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1. A peptide of the formula

ACYL - X - Y -W -y (1)

and the pharmaceutically acceptable acid addition salts
thereof, wherein ACYL is DNMa,
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> CH-C-, C C-
éO R BOC~ NH COZCH3 BOC-NH \tONHz

wherein R is hydrogen or a straight or branched lower
alkyl of from one to six carbon atoms,

0

d ¢
?H— - , Or Ph?HZCH—‘—;
COz-t~Bu SCHZPh

X is HIS, HOMCHIS, PHE, HOMOPHE, ILE, LEU,
NLE, N-MeHIS, N-MeLEU, or —NHZH@—;

Y is STA, CYSTA, or PHSTA;
W is LEU, ILE, N-MeLEU, N-MeILE, VAL or absent with
the proviso that, wien ACYL is DNMA;, W is present; and
U is ~-NHCH CH(@H )CH CH3, NHCHzPh,
-NHCHCH(CH )CHCH3 -NHCH“CH(OH)CHéSCH(CH3)2,
HQOH

ﬂNHCH2CH(OH)CHZSOCH(CH3)25 —NHCHQCH(OH)CHZSOZCH(CH3)2,

’ -NHCH24 N—CHZEﬁ; -NHCH2CH2Ph,
-NHCH 2 . CHzNHZ ’ -‘NHCHZTCHzNHBOC :
4

. AN
NHCH, CHZNHZ , -NHCHZ—Q )

-MHCHZCH=¢H2, ~©C2Hs, OCH » Or =NH= NH .4
Z 1is benzyloxycatbonyl.
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BACKGROUND OF THE INVENTION

Renin is a natural enzyme which is released into the
blood from the kidney. It cleaves its natural substrate,
angiotensinogen, releasing decapeptide, angiotensin I,
This is in turn cleaved by converting enzyme in the lung,
kidney and other tissues to an octapeptide, angiotensin
II. Angiotensin II raises blood pressure both directly by
causing arteriolar constriction and indirectly hy
stimulating release of the sodium-retaining hormone
aldosterone from the adrenal gland causing a rise in
extracellulor fluid volume. Inhibitors of renins have
been sought as an agent for control of hypertension and
hyperaldosteronism.

The present invention concerns novel peptides which
inhibit renin. It also concerns pharmaceutical
compositions containing theseé novel peptides, methods of
treating renin-associated hypertension,
hyperaldosteronism, and congestive heart failure, as well
as the use of the peptides as diagnostic tools, and the
methods for preparing the peptides.

United States 4,479,941 covers certain
renin-inhibitory peptides of the formula

o5 o | ,
T2 1 ca |
N A\ -
/1\ /Y NAASNE
A-B-8-D-N ﬁ T ﬁ
i 9 CHZ H OHQ R‘
Iy
R

European Application No. 85/308759 covers certain
renin-inhibitory dipeptides of the formula
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R0 R0  CH.OH 0
1 1 1l Il | 2 L 5
R}-(0) ~CH-C~NH~CH-C-NH-CH-CH-CH,~C-R

wherein m is 0 or 1 and Rl-R5 are a variety of organic groups.
Eurcpean Application No. 184,855 covers renin-inhibitory
peptides of the formula

wherein A is an N-protecting group; Rl, R3, Rs‘and R7 are lower
alkyl or lipophilic or aromatic amino acid side chains and may
be the same or different; RZ’ R4 and R6 are hydrogen or lower
alkyl and may be the same or different; X is hydrogen, lower
alkyl or -CH,-ORg, wherein Rg is hydrogen, lower alkyl or
alkaryl; and R9 is lower alkyl, hydroxy, hydroxyalkyl, alkoxy,
allyl, alkaryloxy or thioalkyl and pharmaceutically acceptable 5
salts thereof.

SUMMARY OF THE INVENTION

The present invention relates to novel peptides of the
formula

ACYL - X - Y ~-W-U (1)
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and the pharmaceutically acceptable acid addition salts thereof
wherein ACYL, X, ¥, W, and U are as defined herein below.

The invention also includes pharmaceutical compositions
comprising an effective amount of the above peptide of formula
I in admixture with a pharmaceuti¢ally acceptable carrier or
excipient and a method for treating renin-associated
hypertension in a patient suffering therefrom comprising
administering to said patient the above pharmaceutical
composition in unit dosage form.

Further the invention includes a pharmaceutical
composition comprising an effective amount of a peptide of
formula I above in admixture with a pharmaceutically acceptable
carrier or excipient, and a method for treating
hyperaldosteronism in a patient suffering therefrom comprising
administering to said patient the above pharmaceutical
composition in unit dosage form.

The present invention also includes the use of peptides of
formula I above as diagnostic tools for the identification of
cases of hyperternision due to renin excess.

The invention further includes methods for preparing
peptides of formula I above.

Also the invention includes a pharmaceutical composition
comprising an amount effective for treating congestive heart
failure of a compound of formula I above in admixture with a
pharmaceutically acceptable carrier or excipient and a method
of treating congestive heart failure in a patient suffering
therefrom comprising administering to said patient the above
pharmaceutical composition in unit dosage form.

DETAILED DESCRIPTION

The following table provides a dictionary of the terms
used in the description of the inventien.
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TABLE I
Abbreviated Designation Amino Acid
HIS L-Histidine
D-HIS D-Histidine
5 LEU L-Leucine
D-LEU D-Leucine
STA 4(s)-Amino-3(S)-hydroxy-6-
methylheptanoic acid
"*..¢  PHSTA 4(S)-Amino-3(S)-hydroxy-5-
Tl 0 phenylpentanoic acid
Ceenn CYSTA 4(S)-Anino-3(S)~-hydroxy-5-
i cyclohexanepentanoic acid
Y ILE L-Isoleucine
e D-ILE D-Isoleucine
15 N-MeHIS N-Methylhistidine
.- N-MeLEU N~Methylleucine
‘. 7" N-MeILE N-Methylisoleucine
Tt PHE L~Phenylalanine
oe, 2 HOMOPHE Homophenylalanine
"2'0‘1 HOMOHIS Homohistidine
R NLE Norleucirne
L, VAL L-Valine
S ASP L-Aspartic acid
Protecting Group
25 A Benzyloxycarbonyl
BOC Tert-butyloxycarbonyl
TRT Trityl
TOS Tosyl
Acyl Group.
30 DNMA Di-{l-naphthylmethyl)acetyl
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TABLE I (Continued)
2amides With
—NHCHzPh Benzylamine
-NHCH2{<:::> Cyclohexylmethylamine
e 3 —NHCH2 O CH2—NHZ m=Xylene-di-amine
s, (BOC) (Z2 or BOC)
e Ll -NHCH, - -CH,NH,, m-Xylene-di-amine
-NH, Ammonia
Q‘ o ~NH~ N-CHzPh 4-Amino-N~-benzylpiperidine
1 -NH~ NH 4-Aminopiperidine
: J RN
-NH~CH2h’ N? 2-Aminomethylpyridine
—NHCH2$HCH2CH3 2-Methylbutylamine
CH3

~NHiH-CH(CH3)CH2CH3
HZOH

1-Hydroxymethyl-
2-methylbutylamine
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TABLE I (Continued)
Esters With

-OCH3 Methanol

—OC2H5 Ethanol
5 The peptides of the present invention are represented by

the formula

G

ACYL - X - Y -W-1U

CH-C-,

CO,R

P
BOC~NH \t02CH

from one to six cdrbon atoms,

q0

o
[
CH-C-

402-t~8u

3

r

or PhCH
SCHZPh

sk iU 16

2

and the pharmaceutically acceptable acid addition salts
thereof, wherein ACYL is DNMA,

90

BOC-NH

ZAN

o)
,CH—U—;

bl i o Smabbn i

i
_C_ ,

CONH2

: wherein R is hydrogen or a straight or branched lower alkyl of
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X is EIS, HOMOEIS, PEE, HOMOPHE, ILE, LEU,

0
NLE, N-MeEIS, N-MeLEU, or -NHCEQ~;

/4
¥ is STA, CYSTA, or PHSTA; _
W is LEU, ILE, N-MeLEU, N-MeILE, VAL or absent with the
proviso thav, when ACYL is DNMA, W is present; and
U is -NHCEZCH(CH3)CHZCH3, -NEGEzPh, -NHCE;H(CHz)CHZCH3,
208
-NHCHZCH(OH)C325C§f5H3)2, -NHCEZCH(OH)CHZSOCH(CH3)2,

-NECH.CY ) -NH-
NhCHZCh(OH,CHZSOZCH(CH3)2, NH CHZ-{C::>,

-NHCHZ—<::3§—CE29n, -NHCH,CH, Ph,

-NHCHz~l:::L—CHZNHZ, -NHCHZ-J:::l—CHZNHBOC,
a :
-NHCH2 CHZNHZ, —NHCH2 \N , ~NH2,

-NHCHZCH=CHZ, -OCZHS, *OCHB, or *NE-{C::?H

and 7z is benzyloxycarbonyl.

Preferred compounds of the present invention are compcounds
of formula I wherein U is

s
I & g
-NHCHzPh, NHCHZ—L;;], -NHCH2 CHZNH2,

~NHCH,CE=CH,, -NHCH2CH(OH)CH25CH(CH3)2,
-NHCHch(OH)CHZSOCH(CH3)2,
-NHCH2CH(OH)CHZSQ2CH(CH3)2, or -NHCHZCH(CHa)CKZCHB.
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Particularly valuable compounds falling within the scope
of the invention include the following compounds, their
isomers, and pharmaceutically acceptable acid addition salts:

DNMA-HIS-STA-LEU-NHCHZPh,

g

5 ?-g*HIS—STA-LEU-NHCHzPh,
c

'OzEt

U
-C-HIS~STA-LEU- NHCHZPh
2

PhCH CH B -HIS-CYSTA-NHCH. CH(CH )CH CH3
SCH2

o)

|

PhCHZ?H C-HIS-STA-LEU- NHCHzPh

vCH-géHIS-STA—NHCHzcﬁ(CH3)CH2CH3,
CO,-t-Bu ' ‘ o
DNMA-HIS-STA-NHCH,CH=CH, ,
DNMA~HIS=-STA-NHCH,CH(OH) CH,SCH(CH,) ,,
DNMA~-HIS-STA-NHCH, CH(OH) CH,SO,CH(CH, ) ,,

l

Z\\“/“

DNMA-HIS-STA-LEU- NHCH2

DNMA-HIS-STA- LEU-NHCHZCHZNHz ’

DNMA- (D-HIS) -STA-LEU-NHCH,Ph,
DNMA-HIS-STA-(D-LEV) -NHCH,Ph,
DNMA- (N-MeHIS) ~STA-LEU-NHCH,Ph,
DNMA-HIS-STA-(N-MeLEU) -NHCH,Ph,
DNMA~HIS-CYSTA-LEU-NHCH,Ph,




-CO-HIS-STA-NHCH, CH(CH, ) CH,CH,,
BCC-NH Co,CH,

949

(IZ-CO-HIS-STA-NHCHZCH( CHB ) CHzCH3 ’.
BOC-NH CONHz

v
DNMA-HIS-STA-LEU-NHCH —'@—CHZNHZ

DNMA-HIS-STA-NHCH -@—ca NHZ, or
DNMA-HIS-STA-NHCHZCHZ-NHZ .

Other compounds of the present invention include the
following:

DNMA-HIS~STA- ILE-NFCI"ZPh

7
DNMA-HIS~-STA- ILE-NHCHZ—'(NB ’

s

DNMA-(D~-HIS) -’STA*LEU—NHCHZQ ,
2
DNMA-I'IIS--S"T.‘A-(D--L.F'..U)"‘NI'ICH2 \‘N‘! R
<
DNMA- (N-MeHIS ) -STA-LEU-NHCH, —3 J ,

~
DNMA-HIS~STA-(N-MeLEU) -NHCHz-@ ,

A S EAE KON, o T T 0
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OzEt

) i

5 T-C-HIS!STA-NHCH2CH(CH3)CH2CH3,
C02H

CH—C—HIS-STA-LEU-NHCHZPh,
Coz—t-Bu

/'lt
DNMA-(N-MeHIS)—STA-LEU-NHCH2 S

N7
- - _ijjD
DNMA-HIS-CYSTA LEU-NHCH2 \N ,

DNMA-LEU-STA~LEU~-NHCH,Ph,
DNMA-ILE-STA~LEU~NHCH,Ph,
DNMA-LEU-CYSTA-LEU-NHCH,Ph,
Z

DNMA-LEU-CYSTA-LEU-NHCH, \Nf ,
DNMA-LEU-CYSTA-ILE-NHCH,Ph,
DNMA-HIS-CYSTA-ILE-NHCH,Ph,
DNMA-PHE-STA-LEU-NHCH,Ph,
DNMA-HOMOHIS-CYSTA-LEU~-NHCH,Ph,
DNMA-NLE-STA-LEU-NHCH, Ph,

AN
DNMA-NLE-STﬁ*LEUFNHCH2—i;;D,

DNMA-NLE‘STA*LEU-NHCHQ ] CH2NH2,

Tm oy -
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e
DNMA-NLE-CYSTA-LEU-NHCHZ—I;;D4

DNMA-NHCH@-STA-LEU—NHCHZPh,
/
‘. 0
DNMA-NHCHC-STA-LEU-NHCHZ—JQN ,

4

DNMA-NHCHB—CYSTA-LEU—NHCH2—J:::l—CHZNHz,

/.
-
DNMA-NHCH}J-STA-ILE-NHCH2 \N ’
V/
? e
PhCHZC‘H(J-HIS-STA—LEU-NHCH2 \N ,
CHZPh
PhCH2CHC-HIS-CYSTA*ILE*NHCH2 }q /
SCHZPh

) o

{l
5 ’?C-HIS-STA-ILE-NHCH
co Et
DNMA- (N-MeLEU) STA LEU- NHCHZPh

( ch HIS-STA-ILE- NHCH Ph,

DNMA-HIS-PHSTA- LEU NHCHZPh,
“
DNMA‘HIS“PHSTA-LEU'NHCHz \N ’

DNMA-LEU‘STA‘NHCHZCH(OH)CstCH(CH3)2,
DNMA-LEU-STA-NHCH2CH(OHYCstOCH(CH3)2,
DNMA-LEU-STA-NH€H2CH£OH)CHZSOZCH(CH3)2,

it e ek B LAt b e N o e Seebkeemme o el
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DNMA-HIS- STA-NHCHZCH(OH)CHZSOCH(CH )
Q ﬁ -HIS-STA-LEU-NHCH,Ph,
-t Bu
”—- ﬁ HIS-STA-LEU- NHCHZO
,-t-Bu
. DNMA- (N-MeHIS)-STA~LEU-NHCH —J:::l—cn NH,
W DNMA- (N-MeHIS ) -CYSTA-LEU-NHCH,Ph,
Tates DNMA—(N—MeHIS)-CYSTA—LEU—NHCHZ—J:ij
Lo DNMA-(N-MeHIS)-CYSTA—*LEU-NHCI12CH NH,,
e DNMA-HIS-STA- (N-MeILE) -NHCH,Ph,
= e
o e DNMA-HIS-STA-(N-MeILE)-NHCH,—\ / ,

10

[PESENORIY pu

?j-LEU- STA-LEU-NHCH,Ph,
Co,Et ’

i \ , .
-é-LEUﬁCYSTA-LEU-NHCHZPh,

COzEt

0
i ,
i‘C‘LEU'STA‘LEU‘NHCHzPh,
O,H
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> ?-E-LEU-CYSTA-LEU-NHCHzPh,
COzH
DNMA-HIS—STA-LEU-NHCHZCH=CH2,
DNMA-HIS-CYSTA-LEU-NHCH,CH=CH

2 27
DNMA-HIS-STA-ILE-NHCH2CH=CH2,

DNMA-HIS-STA-ILE-NHCH2—l:::l—CHZNHz,

e DNMA—HIS-STA-VAL-NHCHzPh,

* .en /

-
LE R

cnna DNMA-HIS-STA-VAL—NHCH2

r ~
N 14

Tt DNMA-HIS-STA-VAL-NHCHZ”—@CHzNHZ,

DNMA-HIS-STA-(D-ILE)-NHCH2Ph, and

N4URN DNMA#HOMOPHE-STA-LEU-NHCHZPh.

LI The compounds of the present invention include solvates,

««+sss hydrates and pharmaceutically acceptable acid addition salts of

20

25

the basic compounds of formula I above.

. The term pharmaceutically acceptable acid addition salt is
intended to mean a relatively nontoxic acid addition salt
either from inorganic or organic acids such as, for example,
hydrochlorie, hydrobromic,; hydroiodic, sulfuric, phosphoric,
acetic, citric, oxalic, malonic, salicylic, malic, benzoic,
gluconic, fumaric, succinic, ascorbic, maleic, tartaric,
methanesulfonic and the like. The salts are prepared by
contactimg the free base form with a sufficient amount of the
desired acid to produce a salt in the conventional manner. The
free base forms may be regenerated by treating the salt form
with a base.

The modified peptides of the present invention possess one
or more chiral centers and each center may exist in the R(D) ot
S(L} configuration. The present invention includes all

G M L e e o s S S R U Y.V L P e e PN
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enantiomeric and epimeric forms as well as the appropriate
mixtures thereof.

Some of the above novel peptides may be prepared in
accordance with well-known procedures for preparing peptides
from their constituent amino acids. Other of the novel
peptides of the present invention are prepared by a step-wise
procedure or by a fragment coupling procedure depending upon
the particular final product desired.

The following schemes illustrate novel methods of
preparing certain peptides of the present invention.
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SCHEME I

m-Chloro 0
perbenzoic acid N\

BOC-NHCHZCH=CH2 =BOC—NHCH2CH—CH

(1) (2)

(CH3)2 CHSH

» BOC-NHCH,CH (OH)CH,SCH(CH, ), __het o

(3)

va DNMA-HIS(TRT)-STA

v oees HZNCHZCH(OH)CHZSCH(CH3)2 —»

waent (4)

T DNMA-HIS(TRT]—STA—NHCHZCH(OH)CHZSCH(CH3)2

(5)

P HOAc

————— DNMA-HIS-STA-NHCH,CH(OH)CH,SCH(CH,) .,
».o.’o Hzo 2 2 3 A

(6)

'r"f According to Scheme I above, a BOC-protected,

NH-substituted-l-alkene (1), for example, an allyl amine is

reacted with an epoxidizing agent to form the corresponding

protected epoxide (2). The epoxide is reacted with a mercaptan

forming a protected thiocether (3). The thiocether is then

reacted with HCl to remove the protecting group forming the

corresponding compound (4) with a free amino terminus. The

10 amine is reacted with an amino acid or a peptide, having a free
terminal carboxylic acid, for example, DNMA-HIS(TRT)-STA, to
form the corresponding peptide having a thio-containing amide
moiety (5) which is then reactéed with aqueous acetic acid to
remove the TRT group forming the desired compound (6), of

15 formula I of the instant invention. This may be converted, if
desired, to a pharmaceutically acceptable acid addition salt.

-
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Epoxidizing agents useful in the reaction are
m-chloroperbenzoic acid, perbenzoic acid, and perphthalic acid.
The preferred agent is m-chloroperbenzoic acid.

The reaction takes place in an inert solvent such as
methylene chloride, tetrahydrofuran, chloroform, dioxane, or
ethyl acetate. The preferred solvent is methylene chloride.

Among the mercaptans possible in this sequence are any of
the alkyl mercaptans, aralkyl mercaptans, or aryl mercaptans.
The preferred mercaptan is isopropyl mercaptan.

The protecting group is removed with a strong acid such as
trifluoroacetic, HC1l, or HBr. Preferably HCl is used.

Removal of TRT is accomplished with aqueous acetic acid,
dilute HC1l, or dilute HZSO4. Preferably this is done with
agueous acetic acid.

The epoxidation reaction is mildly exothermic and can be
carried out at temperatures between 0 and 25°C. The preferred
reaction temperature is about room temperature.

The reaction time varies from 4 to 48 hours. Preferably
it is about 24 hours.

The term protecting group refers to those groups intended
to protect the N-terminus against undesirable reactieons during
synthetic procedures or to increase the solubility of the
desired final compounds and includes but is not limited to 2
and BOC.

The term lower alkyl refers to straight or branched chain
alkyl radicals containing from 1 to 6 carbon atoms including
but not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl,
iso-butyl, sec-butyl, 2-methylhexyl, n-pentyl, l-methylbutyl,
2,2-dimethylbutyl, 2-methylpentyl, 2,2-dimethylpropyl, n-hexyl
and the like. ‘

P
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SCHEME II

m-Chloro

perpenzoic acid v
BOC-NHCHZCH=CH2 =-BOC—NHCH2CH-CH

(1) (2)
m-Chloro .
perbenzoic acid

(CH3)2CHSH

v

;BOC—NHCHZCH(OH)CHZSCH(CH3)2
(3)

HC1
BOC—NHCHZCH(OH)CHZSOZCH(CH3)2 —_—

(4)

L DNMA-HIS(TRT)-STA
HqNC82CH(OH)CH2802CH(CH3)2 —>

(5)

DNMA-HIS(TRT)—STA-NHCHZCH(OH)CHZSOZCH(CH3)2

(6)
HOAC )
————f———>DNMA—HIS—STA-NHCHZCH(OH)CHZSOZCH(CHB)2
H,0
T2

(7)

Alternatively certain compcunds of the present invention
having a sulfone linkage can be made according to Scheme II
above. The thioether (3) of Scheme I is oxidized to form the
corresponding sulfone by reaction with a peracid. The
protected sulfones of (4) above are reacted with HCl1l to produce
compounds with the free amino terminus (5). These compounds
are reacted with DNMA-HIS(TRT)-STA to form a sulfone-containing
peptide (6). This is reacted with aqueous acetic acid to form
peptides (7) of formula I of the instant invention. These can
be converted to the pharmaceutically acceptable acid addition
salt.

The strategy of peptide chain assembly and selection and
removal of protecting groups is discussed in Chapter 1; "The
Peptide Bond," in "The Peptides. Analysis, Synthesis,

-

;
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Biology," E. Gross and J. Meienhofer, Eds., Academic Press, New
York, NY, 1979, Vol. 1, pp. 42-44.

The DCC/HOBT method of coupling is well known to those
skilled in the art and is discussed in Chapter 5, "The
Carbodiimide Method" by D. H. Rich and J. Singh in "The
Peptides. Analysis, Synthesis, Biology," E. Gross and J.
Meienhofer, Eds., Academic Press, New York, NY, 1979, vol. 1,
pp. 241-261.

Peptide coupling depends on activating the carboxyl group
of the protected amino acid prior to condensing it with another
peptide containing a free amino terminus. 1In addition to the

DCC coupling method described above, other methods of

activating the carboxyl group of a protected amino acid
include:

1) The azide method - described in Chapter 4 of the above

reference.

2) The mixed anhydride method - described in Chapter 6 of

the above reference.

3) The active ester method - described in Chapter 3 of

the above reference.

The compounds of the present invention are useful for
treating renin-associated hypertension, congestive heart
failure, and hyperaldosteronism. They are also useful as
diagnostic tools for determining the presence of
renin~associated hypertension or hyperaldosteronism.

Pharmaceutical compositions which comprise an effective
amount of the compound in combination with a pharmaceutically
acceptable carrier are part of the present invention. An
important aspect of the present invention is a method of
treating renin associated hypertension in a mammal which
comprises administering a pharmaceutical composition containing
an effective amount of a compound of the invention in
combination with a pharmaceutically acceptable carrier to the
mammal.

Another equally important aspect of the present invention
is a method of treating hyperaldosteronism in a mammal which
comprises administering a pharmaceutical composition containing
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an effective amount of a compound of the invention in
combination with a pharmaceutically acceptable carrier to the
mammal.

Still another important aspect of the present invention is
a method of treating congestive heart failure in a mammal which
comprises administering a pharmaceutical composition containing
an effective amount of a compound of the invention in
combination with a pharmaceutically acceptable carrier to the
mammal.

The effectiveness of the aforementioned compound is
determined by a test for in vitro renin inhibitory activity.
This activity is determined by a standard radioimmunoassay for
angiotensin I. 1In this assay the enzyme, renin, incubated for
two hours at 37° in the presence of a substrate,
angiotensinogen, generates the product, angiotensin I. Test
compounds are added to the incubation mixture. Relative
activity is reported as the ICSO' which is the molar
concentration of test compound causing a 50% inhibition of the
renin activity.
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Example

DNMA-HIS-STA-LEU-NHCHZPh

e

) -E-HIS-STA-LEU-NHCHZPh

COZEt

- (O

i ,
5 ?-C-HIS-STA-LEU-NHCHzPh

3
2-t Bu

DNMA-HIS-STA-NHCHZCH=CH2

v DNMA-HIS-STA-NHCH:CH(OH)CH:SCH(CH3)2

15

otud’ DNMA—HIS-STA-NHCHZCH(QH)CH2$OZCH(CH3)2

'1?’; -CO-HIS- STA-NHCH CH(CH )CHZCH

3
Boc—NH/EOZCH3

CO-HIS-STA-NHCH2CH(CH3)CH2CH3

BOC-NH ONH2

CH,NHZ

DNMA-HIS'—STA-LEU-'NHCH2 2

b@

DNMA-HIS"S’I‘A’-LEIU--I?II-I,CI'I2 O CH‘ZNH‘2
PhCH2CHCO-HIS-STA-LEU-NHCHZPh
CHZPB
PhCH iHCO -HIS- CYSTA-NHCH ,CH(CH. )CHZCH3
CHzPh

Z\\

DNMA~-HIS- STA-LEU-NHCHz

Activity
ICSO (M)

1.3x10

5.6x10

4.3x10°

3.2x10°

1.9x10°
2.2x10°
8.2x10°

1.5x10°

8.6x10°

5.7x10°

-8

-7

6.9x10 >

2.2x10°

1.7x10°

2.8x10°

Prav
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DNMA-(D-HIS)-STA-LEU-NhCHzPh
DNMA-HIS-STA-(D-LEU)-NHCHz-h

DNMA-HIS-CYSTA-LEU-NHCEzPh
DNMA-(N—MeHIS)-STA-LEU-NHCHzPh
DNMA-HIS-STA-(N*MeLEU)-NHCH Ph

DNMA-HIS-STA-NECH -l:::L-ca NHZ
DNMA-HIS-STA-NHCHZ-J:::l-CHZNHz

The effectiveness of the aforementioned cempounds in vivo

kr%WWT

5.9x10

3.2x10°‘

1.2x10°8

-6

6

4.1x10~€

3.6x10

4.0x10

8.6x10

is determined by their effect on lowering renin maintained

blood pressure in the anesthetized, vagotomized,

ganglionic-blocked rat.

After the blocd pressure has stabilized, 1.25 mg/kg IV

mecamylamine is added to produce ganglionic blockade.

Eog

renin is then infused to bring the blood pressure to;a level

observed before vagotomy and ganglionic blockade.

Tast

-8

-6

-7

compound is then administered IV and the drop in blood pressure

is noted.

Compound

DNMA-HIS-STAPLEU-NHCHZPh

The compound was administered at as dose of 1 mg/kg.

Percent Decrease
of Blood Pressure

For preparing pharmaceutical compositions from the

compounds described by this invention, inert, pharmaceutlcally
acceptable carriers can be either solid or ligquid.

preparations includevpowders, tablets, dispersible granules,
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capsules, cachets, and suppositories. A solid carrier can be
one or more substances which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents,
binders or tablet disintegrating agents. It can also be
encapsulating material. In powders, the carrier is a finely
divided solid which is in admixture with the finely divided
active compound. In the tablet the active compound is mixed
with carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from 5 to
10 to about 70 percent of the active ingredient. Suitable
solid carriers are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, a low melting wax, cocoa butter,
and the like. The term "preparation" is intended to include
the formulation of the active compound with encapsulating
material as carrier providing a capsule in which the active
component (with or without other carriers) is surrounded by
carrier, which is thus in association with it. Similarly,
cachets are included. Tablets, powders, cachets, and capsules
can be used as solid dosage forms suitable for oral
administration.

The compounds of the present invention may be administered
orally, buccally, parenterally, by inhalation spray, rectally
or topically in dosage unit formulations containing
conventional nontoxic pharmaceutically acceptable carriers,
adjuvants and vehicles as desired. The term parenteral as used
herein includes subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques.

For preparing suppositories, a low melting wax such as a
mixture of fatty acid glycerides or cocoa butter is first
melted, and the active ingredient is dispersed homogeneously
therein by stirring. The molten homogéneous mixture is then
poured into convenient sized molds, allowed te cool, and
thereby solidify.

Liquid form preparations include solutions, suspensions,
and emulsions. As an example may be mentioned water or
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water/propylene glycol solutions for parenteral injection.
Liquid preparations can also be formulated in solution in
agqueous polyethyleneglycol solution. Aqueous suspensions
suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, i.e.,
natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well-known suspending agents.

Also included are solid form preparations which are
intended to be converted, shortly before use; to liquid form
preparations for either oral or parenteral administration.
Such liquid forms include solutions, suspensions, and
emulsions. These particular solid form preparations are most
conveniently provided in unit dose form and as such are used to
provide a single liquid dosage unit. Alternately, sufficient
solid may be provided so that after conversion to liquid form,
multiple individual liquid doses may be obtained by measuring
predetermined volumes of the liquid form preparation as with a
syringe, teaspoon, or other volumetric container. When
multiple liquid doses are so prepared, it is preferred to
maintain the unused portion of said liquid doses at low
temperature (i.e., under refrigeration) in order to retard
possible decomposition. The so0lid form preparations intended
to be converted to liquid form may contain, in addition to the
active material, flavorants, colorants, stabilizers, buffers,
artifiecial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like. The liquid utilized for
preparing the liquid form preparation may be water, isotonic
water, ethanol, glycerin, propylene glycol, and the like, as
well as mixtures thereof. Naturally, the liquid utilized will
be chosen with regard to the route of administration, for
example, liquid preparations containing large amounts of
ethanol are not suitable for parenteral use.

Preferably, the pharmaceutical preparation is in unit ¢
dosage form. In such form, the preparation is subdivided into
unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation,
the package containing discrete quantities of preparation, for
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example, packeted tablets, capsules, and powders in vials or
ampules. The unit dosage form can also be a capsule, cachet,
or tablet itself, or it can be the appropriate number of any of
these in packaged form.

The quantity of active compound in a unit dose of
preparation may be varied or adjusted from 1 mg to 500 mg,
preferably 5 to 100 mg according to the particular application
and the potency of the active ingredient. The compositions
can, if desired, also contain other compatible therapeutic
agents.

In therapeutic use as renin inhibitors, the mammalian
dosage range for a 70 kg subject is from 1 to 1500 mg of body
weight per day or preferably 25 to 750 mg of body weight per
day optionally in divided portions. The dosages, however, may
be varied depending upcon the requirements of the patient, the
severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular
situation is within the skill of the art. Generally, treatment
is initiated with smaller dosages which are less than the
optimum dose of the compound. Thereafter the dosage is
increased by small increments until the optimum effect under
the circumstances is reached. For convenience, the total daily
dosage may be divided and administered in portions during the
day if desired.

The following Examples are provided to enable one skilled
in the art to practice the present invention. These examples
are not intended in any way to limit the scope of the invention
but are illustrative thereof.

EXAMPLE 1
DNMA-HIS-STA-LEU-NHCH,Ph
DNMA-HIS(TRT)-STA-LEU-NHCH,Ph (1.30 g, 1.20 mmole) was

dissolved in 80 ml of 80% HOAG and heated on a steam bath for
five minutes. The solution was allowed to cool to 25° over one
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gave 2.41 g of the product as a white solid.
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The
residue was dissolved in Et20 to which was added brine, giving

hour, after which the solvent was removed in vacuo.
an olily precipitate of the crude product. The ether phase was
separated, and the aqueous suspension of the o0il was washed
The
aqueous and oil phases were then adjusted to pH 12 by addition
of 1 N NaOH, and were exhaustively extracted with EtOAc. The

with ethyl ether to remove residual trityl alcohol.

organic phase was washed with brine, dried over Mgso4,
filtered, and the filter cake washed with CH2C12. The
filtrates were combined and stripped to an o0il, which was taken
up into a minimal amount of EtOAc. A solid was precipitated by
addition of Etzo, which was filtered, washed with Etzo and
dried to a white solid, 0.64 g. NMR, IR, and mass spectral
analysis confirmed the structure of the product.
Calcd. for C51H60N605'0'06CHCl3 (MW 844.54):

C, 72.62; H, 7.17; N, 9.95

Found C, 72.30; H, 7.18; N, 9.97.
EXAMPLE 2

QG

M
CH-C~-HIS-STA-NHCH

2
Qz—t-Bu

CH(CH,)CH,CH,

CH—ngIS(TRT)-STA-NHCHQCH(CH3)CH2CH
CQz-t-Bu
{(3.53 g, 3.88 mmole) was dissolved in 25 ml of 80% HOAe¢ and
heated on a steam bath for two minutes.

3

The solvent was
removed in vacuo and the residue dissolved in EtOAc. The EtOAc
solution was washed with 1 N NaOH, then brine. After drying
over M‘gso4 and filtering, the filtrate was reduced to
one-fourth volume in vacuo giving a gel. Diluting with Etzé
IR, NMR, and mass
specttral analysis confirmed the structure,

e astan A



e

e - e e— — o e g e g v - T e g

25

SR e e e ke s A - - L. o T ‘e N

-26-

EXAMPLE 3
DNMA-HIS-STA-NHCHZCH(OH)CHZSCH(CH3)2

A solution of 0.5 g (0.5 mmole) of
DNMA—HIS(TRT)-STA-NHCH2CH(OH)CH25CH(CH3)2 in 15 ml of 80% HOAC
was heated on a steam bath for ten minutes, then aliowed to
coel to room temperature. The solvent was removed in vacuo,
water added, and the solution again stripped in vacuo. The
residue was taken up in EtOAc, washed with brine, dried over
Mgso4, and filtered. Addition of Et20 to the filtrate gave the
crude product as a solid. Chromatography on silica gel,
eluting with 2% MeOH in CHC1l, gave 0.22 g of the product as a
white foam. NMR 2znd mass spectral analysis confirmed the
structure.

Calcd. for c44H55N5055-0.16CHC13:
c, 67.50; H, 7.07; N, 8.91
Found C, 67.29; H, 7.02; N, 8.83.

EXAMPLE 4
DNMA-HIS—STA-NHCHZCH(OH)CH2502CH(CH3)2

DNMA-HIS(TRT)'STA-NHCHZCH(OH)CHZSOZCH(CH3)2 (0.63 g, 0.61
mmole) was heated on a steam bath for five minutes :in 15 ml 90%
HOAc. After cooling to 25° over thirty minutes, the solvent :
was stripped off and the residue was taken up into HZO' The
mixture was stripped, taken up into EtOAc, and dried over
MgSO4; The solution was filtered and reduced in volume.
Addition of Etzo precipitated a solid which was collected and
dried to give 0.37 g of prcduct. NMR and mass spectral
analysis confirmed the structure.
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EXAMPLE 5

C-CO-HIS-STA-NHCHZCH(CH3)CHZCH3

BOC-NH C02CH3

A solution of 0.5 g (0.51 mmole) of

LX 3 -
L4 L ]
. (X3

- //?—CO—HIS(TRT)'STA—NHCH2CH(CH3)CH2CH3 in 10 ml of
R BOC~-NH COZCH3
A 80% HOAc was heated on a steam bath for five minutes, then

allowed to cool to room temperature over thirty minutes. The

* solvent was removed under reduced pressure and the residual oil
taken up in EtOAc. The EtOAc was washed with saturated NaHCO3,
saturated NaCl, and dried. The EtOAc solution was concentrated

‘16" to a small volume and poured into a large excess of Etzof The

P precipitated sclid was collected and washed with Etzo. There

was obtained 0.22 g of the product as a white solid. The

fo structure was confirmed by NMR and mass spectroscopy.

+« '+« Calcd. for C39H56N608 (MW 736.92):

- c, 63.57; H, 7.66; N, 11.40

* "' Found C, 63.20; H, 7.64; N, 11.10.

EXAMPLE 6

-CO-HIS-STA—NHCH2CH(CH3)CHZCH3

BOC-NH CONH2

A solution of 0.22 g (0.228 mmole) of

20 C*CO‘HIS(TRT)-STA-NHCHZCH(CH3)CH2CH3 in 5 ml of

BOC-NH//CONH2

-
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80% HOAc was heated on a steam bath for thirty minutes, the
solvent then removed under reduced pressure, and the residual
solid taken up in EtOAc. The solution was filtered,
concentrated to a small volume under reduced pressure, and
poured into excess Etzo. The precipitated solid was collected
and washed with Etzo. There was obtained 0.08 g of the product
as a white solid. The structure was confirmed by mass
spectroscopy.
Calcd. for C38H55N7O7-0.75H0Ac (MW 766.92):

C, 61.86; H, 7.62; N, 12.78
Found C, 61.95; H, 7.63; N, 13.77.

EXAMPLE 7

DNMA-HIS-STA-LEU-NHCHZ—i:::l—CHZNHZ

A solution of 1.80 g (1.5 mmole) of DNMA-HIS(TRT)-STA-LEU-

NHCHz*l:::L—CHZNHZ in 30 ml 80% HOAc was heated on a steam bath
for five minutes. After cooling to room temperature over one
hour, the solution was evaporated under reduced pressure and
the residue taken up in EtOA¢. The solution was washed with
saturated NaCl, 1 N NaOH, and saturated NaCl. After drying,
the solution was evaporated under reduced pressure to 15 ml in
volume, and added to 200 ml of Etzo. The resulting precipitate
was filtered, washed with Etzo, and dried to give 1.19 g of the
product as a white solid. The structure was confirmed by NMR
and mass spectroscopy.
Calcd. for 060H69N7O7-H20 (MW 1018.28):

c, 70.77; H, 7.03; N, 9.62; Héo, 1.77
Found C, 71.14; H, 6.82; N, 9.61; HZO’ 1.79.
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EXAMPLE 8

DNMA—HIS—STA-LEU-NHCHZ—-{:::]---CHZNH2

To a solution of 1.04 g (1.04 mmole) of

DNMA—HIS-STA-LEU-NHCH2-J:::l—CHzNHZ in 70 ml MeOH was added
0.15 g of 20% Pd/C catalyst. The suspension was purged with
hydrogen for two and one-half hours, filtered, and evaporated
under reduced pressure to give 0.87 g of a foam. The foam was
triturated with Etzo, filtered, and washed with Etzo. There
was obtained 0.84 g of product as a solid. The structure was
confirmed by NMR and mass spectroscopy.
Calcd. for C52H63N705~H20 (MW 884.14):

c, 70.64; H, 7.41; N, 11.09; H20, 2,04
Found C, 70.54; H, 7.42; N, 11.07; Hzo, 2.10.

EXAMPLE 9

QI

) C-CO-HIS—STA-LEU-NHCHQPh

0, ChHs

A solution of 1.03 g

9

) C-CO-HIS(TRT)-STA*LEU-NHCHZPh in 25 ml of 80%

OZCZHS
HOAc was heated on a steam bath for five minutes, then allowed
to stand for thirty minutes at room temperature. The solvent
was removed under reduced pressure and the residue triturated
with HZO' The residue was taken up in EtOAc and washed with
saturated NacCl, saturated NaHCOj, then saturated NaCl. Drving
and removal of the solvent under reduced pressure left an oil.
This was taken up in EtOAc and the product prec¢ipitated with
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Etzo. There was obtained 0.5 g of the pure product as a white
solid. The structure was confirmed by NMR and mass
Spectroscopy.
Caled. for Cg 4Hg 4NgO7 (MW 909.15):

c, 71.34; H, 7.09; N, 9.24
Found €, 71.34; H, 7.03; N, 9.11.

EXAMPLE 10

-CO-HIS-STA-LEU-NHCH,Ph

2 | 2

COZH

A solution of 0.58 g (0.52 mmole) of

e

> C-CO-HIS(TRT)-STA-LEU-NHCH,Ph in 20 ml of 80%

7 2
CO,H

HOAc was heated on a steam bath for five minutes; then allowed
to stand at room temperatufe for two hours. The mixture was
filtered to remove some precipitated solid and the filtrate
concentrated in vacuo. The residue was taken up in warm CHC13,
washed with saturated NaCl and dried. The filtrate was
concentrated and the product precipitated by the addition of
Et2
The structure was confirmed by NMR and mass spectroscopy.
Calecd. for C52H60N607-0.75H20 (MW 894.56):

C, 69.81; H, 6.93; N, 9.40
Found C, 69.68; H, 6.82; N, 9.41.

0. There was obtained 0.36 g of product as a white solid.
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EXAMPLE 11

Ph-CHZTHCO-HIS-STA—LEU—NHCHZPh
SCHZPh

A solution of 0.22 g (0.8 mmole) of 2-benzylmercapto-3-
phenylpropionic acid, 0.4 g (0.8 mmole) of HIS-STA—LEU-NHCHzPh,
and 0.13 g (1.0 mmole) of HOBT in 40 ml of CH2C12/DMF (50/30)
was cooled in ice and 0.16 g (0.8 mmole) of DCC added. The
mixture was stirred for two days at room temperature. The
mixture was filtered and diluted with EtOAc, washed with 1 N
citric acid then Naz_CO3 solution, and then dried. Removal of
the solvent under reduced pressure gave the crude product as a
solid. Trituration with EtOAc gave 0.35 g of the pure product.
The structure was confirmed by NMR and mass spectroscopy.
Calcd. for C43H56NGOSS {MW 769.02):

C, 67.16; H, 7.34; N, 10.93
Found C, 66.80; H, 7.60; N, 10.85.

EXAMPLE 12

Ph-CHz?H?CO—HIS-CYSTA-NHCH2€H(CH3)CHZCH3
SCHZPh
A solution of 0.47 g (0.5 mmole) of
Ph-CH2CH-CO—HIS(TRT)-CYSTA-NHC‘H«Z,CH(CH3)CH2CH3 in 35 ml of 80%
CH,Ph '
HOAc was heated on a steam bath for seven minutes then allowed
to cool to room temperature over one hour. The solvent was
removed under reduced pressure and the residue taken up in
EtOAc. The EtOAc was washed with saturated NaHCO4 then
saturated NaCl. Drying and removal of the solvent under
reduced pressure gave the crude product. Chromatography on
silica gel, eluting with CHClj/MeOH‘(95/S); gave 0.22 g of
product. The structuré was confitmed by mass spectroscopy.
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Calcd. for C38H53N504s-0.120HC13 (MW 690.17):
Cc, 66.33; H, 7.76; N, 10.15
Found C, 66.09; H, 7.86; N, 9.88.

EXAMPLE 13

7
DNMA-HIS—STA-LEU‘NHCHZ-—[;:D

A solution of 2.0 g (1.85 mmole)
-

DNMA"-HIS(TRT)-STA-LEU-NHCH2 \N' in 15 ml 80% HOAc was heated
on a steam bath for seven minutes and allowed to cool to room
temperature over thirty minutes. The solvent was removed under
reduced pressure and the residue was taken up in EtOAc. The
solution was washed with 1 N NaOH and saturated NaCl, followed
by drying and evaporation to 10 ml in volume under reduced
pressure. This was added with rapid stirring to Etzo giving a

20, and dried.
There was obtained 1.2 g of the product as a white solid. The

precipitate which was filtered, washed with Et

structure was confirmed by NMR and mass Spectroscopy.
Cdlcd. forrC50H59N705-0.5H20 (MW 847.04):

c, 70.8%; H, 7.14; N, 11.57; HZO' 1.06
Found C, 71.16; H, 7.04; N, 11.62; HZO’ 1.34.

EXAMPLE 14

DNMA-{D-HIS)~-STA-LEU-NHCH,Ph

2
A solution of 0.38 g (0.38 mmole) of

DNMA—(D-HIS)(TOS)-STA—LEU-NHCHZFh in 25 ml MeOH was treated
with 0:3 g (1.9 mmole) of HOBT and stirred at room temperature
for fifteen hours. An additional 0.3 g (1.9 mmole) of HOBT was
then added and the solution stirred an additional six hours.
The solvent was removed under reduced pressure and the residue
suspended in'CHZCl@- The CH2C12 wag washed twice with

saturated Na,CO,, then saturated NaCl. Drying and removal of
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the solvent under reduced pressure left the crude product as a
solid. Chromatography on silica gel, eluting with CHZClz/MeOH
(97/3) gave 0.2 g of the product as a solid, mp 128-131°.

structure was confirmed by NMR and mass spectroscopy.

Calcd. for C51H60N605°0.5320 (MW 846.05):

C, 72.40; B, 7.27; N, 9.93
Found C, 72.43; H, 7.31; N, 9.86.

A solution of 0.67 g (0.68 mmole) of
DNMA-EIS(TOS)-STA-({D~LEU) -NHCH
with 0.58 g (3.8 mmole) of HOBT and stirred at room temperature

DNMA-HIS-STA-(D-LEU)-NHCH

for fifteen hours.

hours.
leaving a so

with saturated Na2C03 and then with saturated NaCl. Drying and

lid.

EXAMPLE 15

2

Ph

2Ph in 50 ml MeCH wa5>treated

The

An additional 0.358 g (3.8 mmole) of EOBT
was then added and the solution stirred an additional fifteen

The solution was then evaporated under reduced pressure

This was taken up in CH2C12 and washed twice

removal of the solvent under reduced pressure gave the crude

product.

Chromatography on silica gel, eluting with

CHZCIZ/MeOH (%7/3) gave 0.72 g of product, mp 186-190°. The
structure was confirmed by NMR and mass spectroscopy.

Caled. for C

51560

N

%5

*0.5H,0 (MW 846.05):

c, 72.40; H, 7.27; N, 9.93

.Found C, 72.25; H, 7.24; N, 9.98.



S e e TRy —— T T e =

-34-

EXAMPLE 19
DNMA-HIS-CYSTA-LEU-NHCHZPh

To 2.2 g (1.97 mmole) of DNMA-HIS(TRT)-CYSTA-LEU-NHCHzPh
was added 100 ml of 80% HOAc. The soclution was heated on a
, steam bath for one hour, cooled, and the solvent removed under
: reduced pressure. The residue was diluted with EtOAc, washed
' with saturated NaECO,, dried, and concentrated to afford the
. crude product. Chromatography on silica gel, eluting with a
gradient of 0-5% MeOH/CHC1l, gave 1.55 g of the product.
Calcd. for C54H64N695-Q.2CHC13 (MW 900.98):

c, 72.25; H, 7.18; N, 9.33

Found C, 71.98; H, 7.27; N, 9.12.

EXAMPLE 20 é‘

s DNMA-(NfMeHIS)-STA-LEU-NHCHzPh

Poaad

C P

! To 580 mg (0.58 mmole) of\DNMA~(N-MeHIS)(TOS)-STA—LEU;
NHCE,Ph in 5 ml CH;OH was added 234 mg (1.73 mmole) of HOBT.
The mixture was stirred at room temperature for forty-eight
hours and concentrated under reduced pressure. The residue was
diluted with EtOAc, washed with saturated NaHCOB,'dried, and
concentrated under reduced pressure to afford the crude
product. Chromatography on silica gel, eluting with a gradient
of 0-2% MeOH in CH'Cl3 afforded 400 mg of product.
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Calcd. for CSZHGZNGOS (MW 851.06):
C, 73.38; H, 7.34; N, 9.87
Found C, 73.45; H, 7.76; N, 9.47.

EXAMPLE 21
DNMA-HIS-STA-(N-MeLEU)-NHCHzPh

To 2.8 g {2.56 mmole) of DNMA-HIS(TRT)-STA-(N-MeLEU)-
NHCHZPh was added 100 ml of 80% HOAc. The mixture was heated
on a steam bath for one hour and the solvent then removed under
reduced pressure. The residue was diluted with EtOAc, washed
with NaHCO,, dried, and concentrated under reduced pressure to
afford the crude product. Chromatography on silica gel,
eluting with a gradient of 0-5% MeOH in CHCl3 gave 2.0 g of the
product.

Calcd. for C52H62N605~0.35CHC13
C, 70.42; H, 7.04; N, 9.41
Found C, 70.46; H, 7.14; N, 9.28.

(MW 892.85):

EXAMPLE 22

DNMA—HIS—STA-NHCH2 CHZNHZ

A solution of 1.85 g (1.64 mmole) of

DNMA-HIS(TRT)—STA-NHCH2CHZNHZ in 15 ml of 80% HOAc was

heated on a steam bath for five minutes, then allowed to cool
to room temperature over one hour. The solvent was removed
under reduced pressure and the residue taken up in EtOAc and
washed with 1 N NaOH, then saturated NaCl. After drying, the
solution was concentrated to a small volume and poured into
excess Etzo. The precipitated solid was collected and washed
with Etzo. There was obtained 1.25 g of the product as a white
solid. The structure was confirmed by NMR and mass

spectroscopy.
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Caled. for c54H58N606 (MW 887.10):
Cc, 73.11; H, 6.59; N, 9.47
Found C, 72.89; H, 6.65; N, 9.42.

EXAMPLE 23

DNMA-HIS -STA-NHCH2 CHZNH2

To a solution of 970 mg (1.09 mmole) of

DNMA-HIS-STA-NHCH2CH2NHZ in 100 ml MeOH and 50 ml THF

was added 100 mg of 20% Pd/C and the solution purged with
hydrogen for three hours. An additional 100 mg of 20% Pd/C was
added and the hydrogen purge continued for an additional four
hours. The mixture was filtered and the solvent removed under
reduced pressure leaving 880 mg of the product as a white foam.
The structure was confirmed by NMR and mass sSpectroscopy.
Caled. for C, Hc,N.O,+1.0CH,OH (MW 785.01):

C. 71.91; H, 7.19; N, 10.70
Found C, 71.82; H, 7.08; N, 10.56.

EXAMPLE 24
DNMA*HIS-STA-NHCHZCH=CH2

A solution of 6.86 g (20.2 mmole) of di-(l1-naphthylmethyl)
acetic acid and 2.87 g (21.2 mmole) of HOBT in 40 ml DMF was
cooled in ice and treated with 4.37 g (21.2 mmole) of DCC
followed by 7.08 g (20.2 mmole) of HIS-STAeNHCH2CH=CH2. The
solution was kept at 4° overnight, filtered, and the solvent
removed under high vacuum. The residue was taken up in EtOAc
and washed with 1 N citric acid, saturated NaCl, saturated
NaHCO3, and saturated NaCl. Drying and removal of the solvent
under reduced pressure left the crude product. Chromatography
on silica gel, eluting with CHCl3/MeOH (3/1) gave 4.38 g of
material. NMR indicated that this c¢ontained an additional DNMA
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group which had acylated the imidazole portion of HIS. This
material was dissolved in 100 ml MeOH and treated with 2 ml of
50% NaOH. The material was stirred at room temperature for one
hour, the pH adjusted to 7, and the solvent removed under
reduced pressure. The residue was taken up in EtOAc and washed
with saturated NaHCO3, then saturated NaCl. Drying and removal
of the solvent under reduced pressure gave a residue which was
taken up in warm CHCl3 and poured into excess Etzo. The
precipitated solid was collected to give 2.19 g of product as a
white solid. The structure was confirmed by NMR and mass
spectroscopy.
Calcd. for C41H47N504-O.25CHC13 (MW 703.67):

c, 70.40; H, 6.77; N, 9.95
Found C, 70.34; H, 6.95; N, 9.46.

INTERMEDIATES FOR EXAMPLE 1

BOC-STA-LEU-NHCH,Ph

2

1.80 g LEU—NHCHZPh-Hcl [Japan 83/59952], 2.27 g BOC-STA
(U.S. Pat. 4,397,786) and 1.04 g HOBT were dissolved in 125 ml
dichloromethane and cooled to 0°. 1.07 ml of'EtBN was thern
added. A cold solution of 1.59 g DCC in 20 ml dichloromethane
was added, followed by the addition of 50 ml cold DMF. The
mixture was stirred at 0° for two hours, followed by 12°
overnight. The mixture was then filtered, stripped to a paste,
and resuspended in EtOAc. The suspension was filtered, the
filtrate washed with 1 N citric acid, saturated sodium chloride
solution, saturated sodium bicarbonate solution, and saturated
sodium chlcride solution, and dried over anhydrous magnesium
sulfate. The suspension was filtered and stripped to a white
foam, 3.77 g, which was crystallized from ethyl ether and
hexane giving a white solid, 3.41 g (92% yield), mp 89-92°.
Speggfal and elemental analysis confirmed the structure. i

[a]D = -34.2° (¢, 1.06, MeOH).
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STA-LEU-NHCHZPh-HCI

2.77 g BOC—STA-LEU-NHCHzPh was dissolved in 100 ml
dichloromethane, which was then saturated with anhydrous
hydrogen chloride gas. After stirring at 25° for one hour, the
solvent was removed in vacuo, and the residue resuspended in
dichloromethane, giving a crystalline solid. The suspension
was diluted with ethyl ether, filtered, and the solid dried in
vacuo, 2.24 g, 93% yleld. Spectral and elemental analysis

confirmed the structure. [c.]%3 = -19.1° (C, 1.06, MeOH).

Z-HIS(TRT)'OCH3

2-HIS-OCH, [J. Chem. Soc., Perkin I, 2261 (1979)] (70 g)
was dissolved in dichloromethane (500 ml) and cooled to 0°.
Triethyl amine (32 ml) and then trityl chloride (64.3 g) were
added and the solution allowed to stir at room temperature
overnight. The mixture was washed with sodium bicarbonate and
brine, dried over sodium sulfate, filtered, and evaporated.

The residue was recrystallized from ethyl acetate to give 100 g
of product.

Z-HIS(TRT)

Z*HIS(TRT}-OCH3 (30 g) was dissolved in 300 ml of dioxane
and cooled to 0°. Sodium hydroxide (2.7 g) in 80 ml of water
was added. The mixture was stirred for omne hour and then
acidified with 1 N citric acid to pH 2. The mixture was
extracted with ethyl acetdtrs. The organic phase was washed
with brine, dried over sodium sulfate, filtered, and evaporated
to give 27 g of product.

Z-HIS(TRT)—STA-LEU*NHCHZPh
Z~HIS(TRT) (4.65 g, 8.75 mmole) and HOBT-H20‘(1.24 g, 9.18

mmole) were dissolved in 5 ml DMSO, diluted to 150 ml with
CHzclz, and cooled to -5°. A solution of DCC (1.9 g, 9.18

e



25

30

. C e T T T e g T T

o —m —

e Rt e b e L —~

37

- -

mmole) in 30 ml CH2C12 was added. A solution of
STA-LEU-NHCHzPh-Hcl (3.62 g, 8.75 mmole) and Et3N (1.28 ml,
9.18 mmole) in 50 ml cold CH2cl2 was added, and the mixture was
stirred at -5°, and allowed to warm to 25° for two days. The
solids were then filtered off, and the filtrate was stripped to
an oil. The ocil was suspended in EtOAc, washed with brine, 1 N
citric acid, brine, saturated NaHCO3 solution, and brine. The
organic phase was dried over MgSO4, filtered, and stripped to
an oil. The oil was dissolved in EtOAc and a precipitate was
filtered off. The filtrate was diluted with Etzo and stripped
to give 8.17 g of the product as a foam. NMR and mass spectral
analysis confirmed the structure. The product was sufficiently
pure for use in the following steps.

HIS(TRT)—STA—LEU-NHCHZPh

Z—HIS(TRT)—STA-LEU-NHCHZPh (8.0 g, 8.98 mmole) was
dissolved in 200 ml MeOH to which was added 0.50 g 20% Pd on
charcoal catalyst. The suspension was purged with H2 gas over
3.3 hours, filtered, and stripped to a glass, 7.31 g. The
crude material was chromatographed on silica gel, eluting with
a gradient of 2 to 5% MeOH in CHC13, giving a white foam,
5.74 g. NMR and mass spectral analysis confitrmed the structure
of the product.

DNMA—HIS(TRT)-STA-LEU-NHCHzPh

Di-(l-naphthylmethyl)acetic acid (0.65 g, 1.91 mmole) and
HOBT-HZO (0.271 g, 2.0 mmole) were dissolved in 4 ml DMF,
diluted to 30 ml with CHZCl2 and cooled to 0°. DCC (0.414 g,
2.0 mmole) was added, followed by a solution of
HIS(TRT)—STA-LEU-NHCHZPh (1.52 g, 1.91 mmole) in 20 ml CHZCIZ.
The mixture was stirred and allowed to warm to 25° overnight.
The mixture was filtered, and the solvent removed in vacuc.

The residue was dissolved in EtOAc and washed with 1 N citric
acid, brine, saturated NaHC03 solution, and brine. The organic

phase was dried over Mgso,, filtered, and stripped to a foam,
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2.05 g. The foam was chromatographed on silica gel, eluting
with a gradient of 0 to 2% MeOH in CHC13. Combining the
appropriate fractions using Et20 gave 1.47 g of the product as
a white foam. NMR, IR, and mass spectral analysis confirmed
the structure of the product.

INTERMEDIATES FOR EXAMPLE 2

BOC—STA-NHCHZCH(CH3)CHZCH3
BOC-STA (27.53 g, 0.1 mole, U.S. Patent 4,397,786) and
HOBT-HZO (14.2 g, 0.105 mole) were dissolved in 40 ml DMF.
300 ml CH?_Cl2 was added, and the mixture was cooled to 0°. A
solution of DCC (21.66 g, 0.105 mole) in 50 ml CH2C12 was
added, followed by S-2-methylbutylamine (12 ml, 0.1 mole).
After stirring at 0° for two hours, the mixture was allowed to
warm to 25° over 1.5 hours. The mixture was filtered and the
solvent was removed in vacuo. The residue was dissolved in
EtOAc, which was washed with 1 N citric acid, brine, saturated
NaHCO3 solution, and brine. The organic phase was dried over
MgsoO

dissolved in Et20 and treated with charccal to remove colored

4 filtered, and stripped to a gum, 36.90 g. The gum was

impurities. The suspension was filtered and stripped to a gum,
35.2 g, whi¢ch was suitable for use in the following procedure
without further purification.
STA-NHCHZCH(CH3)CHZCH3‘HC1 :
B,OC—STA—NHCHZCH(CH3)CHZCH3 (34.4 g, 0.1 mole) was
dissolved in 250 CH2C127and the solution was purged
occasionally with anhydrous HCl gas over tkree hours. A solid
precipitated from solution which was filtered, washed with
CH2C12, and dried at 40° in vacuo to a hygroscopic¢ solid, 21 g.
The solid was triturated with a mixture of CH2Cl2/Et20,
filtered, and dried at 40° in vacuo to a white solid, 19.34 g.
Spectral analysis confirmed the structure. ‘{
{
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Z-HIS(TRT)-STA-NHCHZCH(CH3)CH2CH3

Z2-HIS{TRT) (4.37 g, 8.22 mmole) and HOBT-hzo (1.17 g, 8.63
mmole) were dissolved in 10 ml DMF, diluted to 50 ml with
CH2C12, and cooled to -2°. A solution of DCC (1.78 g, 8.63

5 mmole} in 20 ml CH2C12 was added, followed by a solution of
STA—NHCHZCH(CH3)CH2CH3-HCI (1.72 g, 6.12 mmole) in a mixture of
10 ml DMF, 10 ml C'H2Cl2 and Et3N (1.20 ml, 8.63 mmole). The
mixture was stirred at 0° and allowed to warm to 25° overnight.
:. « The mixture was filtered, stripped to an oil, and the residue
5}9 dissolved in a mixture of EtOAc and Etzo. The solution was
Jeene washed with 1 N citric acid, brine, saturated NaHCO3 solution,
and brine, followed by drying over Mgso4, filtration, and
« ++ stripping to a foam, 5.62 g. The foam was chromatographed on
*.".." silica gel, eluting with a gradieant of 0 to 3% MeOH in CHC13.
15 The product was recovered as a foam, 3.15 g. IR, NMR, and mass
spectral analysis confirmed the structure.

o ne HIS(TRT)—STA-NHCHZCH(Cﬂa)CH CH

27773

A solution of Z-HIS(TRT)-S’TA-NHCH2CH(CH3)CH2CH3 (2.91 g,
3.84 mmole} in 80 ml MeOH was treated with 20% P4 on charcoal
20., (0.13 ¢g) and was then purged with hydrogen gas for seven hours.
The mixture was filtered, stripped to an o0il, redissolved in
EtzO/hexane and stripped to a foam, 2.39 g. The material was
sufficiently pure to use in the following step. IR, NMR, and
mass spectral analysis confirmed the structure.
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CH-COZCH3

Oz—t—Bu

NaH (10.46 g, 50% emulsion in oil, 0.218 mole) was washed
with dry THF to remove the oil. The residue was suspended in
500 ml THF to which was added a solution of t-butyl methyl
malonate (34.5 g, 0.198 mole) in 50 ml THF. A vigorous
reaction ensued, giving a paste-like precipitate. After
heating at reflux for thirty minutes, the mixture was cooled to
35° and l-chloromethylnaphthalene (35.0 g, 0.198 mole) was
added. The mixture was stirred at 40° overnight, stripped to a
paste, and the residue taken up in EtOAc. The suspension was
washed with 1 N citric acid, brine, saturated NaHCO3, brine,
and then dried over MgSQ4. The solution was filtered and
stripped to a yvellow o0il, 58.84 g. The product was used in the
following step without further purification.

9e

CH-CO,H

2
COz-t-Bu

A solution of 61 g (0.194 mole) of crude
H-C02CH3 in 250 ml of MeOH was treated with 40 g
CO.,-t-

L

of 50% NaOH solution and stirred for five houvrs forming a
paste. The mixture was filtered, washed with MeOH, and the
filtrate stripped to a paste. The paste was taken up in Hzo
and washed with Et.,0. The pH was adjusted to 2.0 with dilute

2
HC1l and the mixture extracted with Etzo. The Etzo was washed
with brine, dried over Mgso4, filtered, and stripped to an oil,
22.19 g. This was dissolved in CHCl3 and a crystalline solid

filtered off. Removal of the solvent under reduced pressure
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gave 13.8 g of a syrup. Chromatography on silica gel, eluting
with EtOAc/hexane (1:1) gave the product as a foam. IR, NMR,
and mass spectral analysis confirmed the structure.
C
X r
(’ZH—C—HIS(TRT)—STA-NHCHZCH(CH3)CHZCH3
CO,-t-Bu
‘s Q‘CHCOOH (1.50 g, 5.0 mmole),
::" C02-t—Bu

¢« - HIS(TRT)"—STA-NHCHch(CH3)CH2CH3 (3.12 g, 5.0 mmole) and

fatee” HOBT-HZO (0.21 g, 5.25 mmole) were dissolved in 80 ml DMF and
cooled to 0°. DCC (1.08 g, 5.25 mmole) was added, and the
mixture was stirred overnight at 25°. The mixture was filtered

:lb" and stripped to a syrup in vacuo, which was taken up into

':3t‘ EtOAc. The solution was washed with 1 N citric acid, brine,
e saturated N,aHCO3 solution, and brine. The solution was dried
oYY over MgSOA, filtered, and stripped to a foam, 4.85 g. The foam
o was chromatographed on silica gel, eluting with 2% MeOH in

15, EtOAc. The product was recovered as a foam, 3.30 g. Mass

spectral analysis confirmed the structure.
INTERMEDIATES FOR EXAMPLE 3

BOC-NHCHZCH=CHZ

Di-t-butyldicarbonate (43.65 g, 0.2 mole) was dissolved in
20 250 ml CH2C12, to which was added allyl amine (15.0 ml, 0.2
mole) in a dropwise manner. After stirring overnight, the 5
mixture was stripped to an oil, dissolved in Et9Ac, and washed ?
with 1 N citric acid, brine, saturated NaHCO, solution, and o
brine. The solution was dried over MgSO4, filtered, and
25 stripped to an oil which c¢rystallized, 30.02 g. NMR confirmed *
the structure.
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A
BOC-NHCHZCH-CH2

A solution of 21.72 g (0.138 mole) of BOC-allylamine in
250 ml of CH2C12 was treated with 28 g (0.138 mole) of
m-chloroperbenzoic acid causing a mild exotherm. After
stirring overnight the mixture was filtered and the filtrate
washed with 10% sodium sulfite solution, 1 N citric acid,
saturated NaH:OB, and brine. Drying over MgSO4, filtering, and
removing the solvent under reduced pressure left 25.0 g of the
crude product as an o0il. Chromatography on silica gel, eluting
with 75/25 hexane/EtOAc gave 17.1 g of a clear oil. NMR, IR,
and mass spectral analysis confirmed the structure.

BOC-NHCHZCH(OH)CﬁzsCH(CH3)2

NaH (3.18 g, 50% emulsion in oil, 0.066 mole) was washed
free of 0il with dry THF and was suspended in 100 ml DMF.
Isopropyl mercaptan (14.0 ml, 0.151 mole) was added slowly.
Solution occurred after stirring thirty minutes. The mixture

was cooled to 25° and BOC-NHCH2dg;EH2 (11.5 g, 0.066 mole) was
added as a solution in 30 ml THF. The mixture was stirred
overnight and the pH was then adjusted to 7 with 12% HCl. The
solvent was removed in vacuo. The residue wds taken up in
EtOAc, washed with brine, 1 N citric acid, brine, saturated

NaHCO3 solution, and brine. The EtOAc solution was dried over

i

MgsO,, filtered, and stripped to an o0il, 15.84 g. The product

was chromatographed on silica gel, eluting with 50/50

hexane/EtOAc, giving an oil, 14.85 g. IR, NMR, and mass

spectral analysis confirmed the structure. §

HZN—CHZCH( OH) CH, SCH( cH3 ) 5 *HC1 1
BOC-NHCH2CH(OH)CHZSCH(CH3)2 (3.74 g, 0.015 mole) was

dissolved in 75 ml CH2G12 and occasionally purged with HC1 gas 1
over two hours. The solvent was removed in vacuo, and the |
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residue was triturated with Etzo. The solvent was decanted and
the residue was stripped to a foam, 2,83 g. IR, NMR, and mass
spectral analysis confirmed the structure.

BOC-STA-OCH3

5 BOC-STA (35.9 g, 0.13 mole, U.S. Patent 4,397,786) was
dissolved in 1 1 EtOAc. An ethereal solution of diazomethane
(prepared from 52 g p-tolylsulfonylmethylnitrosamide per
. .5 Organic Synthesis, Collective Volume 4, pp. 251-3) was added to
the EtOAc solution until a slight yellow color persisted. !
10, After stirring at 25° for two hours, HOAc was added until the
“aes” vellow color disappeared. After stirring thirty minutes, the
»» solvent was removed in vacuo giving the product as a

*.*..” crystalline solid, 40.1 g.

. STA-OCH, +HC1

W5 BOC-STA-OCH, (37.4 g, 0.13 mole) was dissolved in 600 ml

CH2C12 which was occasionally purged with anhydrous HCl gas

* ¢« over four hours. When thin layer chromatography indicated

‘2“: complete consumption of the starting material, the solvernt was

se ve removed in vacuo and the residue resuspended in CH2C12/Etzo,

20 - which gave a crystalline sclid, 30.8 g. The material was
sufficiently pure for use in the following steps.

Z-HIS(TRT)-STA-OCH3 P
Z-HIS(TRT) (28.97 g, 0.0545 mole) and HOBT-H,O (7.73 g, 3y
0.0572 mole) were dissolved in 250 ml DMF and cooled to 0°,

25 STA-OCHacHCL (12.3 g, 0.0545 mole) was added as a solution in
75 ml DMF containing Et3N (7.97 ml, 0.0572 mole): To the
mixture was added a cold solution of DCC (11.81 g, 0.0572 mole)
in 50 ml DMF. After warming from 0° to 25° over five hours,
the mixture was refrigerated overnight at 4°. The mixture was

30 filtered, stripped to an oil, and taken up into EtOA¢. The

solution was washed with 1 N citric acid, brine, saturated
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NaHCO3 solution, ard brine. The solution was dried over Mgso4,
filtered, and stripped to an oil. The o0il was chromatographed
on silica gel, eluting with a gradient of 0 to 5% MeOH in
CHC13, giving the product as a white solid, 30.7 g.

HIS(TRT)'STA—OCH3

Z-HIS(TRT)-STA-OCH3 (10.0 g, 0.0142 mole) and 20% P4 on
charcoal catalyst (0.5 g) were added to 200 ml MeOH, which was
then purged with hydrogen gas over five hours. The mixture was
filtered and stripped to a foam, 8.03 g. IR, NMR, and mass
spectral analysis confirmed the structure.

DNMA—HIS(TRT)-STA-OCH3

Di-(1l-naphthylmethyl)ac .tic acid (2.63 g, 7.73 mmole),
HOBT-H,O (0.834 g, 8.25 mmole), HIS(TRT)-STA-OCH, (4.32 g, 7.73
mmole), and DCC (1.70 g, 8.25 mmole) were dissolved in 100 ml
DMF and stirred at 25° for sixteen hours. The mikture was
filtered, stripped to an oil, and the residue was taken up into
EtOAc. The solution was washed with 1 N citric acid, saturated
NaHCO3 solution, and brine, followed by drying over MgSO4,
filtering, and stripping to a yellow foam, 7.19 g. The foam
was chromatographed on sili¢a gel, eluting with EtOAc, and
giving a foam, 4.60 g. NMR and mass spectral analysis
confirmed structure.

PN

DNMA-HIS(TRT)-STA

DNMA-HIS(TRT)-STA-OCH3 (3.1 g, 3.44 mmole) and NaCH
(0.20 g, 5.16 mmole) were dissolved in a mixture of 50 ml
dioxane and 56 ml HZO‘ After five hours, the pH was adjusted
to 7 with 1 N HCl. The solvent was removed in vacuo and the
residue was taken up into EtOAc. The solution was washed with

yreatet =

1 N citric acid and brine, dried over MgSO4, filtered, and
stripped to reduced volume. Addition of Etzo gave a
precipitate which was filtered off and dried to give a solid,
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2.15 g. The structure of the product was confirmed by mass
spectral analysis.

DNMA—HIS(TRT)-STA,-NHCHZCH(OH}CHZSCH(CH3)2

DNMA-HIS(TRT)-STA (0.65 g, 0.74 mmole) and HOBT+H
(0.105 g, 0.78 mmole) were dissolved in 10 ml DMF.
H2N-CH2CH(OH)CHZSCH(CH3)2°HC1 (0.138 g, 0.74 mmole) was added
as a solution in a mixture of 5 ml DMF and Et3N (0.109 ml, 0.78
mmole). DCC (0.16 g, 0.78 mmole) was added, and the mixture

2O

was stirred overnight. The mixture was filtered, stripped, and
the residue was taken up into EtOAc. The solution was washed
with 1 N citric acid, brine, saturated NaHCO3 solution, and
brine. The solution was dried over Mgso,, filtered, and
stripped to a foam, 0.81 g. The foam was chromatographed on
silica gel, eluting with 2% MeOH in CHCl,, and giving the
product as a white foam, 0.50 g. Mass spectral analysis
confirmed the structure.
INTERMEDIATES FOR EXAMPLE 4
BOC-NHCHZCH(OH)CHZSOZCH(CH3)2
BOC-NHCH2CH(OH)CHZSCH(CH3)2 (3.74 g, 0.015 mole) and
m-chloroperbenzoic acid (7.76 g, 0.045 mole) were dissolved
with cooling in 100 ml CH2C12. The mixture was stirred at 25°
overnight, and stripped to a solid. The solid was dissolved in i
EtOAc, washed with 10% sodium sulfite solution, saturated
NaHCO3 solution, and brine. The solution was dried over Mgso4,
filtered, and stripped to an oil, 4.15 g. The oil was
chromatographed on silica gel, eluting with 50/50 hexane/EtOAc,
and giving the product as an oil, 3.66 g. NMR and mass
spectral analysis confirmed the structure.
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HZN—CHZCH(OH)CH2802CH(CH3)Z'HCl

BOC--NHCHZCH(OH)CHZSOZCH(CH3)2 (3.19 g, 11.35 mmole) was
dissolved in 75 ml CH2C12 and purged with HCl gas over two
hours. The mixture was stripped, triturated with ethyl ether,
and filtered. The solid was washed with ethyl ether and dried
giving 2.21 g of product.

DNMA-HIS(TRT)—STA—NHCH2CH(OH)CHZSOZCH(CH3)2

DNMA-HIS{TRT)-STA (0.59 g, 0.67 mmole) and HOBT~H20
(0.095 g, 0.71 mmole) were dissolved in 10 ml DMF. A solution
of H2N-CH2CH(OH)CH2502CH(CH3)2'HCl (0.146 g, 0.67 mmole) in
10 ml DMF and Et3N (0.11 ml, 0.71 mmole) was added, followed by
DCC (0.15 g, 0.71 mmole). The mixture was stirred at 25°
overnight, stripped, and the residue taken up into EtOAc. The
suspension was washed with 1 N citric acid, brine, saturated
NaHCO3 solution, and brine. The solution was dried over Mgso4,
filtered, and stripped to a fgam, 0.81 g. The foam was
chromatographed on silica gel, eluting with 2% MeOH in CHC13K
and giving the product as a white foam, 0.63 g. Mass spectral
analysis confirmed the structure.

INTERMEDIATES FOR EXAMPLES 5 AND 6
Aminomalonic Acid, Methyl Benzyl Ester

Methyl, benzyl isonitrosomalonate was prepared from 97 g
of methyl, benzyl malonate by the procedure described in Org. ,
Syn. Coll. Vol. 5, p. 373. The 100 g of crude product obtained
was reduced to the amino derivative by the procedure described I
in J. Am. Chem. Soc., 75, 1970 (1953). The 94 g of crude
product was used in the following step without futrther ’
purification.
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BOC~Aminomalonic Acid, Methyl Benzyl Ester

A solution of 94 g of aminomalonic acid, methyl benzyl
ester in 750 ml Et20 was cooled to 5° and treated with 91.66 g
of di-t-~butyldicarbonate. After standing at 4° overnight, the
solvent was removed under reduced pressure giving an oil.
Chromatography on silica gel, eluting with hexane/EtOAc (85/19)
gave 66.97 g (49% vyield) of the product as an cil which
solidified on standing. The structure was confirmed by NMR and

9e

BOC-NH

mass spectroscopy.

//C02CH3
/XC\\CO CH,Ph

2772

To a solution of 6.87 g (21.25 mmole) of BOC-aminomalonic

acid, methyl, benzyl ester in 75 ml of THF was added 1.02 g
(21.25 mmole) of 50% NaH emulsion in oil. The mixture was
stirred for onée hour, giving solution. A solution of 4.93 g
(22.3 mmole) l-bromomethylnaphthalene in 30 ml THF was added,
and the mixture was stirred overnight at ambient temperature.
The solvent was rémoved under reduced pressure, the residue
taken up in EtOAc and washed with 1 N citric acid, saturated
NaCl, saturated NaHCO3 and saturated NaCl. Drying and removal
of the solvent under reduced pressure left 9.21 g of the crude i
product. Chromatography on silica gel, eluting with
hexane/EtOAc (85/15), gave 4.55 g of the product as a foam.
The structure was confirmed by mass spectroscopy.
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BOC-NH// \\COZH
To a solution of 4.35 g (9.38 mmole) BOC-amino-a-

{l-naphthylmethyl)malonic acid, methyl, benzyl ester in 200 ml
<"« i MeOH was added 0.36 g of 20% Pd/C, fcllowed by purging with
:*5 hydrogen for two hours. The mixture was filtered and
RITTS evaporated under reduced pressure to give 3.33 g of the product
as a foam, suitable for use in the following reaction. The
structure was confirmed by mass ‘spectroscopy.

‘

e //T—CO-HIS(TRT)-STA—NHCHZCH(CH3)CH2CH3
T BOC-NH” CO,CH,

A solution of 0.75 g (2.0 mmole) of BOC-amino=a-
(1-naphthylmethyl)malonic acid, methyl ester in 40 ml DMF was
treated with 1.25 g (2.0 mmole) HIS(TRT)-STA-

* ' NHCH,CH(CH,)CH,CH,, 0.283 g (2.1 mmole) HOBT, and 0.43 g (2.1
mmole) DCC. After stirring at 12° for one hour, the mixture

15 was allowed to warm to room temperature overnight. The mixture
was evaporated under reduced pressure to an oil which was taken
up in EtOAc. The solution was washed with 1 N citric acid,
saturated NaCl, saturated NaHCO;, and saturated NaCl. The
organic phase was dried and evaporated under reduced pressure,

20 leaving 1.96 g of crude product as a foam. Chromatography on
silica gel, eluting with a gradient of 0~5% MeOH in CHC13, gave
1.48 g of the product as a foam. The structure was confirmed
by mass spectroscopy.
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— -CO-HIS(TRT)—STA-NHCHZCH(CH3)CH2CH3
BOC-NH CONH2

A solution of 0.36 g (0.368 mmole) of

: ?—CO-HIS(TRT)-STA-NHCHZCH(CHB)CH2CH3

e BOC-NH” CO,CH4

in 50 ml MeOH was cooled to -5° and saturated with NH3 gas,

5 then allowed to warm to room temperature overnight. This

’:U procedure was repeated several times until thin layer
chromatography showed complete consumption of the starting
material. The solvent was removed under reduced pressure and

: the residue chromatographed on silica gel, eluting with

20 CHC1,/MeCH (99/1). There was obtained 0.22 g of the product as

a white solid. The structure was confirmed by mass

spectroscopy.

INTERMEDIATE FOR EXAMPLES 7, 8, 22, AND 23

H,NCH, CHzNHZ

15 A solution of 20.4 g (150 mmole) of m-xylylenediamine in
500 ml dichloromethane was cooled to ~78° and a solution of
40.4 g (162 mmole) of N-(benzyloxycarbonyloxy)succinimide in
200 ml CH2012 was added over two hours: The mixture was
stirred and allowed to warm to room temperature over three

’ 20 days. The mixture was evaporated under reduced pressure to a
paste, taken up in EtOAc, and washed with 1 N HCl. The aqueous
phase was adjusted to pH 12 by addition of 50% NaOH and was
extracted with EtOAc. The organic phase was washed with
saturated NaCl, dried, and the solvent was removed under

25 reduced pressure to give 28.7 g of the product as an oil. The

\RAL N Structure was confirmed by NMR and mass spectroscopy.
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INTERMEDIATES FOR EXAMPLES 7 AND 8

BOC -LEU-NHCH2‘©—CH2NHZ

A solution of 7.48 g (30 mmole) BOC-LEU-HZO in 100 ml
THF/CH2C12 (50/50) was dried over anhydrous MgSO4, filtered,
and evaporated to an o0il. The oil was dissolved in 100 ml DMF,

to which was added 8.11 g (30 mmole) of H2NCH2—1:::1—CH2NHZ,
and 4.26 g (31 mmole) HOBT. The solution was cooled to -5° and

6.5 g (31 mmole) DCC was added with stirring, allowing the
mixture to warm to room temperature overnight. The mixture was
filtered, the solvent removed under high vacuum, and the
residue taken up in EtOAc. The solution was washed with 1 N

citric acid, saturated NaCl, saturated NaZCO and saturated

NaCl. After drying, the solvent was removed3under reduced
pressure giving a solid: The solid was triturated with Et,0,
filtered, and washed with Etzo. There was obtained 9.85 g of
the product, of sufficient purity for use in the following

reaction. The structure was confirmed by NMR and mass

LE‘.U-NHCH.2 -@CHzNHZ *HC1

A solution of 5.0 g (10.3 mmole) of

BOC—LEU—NHCHZC‘HzNHZ in 150 ml CH2C12 was purged with HC1

gas occasionally over two hours. The solvent was removed under
Q.

spectroscopy.

reduced pressure, and the residue was triturated with Et2
The suspension was filtered, and the solids were again
triturated, filtered, and dried to a brittle foam, 4.76 g. The
product was of sufficient purity for use in the following
reaction. The structure was confirmed by NMR and mass

spectroscopy.
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DNMA-HIS(TRT)—STA-LEU—NHCHZ~l:::L—CH2NHZ

A solution of 1.70 g (1.94 mmole) DNMA-HIS(TRT)-STA and
0.27 g (2.03 mmole) HOBT in 25 ml DMF was cooled to =-5°. A

solution of 0.81 g (1.94 mmole) of LEU—NHCHZ—J:::l—CHZNHZ-HCl
in 20 ml DMF and 0.3 ml (2.03 mmole) Et3N was cooled and added
to the previously prepared solution. 0.42 g (2.03 mmole) DCC
was added, and the mixture was stirred at 0°, warmed to 25°
over three hours, then stored at 4° overnight. The mixture was
filtered, and the solvent removed under high vacuum. The
residue was taken up in EtOAc, and washed with 1 N citric acid,
saturated NaCl, saturated NaHCOB, and saturated NaCl. After
drying, the mixture was evaporated to a foam under reduced
pressure. The foam was chromatographed on silica gel, €luting
with a gradient of 0 to 5% MeOH in CHClB. There was obtained
1.81 g of the product as a white foam. The structure was
confirmed by mass spectroscopy.

INTERMEDIATES FOR EXAMPLES 9 AND 10

QG Igs

2
CH

-t-Bu

C02C2H5

A suspension of 2.45 g (61.2 mmele) of sodium hydride (60%
dispersion in mineral oil) in 5 ml THF was stirred and the THF
decanted. An additional 150 ml of THF was then added to the
suspension. A solution of 11.46 g (61.2 mmole) of t-butyl
ethyl malonate in 50 ml of THF was added and the mixture
stirred. Solution occurred after 45 minutes. Thig was then
treated with 13.54 g (61.2 mmole) of l-bromomethylnaphthalene
in 100 ml THF and the mixture stirred at room temperature
overnight. The THF was removed under reduced pressudre, the
residue taken up in EtOAc, and washed with saturated NaCl, 1 N
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citric acid, saturated NaHC03, then saturated NaCl. Drying and
removal of the solvent under reduced pressure gave an oil.
After chromatography on silica gel, eluting with hexane/EtOAc
{95/5), there was obtained 12.9 g of the product as an oil.

The structure was confirmed by NMR and mass spectroscopy.

0 ..,
C

: \\tOZCZHS

A suspension of 1.51 g (37.9 mmole) of sodium hydride (60%

-t-Bu

dispersion in mineral oil) in 15 ml DMSO was warmed to 75° for
one hour giving solution. The solution was diluted with 200 ml
THF and 12.4 g (37.9 mmole) of a-(l-naphthylmethyl)malonic
acid, t-butyl, ethyl ester added and the solution stirred for
fifteen minutes. This was then treated with a solution of

8.38 g (37.9 mmole) of l-bromomethylnaphthalene in 100 ml THF
and stirred at room temperature overnight. Glacial HOAc was
added to pH 5, the mixture filtered, and the THF removed under
reduced pressure. The residue was taken up in Et,0 and washed

with 1 N citric acid, saturated NaHCO then saturated NacCl.

3’
After drying and removal of the solvent under reduced pressure,
the residue was recrystallized from EtQO/heXane. There was
obtained 12.54 g of the product as a white solid. The

structure was confirmed by NMR and mass spectroscopy.

P
2 &

C02C2H5
A solution of 12.3 g of di-a-(l-naphthylmethyl)malonic
acid, t-butyl, ethyl ester in 100 mlvEtzO and 50 ml THF was
saturated with HCl1l gas ai:d stirred at room temperature
overnight. The solvent was removed under reduced pressure and

the residue crystallized from CHClj/hexane to give 9.66 g of
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the product as a white solid. The structure was confirmed by
NMR and mass spectroscopy.

)

C-CO-HIS(TRT)-STA-LEU-NHCHZPh

2
R CO,CoHg
f'a,, A solution of 1.24 g (3.0 mmole) of di-a-(l-naphthyl-
{:g, methyl)malonic acid, mono ethyl ester and 425 mg (3.0 mmole) of
LR HOBT in 4 ml DMF and 30 ml CH2C12 was cooled to -5° and treated
. .""  with a solution of 650 mg (3.0 mmole) of DCC in 5 ml of CH,C1,

followed by a solution of 2.4 g (3.0 mmole) of
HIS(TRT)-STA—LEU-NHCHZ?h in 20 ml CHZCIZ. The solution was

.10 allowed to warm to room temperature overnight. The mixture was
:-;:: filtered and the solvent removed under reduced pressure. The
T residue was taken up in EtOAc and washed with 1 N citric acid,
.:3.3 saturated NaCl, saturated NaHCOj, then saturated NaCl. Drying
! and removal of the solvent under reduced pressure gave the

15" crude product. After chromatography on silica gel, eluting
52‘: with CHCl3/MeOH (95/5) there was obtained 2.91 g of pure

product as a white foam. The structure was confirmed by NMR

and mass spectroscopy.

v ?—CO-HIS(TRT)-STA—LEU-NHCHzPh {
COQH
20 A solution of 1.44 g (1.25 mmole) of

qe

> C—?O-HIS(TRT)—STA—LEU-NHCHzPh in 30 ml MeOH was
CO,C,Hg N / N §j
treated with 3.1 g NaOH and allowed to stir at room temperature
overnight. The solution was filtered and the crude product "
. precipitated by addition of 1 N HCl. The crude product was ;
{EXZERP‘ P ¥ : N <

PV
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collected and recrystallized from acetone/H20 to give 1.17 g of
product as a white solid. The structure was confirmed by mass
spectroscopy.

INTERMEDIATES FOR EXAMPLES 11 AND 12

S thCH2CHC02H
.: .t CHZPh
A A solution of 12.5 ml of benzylmercaptan in 750 ml of

ligquid ammonia was treated dropwise with 22.8 g of 2-bromo-3-
. J phenylpropionic acid and the solution stirred while the ammonia
was allowed to evaporate. The residue was taken up in 10%
10 sodium carbonate and washed with CH2C12; The aquecus phase was
E', acidified with dilute HCl and extracted with CH2C12. Drying
. and removal of the solvent under reduced pressure gave the
crude product. Chromatography on silica gel, eluting with a
P gradient of 0~2% MeOH in CH2C-12 gave 22.4 g of product as a
15 white so0lid, mp 53-55°. The structure was confirmed by NMR
spectroscopy.
BOCaHIs(TRT)-STA-LEU-NHCHéPh
A solution of 2.5 g (4.8 mmole) of BOC-~HIS(TRT), 0.65 g
(4.8 mmole) of HOBT, and 2.0 g (4.8 mmole) of
20 STA-LEU-NHCHZPh-HCl.in 200 ml of CH2C12/DMF (50/50) was cooled
in ice and 0.8 ml (5.7 mmole) of Et3N added, followed by 1.0 g
(4.8 mmole) of DCC. After stirring at 0° for one hour, the
mixture was allowed to stir at room temperature overnight. The
mixture was filtered and the solvent removed under high wacuum.
25 The residue was taken up in EtOAc, washed with 1 N citric acid
then Na2C03
reduced pressure and chromatography of the residue on silica
gel, eluting with CHZClz/MeOH (90/10) gave 4.1 g of the product
as a white foam. The structure was confirmed by NMR and mass
30 spectroscopy.

solution, then dried. Removal of the solvent under
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HIS-STA-LEU—NHCHzPh

A solution of 2.0 g (2.3 mmole) of BOC-HIS(TRT)-STA-LEU-
NHCHZPh in 30 ml of TFA was allowed to stand for two hours, and
the TFA was then removed under reduced pressure. The residue
was taken up in EtOAc and washed with 1 N NaOH. Drying and
removal of the solvent under reduced pressure gave the crude
product. Chromatography on silica gel, eluting with a gradient
of 0-50% MeOH in CH2C12 gave 0.47 g of the product as a white
foam. The structure was confirmed by NMR and mass
spectroscopy.

Ph—CHz('.‘HCO-HIS-OCH3
SCHZPh
A solution of 6.13 g (22.5 mmole) of 2-benzylmercapte-3-
phenylpropionic acid, 3.03 g (22.4 mmole) of HOBT, and 5.44 g
(22.5 mmole) of HIS—OCH3-2HC1 in 300 ml of CH2C12 was cooled to
0° and 8.0 ml (57.4 mmole) of Et3N added followed by 4.66 g

(22.6 mmole) of DCC, After stirring for one hour at 0° the

mixture was left stirring at room temperature for two days.

The mixture was filtered and the filtrate evaporated under

reduced pressure. The residue was taken up in EtOAc and washed
with HZO’ Na2
and removal of the solvent under reduced pressure, the residue

CO3 solution, then saturated NaCl. After drying

was chromatographed on silica gel, eluting with a gradierit of

0-5% MeOH in CH,Cl,. There was obtained 9.28 g of the product
as an o0il which crystallized. The structure was confirmed by

NMR and mass spectroscopy.

Ph-CH,CHCO-HIS(TRT) -OCH

2
SCH2Ph

3

A solution of 1.45 g (3.4 mmole) of Ph—CH2$HCO*HIS—OCH
SCHzPh
50 ml of CH2C12 was treated with 0.7 ml (5.0 mmole) of Et,N

followed by 1.07 g (3.8 mmole) of triphenylmethyl chloride.

3 in
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The solution was stirred at room temperature for two days, then
washed with saturated NaHCOs,
solvent under reduced pressure gave an oil which was

and dried. Removal of the

chromatographed on silica gel, eluting with CHZCIZ/MeOH (99/1).

5 There was obtained 2.06 g of the product as a foam. The

structure was confirmed by NMR spectroscopy.

Ph-CH,CH-CO-HIS(TRT)

2
. SCH,Ph

Lt A solution of 1.86 g (2.8 mmole) of
, Ph-CHZ?H—CO—HIS(TRT)-OCH in 20 ml of MeOH was treated with

SCHZPh

3.3 m1 (3.3 mmole) of 1 N NaOH and stirred at room temperature

3

for two hours. The solvent was then removed under reduced
pressure and the residue taken up in HZO and washed with EtOAc.
The agqueous phase was acidified with 1 N citric acid and

The EtOAc was washed with saturated NaCl

Removal of the solvent under reduced pressure gave

extracted into EtOAc.
15 and dried.
the c¢rude product which was chromatographed on silica gel,
eluting with CH2C12/MeOH'(9/l).

the product as a white foam., The structure was confirmed by

There was obtained 0.89 g of
NMR and mass Spectroscopy.

20 BOC-CYSTA-NHCH2CH(CH3)CH2CH

3

A solution of 6.78 g (21.5 mmdle) of BOC-CYSTA and 2.9 g ;
(21.5 mmole) of HOBT in 100 ml DMF was cooled in ice and 4.48 g
(21.5 mmole) of DCC in 10 ml DMF added, followed by 1.88 g

(21.5 mmole) of S-(-)-l-amino-2-methylbutane. Keep at 0° for

"

25

one-half hour, then let stir at room temperature overnight.
The mixture was filtered and the solvent removed under high

vacuum. The residue was taken up in EtOAc and washed with 1 N

HCl, saturated NaHCO,, and saturated NacCl.
of the solvernt under reduced pressure gave
Chromatography on silica gel, eluting with

- —em - r e

Prying and removal
the crude product.
CHClB/MeOH {99/1)

PP

U
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gave 8.2 g of the product as an o0il. The structure was
confirmed by mass spectroscopy.

CYSTA-NHCH2CH(CH3)CHZCH3'HC1

A solution of 8.2 g (21.3 mmole) of BOC~CYSTA-
NHCHZCH(CH3)CH2CH3 in 85 ml of CH2C12 was saturated with HCl
gas, stirred for one hour, then resaturated with HCl gas and
allowed to stir for an additional three hours. The solution
was diluted with Et20 and the precipitated solid collected and
dried. There was cobtained 5.47 g of the product as a white
solid. The structure was confirmed by mass spectroscopy.

Ph-CHZ?H~CO4HIS(TRT)—CYSTA-NHCHZCH(CHj)CHZCH

SCHzPh

3

A solution 6f 350 mg (0.53 mmole) of PhCHZCH-CO—HIS(TRT),
’CHzPh
172 mg (0.53 mmole) of CYSTA-NHC32CH(CH3)CH2CH3-HCl, and
72.6 mg (0.53 mmole) of HOBT in 15 ml DMF was cooled in ice and
0.8 ml (0.6 mmole) of Et3N added followed by 110 mg
(0.53 mmole) of DCC in 5 ml of DMF. The solution was ke>t at
0° for one hour, then at room temperature overnight. The
solvent was removed under high vacuum and the residue brought
up in EtOAc, the EtOAc solution filtered, and then washed with
1 N HCl, saturated NaHCO3, then saturated NaCl. Drying and
removal of the solvent under reduced pressure gave the crude
product. Chromatography on silica gel, eluting with CHCl3/MeOH
(99/1) gave 0.47 g of product of sufficient purity to use in
the next reaction. The structure was confirmed by NMR and mass
Spectroscopy.
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INTERMEDIATES FOR EXAMPLE 13

)
BOC-LEU—NHCH2 N/

A solution of 15.52 g (62.2 mmole) BOC-LEU-*H,O in 200 ml

THF/CH2C12 (50/50) was dried over anhydrous MgSO4? filtered,
5 and evaporated to an 0il. The o0il was dissolved in 200 ml DMF,
+."*.!  to which was added 8.82 g (65.4 mmole) HOBT. After cooling to
e -5°, a solution of 13.48 g (65 mmole) DCC in 30 ml DMF was

smes added, followed by 6.8 ml (62.2 mmole) of
2-aminomethylpyridine. The mixture was stirred and allowed to
10 warm to room temperature overnight. The mixture was filtered,
“ e and the solvent was removed under high vacuum. The residue was
taken into EtOAc and washed with 1 N citric acid, saturated

e, NaCl, saturated NaHCOB, and saturated NaCl. After drying, the
',::‘ solvent was removed under reduced pressure, and the residue was
.iS' chromatographed on silica gel, eluting with a gradient of 0 to

5% MeOH in CHC13. There was obtained 16.8 g of a solid of
sufficient purity for use in the following reaction. The
structure was confirmed by NMR and mass spectroscopy.

) LEU-NdCH2 \N «2HC1

20 A solution of 6.41 g (19.9 mmole) of BOC-LEU-NHCH, N
in 80 ml CH2C12 was occasionally purged with HCl gas over three
hours, then evaporated under reduced pressure leaving a solid.
The solid was triturated with Et.0, filtered, washed with Et,0,

I N

2
and dried giving 5.85 g of a white solid of sufficient purity
25 for use in the following reaction. The structure was confirmed

by NMR and mass spectroscopy.

:
j
B e e BB B 1+ N N _ p
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BOC-STA~LEU-NHCH, —\ =

A solution of 1.84 g (6.05 mmole) BOC-STA and 0.86 g (6.35
mmole) HOBT in 20 ml DMF was cooled to -5°. A solution of

N
1.78 g (6.05 mmole) LEU-NHCH2 IN’ +2HC1 in 20 ml DMF and

1.8 ml (12.9 mmole) Et3N'was cooled to 0° and added to the
previously described solution. To the combined solutions was
added 1.31 g (6.35 mmole) DCC, and the solution stirred and
allowed to warm to room temperature overnight. The mixture was
filtered and the solvent removed under high vacuum. The
residue was taken up in EtOAc and washed with 1 N citric acig,
saturated NaCl, saturated NaHCOB, and saturated NaCl. After
drying the solution was evaporated and the residue was
chromatographed on silica gel, eluting with a gradient of 0 to
10% MeOH in CHCl3. There was obtained 2.89 g of the product as
a foam, of sufficient purity for use in the following reaction.
The structure was confirmed by mass spectroscopy:

N
STA-LEU—NHCH2 | 2/ +2HC1

A solution of 2.2 g (4.46 mmole) of BOC-STA-LEU-
NHCHZ Iﬁ’ in 150 ml CH2C12 was occasionally purged with HCL
gas over three hours. The solution was evaporated under
reduced pressure and the residue was triturated with Etzo. The
solids were filtered, washed with Etzd, and dried to give
2.05 g of a white so0lid, of sufficient purity for use in the
following reaction. The structure was confirmed by NMR and
mass spectroscopy.

~

e g -
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7
Z-HIS(TRT)-STA-LEU-NHCHZ'I;;D

A solutiorn of 2.32 g (4.36 mmole) of Z2-HIS(TRT) and 0.62 g

(4.59 mmole) of HOBT in 45 ml DMF was cooled to ~-5°. A

N

solution of 1.99 g (4.36 mmole) of STA-LEU-NHCH, ¥ «2HC1

N
and 1.28 ml (9.17 mmole) Et

3N in 30 ml DMF was cooled to -5°

and added to the previously prepared solution. To the combined
solutions, 0.90 g (4.59 mmole) DCC was added, and the mixture
was allowed te warm to room temperature overnight. The mixture

was filtered, and the solvent removed under high vacuum. The
residue was taken up in EtOAc and washed with 1 N citric acid,

H
solution was evaporated and ‘the residue was chromatographed

2O, saturated NaHCOa, and saturated NaCl. After drying, the

on

silica gel, eluting with a gradient of 0 to 10% MeOH in CHClB.

There was obtained 3.41 g of product as a white foam, of
sufficient purity for use in the following reaction. The

structure was confirmed by mass spectroscopy.

~N
»

HIS(TRT)-STA-LEU-NHCH2 N

To a solution of 3.4 g (3.81 mmole) of

AN
Z-HIS(TRT)-STA-LEU—NHCHz-ﬂ:;J in 75 ml MeOH was added 0.35
of 20% Pd/C catalyst, and the mixture pu}ged with hydrogen.

g

After five hours, the mixture was filtered, 0.37 g of 20% Pd/C

catalyst added to the filtrate, and the mixture was again
purged with hydrogen. After two hours, the mixture was

filtered and the solvent removed under reduced pregsure, giving

a foam, 2.75 g, of sufficient purity for use in the following

reaction. The structure was confirmed by mass spectroscopy.
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DNMA-HIS(TRT)-STA-LEU-NHCHZ—EZ;J

A solution of 1.23 g {(3.63 mmole) of di-(1l-naphthyl-
methyl)acetic acid, 2.75 g (3.63 mmole) of HIS(TRT)-STA-

~
NHCH2 lﬁ’ , and 0.52 g (3.81 mmole) HOBT in 100 ml DMF was
cooled to -5°. 0.79 g (3.81 mmole) DCC was added and the
mixture was stored overnight at 4°. The solvent was removed
under high vacuum and the residue was taken up in EtOAc. The
suspension was filtered, and the filtrate was washed with 1 N
citric acid, saturated NaCl, saturated NaHCO3, and saturated
NaCl. After drying, the solvent was removed under reduced
pressure, and the residue was chromatographed on silica gel,
eluting with a gradient of 0 to 5% MeOH in CHClBa There was
obtained 2.06 g of product as a white foam, of sufficient
purity for use in the following reaction. The structure was
confirmed by mass spectroscopy.

INTERMEDIATES FOR EXAMPLE 14

BOC-(D-HIS)(TOS)—STA-LEU-NHCHzPh
A solution of 0.98 g (2.4 mmole) of BOC-(D-HIS)({(TOS) in
100 ml CH2C12 was cooled in ice and 0.5 g (2.4 mmole) of DCC
added. After five minutes STA—LEU-NHCHzPh [prepared by
neutralizing 1.0 g (2.4 mmole) of STA‘LEU-NHCHZPh-HCl with
0.24 g (2.4 mmole) of Et3N] was added and thé mixture kept at
4° for sixty-three hours. The mixture was then filtered and
washed with saturated NaHCO,, 1 N citric acid, and saturated
NaCl. Drying and removal of the solvent under reduced pressure
gave the crude product. Chromatography on silica gel, eluting
with CHZClz/MeOH (98/2) gave 1.4 g of the product, mp 97-101°.
The structure was confirmed by NMR and mass spectroscopy.
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(D*HIS)(TOS)-STA-LEU-NHCHzPh
A solution of 0.95 g (1.24 mmole) of BOC-(D-HIS)(TOS)-
STA-LEU-NHCHzPh in 50 ml of TFA was allowed to stand at room
temperature for fifteen minutes and the solvent was then
5 removed under reduced pressure. The residue was taken up in

CH2012 and washed with saturated NaHCO3, then saturated NacCl.
Drying and removal of the solvéent under reduced pressure gave
. “,E 0.94 g of the product.

ey DNMA- (D-HIS) (TOS) -STA-LEU-NHCH,Ph

0L A solution of 0.422 g (1.24 mmole) of di-(l-naphthyl-

“s*«+*  methyl)acetic acid in 200 ml of CH,Cl, was cooled in ice and
0.26 g (1.24 mmole) of DCC added. After five minutes 0.94 g

e (1.24 mmole) of (D-HIS)(TOS)-STA-LEU*NHCHZPh was added and the

mixture kept at 4° for fifteen hours. The mixture was filtered
ﬂ‘i? and the filtrate was extracted with saturated NaHCO3, then

I saturated NaCl. Drying and removal of the solid under reduced
pressure gave the crude product. Chromatography on silica gel,:

¢ * eluting with CH2C12/MeOH (98/2) gave 0.95 g of product, mp
s+ ++, 113-116°. The structure was confirmed by NMR and mass
‘20" spectroscopy.

BOC-(D-LEU)-NHCHiPh

2
A solution of 10.0 g (0.04 mmole) of BOC-(D-LEU) and

6.13 g (0.04 mmole) of HOBT in 200 ml DMF was cooled in ice and
8.3 g (0.04 mmole) of DCC in 40 ml DMF added, followed by 4.3 g

25 (0.04 mmole) of benzylamine. The mixture was kept at 0°¢ for
two hours, then at 4° for fifteen hours. The mixture was
filtered and the solvent remeved under high vacuum. The
residue was taken up in EtOAc, filtered, and extracted with 1 N
HCl, saturated NaHCQB, and saturated NaCl. Drying and removal

30 of the solvent uhder reduced pressure gave the crude product.
which was recrystallized from hexane to give 11.4 g of pure
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product, mp 85-87°. The structure was confirmed by NMR and
mass spectroscopy.

BOC-STA-(D-LEU)-NHCHZPh

A solution of 3.0 g (9.4 mmole) of BOC-(D-LEU)—NHCH2Ph in
20 ml TFA was allowed to stand at room temperature for fifteen
minutes and was then evaporated under reduced pressure. The
residue was taken up in 100 ml CH2C12, cooled, and neutralized
with 0.95 g (9.4 mmole) of Et3N. To this was added a cold
solution of 2.6 g (9.4 mmole) of BOC-STA, 1.44 g (9.4 mmole) of
HOBT, and 1.94 g (9.4 mmole) of DCC in 150 ml of DME. The
mixture was kept at 4° for 15 hours, filtered, and evaporated
under high vacuum. The residue was taken up in EtOAc and
washed with 1 N HCl, saturated Na2C03, and saturated NacCl.
Drying and removal of the solvent unhder reduced pressure gave a
white so0lid. Chromatography on silieca gel, eluting with
CH,Cl,/MeCH (98/2) gave 3.31 g of product, mp 129-130:5°. The
structure was confirmed by NMR and mass spectroscopy.

STA~(D-LEU)—NHCH2Ph~HCI

A solutien of 2.37 g (4.96 mmole) of BOC~STA-{D-LEU)-
NHCHZPh in 100 ml of CHZCl2 was treated with 300 ml CH2C12
saturated with HCl gas. Afteéer standing for two and one-half
hours at room temperature, the solution was evaporated under
reduced pressure giving a white solid. The solid was suspended
in Etzo and evaporated under reduced pressure tao give 2.17 g of
the product, mp 100-104°. The structure was confirmed by NMR
and mass spectroscopy.

BOC‘HIS(TOSI-STA-(D—LEU)-NHCHZPh
A solution of 2.0 g (4.96 mmole) of BOC~HIS(TOS) in 200 ml

CH2C12 was cooled in ice and 1.0 g (4.96 mmole) of DCC added.
After five minutes a4 solution of STA*(D-LEU)-NHCHzph [prepared
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by neutralizing 2.0 ¢ (4.96 mmole) of STA-(D-LEU)«NHCHZPh-Hcl
with 0.5 g (4.96 mmole) of EtaN] in 100 ml CH2C12 was added and
the mixture kept at 4° for fifteen hours. The mixture was
filtered and washed with saturated NaHCO3, 1 N citric acid, and
saturated NaCl. Drying and removal of the solvent under
reduced pressure gave an oil, Chromatography on silica gel,
eluting with CH2C12/MeOH (98/2) gave 1.0 g of product, mp
102-105°,. The structure was confirmed by NMR and mass
spectroscopy.

‘HIS(TOS)*STA-(D—LEU)-NHCHzPh

A solution of 1.3 g (1.69 mmole) of BOC-HIS(TOS)-STA-
(D-LEU)-NHCHZPh in 50 ml TFA was allowed to stand at room
temperature for twenty minutes and was then evaporated under
yClz and

2
and saturated NaCl. Drying and

reduced pressure to an oil. The c¢il was taken up in CH
washed with saturated'NaHCO3
removal of the solvent in vacuo gawe 1.2 g of the product as a
semi~solid. The material was sufficiently pure to use in the
following step.

DNMA-EIS(TOS)-STA—{D‘LEU)-NHCHzPh

A solution of 0.575 g (1.69 mmole) of di-(l-naphthyl-
methyl)acetic acid in 100 ml of cHzch was cooled in ice and
0.35 g (1.69 mmole) of DCC added. After five minutes 1.13 g
(1.69 mmole) of HIS(TOS)-STA-(D-LEU)-NHCH,Ph was added and the
mixture kept at 4° for sixty hoars., The mixture was filtered
and the filtrate washed with saturaterdNaHCO3
NaCl. Drying and removal of the solvent under reduced pressure

and saturated

left the crude product. Chromategraphy on silica gel, eluting
with CH,Cl,/MeOH (98/2) gave 0.8 g of the product, mp 153-156°.
Thé structure was confirmed by NMR and mass spectroscopy.
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INTERMEDIATES FOR EXAMPLE 19

Z-HIS(TRT)-CYSTA-LEU-NHCE.Ph

i
S To a solution of 1.59 g (3.0 mmole) of 2-HIS(TRT), 1.36 g
::~ o (3.0 mmole) of CYSTA-LEU-NHCH,Ph-HC1, 0.44 ml (3.15 mmole) of
za::' Et N and 426 mg (3.15 mmole) of HOBT in 30 ml of DMF at 0° was
feean” added 650 mg (3.15 mmole) of DCC. The mixture was allowed to
-:'gf warm to room temperature overnight. The urea was filtered off
St and the filtrate concentrar-d and diluted with EtOAc:. The
érganic layer was washed wu.i.h saturated NaHCO,, HZO’ and brine.
Drying over MgsO, and concentrating under reduced pressure left
the crude product:. Chromatography on silica gel, eluting with
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a gradient of 0-2% MeOH in CHCl3 gave 1.9 g of product. The
structure was confirmed by NMR spectroscopy.

HIS(TRT)~CYSTA-LEU-NHCH,Ph

2

A solution of 1.68 g (1.81 mmole) of Z-HIS(TRT)~-CYSTA-LEU-
NHCHzPh in 200 ml of MeOH was treated with 170 mg of 20% Pd4d/C
and stirred under an atmosphere of hydrogen for ten hours. The
mixture was filtered and the solvent removed under reduced
pressure. The residue was taken up in CHC13, washed with HZO’
dried, and concentrated to give 1.22 g of product. The
structure was confirmed by NMR spectroscopy.

DNMA-HIS(TRT)-CYSTA~LEU-NHCH,Ph

2
To a solution of 1.16 g (1.46 mmole) of HIS(TRT)-CYSTA-
LEU-NHCHZPh, 495 mg (1.46 mmole) of di-(l-naphthylmethyl)acetic
acid, and 207 mg (1.53 mmole) of HOBT in 15 ml of DMF at 0° was
added 316 mg (1.53 mmole) of DCC. The mixture was allowed to
warm to room temperature overnight. The urea was filtered off
and the filtrate concentrated, diluted with EtOAc, and washed

twice with saturated NaHCO3. Drying over MgS0O, and

4
concentrating under reduced pressure afforded the crude
product. Chromatography on silica gel, eluting with a gradient
of a 0-2% MeOH in CHCl3 gave 1.6 g of the product. The

structure was confirmed by NMR spectroscopy.

o

INTERMEDIATES FOR EXAMPLE 20

BOC—(N-MeHIS)(TOS)-STA-LEU-NHCHzPh

i

To a solution of 1.27 g (3.0 mmole) of BOC-(N-MeHIS) (TOS)
(J. Med. Chem. 1986, 29, 2088), 1.13 g (3.0 mmole) of
STA-LEU—NHCHZPh and 0.46 ml (3.30 mmole) of Et,N in 30 ml of
CHchl2 at 0° was added 0.50 ml (3.30 mmole) of diethyl-
cyanophosphonate. The solution was stirred and allowed to warm

to room temperature overnight. It was then diluted with
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(15.1 mmole) of DCC followed by 2.03 g (1%.1 mmole) of HOBT. *
‘ i

£

CH2C12, washed with saturated NaHCO3, dried, and concentrated
under reduced pressure to afford the crude product.
Chromatography on silica gel, eluting with a gradient of 0-2%
MeOH in CHCl3 gave 1.2 g of product. The structure was
confirmed by NMR spectroscopy.

(N-MeHIS)(TOS)—STA-LEU-NHCHzPh
To a solution of 1.75 g (2.24 mmole) of

BOC- (N-MeHIS) (TOS) -STA-LEU-NHCH, Ph in 30 ml of CH,Cl, was added
30 ml of TFA. The solution was stirred at room temperature for
one hour and concentrated at reduced pressure. The residue was
diluted with CHcl3, washed with saturated NaHCOB, dried and
concentrated under reduced pressure to afford 1.53 g of the
product. The structure was confirmed by NMR spectroscopy.

DNMA-(N-MeHIS) (TOS) -STA-LEU-NHCH,Ph

2
To a solution of 1.68 g (2.46 mmole) of (N-MeHIS)(TCS)-
STA-LEU—NHCHzPh, 837 mg (2.46 mmole) of di-(l-naphthylmethyl)
acetic acid, and 0.38 ml (2.71 mmole),of‘Et3N in 25 ml of
CH2C12 at 0° was added 0.41 ml (2.71 mmole) of diethyl-
cyanophosphonate. The solution was stirred for eighteen hours
at room temperature. It was then diluted with CH2C12, washed
with saturated NaHCO3, dried, and concentrated under reduced
préssure to afford the crude product. Chromatography on silica
gel, eluting with a gradient of 0-2% MeOH in CHCl. afforded the

3 i
product. The structure was confirmed by NMR spectroscopy.

INTERMEDIATES FOR EXAMPLE 21

R

Z-(N-MeLEU)iNHCHZPh

To a solution of 4.0 ¢ (14.3 mmole) of 2Z-(N-MeLEU) (Can.
J. Chem. 1973, 51, 1915) in 50 ml of CH,CN was added 3.1 g

R Sy s
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The mixture was stirred for fifteen minutes at room temperature
and 1.64 ml (15.1 mmole) of benzylamine was added. The mixture
was stirred for an additional fifteen hours at room
temperature, filtered, concentrated under reduced pressure and
diluted with EtOAc. The organic solution was washed with
saturated NaHCO3, dried, and concentrated to an oil.
Chromatography on silica gel, eluting with hexane/EtOAc (80/20)
afforded 4.60 g of product. The structure was confirmed by NMR
spectroscopy.

(N—MeLEU)-NHCHZPh

To a solution of 4.6 g (12.5 mmole) of Z-(N-MeLEU)-NHCHZPh
in 200 ml of MeOH was added 460 mg of 20% Pd/C. The mixture
was stirred under a hydrogen atmosphere at room temperature for
twelve hours, filtered, and the solvent removed under reduced
pressure. The residue was diluted with CH2C12, washed with
saturated NaHCO3,
pressure to afford 2.60 g of the product. The structure was

dried, and concentrated under reduced

confirmed by NMR spectroscopy.

BOC-STA-(N-MeLEU)-NHCH,Ph

2
To a solution of 2.22 g (8.08 mmole) of BOC-STA, 1.89 g

(8.08 mmole) of (N-MeLEU)-NHCHZPh and 1.15 g (8.48 mmole) of

HOBT in 50 ml of CH3CN at 0° was added 1.75 g (8.48 mmole) of

DCC. The mixture was stirred and allowed to warm to room

temperature over a fifteen hour period. The urea was filtered

off and the filtrate was concentrated under reduced pressure

and diluted with EtOAc. The organic layer was washed with

saturated NaHCO3, dried, and concentrated under reduced

pressure to afford the crude product. Chromatography on silica

gel, eluting with hexane/EtOAc (50/50) afforded 3.20 g of the

product. The structure was confirmed by NMR spectroscopy. |
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STA-(N-MeLEU) -NHCH,Ph

2

To a solution of 3.2 g (6.52 mmole) of BOC-STA-(N-MeLEU)-
NHCHZPh in 50 ml of CH2'C12 was added 50 ml of TFA. The
solution was stirred for one hour and was concentrated under
reduced pressure. The residue was diluted with CHC13, washed
with saturated NaHC03, dried, and concentrated under reduced
pressure to afford 2.44 g of the product. The structure was
confirmed by NMR spectroscopy.

Z-HIS(TRT)—STA-(N-MeLEU)vNHCHZPh

To a solution of 3.31 g (6.24 mmole) of Z-HIS(TRT), 2.44 g

{6.24 mmole) of STA—(N-MeLEU)-NHCHZPh and 880 mg (6.55 mmole)

of HOBT in 60 ml of DMF at 0° was added 1.35 g (6.55 mmole) of
DCC. The mixture was stirred and allowed to warm to room
temperature overnight. The mixture was filtered and the
filtrate was concentrated under reduced pressure and diluted
with EtOAc. The organic layer was washed with saturated
NaHCO3 dried, and concentrated under reduced pressure. The
residue was chromatogrdaphed on silica gel, eluting with a
gradient of 0-2% MeOH in CHCl3 to afford the product. The
structure was confirmed by NMR spectroscopy.
HIS(TRT)~STA-(N-MeLEU)-NHCH

2Ph

To a solution of 2.85 g (3.15 mmole) of Z-HIS(TRT)-STA-
(N-MeLEU) -NHCH,Ph in 200 ml MeOH was added 300 mg of 20% Pd/C.
The mixture was stirred under an atmosphere of hydrogen at room
temperature for ten hours. The mixture was filtered and the
solvent evaporated under reduced pressure to afford 2.43 g of
the product. The structure was confirmed by NMR spectroscopy. :
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DNMA-HIS(TRT)-STA'(N-MeLEU)-NHCHzPh

To a solution of 1.18 g (3.47 mmole) of di-(l-naphthyl-
methyl)acetic acid, 2.43 g (3.16 mmole) of HIS(TRT)-STA-
(N-MeLEU)-NHCHZPh and 469 mg (3.47 mmole) of HOBT in 25 ml of
DMF at 0° was added 716 mg (3.47 mmole) of DCC. The mixture
was stirred and allowed to warm to room temperature over a
fifteen hour period. It was then filtered and the filtrate was
concentrated under reduced pressure and diluted with EtOAc.

The organic layer was washed twice with saturated NaHCO3,
dried, and concentrated under reduced pressure to afford the
crude product. Chromatography on silica gel, eluting with a
gradient of 0-2% MeCOH in CHCl3 gave 2.80 g of the product. The
structure was confirmed by NMR spectroscopy.

INTERMEDIATE FOR EXAMPLES 22 AND 23

DNMA-HIS (TRT) -STA-NHCH, —©-CH2NHZ

To a cold solution of 1.63 g (1.86 mmole) of
DNMA~HIS(TRT)-STA, 260 mg (1.95 mmole) of HOBT, and 0.5 g (1.86

mmole) of HZNCHz—J:::l-CHZNHZ in 50 ml DMF was added 0.4 g
(1.95 mmole) of DCC and the solution stirred at room

temperature overnight. The mixture was then filtered and the
solvent removed under high vacuum. The residue was taken up in
EtOAc and washed with 1 N citric acid, saturated NacCl,
saturated NaHCO3, and saturated NaCl. Drying and removal of
the solvent under reduced pressure gave the crude product.
Chromatography on silica gel, eluting with a gradient of 0-5%
MeOH in CHCl3 gave 1.87 g of the product as a white foam.
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INTERMEDIATES FOR EXAMPLE 24

BOC-STA-NHCH,CH=CH,

To a solution of 27.5 g (100 mmole) BOC-STA and 14.2 g
(105 mmole) HOBT in 40 ml DMF was added 350 ml CH2C12 followed
by cooling to =-5°. 7.5 ml (100 mmole) allylamine, and 21.7 g
(105 mmole) DCC were added, and the mixture was allowed to warm
to room temperature overnight. The mixture was filtered, and
the solvent removed under high vacuum and the residue was taken
up in EtOAc. The solution was washed with sa.urated NacCl,
saturated NaHCO3, saturated NaCl, 1 N citric acid, and
saturated NacCl.
one-half volume and the product was isolated by addition of

After drying, the solution was evaporated to

‘hexane to the solution, giving a crystalline solid, 28.9 g.

The structure was confirmed by NMR and mass spectroscopy.

STA-NHCH2CH=CH2
To a solution of 28.6 g (91 mmole) of BOC-STAfNHCH2CH=CH2
in 100 ml CH,Cl, was added 125 ml TFA and the solution stirred

at room temeragure for six hours. The solvent was removed
under reduced pressure and the residue taken up in EtOAc and
washed with saturated NaCl whic¢h had been adjusted to pH 12
with 5 N NaOH, then with saturated NacCl.

the solvent under reduced pressure gave 21.07 g of the product

Drying and removal of

as an oil of sufficient purity for use in the following
reaction.

BOC-HIS-STA~-NHCH,CH=CH

2 2

A solution of 23.23 g (0.091 mole) of BOC-HIS, 12.9 g
(0.095 mole) of HOBT, and 19.5 g (0.091 mole) of
sTA-NHCHZCH=CH2 in 300 ml DMF was cooled in ice and 19.7 g
(0.095 mole) of DCC added. The solution was then allowed to
warm to room temperature overnight. The mixture was filtered

and the soglvent removeéd under high vacuum.: The residue was
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taken up in EtOAc and washed with 1 N citric acid. The citric
acid wash was made basic with sodium carbonate solution and
extracted with EtOAc. The EtOAc was washed with saturated
NaCl, dried, and concentrated under reduced pressure. The
5 concentrate was poured into excess EtZO'precipitating 26.5 g of
a white solid. Since thin layer suggested the presence of
appreciable material acylated on the imidazole portion of the
product by additional BOC-HIS, the 26.5 g was dissolved in
T 250 ml MeOH and treated with 2.8 g of 50% NaOH. The solution
10 was stirred for two hours at room temperature, the pH adjusted
to 7.0 with dilute HCl, and the solvent removed under reduced
pressure. The residue was taken up in CHCl3 and washed with
saturated NaHCO3 and saturated NaCl. After drying the solution
was concentrated undéer reduced pressure and poured into excess

15 Etzo. The precipitate was collected to give 17.6 g of product.
The structure was confirmed by NMR and mass spectroscopy.
%
HIS-STA-NHCH2CH=CH2

A seolution of 12.5 g (27.7 mmole) of
BOC-HIS—STA-NHCH2CH=CH2 in 50 ml CH2C12<was treated with 50 ml
20 TFA and stirred at room temperature for one hour. The solvent
was then removed under reduced pressure and the residue mixed
with'Hzo and the pH adjusted to 13 with 5 N NaOH. This was
extracted with EtOAc,; then CHC13. The organic phases were
combined and washed with saturated NaCl, dried, and the solvent
25 removed under reduced pressure. The residue was taken up in
EtOAc and precipitated by adding to excess Etzo. Since the
solid still contained sodium trifluorocacetate, it was taken up
in Hzo and repeatedly extracted with EtOAc. The EtOAc extracts

were dried and the solvent removed under reduced pressure
30 giving 7.08 g of product, sufficiently pure for use in the next i
teaction.
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THE CLAIMS DEFIMNING THE 12WINT1N 2PF AS FOLLOWS:-
1. A peptide of the formula
ACYL - X - Y -W-1U (1)
and the pharmaceutic¢ally acceptable acid addition salts
thereof, wherein ACYL is DNMA,
[EEE] O O o
S g ]
5 C-C- ’ C-C- '
o R . /'\t.
P BOC-NH COZCH3 BOC~-NH ONH2
O wherein R is hydrogen or a4 straight or branched lower
Tt alkyl of from one to six carbon atoms,
e 24 7 lo
* * ?H—é- ., Or PhCHQCH-J—i
COZ-t—Bu SCHzPh
X is HIS, HOMOHIS, PHE, HOMOPHE, ILE, LEU,
t
10 NLE, N-MeHIS, N-MeLEU, or —NHgHgdg
¥ is STA, CYSTA, or PHSTA;
W is LEU, ILE, N-MeLEU, N-MeILE, VAL or abs~nt with
. . - s - . ; %
the proviso that; when ACYL is DNMA, W is pres .¢; and
15 -NHCHCH(Cﬂg)CHZCH3, -NHCHZCH(OH)CHZSCH(CHQ)2,
-Hch
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—NH-CH2 9 ’ -NHCH2-< N-CHzPh, —NHCHZCHzPh ’

~NHCH,, O CH,NHZ, -mcaz—@cazmmoc,
g @
~NHCH,—\_J—CH,NH,, -NHCH,—R/, -

NH
) -NHCHZCH=CH2, —OCZHS, -0 3, or -NH NE .n4
>/ Z is benzyloxycarbonyl.

2. A peptide according to Claim 1 wherein

7
ts 4 . -2 - A - - L l P _@
. U 1is ‘NHCHzPh, NHCHz—J:;j], ,NHCHZV CHZNH

, -NHCH2CH—CH2, -NHCH CH(OH)CH SCH(CH

2!
-NHCH2CH(OH)CH2$OCH(CH3)2,
‘ 5 -NHCH CH(OH)CH o) CH(CHB)Z' NHCHCH(CH3)CH2CH3 ox
’ CH,OH
—NHCHZCH(CHB)CHZCHBf

' 3. A peptide according to Claim 1 wherein the peptide is a
member selected from the group consisting of:
DNMA~HIS-STA~DEU~NHCHZPh,

? @ -HIS- STA-LEU-NHCHzPh

‘C-@-HIS'STA~LEU-NHCH Ph,

‘ 2
OZH

PhCHZCH-g-*-HIS—CYST‘A-NHCH’ZCH( CH4)CH,CH,,
SCH,Ph '
i
Phctazczi-é—nis-s'rAaLEtr—NHcﬁzyh,

o
 cbnomer v e, o hiaioen
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UL

p) CH-ﬁ-HIS-STA-NHCHZCH(CHB)CH2CH3,

| Oz-t-Bu
. 2
DNMA-HIS-STA-LEU-NHCH, — / ,

2 DNMA-HIS—STA-LEU-NHCHZ—©-CHZNHz,

DNMA-ID-HIS)‘STA-LEU—NHCHzPh,

5 DNMA-HIS-STA-(D—LEU)—NHCHzPh,
DNMA- (N-MeHIS) -STA-LEU-NHCH,Ph,
DNMA-HIS-STA-(N-MeLEU) -NHCH,Ph,
DNMA-HIS~CYSTA-LEU-NHCH.,Ph,

¢ 2
—{~CO-HIS~STA-NHCH, CH (CH, ) CH, CH.

BOC~NH CLC)ZCH3
et T & & . NP d
~ CO-HIS-STA NHCH,zCH(CH:i)CHzCHB, an

c
BOC=-NH éONH2

DNMA-HIS -STA--fll‘EIU-I‘H'iCH2 'CHZNHZ .

4. A compound named DNMA-HIS-STA-NHCH,CH(OH)CH,SO,CH(CH;),.

5. A method of preparing a peptide having a thio-containing
amide moiety according to Claim 1 which comprises: |
(a) reacting a protected-NH-substituted-l-alkene with i
an epoxidizing agent forming the corresponding epoxide, i
(b) reacting the epoxide with a mercaptan fo?ming the

corresponding protected thiocether, 2
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(c) removing the protecting group forming the
corresponding compound with a free amino terminus,

(d) reacting the amine with an amino acid or a
peptide having a free terminal carboxyl group forming the
corresponding peptide having a thio-containing amide
moiety, and, if desired, converting the peptide to a
pharmaceutically acceptable acid addition salt thereof.

A method of preparing a peptide according to Claims 1 and
4 which comprises:

(a) reacting a protected-NH-substituted-l-alkene with
an epoxidizing agent forming the corresponding epoxide,

{b) reacting the epoxide with a mercaptan forming the
corresponding protected thioether,

(c) oxidizing the thioether to the corresponding
sulfone,

(d) reacting the sulfone-coentaining compound with HC1
producing a free amino téerminus,.

(e) reacting the amine with an amino acid or a
peptide having a free terminal carboxyl group to form a
peptide having a sulfonyl-containing amide moiety, and, if
desired, converting the peptide to a pharmaceutically
acceptable acid addition salt thereof.

A pharmaceutical composition comprising a renin-inhibitoery
effective amount of a compound as claimed in Claim 1
together with a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising a renin-inhibitory
effective amount of a compound as ¢laimed in Claim 4
together with a pharmaceutically acceptable carrier.

A method of treating renin-associated hypertension which

comprises administering to a mammal a pharmaceutical
composition as claimed in C¢laim 7.
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A method of treating renin-assaciated hypertension which
comprises administering to a mammal a pharmaceutical
composition as claimed in Claim 8.

A pharmac3utical composition comprising an
hyperaldosteronism-inhibitory effective amount of a
compound as claimed in Claim 1 together with a
pharmaceutically acceptable carrier.

A method of treating hyperaldosteronism which comprises
administering to a mammal a pharmaceutical composition as
claimed in Claim 11.

A method of determining the presence of renin-asséciated
hypertension in a patient which comprises administering to
said patient, at a hypotensive dosage level and as a
single dose, a peptide of Claim 1, follewed by monitoring
of said patient's blood preéessure.

A pharmaceutical composition comprising an amount
effective for treating congestiv: heart failure of a
compound as ¢laimed in Claim 1 together with a
pharmaceutically acceptable carrier.

A method of treating congestive heart failure which
comprises administering to a mammal a pharmaceutical

composition as ¢laimed in Claim 4.

DATED this 26th day of November, 1987

WARNER-LAMBERT COMPANY
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