at -78°C for 4 h, then
quenched with aqueous NH,OH/NH,CI solution (1:1, 100 mi) and allowed to warm to rt. The
organic layer is washed with aqueous saturated ammonium chloride solution and brine, dried
over sodium sulfate and evaporated. The residue is purified by column chromatography (5%
EtOAc in hexanes) to yield a coloriess oil.

IR (CHCl3): 1740 cm™.

b) (3R,4R)-4-Benzyloxymethoxy-5-methyl-3-vinyl-hexan-1-ol

To a solution of building block A8a) (0.612 g, 2 mmol) in THF (20 mi) is added at 0°C
DIBALH (3 ml, 1.5 M in toluene, 4.5 mmol). The mixture is stirred for 2 h, then quenched with
CH,OH (5 ml), followed by Rochelle salt (sodium potassium tartrate tetrahydrate) solution (15
ml) and EtOAc (50 ml), and stirred for further 2 h. The organic layer is washed with brine,
dried over sodium sulfate and concentrated. The residue is filtered through a short pad of
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silica gel {the filter cake being washed with 15% EtOAC in hexanes) to yield a colorless
viscous oil.
IR (CHCl): 3416 cm™.

¢) ((3R,4R)-4-Benzyloxymethoxy-5-methyl-3-vinyl-hexyloxy)-tert-butyl-dimethyl-silane
To a solution of building block A8b) (2.2 g, 7.91 mmol) in DCM (80 ml) are added DMAP
(2.89 g, 23.73 mmol) and tert-butyl-dimethylsilylchloride (1.31 g, 8.7 mmol). The mixture is
stirred at rt for 30 min, diluted with DCM (100 mi), washed with 1 N hydrochloric acid and
brine, dried over sodium sulfate and concentrated. The residue is filtered through a short pad
of silica gel to yield a transparent oil.

MS (ESI): 393.3 (M + 1)".

d) (3R,4R)-4-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-2-methyl-hex-5-en-3-ol

Building block A8c) (1 g, 2.55 mmol) in THF (7 ml) is added at -78°C to a solution of sodium
(0.704 g, 30.6 mmol) in liqguid ammonia (250 ml). The mixture is stirred at -78°C for 1 h.
Then, the cooling bath is removed, and the ammonia is refluxed at rt for 2 h. The mixture is
quenched by careful addition of solid ammonium chloride, until it turns colorless. The excess
ammonia is removed by a stream of nitrogen. The mixture is extracted with diethylether (3 x
75 ml). The combined extracts are evaporated, and the residue is purified by column chro-
matography (4% EtOAc in hexanes) to yield a colorless oil.

IR (CHCl3): 3437 cm™.

€) ((3R,4S)-4-Azido-5-methyl-3-vinyl-hexyloxy)-tert-butyl-dimethyl-silane

To a solution of building block A8d) (0.51 g, 1.87 mmol) in THF (19 ml) is added at 0°C tri-
phenyl phosphine (2.454 g, 9.37 mmol). The mixture is stirred, until a homogeneous solution
is obtained. DIAD (1.85 ml, 9.37 mmol) is added with stirring over 5 min (a white precipitate
is formed). DPPA (2.018 ml, 9.37 mmol) is added dropwise at 0°C. The mixture is stirred at rt
for 24 h and concentrated. The residue is purified by chromatography (5% EtOAc in
hexanes) to yield a colorless transparent oil.

IR (neat): 2099 cm™.

f) (3R,45)4-Azido-5-methyl-3-vinyl-hexan-1-ol
To a solution of building block A8e) (0.4 g, 1.35 mmol) in THF (15 ml) is added tetrabutylam-
monium fluoride (1.35 ml, 1 M in THF, 1.35 mmol). The mixture is stirred at rt for 2 h and
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concentrated. The residue is purified by chromatography (20% EtOAc in hexanes) to yield a
colorless oil.
IR (neat): 3341, 2097 cm'.

d) (3R,4S)-4-Azido-5-methyl-3-vinyl-hexanal

To a solution of oxalyl chloride (138 pl, 1.5 mmol) in DCM (10 ml) is added dropwise at -78°C
DMSO (289 ul, 4.08 mmol). The mixture is stirred for 15 min. Building block A8f) (0.250 g,
1.36 mmol) in DCM (5 ml) is added, followed after 30 min by DIEA (945 pl, 5.44 mmol). The
mixture is stirred for 30 min, then allowed to warm to rt over 30 min, quenched with water (5
ml) and extracted with DCM (50 ml). The organic extract is washed with citric acid solution
and brine, dried over sodium sulphate and concentrated. The residue is purified by column
chromatography (4% EtOAc in hexanes) to yield a transparent viscous oil.

IR (neat): 2100, 1726 cm™.

h) 2-((3R,4S)-4-Azido-5-methyl-3-vinyl-hexylidene)-[1,3]dithiane

To a solution of 2-phosphoryl-1,3-dithiane (0.371 g, 1.45 mmol) in THF (15 m!) is added at
~78°C n-butyllithium (0.9 mi, 1.6 M in hexane, 1.45 mmol). The mixture is stirred for 1 h. Buil-
ding block A8g) (0.24 g, 1.32 mmol) in THF (5 ml) is added. The mixture is stirred at -78°C
for 15 min and after the removal of the cooiing bath for further 30 min, quenched with aque-
ous ammonium chloride solution (5 ml) and extracted with diethylether (50 ml). The organic
extract is concentrated, and the residue is purified by column chromatography (2% EtOAc in
hexanes) to yield a pale yellow oil.

IR (neat): 2099 cm™.

i) (4R,58)-5-Azido-6-methyl-4-vinyl-heptanoic acid methyi ester

Building block A8h) (0.22 g, 0.77 mmol) is dissolved in a methanolic solution of CuSO, (30
ml, 0.2 M). The mixture is stirred at 65°C for 2.5 h, cooled to rt and concentrated. The resi-
due is diluted with EtOAc (40 mi) and water (6 ml). The organic layer is concentrated, and
the residue is purified by column chromatography (3% EtOAc in hexanes) to yield a colorless
viscous oil.

IR (neat): 2100, 1740 cm™.

j) (4R,58)-2-Allyl-5-azido-6-methyl-4-vinyl-heptanoic acid methyl ester
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To a solution of building block A8i) (0.15 g, 0.66 mmol) in THF (30 ml) are added at -78°C
KHMDS (3.3 ml, 0.5 M in toluene, 1.65 mmol) and allyl bromide (285 pl, 3.3 mmol). The mix-
ture is stirred for 5 min, quenched with water (7 ml) and allowed to warm to rt. The organic
layer is extracted with EtOAc (50 mi), dried over sodium sulfate and concentrated. The resi-
due is purified by column chromatography (2% EtOAc in hexanes) to yield a colorless oil.

IR (neat): 2100, 1737 cm™.

k) (1R,5R)-5-((S)-1-Azido-2-methyl-propyl)-cyclohex-3-enecarboxylic acid methyl ester
To a solution of building block A8j) (0.029 g, 0.11 mmol) in DCM (20 ml) is added Grubbs’
second generation catalyst (13 mg, 0.0153 mmol). The mixture is stirred at rt for 3 h and then
concentrated. The residue is purified by chromatography (3% EtOAc in hexanes) to yield a
colorless gum (mixture of epimers). This gum is taken up in @ methanolic solution of NaOCH;
(0.5 M, 3 ml). The mixture is heated under reflux for 48 h, cooled to rt, neutralized with
Amberlite resin, diluted with chloroform (15 ml) and filtered. The organic filtrate is con-
centrated, the residue is dissolved in CH3;OH (5 mi), the solution is treated at 0°C with an
excess of diazomethane, and the mixture is allowed to warm to rt over 1 h and concentrated.
The residue is filtered through a small pad of silica gel to yield the title compound.

IR (CHCls): 2099, 1737 cm’™.

I) (1R,3S)-3-((S)-1-Acetylamino-2-methyl-propyl)-cyclohexanecarboxylic acid methyi
ester

To a solution of building block A8k) (0.04 g, 0.168 mmol) in CH;OH (12 ml) is added
Pd(OH)z/carbon (0.080 g, 20% by weight). The mixture is stirred under a hydrogen at-
mosphere (1 atm) for 3 h and then filtered through Celite. The organic filtrate is concentrated,
and the residue is taken up in DCM (2 ml). Pyridine (41 pl, 0.504 mmol) and acetic anhydride
(48 ul, 0.504 mmol) are added, and the mixture is stirred at rt for 12 h, diluted with DCM (12
ml), washed with aqueous HCI and brine, dried over sodium sulfate and evaporated. The
residue is purified by chromatography (80% EtOAc in hexanes) to yield a colorless solid.
'H-NMR (400 MHz, CDCl,):  5.10 (d, J = 6.5 Hz, 1H), 3.66 (s, 3H), 2.36 (tt, J = 3.5 Hz, 1H),
2.02 (s, 3H), 1.98-1.81 (m, 2H), 1.75-1.72 (m, 2H), 1.70-1.67 (m, 3H), 1.60-1.40 (m, 1H),
1.40-1.20 (m, 3H), 0.93(d, J = 6.7 Hz, 3H), 0.85 (d, J = 6.7 Hz, 3H).
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Building block A9: (1R,3R)-3-((R)-1-tert-Butoxycarbonylamino-butyl)-3-hydroxy-cyclo-

hexanecarboxylic acid 2-trimethylsilanyl-ethyl ester (assignment of stereochemistry of

amino substituent arbitrary)

a) (R)-3-Oxo-cyclohexanecarboxylic acid 2-trimethylisilanyl-ethyl ester
(R)-3-Oxo-cyclohexanecarboxylic acid (184 mg, 1.29 mmol) is dissolved in DCM (12 ml). 2-
Trimethylisilanyl-ethanol (0.37 ml, 2.58 mmol, 2 equivalents) and EDCI (298 mg, 1.2 equi-
valents) are added. The mixture is stirred at a temperature between 0°C and 5°C for 24 h,
gquenched with agueous ammonium chloride solution and diluted with EtOAc. The organic
layer is dried over sodium sulfate and evaporated to yield a colorless oil, which is used in the

next reaction step without further purification.

b) (1R,3R)-3-Hydroxy-3-((R)-1-nitro-butyl)-cyclohexanecarboxylic acid 2-trimethylsilanyl-
ethyl ester (assignment of stereochemistry of nitro substituent arbitrary)

To a solution of building block A9a) (124 mg, 0.51 mmol) in DCM (10 ml) are added at 0°C 1-
nitrobutane (1 ml), 4 A molecular sieve (50 mg) and TBD (53 mg). The mixture is stirred at 0°C
for 72 h, quenched with agueous ammonium chloride solution and diluted with EtOAc. The or-
ganic layer is dried over sodium sulfate and evaporated to yield an oil (1:1 mixture of epimers).
Chromatography of the oil on silica gel (EtOAc : hexanes = 1 : 6) yields the title compound
(less polar epimer).

[a]o®® (¢ = 1.0, CHCl,): + 5.0.

c) (1R,3R)-3-((R)-1-tert-Butoxycarbonylamino-butyl)-3-hydroxy-cyclohexanecarboxylic
acid 2-trimethylsilanyl-ethyl ester (assignment of stereochemistry of amino substituent
arbitrary)

A solution of building block A9b) in CH;OH (10 ml) is overnight subjected to reduction in the
presence of Raney-Ni (20 mg) and H,PtClg (5 mg) under a hydrogen atmosphere (60 psi). The
mixture is filtered, and to the filtrate is added BOC,0O in dioxane and aqueous 1 N NaOH. The
mixture is stirred for 12 h, neutralized with 0.1 N aqueous hydrochloric acid and extracted with
EtOAc. The extract is dried over sodium sulfate and evaporated. The residue is purified by
chromatography on silica gel (EtOAc : hexanes = 1 : 3) to yield the title compound.

[a]p®® (¢ = 0.8, CHCI,): + 3.0.
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Building block A10: (1R,3R)-3-((S)-1-tert-Butoxycarbonylamino-butyl)-3-hydroxy-cyclo-
hexanecarboxylic acid 2-trimethylsilanyl-ethyl ester (assignment of stereochemistry of

amino substituent arbitrary)

a) (1R,3R)-3-Hydroxy-3-((S)-1-nitro-butyl)-cyclohexanecarboxylic acid 2-trimethylsilanyl-
ethyl ester (assignment of stereochemistry of nitro substituent arbitrary)

The title compound is obtained as the more polar epimer in the final chromatography step of
the synthesis of building block A9b).

[a]p® (c = 1.7, CHCly): - 10.4.

b) (1R,3R)-3-({S)-1-tert-Butoxycarbonylamino-butyl)-3-hydroxy-cyclohexanecarboxylic
acid 2-trimethylsilanyl-ethyl ester (assignment of stereochemistry of amino substituent
arbitrary)

A solution of building block A10a) in CH;OH (10 mi) is cvernight subjected to reduction in the
presence of Raney-Ni (20 mg) and H,PtCls (5 mg) under a hydrogen atmosphere (60 psi). The
mixture is filtered, and to the filtrate is added BOC,0 in dioxane and aqueous 1 N NaOH. The
mixture is stirred for 12 h, neutralized with 0.1 N aqueous hydrochloric acid and extracted with
EtOAc. The extract is dried over sodium sulfate and evaporated. The residue is purified by
chromatography on silica gel (EtOAc : hexanes = 1 : 3) to yield the title compound.

[a]p?® (¢ = 1.2, CHCl,): - 19.94.

Building block A11: (1R,3R)-3-Hydroxy-3-(1-methylcarbamoyi-butyl)-cyclohexane-

carboxylic acid 2-trimethylsilanyl-ethyl ester

a) (1R,3R)-3-(1-Benzyloxycarbonyl-butyl)-3-hydroxy-cyclohexanecarboxylic acid 2-
trimethylsilanyl-ethyl ester

To a solution of benzyl pentanoate (480 mg, 2.5 mmol) in THF (4 mi) are added at rt LDA (2.5
mmol) and CeClz (3 mmol). To this mixture is added at -78°C building block A9a) (242 mg, 1
mmol) in THF (10 ml). The mixture is stirred for 5 h, quenched with agueous ammonium
chloride solution and extracted with EtOAc. The organic extract is dried over sodium sulfate
and evaporated to yield the title compound (mixture of epimers).

b) (1R,3R)-3-Hydroxy-3-(1-methylcarbamoyl-butyl)-cyclohexanecarboxylic acid 2-
trimethylsilanyl-ethyl ester
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A solution of building block A11a) {34 mg) in EtOAc is hydrogenated at rt in the presence of
10% Pd/carbon. The mixture is filtered, the filtrate is evaporated, and the residue is dissolved
in DCM (10 ml). PyBOP (78 mg), DIEA (207 mg) and methylamine (27 mg) are added at 0°C.
The mixture is stirred for 3 h, neutralized with 0.1 N aqueous hydrochloric acid and extracted
with EtOAc. The organic extract is evaporated, and the residue is purified by chromatography
on silica gel (EtOAc : hexanes = 1 : 3) to yield the title compound (mixture of epimers).

[a]p® (c = 1, CHCL): + 5.2

Example 1: (1R,3S)-3-(1-Acetylamino-1-methyl-ethyl)-cyclohexanecarboxylic acid
((1S,2S,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-penty!)-amide

A solution of building block A1 (25.4 mg, 0.105 mmol) and LiOH (1 N, 0.26 ml) in CH3OH (0.5
ml) is stirred at rt for 14 h, neutralized with 1 N hydrochloric acid and extracted with EtOAc (3
x 5 ml). The combined extracts are dried and concentrated to yield the crude acid, which is
added to a solution of (2R,4S,5S)-5-amino-4-hydroxy-2-methyl-6-phenyl-hexanoic acid
butylamide (building block B1, 12 mg, 0.042 mmol) in DCM/DMF (5:1, 1 ml). At 0°C PyBOP
(21.8 mg, 0.042 mmol) and DIEA (14.6 ul, 0.084 mmol) are added. The mixture is stirred at
5°C for 14 h, diluted with EtOAc (5 ml), washed with 1 N hydrochloric acid and saturated
aqueous sodium bicarbonate solution, dried and concentrated. The residue is purified by
chromatography (EtOAc/CH3OH 9:1) to yield a colorless solid.

'H-NMR (400 MHz, CDsOD): § 7.28-7.14 (m, 5H), 6.18-6.15 (m, 2H), 5.20 (s, 1H), 4.52 (s,
1H), 4.07-4.04 (m, 1H), 3.65 (dd, J = 13.0, 6.8 Hz, 1H), 3.22-3.12 (m, 3H), 2.94 (m, 2H), 2.52
(dd, J = 13.0, 6.8 Hz, 1H), 2.16-2.02 (m, 3H), 1.90-1.53 (m, 4H), 1.46-1.32 (m, 8H), 1.29-1.24
(m, 5H), 1.12-1.02 (m, 7H), 0.92 (t, J =7.2 Hz, 3H).

Example 2: (1R,3S)-3-(1-Methyl-1-propionylamino-ethyl)-cyclohexanecarboxylic acid
((1S,28,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

The title compound is prepared as a colorless solid in a manner analogous to that described
in Example 1 starting from building block A2 and building block B1.

'H-NMR (400 MHz, CD30D): § 7.24-7.13 (m, 5H), 4.07 (m, 1H), 3.58 (m, 1H), 3.33 (m, 2H),
3.15(t, J = 6.9 Hz, 2H), 2.91 (m, 1H), 2.90-2.78 (m, 1H), 2.58 (m, 1H), 2.18-2.12 (m, 4H),
1.83 (m, 1H), 1.75-1.64 (m, 3H), 1.49-1.26 (m, 8H), 1.22 (s, 3H), 1.20 (s, 3H), 1.12-1.01 (m,
6H), 0.98-0.93 (m, 4H).
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Example 3: (1R,3S)-3-[1-Methyl-1-(2-oxo-pyrrolidin-1-yl)-ethyl}-cyclohexanecarboxylic
acid ((15,28,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

To a solution of building block A3 (20 mg, 0.075 mmol) in CH;OH (5 ml) is added 10% Pd/-
carbon (catalytic amount). The mixture is stirred at rt under a hydrogen atmosphere for 14 h
and then filtered through Celite. The filter cake is rinsed with CH3sOH (3 x 5 ml). The com-
bined filtrates are evaporated to yield a colorless oil, which is treated with a solution of lithium
hydroxide monohydrate (9.4 mg, 0.22 mmol) in CH3OH/water (2:1, 0.66 ml). The mixture is
stirred for 12 h, neutralized with aqueous 1 N hydrochloric acid and extracted with EtOAc (3 x
5 ml). The combined extracts are dried over sodium sulfate and concentrated to yield the
crude acid, which is dissolved in DCM (1.5 ml). At 0°C are added building block B1 (21.9 mg,
0.075 mmol), PyBOP (78.0 mg, 0.15 mmol) and DIEA (52.3 ul, 0.30 mmol). The mixture is
stirred at 0°C for 14 h, then diluted with EtOAc to a volume of 15 ml, washed with aqueous 1
N hydrochloric acid and saturated aqueous sodium bicarbonate solution, dried and evapo-
rated. The residue is purified by column chromatography to yield the title compound.

'H-NMR (400 MHz, CD,;0D): § 7.26-7.24 (m, 5H), 4.10 (m, 1H), 3.61-3.45 (m, 3H), 3.15 (t, J
= 6.9 Hz, 2H), 2.92 (m, 1H), 2.78 (m, 1H), 2.60 (m, 1H), 2.51 (m, 1H), 2.34 (m, 2H), 2.16 (M,
1H), 1.96 (m, 2H), 1.86 (m, 1H), 1.79-1.68 (m, 2H), 1.60 (m, 1H), 1.47-1.45 (m, 3H), 1.37-
1.29 (m, 12H), 1.11(d, J = 7.0 Hz, 3H), 1.03 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H).

Example 4:
(1R,38)-3-[1-Methyl-1-(2,2,2-trifluoro-acetylamino)-ethyl]-cyclohexanecarboxylic acid
((1S,2S,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

The title compound is prepared in a manner analogous to that described in Example 1 star-
ting from building block A4 and building block B1.

'"H-NMR (400 MHz, CD3;0D): § 7.31-7.18 (m, 5H), 5.92-5.84 (m, 3H), 4.04 (dd, J=15.9, 8.2
Hz, 1H), 3.77-3.69 (m, 1H), 3.29-3.16 (m, 2H), 2.95 (d, J = 7.4 Hz, 2H), 2.54 (dd, J = 12.9,
6.7 Hz, 1H), 2.09-1.86 (m, 2H), 1.78-1.45 (m, 8H), 1.43-1.33 (m, 10H), 1.27-1.13 (m, 5H),
0.90 (t, J = 7.3 Hz, 3H).

Example 5: (1R,3S)-3-(1-Acetylamino-cyclopentyl)-cyclohexanecarboxylic acid
((1S,25,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

The title compound is prepared in a manner analogous to that described in Example 1 star-
ting from building block A5 and building block B1.
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H-NMR (400 MHz, CD;0D): § 7.29-7.11 (m, 5H), 4.05 (m, 1H), 3.56 (m, 1H), 3.12 (t, J = 6.8
Hz, 2H), 2.90 (dd, J = 13.8, 5.3 Hz, 1H), 2.73 (dd, J = 13.8, 6.9 Hz, 1H), 2.55 (m, 1H), 2.11
(m, 2H), 1.97 (m, 1H), 1.88 (s, 3H), 1.86 (m, 2H), 1.74 (m, 4H), 1.69 (m, 5H), 1.51-1.12 (m,
9H), 1.08 (d, J = 6.9 Hz, 3H), 1.01 (m, 1H), 0.92 (t, J = 7.2 Hz, 3H).

Example 6: (1R,3S)-3-(1-Acetylamino-1-methyl-ethyl)-cyclohexanecarboxylic acid
[(1S,2R)-1-benzyl-2-hydroxy-3-(3-isopropyl-benzylamino)-propyl]-amide

A solution of building block A1 (8.1 mg, 0.033 mmol) and lithium hydroxide monohydrate (4.2
mg, 0.099 mmol) in CH3OH/water (2:1, 0.66 ml) is stirred for 12 h. The mixture is then care-
fully neutralized with 1 N hydrochloric acid and extracted with EtOAc (3 x 5 ml). The com-
bined extracts are dried over sodium sulfate and concentrated to yield the crude acid, which
is dissolved in DCM (1.5 ml). At 0°C are added (2R,3S)-3-amino-1-(3-isopropyi-benzylami-
no)-4-phenyl-butan-2-ol (building block B2, 14.0 mg, 0.036 mmol), PyBOP (34.3 mg, 0.066
mmol) and DIEA (34.8 ul, 0.2 mmol). The mixture is stirred at 0°C for 14 h, then diluted with
EtOAc to a volume of 10 ml, dried and concentrated. The residue is purified by column chro-
matography to yield a colorless solid.

"H-NMR (400 MHz, CDsOD): & 7.41-7.17 (m, 9H), 4.21 (s, 2H), 4.00 (m, 1H), 3.78 (m, 1H),
3.10(dd, J = 3.0, 2.9 Hz, 1H), 2.99-2.94 (m, 2H), 2.60 (t, J = 11.4 Hz, 1H), 2.11 (m, 1H), 2.01
(m, 1H), 1.89 (s, 3H), 1.80 (m, 1H), 1.65 (m, 1H), 1.50 (m, 1H), 1.30 (d, J = 6.9 Hz, 6H), 1.28
(s, 6H), 1.18-1.14 (m, 6H), 0.94-0.84 (m, 2H).

Example 7: (1R,3S)-3-(1-Methyl-1-propionylamino-ethyl)-cyclohexanecarboxylic acid
[(1S,2R)-1-benzyl-2-hydroxy-3-(3-isopropyl-benzylamino)-propyl]-amide

The title compound is prepared in a manner analogous to that described in Example 6 star-
ting from building block A2 and building block B2.

"H-NMR (400 MHz, CD;0D): & 7.41-7.18 (m, 9H), 4.21 (s, 2H), 4.00 (m, 1H), 3.80 (m, 1H),
3.10 (d, J = 2.9 Hz, 1H), 2.99-2.94 (m, 2H), 2.59 (m, 1H), 2.17-2.10 {(m, 3H), 2.01 (m, 1H),
1.85 (m, 1H), 1.66 (d, J =7.0 Hz, 1H), 1.49 (d, J = 7.0 Hz, 1H), 1.30 (s, 3H), 1.28 (s, 3H),
1.26 (m, 1H), 1.20 (d, J =6.1 Hz, 6H), 1.18-1.10 (m, 3H), 1.09 (t, J = 7.6 Hz, 3H), 0.97-0.80
(m, 2H).

Example 8: (1R,3S)-3-[1-Methyl-1-(methyl-propionyl-amino)-ethyi]-cyclohexanecar-
boxylic acid [(1S,2R)-1-benzyl-2-hydroxy-3-(3-isopropyl-benzylamino)-propyl]-amide
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The title compound is prepared in a manner analogous to that described in Example 6 star-
ting from building block A8 and building block B2.

'H-NMR (CD30D): 8 7.39-7.18 (m, 9H), 4.2 (s, 2H), 4.03 (m, 1H), 3.75 (m, 1H), 3.07 (m, 1H),
2.96 (m, 2H), 2.88 (s, 3H), 2.58 (m, 2H), 2.34 (m, 2H), 1.97 (m, 1H), 1.78 (m, 1H), 1.49 (m,
2H), 1.37 (m, 1H), 1.29 (s, 3H), 1.27 (s, 3H), 1.26 (d, J = 13.7 Hz, 6H), 1.22-1.10 (m, 3H),
1.05 (t, J = 7.4 Hz, 3H), 1.02-0.88 (m, 2H).

Example 9: (1R,3S)-3-[1-Methyl-1-(2-oxo-pyrrolidin-1-yl)-ethyl}-cyclohexanecarboxylic
acid [(1S,2R)-1-benzyl-2-hydroxy-3-(3-isopropyl-benzylamino)-propyl]-amide

To a solution of building block A3 (20 mg, 0.075 mmol) in CH;0H (5 ml) is added 10% Pd/-
carbon (catalytic amount). The mixture is stirred at rt under a hydrogen atmosphere for 14 h
and then filtered through Celite. The filter cake is rinsed with CH;0H (3 x 5 ml). The com-
bined filtrates are evaporated to yield a colorless oil, which is treated with a solution of lithium
hydroxide monohydrate (9.4 mg, 0.22 mmo}) in CH;OH/water (2:1, 0.66 ml). The mixture is
stirred for 12 h, neutralized with aqueous 1 N hydrochloric acid and extracted with EtOAc (3 x
5 ml). The combined extracts are dried over sodium sulfate and concentrated to yield the
crude acid, which is dissolved in DCM (1.5 ml). At 0°C are added building block B2 (31.6 mg,
0.082 mmol), PyBOP (78.1 mg, 0.15 mmol) and DIEA (78.4 ul, 0.45 mmol}. The mixture is
stirred at 0°C for 14 h, then diluted with EtOAc to a volume of 15 ml, washed with aqueous 1
N hydrochloric acid and saturated aqueous sodium bicarbonate solution, dried and con-
centrated. The residue is purified by column chromatography to yield the title compound.
'H-NMR (400 MHz, CD;0OD): & 7.39-7.18 (m, 9H), 4.20 (s, 2H), 4.05 (m, 1H), 3.76 (m, 1H),
3.45 (m, 2H), 3.08 (m, 1H), 2.96 (m, 2H), 2.60 (m, 1H), 2.44 (m, 1H), 2.30 (m, 2H), 2.05-1.86
(m, 4H), 1.79 (m, 1H), 1.57 (d, J = 12.6 Hz, 1H), 1.49 (d, J = 12.6 Hz, 1H), 1.29 (s, 3H), 1.27
(s, 3H), 1.23 (d, J = 7.9 Hz, 6H), 1.17-1.05 (m, 3H), 1.03-0.86 (m, 2H).

Example 10: (1R,3S)-3-[1-Methyl-1-(2-oxo-piperidin-1-yl)-ethyl]-cyclohexanecarboxylic
acid [(1S,2R)-1-benzyl-2-hydroxy-3-(3-isopropyl-benzylamino)-propyl]-amide

To a solution of building block A7 (10 mg, 0.036 mmol) in CH3OH (2 ml) is added 10% Pd/-
carbon (catalytic amount). The mixture is stirred at rt under a hydrogen atmosphere for 14 h
and then filtered through Celite. The filter cake is rinsed with CH;OH (3 x 5 ml). The com-
bined filtrates are evaporated to yield a colorless oil, which is treated with a solution of lithium
hydroxide monohydrate (4.6 mg, 0.11 mmol) in THF/water (2:1, 0.66 ml). The mixture is

stirred for 10 h, carefully neutralized with aqueous 1 N hydrochloric acid and extracted with
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EtOAc (3 x 5 ml). The combined extracts are dried over sodium sulfate and concentrated to
yield a colorless solid, which is dissolved in DCM (0.8 ml). At 0°C are added building block
B2 (13.9 mg, 0.036 mmol), PyBOP (31.2 mg, 0.06 mmol) and DIEA (31.3 ul, 0.18 mmol). The
mixture is stirred at 0°C for 7 h, then diluted with EtOAc to a volume of 10 ml, washed with
aqueous 1 N hydrochloric acid and saturated agueous sodium bicarbonate solution, dried
and concentrated. The residue is purified by column chromatography to yield the title
compound.

"H-NMR (400 MHz, CD30D): § 7.39-7.16 (m, 9H), 4.20 (s, 2H), 4.05-3.99 (m, 1H), 3.79-3.75
(m, 1H), 3.32 (m, 2H), 3.30-3.26 (m, 2H), 3.16 (q, = 6.7 Hz, 1H), 3.09 (dd, J = 3.0, 2.9 Hz,
1H), 2.98-2.92 (m, 2H), 2.64-2.55 (m, 2H), 2.29 (m, 2H), 1.99-1.94 (m, 1H), 1.87 (m, 2H),
1.79 (m, 1H), 1.71-1.63 (m, 4H), 1.29 (d, J = 7.0 Hz, 6H), 1.24 (s, 3H), 1.21 (s, 3H), 1.18-1.11
(m, 3H).

Example 11: (1R,3S)-3-((S)-1-Acetylamino-2-methyl-propyl)-cyclohexanecarboxylic
acid ((1S,2S,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

The title compound is prepared in a manner analogous to that described in Example 1 star-
ting from building block A8 and building block B1.

"H-NMR (400 MHz, CD;0OD): § 7.59 (d, J = 10.1 Hz, 1H), 7.28-7.22 (m, 3H), 7.19-7.15 (m,
1H), 4.09-4.04 (br s, 1H), 3.57-3.55 (m, 1H), 3.48-3.47 (m, 1H), 3.33-3.32 (4H, exchangable),
3.14 (t, J=7.1 Hz, 2H), 2.92 (dd, J = 5.4, 5.5 Hz, 1H), 2.74 (dd, J = 9.8, 9.8 Hz, 1H), 2.59-
2.54 (m, 1H), 2.20-2.18 (m, 1H), 1.98 (s, 3H), 1.84-1.70 (m, 5H), 1.51-1.28 (m, 10H), 1.10 (d,
J=7.0Hz, 3H), 0.94 (t, J=7.2 Hz, 4H), 0.91 (d, J = 6.7 Hz, 3H), 0.86 (d, J = 6.7 Hz, 3H).

Example 12: {(S)-1-[(1R,3R})-3-((1S,25,4R)-1-Benzyl-4-butylcarbamoyl-2-hydroxy-
pentylcarbamoyl)-1-hydroxy-cyclohexyl]-butyl}-carbamic acid tert-butyl ester (assign-
ment of stereochemistry of amino substituent arbitrary)

Building block A10 is treated with TBAF in 10 ml of THF. The solvent is evaporated to yield as
residue the carboxylic acid. This carboxylic acid (0.033 mmol) is dissolved in DCM (1 ml). The
solution is treated with building block B1 (0.040 mmol), PyBOP (22 mg), DIEA (17.6 ul) and
DMF (0.25 mi). The mixture is stirred overnight at 0°C, then neutralized with 0.1 N aqueous
hydrochloric acid and extracted with EtOAc. The organic extract is evaporated, and the residue
is purified by column chromatography (EtOAc : hexanes = 20 : 1) to yield a colorless solid.
HRMS: (M + 1) 590.4174; calculated M* 589.4090.
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Example 13: (1R,3R)-3-((S)-1-Acetylamino-butyl)-3-hydroxy-cyclohexanecarboxylic

acid ((1S,2S,4R)-1-benzyl-4-butylcarbamoyI-2-hydroxy-pentyl)-amide (assignment of
stereochemistry of amino substituent arbitrary)

The title compound of Example 12 (10 mg) is treated with TMSI (15 nl) in 0.5 ml of DCM. The
mixture is stirred at 0°C for 30 min and then evaporated. The residue is dissolved in DCM. To
the solution are added solid sodium bicarbonate and acetyl chloride (10 ul, 10 eqgivalents). The
mixture is diluted with EtOAc, washed with aqueous sodium carbonate solution, dried over
sodium sulfate and evaporated to yield the title compound.

HRMS: (M + 1) 532.3442; calculated M* 531.3672.

Example 14: {(R)-1-[(1R,3R)-3-((1S,28,4R)-1-Benzyl-4-butylcarbamoyl-2-hydroxy-pen-
tylcarbamoyl)-1-hydroxy-cyclohexyl]-butyl}-carbamic acid tert-butyl ester (assignment
of stereochemistry of amino substituent arbitrary)

The title compound is prepared in a manner analogous to that described in Example 12 star-
ting from building block A9 and building block B1.

HRMS: (M + 1)" 590.4162; calculated M* 589.4090.

Example 15: (1R,3R)-3-((R)-1-Acetylamino-butyl)-3-hydroxy-cyclohexanecarboxylic
acid ((1S,2S,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide (assignment of
stereochemistry of amino substituent arbitrary)

The title compound is prepared in a manner analogous to that described in Example 13 star-
ting from the title compound of Example 14.

BC-NMR (CD;0D): 6 177.96, 157.95, 139.16, 129.32, 128.3, 126.22, 78.85, 73.58, 69.84,
59.68, 54.95, 40.78, 39.02, 38.14, 37.67, 37.04, 35.09, 33.17, 31.59, 29.32, 27.84, 20.70,
20.09, 19.92, 17.61, 13.34, 13.13.

Example 16: (1R,3R)-3-Hydroxy-3-(1-methylcarbamoyl-butyl)-cyclohexanecarboxylic
acid ((1S,28,4R)-1-benzyl-4-butylcarbamoyl-2-hydroxy-pentyl)-amide

The title compound is prepared in a manner analogous to that described in Example 12 star-
ting from building block A11 and building block B1.

HRMS: (M + 1) 532.10; calculated M* 531.37.
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1. A compound of the formula
R
Ri o 0 !
R
. ) ) < m,
2 R3 I 10
R R R

in which
Ry is a group of the formula N(R.)-C(=0O)R;, (1a); N(Ra)-S(=O)R,, (Ib); N(Ra)-S(=0):R, (Ic);
C(=0)-N(Ra)Ry (Id); S(=0)-N(Ra)Rs (le); or S(=0)2-N(Ra)Rs (If),
in which formulae la, Ib and Ic
either R, is hydrogen; C4-Cg-alkyl; C4-C4-alkoxy-C¢-Cs-alkyl, C4-Cs-alkylthio-
C4-Cs-alkyl; C3-Cs-cycloalkyl; Cs-Cs-cycloalkyl-C1-Cy-alkyl; heterocyclyl; or
heterocyclyl-C4-C,-alkyl; and
Ry is hydrogen; C4-Cg-alkyl; trifluoromethyl; C-Cg-alkoxy; C-Cs-alkoxy-C,-Cs-
alkyl, C;-Cg-alkylthio; C,-C4-alkylthio-C4-C,-alkyl; Cs-Cg-cycloalkyl; C;-Cg-cyc-
loalkyl-C4-Cs-alkyl; heterocyclyl; heterocyclyl-C,-Cs-alkyl; amino; C4-Cg-alkyl-
amino; or di-(C4-Cg-alkyl)amino with two identical or different C,-Cs-alkyl moie-
ties, which two C4-Cg-alkyl moieties, taken together, can complete, together
with the nitrogen atom, to which they are attached, a saturated or unsaturated
ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C4-Cs-alkyl, C4-Ce-alkoxy and  C;-
Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C;-Cs-alky! moieties
of the di-(C4-Cg-alkyl)amino group are attached, optionally 1 or 2 further ring
members are hetero ring members, any other ring member being present
being a carbon ring member, the said further hetero ring member(s) being
independently selected from the group, consisting of a nitrogen ring member,
an oxygen ring member and a sulfur ring member,
or R, and Ry, taken together, complete, together with the 2 atoms, to which
they are attached, a saturated or unsaturated ring, which ring is in the case of
the formulae 1a and Ib monosubstituted by oxo and in the case of the formula
Ic disubstituted by oxo, the said ring being optionally further substituted by 1
or 2 substituents independently selected from the group, censisting of oxo, C;-
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Ce-alkyl, C{-Cs-alkoxy and C4-Cg-alkylthio, and which ring has 3 to 7 ring
members, of which ring members, in the case of the formula la, the nitrogen
ring member depicted in the formuia la and optionally 1 or 2 further ring mem-
bers being hetero ring members and any other ring member being present
being a carbon ring member and, in the case of the formulae Ib and Ic, the
nitrogen and the sulfur ring members depicted in the formulae Ib and Ic and
optionally 1 further ring member being hetero ring members and any other ring
member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a
nitrogen ring member, an oxygen ring member and a sulfur ring member, and
in which formulae Id, le and If

either R, is hydrogen; C;-Cg-alkyl; C4-C4-alkoxy-C,-Cy-alkyl; C4-Cs-alkylthio-
C,-Cq-alkyl, C5-Cq-cycloalkyl; C3-Cg-cycloalkyl-C1-Cs-alkyl; heterocyclyl
attached via one of its carbon ring members to the nitrogen atom depicted in
the formulae Id, le and If; or heterocyclyl-C+-Cs-atkyl; and
Ry is hydrogen; C-Ce-alkyl; C;-Cs-alkoxy-Ci-Cs-alkyl; C4-Cs-alkylthio-Cy-Cy-
alkyl; C5-Cq-cycloalkyl; Cs-Cg-cycloalkyl-C4-Cg-alkyl; heterocyclyl; or hetero-
cyclyl-C4-Cs-alkyl
or R, and Ry, taken together, complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is in the
case of the formulae Id and le monosubstituted by oxo and in the case of the
formula If disubstituted by oxo, the said ring being optionally further substitu-
ted by 1 or 2 substituents independently selected from the group, consisting of
oxo, C-Ce-alkyl, C-Cg-alkoxy and C,-Cg-alkylthio, and which ring has 3to 7
ring members, of which ring members, in the case of the formula Id, the
nitrogen ring member depicted in the formula Id and opticnally 1 or 2 further
ring members being hetero ring members and any other ring member being
present being a carbon ring member and, in the case of the formulae le and If,
the nitrogen and the sulfur ring members depicted in the formulae le and If
and optionally 1 further ring member being hetero ring members and any other
ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, con-
sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring
member;

R, and R are
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either, independently from each other, hydrogen; C4-Cg-alkyl, C1-C4-alkoxy-C1-C4-alky!;
C1-Cs-alkylthio-C4-C4-alkyl; or an aryl-C-Cq4-alkyl or heteroaryl-C4-Cg-alky! group, which
aryl-C-C4-alkyl or heteroaryl-C;-C,4-alkyl group is optionally ring-substituted by 1 to 3
substituents independently selected from the group, consisting of halogen, nitro, cyano,
Ca-Cs-cycloalkyl, C3-Cg-cycloalkyl-C4-Cs-alkyl, aryl, heteroaryl, C4-Ce-alkyl, hydroxy-
C4-Cs-alkyl, C1-C4-alkoxy-Cq-Cy-alky!, C1-Cs-alkylcarbonyl-Cq-Cq-alkyl, trifluoromethyl,
hydroxy, C-Ce-alkoxy, C-Cs-alkoxy-C¢-C4-alkoxy, C,-Cs-alkylcarbonyl-C,-C,-atkoxy,
benzyloxy, phenoxy, formyloxy, Cs-C4-alkylcarbonyloxy, carbamyloxy, N-C,-Cs-alkyl-
carbamyloxy, C;-Cs-alkylthio, C4-Cy-alkylsulfinyl, C{-C4-alkylsulfonyl, aminosulfonyl,
N-C,-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C;-C,-alkylcarbamyl, formyl, C,-C,-
alkylcarbonyl, C4-C,-alkoxycarbonyl, amino, N-C+-Cj-alkylamino, N,N-di-(C-C4-alkyl)-
amino with two identical or different C,-C,-alkyl moieties, N-(C;-Cs-alkoxy-C-Cs-alkyl)-
amino, N-(C;-C4-alkylsulfonyl)amino, N-formylamino, N-(C4-C,-alkylcarbonyl)amino,
N-(C;-C,-alkoxycarbonyl)amino, N-(aryl-C4-C,-alkoxycarbonyl)amino and N-(heteroaryl-
C+-Cs-alkoxycarbonyl)amino,

or, taken together, complete, together with the carbon atom, to which they are attached,
a C4-Cg-cycloalkyl ring, in which C3-Cs-cycloalkyl ring 1 or 2 of its 2 to 7 methylene ring
members optionally are hetero ring members independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member;

R4 is hydrogen; hydroxy; or C-Ce-alkoxy;

Rs and Rs, taken together, complete, together with the 2 carbon atoms, to which they are
attached, and together with the methylene group, to which the said 2 carbon atoms are
attached, a saturated ring, which ring is, in addition to the substitution by the substituents
(R1)(R2)(Rs)C and R, and the N-substituted aminocarbonyl group depicted in the formula
I, optionally further substituted by 1 or 2 substituents independently selected from the
group, consisting of C4-Cg-alkyl, oxo, hydroxy, C;-Cg-alkoxy, C;-C,-alkoxy- C4-Cs-alkyl,
C,-Cs-alkylthio, C1-C4-alkylthio-C4-Cs-alkyl, formyl, C4-Cg-alkylcarbonyl,  C4-Cg-
alkoxycarbonyl, carbamyl, N-C4-Cg-alkylcarbamyl, N,N-di-(C;-Cs-alkyl)carbamyl with two
identical or different C;-Cg-alkyl moieties, which two C;-Cg-alkyl moieties, taken together,
can complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C+-Cg-alkyl, C-Cs-alkoxy and C-Cg-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the
nitrogen ring member, to which the two C4-Cs-alkyl moieties of the N,N-di- (C1-Cs-
alkyl)carbamyl group are attached, optionally 1 or 2 further ring members are hetero ring
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members, any other ring member being present being a carbon ring member, the said
further hetero ring member(s) being independently selected from the group, consisting of
a nitrogen ring member, an oxygen ring member and a sulfur ring member, C4-Cg-
alkylsulfonyl, C;-Cg-alkoxysulfonyl, aminosulfonyl, N-C4-Cs-alkylaminosulfonyl, N,N-di-
(C4-Cg-alkyl)aminosulfonyl with two identical or different C,-Cg-alkyl moieties, which two
C;-Csg-alkyl moieties, taken together, can complete, together with the nitrogen atom, to
which they are attached, a saturated or unsaturated ring, which ring is optionally
substituted by 1 to 3 substituents independently selected from the group, consisting of
oxo, C-Ce-alkyl, Cs-Cs-alkoxy and C4-Ce-alkylthio, and which ring has 3 to 7 ring mem-
bers, of which ring members, in addition to the nitrogen ring member, to which the two
C,-Cs-alkyl moieties of the N,N-di-(C4-Cs-alkyl)aminosulfonyl group are attached, optio-
nally 1 or 2 further ring members are hetero ring members, any other ring member being
present being a carbon ring member, the said further hetero ring member(s) being inde-
pendently selected from the group, consisting of a nitrogen ring member, an oxygen ring
member and a sulfur ring member, C4-Cs-alkylsulfinyl, C-Cs-alkoxysulfinyl, aminosulfi-
nyl, N-C,-Cg-alkylaminosulfinyl, N,N-di-(C,-Cg-alkyl)aminosulfinyl with two identical or
different C;-Csg-alkyl moieties, which two C4-Cg-alkyl moieties, taken together, can com-
plete, together with the nitrogen atom, to which they are attached, a saturated or unsatu-
rated ring, which ring is optionally substituted by 1 to 3 substituents independently selec-
ted from the group, consisting of oxo, C4-Ce-alkyl, C4-Ce-alkoxy and C4-Ce-alkylthio, and
which ring has 3 to 7 ring members, of which ring members, in addition to the nitrogen
ring member, to which the two C,-Cg-alkyl moieties of the N,N-di-(C;-Cg-alkyl)aminosulfi-
nyl group are attached, optionally 1 or 2 further ring members are hetero ring members,
any other ring member being present being a carbon ring member, the said further hete-
ro ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, C,-Cg-alkylsulfonylami-
no, C,-Cs-alkoxysulfonylamino, aminosulfonylamino, N-C;-Cg-alkylaminosulfonylamino,
N,N-di-(C,-Cs-alkyl)aminosulfonylamino with two identical or different C;-Cs-alky! moie-
ties, formylamino, C;-Cs-alkylcarbonylamino, C+-Cs-alkoxycarbonylamino, carbamylami-
no, N-C;-Cg-alkylcarbamylamino, N,N-di-(C;-Cs-alkyl)carbamylamino with two identical or
different C,-Cg-alkyl moieties and a heterocyclyl or heteroaryl group, the said hetero-
cyclyl or heteroaryl group being optionally substituted by 1 or 2 substituents indepen-
dently selected from the group, consisting of oxo, Cs-Ce-alkyl, C1-Cg-alkoxy and C;-Ce-
alkylthio, and which ring has 5 to 7 ring members, of which ring members 1 or 2 ring
members optionally being hetero ring members and any other ring member being a
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carbon ring member, the said hetero ring member(s) being independently selected from
the group, consisting of a nitrogen ring member, an oxygen ring member and a sulfur
ring member,

is a C4-Cg-alkyl, Cs-Cg-cycloalkyl or C3-Cg-cycloalkyl-C;-Cs-alkyl group, which C,-Cg-al-
kyl, Cs-Cg-cycloalkyl or C5-Cs-cycloalkyl-C-Cq-alkyl group is optionally substituted by 1
to 3 substituents independently selected from the group, consisting of halogen, cyano,
Ca-Cs-cycloalkyl, heterocyclyl, C4-Cg-alkyl, hydroxy-C1-Cs-alkyl, C4-Cy-alkoxy-C;-Cy-alkyl,
oxo, hydroxy, C-Ce-alkoxy, C-Cs-alkoxy-Cq-Cs-alkoxy, formyloxy, C-Ce-alkylcarbonyl-
oxy, C-Cs-alkylthio, Cs-C4-alkyisulfinyl, Cs-Ca-alkylsulfonyl, carboxy, carbamyl, N-C1-Cs-
alkylcarbamyi, formyl, C4-Cq-alkylcarbonyl, C-C4-alkoxycarbonyl and an aryl or hetero-
aryl group, which aryl or heteroary! group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, aryl, hetero-
aryl, C;-Ce-alkyl, hydroxy-C;-Cq-alkyl, C1-C4-alkoxy-C4-Cs-alkyl, trifluoromethyl, hydroxy,
C,-Cg-alkoxy, C;-Cs-alkoxy-C4-C4-alkoxy, benzyloxy, phenoxy, formyloxy, C+-Cs-alkylcar-
bonyloxy, C;-Cs-alkylthio, C4-Cs-alkylsulfinyl, C4-C4-alkylsulfonyl, aminosulfonyl, N-C4-Ca-
alkylaminosulfonyl, carboxy, carbamyl, N-C4-Cs-alkylcarbamyl, formyl, C4-Cs-alkylcarbo-
nyl, C-Cs-alkoxycarbonyl, amino, N-C4-C,-alkylamino, N,N-di-(C4-C4-alkyl)amino with
two identical or different C4-C4-alkyl moieties, which two C,-Cs-alkyl moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C4-Ce-alkyl, C4-Ce-alkoxy and
C,-Cs-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C;-C,-alkyl moieties of the N,N-di-
(C1-C4-alkyl)amino group are attached, optionally 1 or 2 further ring members are hetero
ring members, any other ring member being present being a carbon ring member, the
said further hetero ring member(s) being independently selected from the group, con-
sisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
N-(C;-C,-alkoxy-C4-C4-alkyl)amino, N-(C;-C,-alkylsulfonyl)amino, N-formylamino,
N-(C,-C,-alkyicarbonylamino, N-(C-Cs-alkoxycarbonyl)amino, N-(aryl-C,-C4-alkoxycar-
bonyl)amino and N-(heteroaryl-C;-C,-alkoxycarbonyl)amino; an aryl or heteroary! group,
which aryl or heteroaryl group is optionally substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, aryl, heteroaryl,
C,-Cg-alkyl, hydroxy-C4-Cy-alkyl, Cs-Cs-alkoxy-C;-Cs-alkyl, fluoromethyl, difluoromethyl,
trifluoromethyl, hydroxy, C;-Ce-alkoxy, C4-Cs-alkoxy-C1-Cs-alkoxy, benzyloxy, phenoxy,
formyloxy, C;-C4-alkylcarbonyloxy, C-C,-alkylthio, C4-C4-alkylsulfinyl, C4-C4-alkylsulfo-
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nyl, aminosulfonyl, N-C4-C4-alkylaminosulfonyl, N,N-di-(C-Cs-alkyl)aminosulfony! with
two identical or different C4-C4-alkyl moieties, which two C;-C4-alkyl moieties, taken to-
gether, can complete, together with the nitrogen atom, to which they are attached, a sa-
turated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents in-
dependently selected from the group, consisting of oxo, C-Ce-alkyl, C4-Ce-alkoxy and
C;-Ce-alkylthio, and which ring has 3 to 7 ring members, of which ring members, in addi-
tion to the nitrogen ring member, to which the two C,-Cg4-alkyl moieties of the N,N-di-
(C4-C4-alkyl)aminosulfony! group are attached, optionally 1 or 2 further ring members are
hetero ring members, any other ring member being present being a carbon ring member,
the said further hetero ring member(s) being independently selected from the group,
consisting of a nitrogen ring member, an oxygen ring member and a sulfur ring member,
carboxy, carbamyl, N-C;-C-alkylcarbamyl, formyl, C;-C,-alkylcarbonyl, C4-C,-
alkoxycarbonyl, amino, N-C;-C,-alkylamino, N,N-di-(C;-Cs-alkyl)amino with two identical
or different C;-C,4-alkyl moieties, which two C,-C,-alkyl moieties, taken together, can
complete, together with the nitrogen atom, to which they are attached, a saturated or
unsaturated ring, which ring is optionally substituted by 1 to 3 substituents independently
selected from the group, consisting of oxo, C1-Cs-alkyl, C4-Ce-alkoxy and C,-Ce-alkylthio,
and which ring has 3 to 7 ring members, of which ring members, in addition to the nitro-
gen ring member, to which the two C,-C4-alkyl moieties of the N,N-di-(C-C,-alkyl)amino
group are attached, optionally 1 or 2 further ring members are hetero ring members, any
other ring member being present being a carbon ring member, the said further hetero
ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur fing member, N-(C4-C4-alkoxy-C4-Cq-
alkyl)amino, N-(C4-C,-alkylsulfonyl)amino, N-formylamino, N-(C4-C,4-alkylcarbonyl)amino,
N-(C;-C,-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(heteroaryl-
C;-C.-alkoxycarbonyl)amino; or an aryl group, which ary! group is optionally substituted
at two of its carbon ring members, which two carbon ring members are adjacent to each
other, by two substituents, which two substituents form, together with the two adjacent
carbon ring members, to which they are attached, a heteroaryl ring, which heteroaryl ring
is optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, nitro, cyano, C;-Ce-cycloalkyl, Cs-Cs-cycloalkyl-C4-Cs-alkyl, aryl,
heteroaryl, C;-Cs-alkyl, hydroxy-C4-Cs-alkyl, C;-Cs-alkoxy-C4-Cs-alkyl, C4-Cq-alkyl-
carbonyl-C4-C4-alkyl, trifluoromethyl, hydroxy, C;-Cg-alkoxy, C1-Cs-alkoxy-C¢-C4-alkoxy,
C-C4-alkylcarbonyl-C4-C,-alkoxy, benzyloxy, phenoxy, formyloxy, C4-Cs-alkylcarbonyl-
oxy, carbamyloxy, N-C;-C,-alkylcarbamyloxy, C-Cs-alkylthio, C4-C4-alkylsulfinyl, C4-C,-
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alkylsulfonyl, aminosulfonyl, N-C,-C,-alkylaminosulfonyl, carboxy, carbamyl, N-C4-C4-al-
kylcarbamyl, formyl, C,-Cs-alkylcarbonyl, C4-Cs-alkoxycarbonyl, amino, N-C4-Cg-alkyl-
amino, N,N-di-(C4-Cs-alkyl)amino with two identical or different C,-C4-alkyl moieties,
N-(C;-C4-alkoxy-C,-Cy-alkyl)amino, N-(C,-C4-alkylsulfonyl)amino, N-formylamino,
N-(C,-Cg4-alkylcarbonyl)amino, N-(C,-C,-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycar-
bonyl)aminoc and N-(heteroaryl-C,-Cy4-alkoxycarbonyl)amino;

either

Rs is hydrogen; and

Re is hydroxy

or

Rs and Ry, taken together, are oxo; and

Rio is a group of the formula CH(R:)C(=O)N(R4)R. (Ig); or (CH,)N(H)R; (th),

in which formula Ig

R. is a C4-Cs-alkyl, C4-C,-alkoxy-C;-Cs-alkyl, C3-Cs-cycloalkyl or C3-Cs-cycloalkyl-
C1-C4-alkyl group, which C4-Cs-alkyl, C1-C4-alkoxy-C4-Cy4-alkyl, C3-Cs-cycloalkyl or
C;-Cs-cycloalkyl-C,-Cs-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, Cs-Cs-cycloalkyl, Cy-
Ce-alkyl, hydroxy-C-Cs-alkyl, C4-Cs-alkoxy-C¢-C4-alkyl, oxo, hydroxy, C,-Ce-alkoxy,
C,-C4-alkoxy-C4-Cy-alkoxy, formyloxy, C-Cy-alkylcarbonyloxy, C4-C,-alkylthio, Cs-
Cs-alkylsulfinyl, C4-C4-alkylsulfonyl, formyl, C,-Cs-alkylcarbonyl and C4-C,-
alkoxycarbonyl; and
Rq and Re
either are, independently from each other, hydrogen; a C,-Cs-alkyl, Cs-Cg-cycloal-
kyl or C5-Cg-cycloalkyl-C,-C4-alkyl group, which C-Cg-alkyl, C;-Cs-cycloalkyl or
Cs-Cs-cycloalkyl-C,-Cy-alkyl group is optionally substituted by 1 to 3 substituents
independently selected from the group, consisting of cyano, Cs-Cs-cycloalkyl, C;-
Ce-alkyl, hydroxy-C4-C4-alkyl, C-Cs-alkoxy-C,-Cs-alkyl, oxo, hydroxy, C4-Ce-alkoxy,
C,-C4-alkoxy-C,-Cy-alkoxy, formyloxy, C4-C,-alkylcarbonyloxy, C4-C,-alkylthio, C¢-
C;-alkylsulfinyl, C4-Cy4-alkylsulfonyl, formyl, C,-C4-alkylcarbonyl and C,-C,-
alkoxycarbonyl; or an aryl, aryl-C,-C4-alkyl, heteroary! or heteroaryl-C,-C,-alkyl
group, which aryl, aryl-C4-C4-alkyl, heteroaryl or heteroaryl-C;-C4-alkyl group is op-
tionally ring-substituted by 1 to 3 substituents independently selected from the
group, consisting of halogen, nitro, cyano, Cs-Cs-cycloalkyl, C;-Cg-cycloalkyl-C4-Cy-
alkyl, aryl, heteroaryl, C{-Cg-alkyl, hydroxy-C,-Cs-alkyl, C4-C4-alkoxy-C4-C,-alkyl,
C,-C,-alkylcarbony!-C,-Cs-alkyl, trifluoromethyl, hydroxy, C;-Cs-alkoxy, C4-C4-
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alkoxy-C4-C4-alkoxy, C,-Cy4-alkylcarbonyl-C,-C4-alkoxy, benzyloxy, phenoxy, for-
myloxy, C+-Cs-alkylcarbonyloxy, carbamyloxy, N-C,-Cs-alkylcarbamyloxy, C4-Cs-
alkylthio, C,-Cy4-alkylsulfinyl, C,-C4-alkylsulfonyl, aminosulfonyl, N-C¢-C,-alkylami-
nosulfonyl, carboxy, carbamyl, N-C,-Cs-alkylcarbamyl, formyl, C,-Cs-alkylcarbonyl,
C;-Cs-alkoxycarbonyl, amino, N-C;-C,-alkylamino, N,N-di-(C-C4-alkyl)amino with
two identical or different C4-C,-alkyl moieties, N-(C;-C4-alkoxy-C-C4-alkyl)amino,
N-(C;-C;-alkylsulfonyl)amino, N-formylamino, N-(C,-Cy4-alkylcarbonylyamino,
N-(C,-Cs-alkoxycarbonyl)amino, N-(aryl-C-C4-alkoxycarbenyl)amino and N-(hete-
roaryl-C,-Cy4-alkoxycarbonyl)amino,
or, taken together, complete, together with the nitrogen atom, to which they are
attached, an azepanyl, morpholinyl, piperazinyl, piperidyl or pyrrolidyl ring, which
azepanyl, morpholinyl, piperazinyl, piperidyl or pyrrolidyl ring is optionally substitu-
ted by 1 to 3 substituents independently selected from the group, consisting of cya-
no, C;-Cg-cycloalkyl, C4-Ce-alkyl, hydroxy-C,-C,-alkyl, C,4-C,-alkoxy-C4-Cy-alkyl,
oxo, hydroxy, C,-Ce-alkoxy, C1-C4-alkoxy-C4-Cs-alkoxy, formyloxy, C,-C4-alkylcar-
bonyloxy, C4-Cs-alkylthio, C4-Cs-alkylsulfinyl, C4-Cy4-alkylsulfonyl, formy!, C4-Cs-al-
kylcarbonyi and C4-C4-alkoxycarbonyl, and in which azepanyl, morpholinyl, pipera-
zinyl, piperidyl or pyrrolidyl ring 1 or 2 of its methylene ring members can be re-
placed by a hetero ring member independently selected from the group, consisting
of -§(=0)- and -S(=0),-, and

in which formula Ih
kis0; 1; or2; and
Ry is hydrogen; a C,-Cg-alkyl or C;-Cs-cycloalkyl-C4-Cs-alkyl group, which C,-Cs-al-
kyl or C3-Cg-cycloalkyl-C,-Cs-alky! group is optionally substituted by 1 to 3 substitu-
ents independently selected from the group, consisting of cyano, C;-Cg-cycloalkyl,
C;-Cs-alkyl, hydroxy-C,-C-alkyl, C4-C4-alkoxy-C,-C4-alkyl, fluoromethyl, difluoro-
methyl, trifluoromethyl, oxo, hydroxy, C4-Cg-alkoxy, C;-C,4-alkoxy-C,-Cs-alkoxy, for-
myloxy, C4-C4-alkylcarbonyloxy, C4-Cy-alkylthio, C4-Cs-alkylsulfinyl, C{-C4-alkylsul-
fonyl, formyl, C4-C4-alkylcarbony! and C,-C4-alkoxycarbonyl; an aryl, aryl-C,-C,-al-
kyl, heteroaryl, heteroaryl-C4-C4-alkyl, chroman-4-yl, isochroman-4-yl, thiochroman-
4-yl, isothiochroman-4-yl, 1,1-dioxo-1lambda*6*-thiochroman-4-y!, 2,2-dioxo-
2lambda*6*-iscthiochroman-4-yl, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3,4-tetrahydro-
isoquinol-4-yl, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-tetrahydro-1lamb-
da*6*-benzofe](1,2]thiazin-4-yl, 2,2-dioxo-1,2,3,4-tetrahydro-2lambda*6*-benzo-
[c][1,2]thiazin-4-yl, 1,1-dioxo-3,4-dihydro-1H-1lambda*6*-benzo[c][1,2]oxathiin-4-yl,
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2,2-dioxo-3,4-dihydro-2H-2lambda*6*-benzofe][1,2]oxathiin-4-yl, 2,3,4,5-tetrahydro-
benzo[bJoxepin-5-yl or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-yi group, which aryl,
ary!-C4-C;-alkyl, heteroaryl, heteroaryl-C,-C,-alkyl, chroman-4-yl, isochroman-4-yl,
thiochroman-4-yl, isothiochroman-4-yi, 1,1-dioxo-1lambda*6*-thiochroman-4-yl,
2,2-dioxo-2lambda*6*-isothiochroman-4-yl, 1,2,3,4-tetrahydro-quinol-4-yl, 1,2,3,4-
tetrahydro-isoquinol-4-yl, 1,2,3,4-tetrahydro-naphth-1-yl, 1,1-dioxo-1,2,3,4-
tetrahydro-1lambda*6*-benzo[e][1,2]thiazin-4-yl, 2,2-dioxo-1,2,3 4-tetrahydro-
2lambda*6*-benzo[c][1,2]thiazin-4-yl, 1,1-diox0-3,4-dihydro-1H-1lambda*6*-benzo-
[c][1.2]oxathiin-4-yl, 2,2-diox0-3,4-dihydro-2H-2lambda*6*-benzo[e][1,2]oxathiin-4-
yl, 2,3,4,5-tetrahydro-benzo[bloxepin-5-yl or 1,3,4,5-tetrahydro-benzo[c]oxepin-5-yl
grbup is optionally ring-substituted by 1 to 3 substituents independently selected
from the group, consisting of halogen, nitro, cyano, C;-Cs-cycloalkyl, C5-Cs-cycloal-
kyl-C,-Cy4-alkyl, aryl, heteroaryl, C,-Ce-alkyl, hydroxy-C,-Cs-alkyl, C,-Cs-alkoxy-
C,-Cs-alkyl, C,-C4-alkylcarbonyl-C,-Cys-alkyl, triflucromethyl, hydroxy, C,-Ce-alkoxy,
C,-Cs-alkoxy-C4-Cy-alkoxy, C-Cs-alkylcarbonyl-C4-Cs-alkoxy, benzyloxy, phenoxy,
formyloxy, C4-C4-alkylcarbonyloxy, carbamyloxy, N-C,-Cs-alkylcarbamyloxy, C4-Cs4-
alkylthio, C4-Cys-alkylsulfinyl, C,-C4-alky!sulfonyl, aminosulfonyl, N-C,;-C,-alkylami-
nosulfonyl, carboxy, carbamyl, N-C4-Cg-alkylcarbamyl, formy!, C4-Cs-alkylcarbonyl,
C;-C4-alkoxycarbonyl, amino, N-C;-Cy-alkylamino, N,N-di-(C+-C4-alkyl)amino with
two identical or different C4-C4-alkyl moieties, N-(C-C4-alkoxy-C;-C4-alkyl)amino,
N-(C,-C,-alkylsulfonyl)amino, N-formylamino, N-(C,-C4-alkylcarbonyl)amino, N-
(C4-Cs-alkoxycarbonyl)amino, N-(aryl-C,-C,-alkoxycarbonyl)amino and N-(hete-
roary|-C,-C4-alkoxycarbonyl)amino, and in which aryl-C,-C,-alkyl or heteroaryl-
C1-Cs-alkyl group the C4-C4-alkyl moiety is optionally substituted by 1 or 2 substi-
tuents independently selected from the group, consisting of flucromethyl, difluoro-
methyl and trifluoromethy!; or a C,-Cs-cycloalkyl group, in which C4-Cs-cycloalkyl
group

(a) one of the carbon ring members of the C,-Cs-cycloalkyl moiety, which carbon
ring members are different from the carbon ring member of the C4-Cg-cycloalkyl
moiety, to which the nitrogen afom depicted in the formula 1h is attached, is
optionally replaced by a hetero ring member independently selected from the
group, consisting of -O-, -S-, -§(=0)-, -S(=0),- and -N(R,)-,

Ry being hydrogen; a C-Cg-alkyl, Cs-Cg-cycloalkyl or C;-Cg-cycloalkyl-C4-Cs-alky!
group, which C-Cg-alkyl, C5-Cs-cycloalkyl or C3-Cs-cycloalkyl-C,-Cs-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
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consisting of cyano, Cs-Cs-cycloalkyl, C,-Cg-alkyl, hydroxy-C,-Cs-alkyl, C1-Cs-
alkoxy-C4-Cy-alkyl, oxo, hydroxy, C,-Ce-alkoxy, C,-Cs-alkoxy-C,-C,-alkoxy, formyl-
oxy, C4-Cs-alkylcarbonyloxy, C4-Cy4-alkylthio, C4-Cy4-alkylsulfinyl, C,-C,-alkylsulfonyl,
formyl, C,-C,4-alkylcarbonyl and C;-Cs-alkoxycarbonyl; or an aryl, aryl-C-Cs-alkyl,
heteroary! or heteroary!-C,-C,4-alkyl group, which aryl, aryl-C,-C,-alkyl, heteroary! or
heteroaryl-C,-C,-alkyl group is optionally ring-substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, C;-Cs-
cycloalkyl, Cs-Cs-cycloalkyl-C4-Cs-alkyl, aryl, heteroaryl, C-Ce-alkyl, hydroxy-Cq-Cs-
alkyl, C4-C4-alkoxy-C4-Cs-alkyl, C1-C4-alkylcarbonyl-C4-C,-alkyi, trifluoromethyl, hy-
droxy, C4-Cs-alkoxy, C4-C4-alkoxy-C,-C4-alkoxy, C-C,-alkylcarbonyl-C,-C,-alkoxy,
benzyloxy, phenoxy, formyloxy, Cy-C4-alkylcarbonyloxy, carbamyloxy, N-C4-C4-al-
kylcarbamyloxy, C4-C,-alkylthio, C;-C,-alkylsulfinyl, C,-C4-alkylsulfonyl, aminosulfo-
nyl, N-C-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-Cs-alkylcarbamyl, formyl|,
C;-Cs-alkylcarbonyl, C,-C4-alkoxycarbonyl, amino, N-C,-C4-alkylamino, N,N-di-
(C4-C,4-alkyl)amino with two identical or different C,-Cy4-alkyl moieties, N-(C;-Cy4-
alkoxy-C4-Cy4-alkyl)amino, N-(C4-C4-alkylsulfonylyamino, N-formylamino, N-(C1-C,-
alkylcarbonyl)amino, N-(C4-C,-alkoxycarbonyl)amino, N-(ary!-C,-C4-alkoxycarbo-
nyf)yamino and N-(heteroaryl-C-C4-alkoxycarbonyl)amino,

(b) the C4-Cs-cycloalkyl moiety, which C4-Cs-cycloalkyl moiety is optionally modified
as defined under (a) hereinbefore to contain one hetero ring member, is optionally
substituted by 1 to 4 substituents independently selected from the group, con-
sisting of halogen, cyano, oxo, hydroxy, C;-Cg-alkoxy, C4-C4-alkoxy-C,-Cy-alkoxy,
formyloxy, C4-Cs-alkylcarbonyloxy, C-C4-alkoxycarbonyloxy, C;-C,-alkylthio, C4-C,-
alkylsulfinyl, C4-Cy-alkylsulfonyl, formyl, C,-C,-alkylcarbonyl, C,-C4-alkoxycarbonyl,
a Cy-Cg-alkyl, C3-Cg-cycloalkyl or C3-Cs-cycloalkyl-C4-Cy4-alkyl group, which C;-Ce-
alkyl, C3-Cg-cycloalkyl or C3-Cg-cycloalkyl-C4-C4-alkyl group is optionally substituted
by 1 to 3 substituents independently selected from the group, consisting of halo-
gen, cyano, C;-Cg-cycloalky!, C,-Cg-alkyl, hydroxy-C;-C4-alkyl, C;-Cy-alkoxy-C;-Cy-
alkyl, oxo, hydroxy, C,-Cg-alkoxy, C-Cs-alkoxy-C,-C,-alkoxy, formyloxy, C,-C,-al-
kylcarbonyloxy, C-C4-alkylthio, C,-C,-alkyisulfinyl, C;-C4-alkylsulfony!, formyl,
C-Cs-alkylcarbonyl and C4-Cy-alkoxycarbonyl, and an aryl, aryl-C-Cy-alkyl, hetero-
aryl, heteroaryl-C4-Cy-alkyl, heterocyclyl or heterocyclyl-C-Cy4-alkyl group, which
aryl, aryl-C4-Cy-alky!, heteroaryl, heteroaryl-C4-C4-alkyl, heterocyclyl or heterocyc-
lyl-C4-C4-alkyl group is optionally ring-substituted by 1 to 3 substituents indepen-
dently selected from the group, consisting of halogen, nitro, cyano, C;-Cg-cycloal-
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kyl, C3-Cg-cycloalkyl-C4-Cg-alkyl, aryl, heteroaryl, C,-Ce-alkyl, hydroxy-C;-Cs-alkyl,
C,-Cs-alkoxy-C4-Cy-alkyl, C4-Cy-alkylcarbonyl-C,-Cys-alkyl, trifluoromethyl, hydroxy,
C,-Cs-alkoxy, C4-C4-alkoxy-C4-Cy-alkoxy, C4-Cy-alkylcarbonyl-C4-C,-alkoxy, benzyl-
oxy, phenoxy, formyloxy, C4-C,-alkylcarbonyloxy, carbamyloxy, N-C4-Cs-alkylcarba-
myloxy, C-Cg-alkylthio, C4-C,-alkylsulfinyl, C-Cs-alkylsulfonyl, aminosulfonyl,
N-C,-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-Cs-alkylcarbamyl, formyl,
C1-Cs-alkylcarbonyl, C;-C4-alkoxycarbonyl, amino, N-C,-C,-alkylamino, N,N-di-
(C,4-Cs-alkyl)amino with two identical or different C4-Cy4-alkyl moieties, N-(C4-Cs-
alkoxy-C;-Cy-alkyl)amino, N-(C-C4-alkylsulfonyl)amino, N-formylamino, N-(C4-Cs-
alkylcarbonyl)amino, N-(C,-C4-alkoxycarbonyl)amino, N-(aryl-C,-C4-alkoxycarbo-
nyl)amino and N-(heteroaryl-C,-C4-alkoxycarbonyl)amino, and

(c) the C4-Cs-cycloalkyl moiety, which C,-Cg-cycloalkyl moiety is optionally modified
as defined under (@) hereinbefore to contain one hetero ring member, is optionally
substituted at two of its carbon ring members, which two carbon ring members are
adjacent to each other, by two substituents, which two substituents form, together
with the two adjacent carbon ring members, to which they are attached, a C3-Cs-
cycloalkyl ring, in which C3-Cs-cycloalkyl ring

(i) one of the carbon ring members of the C;-Cs-cycloalkyl ring thus formed, which
carbon ring members are different from the said two adjacent carbon ring members
of the C;3-Cs-cycloalkyl ring thus formed, to which the said two substituents are
optionally attached, is opticnally replaced by a hetero ring member independently
selected from the group, consisting of -O-, -S-, -S(=0)-, -S(=0),- and -N(Rn)-
R, being hydrogen; a C4-Cg-alkyl, C3-Cg-cycloalkyl or C;-Cs-cycloalkyl-C4-Cg-alkyl
group, which C;-Cs-alkyl, C3-Cs-cycloalkyl or C5-Cs-cycloalkyl-C4-Cs-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of cyano, C;-Cg-cycloalkyl, C4-Cs-alkyl, hydroxy-C;-Cy-alkyl, C4-Cs-
alkoxy-C,-C,4-alkyl, oxo, hydroxy, C,-Cg-alkoxy, C,-C4-alkoxy-C,-C4-alkoxy, formyl-
oxy, C4+-Cs-alkylcarbonyloxy, C4-Cs-alkylthio, C,-Cs-alkylsulfinyl, C4-Cs-alkylsulfonyl,
formyl, C-Cy4-alkylcarbonyl and C4-C,-alkoxycarbonyl; or an aryl, aryl-C,-C,-alkyl,
heteroaryl or heteroaryl-C4-C4-alkyl group, which aryl, aryi-C,-C,-alkyl, heteroary! or
heteroaryl-C4-Cy4-alkyl group is optionally ring-substituted by 1 to 3 substituents
independently selected from the group, consisting of halogen, nitro, cyano, C3-Cs-
cycloalkyl, C3-Cg-cycloalkyl-C4-Cs-alkyl, aryl, heteroaryl, C1-Ce-alkyl, hydroxy-C4-Cy-
alkyl, C4-C,-alkoxy-C¢-C,-alkyl, C,-C4-alkyicarbony!-C,-C4-alkyl, trifluoromethyl, hy-
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droxy, C;-Ce-alkoxy, C4-Cy-alkoxy-C4-Cs-alkoxy, C4-Cs-alkylcarbonyl-C4-C4-alkoxy,
benzyloxy, phenoxy, formyloxy, Cs-Cs-alkylcarbonyloxy, carbamyloxy, N-C4-Cs-al-
kylcarbamyloxy, C4-Cs-alkylthio, C4-C4-alkylsulfinyl, C4-C,-alkylsuifonyl, aminosulfo-
nyl, N-C,4-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C,-Cg-alkylcarbamyl, formyl,
C;-Cs-alkylcarbony!, C4-C4-alkoxycarbonyl, amino, N-C;-C4-alkylamino, N,N-di-
(C1-Cq-alkylyamino with two identical or different C,-Cs-alkyl moieties, N-(C4-Ca-
alkoxy-C;-Cg-alkyl)amino, N-(C-C4-alkylsulfonyl)amino, N-formylamino, N-(C4-C,-
alkylcarbonyl)amino, N-(C4-C4-alkoxycarbonyl)amino, N-(aryl-C4-C,-alkoxycarbo-
nyl)amino and N-(heteroaryl-Cs-Cs-alkoxycarbonyl)amino, and

(i) the C;-Csg-cycloalkyl ring thus formed, which C3-Cg-cycloalkyl ring is optionally
modified as defined under (i) hereinbefore to contain one hetero ring member, is
optionally substituted by 1 to 4 substituents independently selected from the group,
consisting of halogen, cyano, oxo, hydroxy, C;-Ce-alkoxy, C4-Cs-alkoxy-C4-Cs-
alkoxy, formyloxy, C4-C,4-alkylcarbonyloxy, C;-C4-alkoxycarbonyloxy, C4-C4-alkyl-
thio, C4-Cs-alkylsulfinyl, C4-C4-alkylsulfonyl, formyl, C;-Cs-alkylcarbonyl, C4-Cq-
alkoxycarbonyl, a C;-Cs-alkyl, C3-Cs-cycloalkyl or C3-Cg-cycloalkyl-C4-C,-alkyl
group, which C;-Cg-alkyl, C3-Cg-cycloalky! or C;-Cg-cycloalkyl-C4-C,-alkyl group is
optionally substituted by 1 to 3 substituents independently selected from the group,
consisting of halogen, cyano, C;-Cs-cycloalkyl, C1-Ce-alkyl, hydroxy-C4-C4-alkyl,
C;-Cs-alkoxy-Cy-C4-alkyl, oxo, hydroxy, C-Cg-alkoxy, C4-Cs-alkoxy-C4-C4-alkoxy,
formyloxy, C1-C4-alkylcarbonyloxy, C-Cs-alkylthio, C4-Ce-alkylsulfinyl, C-Cs-alkyl-
sulfonyl, formyl, C4-Cs-alkylcarbonyi and C-Cq-alkoxycarbonyl, and an aryl, aryl-
C,-Cs-alky!, heteroaryl, heteroaryl-C-C,-alkyl, heterocyclyl or heterocyclyl-C4-Cs-
alkyl group, which aryl, aryl-C;-C4-alkyl, heteroaryl, heteroaryl-C,-C,-alkyl, hetero-
cyclyl or heterocyclyl-C,-C4-alkyl group is optionally ring-substituted by 1 to 3 sub-
stituents independently selected from the group, consisting of halogen, nitro, cya-
no, Cs-Cg-cycloalkyl, Ca-Cs-cycloalkyl-C;-Cs-alkyl, aryl, heteroaryl, C4-Ce-alkyl, hy-
droxy-C1-Cq-alkyl, C4-C4-alkoxy-C4-Cs-alkyl, C;-C4-alkylcarbonyl-C4-Cq-alkyl, trifluo-
romethyl, hydroxy, C4-Cg-alkoxy, C4-Cs-alkoxy-C1-Cs-alkoxy, C4-Cs-alkylcarbonyl-
C,-C4-alkoxy, benzyloxy, phenoxy, formyloxy, C-Cs-alkylcarbonyloxy, carbamyl-
oxy, N-C,-C,-alkylcarbamyloxy, C-Cs-alkylthio, Cs+-Cq-alkylsulfinyl, C4-Cs-alkylsul-
fonyl, aminosulfonyl, N-C-C4-alkylaminosulfonyl, carboxy, carbamyl, N-C4-C4-alkyl-
carbamyl, formyl, C4-C4-alkylcarbonyl, C4-C,-alkoxycarbonyl, amino, N-C,-C,-alkyl-
amino, N,N-di-(C4-Cs-alkyl)amino with two identical or different C;-Cs-alkyl moie-
ties, N-(C;-Cs-alkoxy-C-C4-alkyl)amino, N-(C,-C,-alkylsulfonyl)amino, N-formy!-



WO 2009/013293 PCT/EP2008/059606

amino, N-(C4-C4-alkylcarbonyl)amino, N-(C4-C,-alkoxycarbonyl)amino, N-(aryl- C;-
C;-alkoxycarbonyl)amino and N-(heteroaryl-C,-Cs-alkoxycarbonyl)amino,

in free form or in salt form.

2. A process for the preparation of a compound as defined in claim 1 of the formula |, in free

form or in salt form, comprising the steps of

a) reaction of a compound of the formula

RZ L1 (")s

in which R4, Rz, Rs, R4, Rs and Rg are as defined for the formula | and L, is a leaving group,

in free form or in salt form, with a compound of the formula

R7
Ho Ra (),
N R,
H R,

in which R+, Rg, Rg and Ry are as defined for the formula 1, in free form or in salt form, or

b) for the preparation of a compound of the formula |, in free form or in salt form, in which R,
is a group of the formula N(R,)-C(=0)R; (1a); N(Ra)-S(=0)R; (Ib); or N(Ra)-S(=0).Rs (Ic), in
which formulae la, Ib and Ic R, is hydrogen; C-Cs-alkyl; C;-Cy4-alkoxy-C4-Cs-alkyl; C4-Cs-al-
kylthio-C-Cg4-alkyl; C5-Cs-cycloalkyl; C3-Cs-cycloalkyl-C4-Cs-alkyl, heterocyclyl; or heterocyc-
lyl-C4-Cs-alkyl; and Ry, is hydrogen; C4-Cg-alkyl; trifluoromethyl; C;-Cs-alkoxy; C1-C4-alkoxy-
C-Cy-alkyl; C4-Cg-alkylthio; C4-Cy4-alkylthio-C4-C,-alkyl; C3-Cg-cycloalkyl; Cs-Cg-cycloalkyl-
C1-Cs-alkyl; heterocyclyl; heterocyclyl-Cs-C4-alkyl, amino; C;-Cs-alkylamino; or di-(C+-Cs-al-
kyl)amino with two identical or different C;-Cg-alkyl moieties, which two C4-Cg-alkyl moieties,
taken together, can complete, together with the nitrogen atom, to which they are attached, a
saturated or unsaturated ring, which ring is optionally substituted by 1 to 3 substituents inde-
pendently selected from the group, consisting of oxo, C4-Cg-alky!l, C4-Ce-alkoxy and C,-Ce-al-
kylthio, and which ring has 3 to 7 ring members, of which ring members, in addition to the ni-
trogen ring member, to which the two C,-Cs-alkyl moieties of the di-(C4-Cg-alkyl)amino group
are attached, optionally 1 or 2 further ring members are hetero ring members, any other ring
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member being present being a carbon ring member, the said further hetero ring member(s)

being independently selected from the group, consisting of a nitrogen ring member, an oxy-

gen ring member and a sulfur ring member, reaction of a compound of the formuia

H_ N R, o R,
R, Rg (v),
R; R T Rio
3
R5 RG R9

in which R,, Rs, R4, Rs, Re, Ry, Rs, Rg and Ry are as defined for the formula | and R, is hy-
drogen; Cy-Cg-alkyl; C1-Cs-atkoxy-C;-Cs-alkyl; C4-Cy-alkylthio-C4-Cs-alkyl; Cs-Cs-cycloalkyl;
Cs-Cg-cycloalkyi-C4-C,-alkyl; heterocyclyl; or heterocyclyl-C4-Cy-alkyl, in free form or in salt
form, with a compound of the formula Ry-C(=0)-L; (V); Rp-S(=0)-Ls (VI); or Ry-S(=0)2-L4
(VID), in which formulae V, VI and VII Ry, is hydrogen; C;-Cs-alkyl; trifluoromethyl; C;-Cg-alko-
xy; C4-Cq-alkoxy-C-Cs-alkyl; C4-Cg-alkylthio; C4-Cy-alkylthio-C4-Cg-alkyl; C;5-Cg-cycloalkyl;
Ca-Cs-cycloalkyl-C1-C4-alkyl; heterocyclyl; heterocyclyl-C-C4-alkyl; amino; C4-Cg-alkylamino;
or di-(C4-Cg-alkyl)amino with two identical or different C;-Cs-alkyl moieties, which two C4-Cs-
alkyl moieties, taken together, can complete, together with the nitrogen atom, to which they
are attached, a saturated or unsaturated ring, which ring is optionally substituted by 1 to 3
substituents independently selected from the group, consisting of oxo, C-Ce-alkyl, C4-Cs-
alkoxy and C-Cg-alkyithio, and which ring has 3 to 7 ring members, of which ring members,
in addition to the nitrogen ring member, to which the two C;-Cg-alkyl moieties of the di-
(C4-Cg-alkyl)amino group are attached, optionally 1 or 2 further ring members are hetero ring
members, any other ring member being present being a carbon ring member, the said further
hetero ring member(s) being independently selected from the group, consisting of a nitrogen
ring member, an oxygen ring member and a sulfur ring member, L; is a leaving group, L3 is a

leaving group and L, is a leaving group, in free form or in salt form,

in each case optionally followed by reduction, oxidation or other functionalisation of the resul-
ting compound and/or by cleavage of any protecting group(s) optionally present,

and of recovering the so obtainable compound of the formula | in free form or in salt form.

3. A compound as defined in claim 1, in free form or in pharmaceutically acceptable salt

form, for use as a medicament.



WO 2009/013293 PCT/EP2008/059606

-71-

4. A compound as defined in claim 1, in free form or in pharmaceutically acceptable salt
form, for use in the treatment of neurological or vascular disorders related to beta-amyloid

generation and/or aggregation.

5. A pharmaceutical composition comprising a compound as defined in claim 1, in free form
or in pharmaceutically acceptable salt form, as active ingredient and a pharmaceutical carrier
or diluent.

6. The use of a compound as defined in claim 1, in free form or in pharmaceutically accep-
table salt form, as a medicament for the treatment of neurological or vascular disorders re-
lated to beta-amyloid generation and/or aggregation.

7. The use of a compound as defined in claim 1, in free form or in pharmaceutically accep-
table salt form, for the manufacture of a medicament for the treatment of neurological or

vascular disorders related to beta-amyloid generation and/or aggregation.

8. A method for the treatment of neurological or vascular disorders related to beta-amyloid
generation and/or aggregation in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of a compound as defined in
claim 1, in free form or in pharmaceutically acceptable salt form.

9. A combination comprising a therapeutically effective amount of a compound as defined in
claim 1, in free form or in pharmaceutically acceptable salt form, and a second drug sub-

stance, for simultaneous or sequential administration.
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