
EP 0 449 523 B1 Description In accordance with the present invention, novel
neutral endopeptidase inhibitors and methods for their use are disclosed.
Compounds of the present invention, useful, for example, as cardiovascular
agents, have the 5   general formula [err] [err] 10 wherein 15        X is
20 Y is [err] 25                   [err] [err] 30 phenyl, phenyl
substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons,
alkylthio of 1 to 4 carbons, hydroxy, halo, nitro or trifluoromethyl, or a
heterocyctic group selected from thiazolyl, 4,5-dlhydrothlazolyl, pyr-
idyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazole,
benzothiazolyl and benzoxazolyl including sub- stituted heterocyclic groups
wherein the substituents are selected from halo, alkyl and phenyl; 35
Z is [err] [err] 40 45 [err] 50 [err] 2    EP 0 449 523 B1 m is zero or 1;
n is zero, 1 or 2; p is zero or 1 to 6; t is 2, 3 or 4; 5         with the
proviso that m and p are both zero when Y is N 10 [err] 



and with the proviso that m and p are not both zero when Y is [err]; 15
[err] and[err] are Independently hydrogen, lower alkyl, halo substituted
lower alkyl, [err] 20 [err], cycloalkyl, [err]- a-naphthyl), [err]
([err]-naphthyl), [err] 30 [err] [err] [err] -(CH2) 0-lower alkyl, 45 [err]
[err] 3    EP 0 449 523 B1 [err] and [err] are independently hydroxy, lower
alkoxy, (phenyl)lower alkoxy, 5
[err] [err] where [err] is a salt forming metal ion, 10
[err] 15 or -NRR' where R and [err] are independently selected from,
hydrogen, alkyl and 20                                       [err] [err]
is hydrogen, 25 [err] 30   [err] is hydrogen, lower alkyl of 1 to 4
carbons, lower alkoxy of 1 to 4 carbons, lower phenyl, [err] 35 [err] is
lower alkyl, R4 [err] 45 [er-(aHI2 ag0 3   F S 50 ~(CH2 )       <       *
(CH2  ) 



55 4    EP 0449523 B1 -(CE2 )gH N    or  -(CH2 5CH2
3 R is hydrogen, lower alkyl, cycloalkyl or phenyl; R7 is hydrogen, lower
alkyl, lower alkoxy or phenyl; 10        r Is an Integer from 1 to 4; and,
q Is zero or an integer from I to 7. This invention in its broadest aspects
provides neutral endopeptidase inhibitors of formula I and the meth- ods of
treating congestive heart failure, lowering blood pressure and producing
diureals and natriuresis by ad- ministering a pharmaceutical composition
containing same. Unexpectedly, the trifluoromethyl substituent v S
compounds of formula I have been found to be significantly more active as
neutral endopeptidase Inhibitors than mercaptan and mercaptoalkanoyl
compounds not having the trifluoromethyl moiety. The term lower alkyl used
in defining various symbols refers to straight or branched chain radicals
having up to seven carbons unless specifically stated otherwise. The
preferred lower alkyl groups are straight or branched chain of up to four
carbons. Similarly the terms lower alkoxy and lower alkylthio refer to such
lower 20  alkyl groups attached to an oxygen or sulfur. The term cycloalkyl
refers to saturated rings of 4 to 7 carbon atoms with cyclopentyl and
cyclohexyl being most preferred. The term halogen refers to chloro, bromo,
fluoro and iodo. The term halo substituted lower alkyl refers to such lower
alkyl groups described above in which one or 25  more hydrogens have been
replaced by chloro, bromo or fluoro groups such as trifluoromethyl, which
is pre- ferred, pentafluoroethyl, 2,2,2-trichloroethyl, chloromethyl,
bromomethyl, etc. The symbols 30                        - ( CH2) q
-( CE2) S                     0 35                                  -( CH2
g; N ect., represent that the alkylene bridge is attached to an available
carbon atom. 40      The compounds of formula I can be prepared byicoupling
a carboxylic acid of the formula CF3 (CH2)n 45  II
R3-S-CH2-CE-C-OH I I 0 to the amino intermediate of the formula 



50                                        III    H2N-X. The intermediate of
formula IlIl can be employed as the free base or as the hydrochloride salt.
The car- boxylic acid of formula 11 Is preferably converted to an activated
form such as an acid chloride, mixed anhydride, etc. Preferably, the amino
intermediate of formula IlIl is first treated with
bis(trimethylsilyl)trifluoroacetamide 55   or bis(trimethylsilyl)acetamide
in an aprotic solvent such as tetrahydrofuran or acetonitrile followed by
addition of compound 11 as the acid chloride. The above coupling step can
also be carried out using the protected form of compound 11, that Is, 5
EP 0 449 523 i31 (CHi2  II'               Prot-S-C32-CH-C-OH 0 where Prot
is a protecting group, e.g., p-methoxybenzyl. Subsequent deprotection can
be accomplished by known methods, such as those described in U. S. Patent
4,311,697 by Krapcho. 10      Alternatively, the reaction is preferably
carried out in the presence of an organic base, e.g. triethylamine. Two
equivalents of the amino Intermediate ill may be employed as both reactant
and base. For those cases wherein amino intermediate Ill does not contain a
free carboxylic acid, reaction of acid 11 and amine IlIl can also be
effected with a water soluble carbodilmide reagent such as (1
-(3-dimethylaminopro- pyl)-3-ethylcarbodlimide hydrochloride]. 15      The
resulting products, wherein X contains a -COR2 moiety which is an ester,
can be hydrolyzed by treating with a base such as sodium hydroxide to
provide compounds where R2 is hydroxy and R3 Is hydrogen, since concomitant
hydrolysis of an existing acylthio group (i.e., R3 = 0 20
II also occurs. The S-acyl derivatives of formula I ( R3 = 25 0 RSC-) 30
can be treated with a base, such as ammonium hydroxide, hydroxylamine,
sodium hydroxide and the like, to provide mercaptan derivatives (i.e.,
compounds of formula I where R3 = H) by known techniques. Of course, the
mercaptan products of formula 1, i.e., where R3 is hydrogen, can be
acylated with an acid chloride of the formula 35
0 II IV                   R5-C-Cl 



40  to introduce other acyl groups. The acylthio carboxylic acids of
formula 11 are described in various literature and patent references. For
example, such carboxylic acids wherein n = 0 are described by Ondetti et
al. in U. S. Patent 4,154,935. Protected thiocarboxylic acids of formula
II' are prepared using methods described by Krapcho In U. S. Patent
4,311,097. 45      Compounds of formula 11 where n is other than zero and
RN is 0 RSC-, 50 may be prepared by alkylatlon of a malonic ester with a
compound of formula V, where LI represents a leaving group such as lodo or
trifluoromethanesulfonyloxy, V     CF3(CH2).-L', using a base such as
sodium hydride or potassium hexamethyldisilylazide in an aprotic solvent
such as tetra- 55   hydrofuran or dimethylformamide to give a substituted
malonic ester of the formula VI     CF3(CH2).-CH(CO2CH3)2. Saponification
of the malonic esters of formula VI and Mannich reaction with dimethylamine
and formaldehyde 6    EP 0 449 523 B1 gives acrylic acids of formula VII
(C2 )nCFa 5                                              CH2   C02H which
are reacted with a thio acid to give compounds of formula 11 where n is
other than zero and R3 & H. Re- action of compounds of formula 11 as
described above provides the S-acyl and mercaptan derivatives of formula I
where n is other than zero. Alternatively, intermediates of formula 11
where n Is other than zero may also be 10  prepared by condensation of an
aldehyde of formula Vill    CF3(CH2) -CHO with malonic acid in the presence
of acetyl chloride to give compounds of formula ,5
CO2H IX              CF3-(CH2)n1 -CH=C COzH 20  Catalytic hydrogenation
over palladium/carbon and Mannich reaction and thio acid addition as
described above affords the corresponding compounds of formula If.
Additionally, intermediates of formula 11 where n is other than zero and R3
is benzyl may be prepared by alkylation of an acid of the formula 25 X
CF3-(CH2) j C02H 30  with benzyl bromomethylthioether to give compounds of
formula 11 wherein R3 is benzyl. 



In the above reactions If R1 or R6 is -(CH2)r-NH2, 35
- (CH2 ) g t N t H -(CH2) -SH, or 40'; ,NH -(CB2 )r-N-C 45
NH2 then the amino, Imidazolyl, mercaptan or guanidinyl function should be
protected during the coupling reaction. Suitable protecting groups include
benzyloxycarbonyl, t-butoxycarbonyl, benzyl, benzhydryl, trityl, etc., and
ni- so  tro in the case of guanidinyl. The protecting group is removed by
treatment with acid or other known methods following completion of the
reaction. The ester products of formula I wherein R2 is 0 55
II o-cH-0-C-R7 Rs 7    EP 0 449 523 51 can be obtained by treating the
product of formula I wherein R2 is hydroxy with a molar equivalent of a
com- pound of the formula 5
~~~~~~~~~0 II XI             L-CH-O-C-R7 R6 10 wherein L Is a leaving group
such as chlorine, bromine, toluenesulfonyloxy, etc., in the presence of a
base, such as triethylamine or potassium carbonate, In a polar solvent such
as dimethylformamide. Preferred compounds of this invention are those of
formula I wherein Xis K 15 20                   v           , gC0OH,
-CE-COON                        -CNI-COOK 25  -(CH2)2-COOH, F3v. Cs
007a 35 



40                                                o COON  ,   -   -COO0H
,or                           F A m 45
N   N R3 is hydrogen, 50 CH3-C- or              C-; 0                  0 5S
and n is zero or one, especially zero. The compounds of formula I wherein
R2 is hydroxy form salts with a variety of inorganic or organic bases. 8
EP 0 449 523 B1 The nontoxic, pharmaceutically acceptable salts are
preferred, although other salts are also useful In Isolating or purifying
the product. Such pharmaceutically acceptable salts include alkali metal
salts such as sodium, potassium or lithium, alkaline earth metal salts,
such as calcium or magnesium, and salts derived from amino acids, such as
arginine, lysine, etc. The salts are obtained by reacting the acid form of
the compound with an 5   equivalent of the base supplying the desired ion
In a medium in which the salt precipitates or in aqueous medium and then
Iyophilizing. As shown above, the compounds of formula I wherein R, or R8
is other than hydrogen contain asymmetric centers as represented by the *
In formula 1. An additional asymmetric center Is present In the ester
products when Re Is other than hydrogen. Thus, the compounds of formula I
can exist In enantiomeric or diastereomeric io  forms or in mixtures
thereof. The above described processes can utilize racemates, enantlomers
or diaster- eomers as starting materials. When diastereomeric products are
prepared, they can be separated by conven- tional chromatographic or
fractional crystallization methods. The compounds of formula I inhibit the
activity of neutral endopeptidase (EC 3.4.24.11), a membrane- bound zinc
metallopeptidase found in many tissues including the brain and kidney.
Neutral endopeptidase hy- 15  drolyzes peptide bonds which are on the amino
terminal side of hydrophobic amino acid residues. While not limiting the
scope of this invention to a specific theory or mechanism of action,
inhibition of neu- tral endopeptidase is believed to result in reduced
inactivation of exogenously administered or endogenous atrial natriuretic
peptides. Thus, the compounds of formula I are useful in the treatment of
hypertension, con- gestive heart failure, renal failure or hepatic
cirrhosis. Diuresis, natriuresis, and blood pressure reduction are 20
produced In a mammalian host such as man by the administration of from
about I mg to about 100 mg per kg of body weight per day, preferably from
about 1 mg to about 50 mg per kg of body weight per day, of one or more
neutral endopeptidase inhibitors of formula I or a pharmaceutically
acceptable salt thereof. The neutral endopeptidase inhibitors of formula I
are preferably administered orally, but parenteral routes such as subcu-
taneous, Intramuscular, and Intravenous can also be employed. The daily
dose can be administered singly or 



25  can be divided into two to four doses administered throughout the day.
The neutral endopeptidase inhibitors of formula I can also be administered
in combination with other blood pressure lowering agents. For example, the
neutral endopeptidase inhibitors of formula I can be combined for dual
administration with an anglotensin converting enzyme (ACE) Inhibitor such
as captopril, zofenopril, fosi.- nopril, enalapril, lisinopril, etc. Such
combination would be at a weight ratio of endopeptidase inhibitor to ACE 30
inhibitor of from about 1:10 to about 10:1. The neutral endopeptidase
inhibitors of formula I can also be administered in combination with human
ANF 99-128. Such combination would contain the inhibitor of formula I at
from about I to about 100 mg per kg of body weight and the human ANF 99-126
at from about 0.001 to about 0.1 mg per kg of body weight. The neutral
endopeptidase Inhibitors of formula I or pharmaceutically acceptable salts
thereof can also 35   be administered to a mammalian host such as man to
inhibit the degradation of endogenous opiold pentapep- tides,
[MetJ-enkephalin (Tyr-Gly-Gly-Phe-Met) and [Leu9-enkephalin
(Tyr-Gly-Gly-Phe-Leu), in the brain or in peripheral tissues. For this
reason the compounds of the invention are useful in therapeutic areas
including for example the treatment of asthma, inflammation, pain,
epilepsy, affective disorders, dementia and geriatric confusion, obe- 40
sity and gastrointestinal disorders (especially diarrhea and irritable
bowel syndrome), the modulation of gastric acid secretion and the treatment
of hyperreninaemiqtrand leukemia. As such, the compounds of this Invention,
and pharmaceutically acceptable salts thereof, can be administered to
patients orally or parenterally in an ef- fective amount within the daily
dosage range of from about 0.1 to about 25 mg of compound per kg of patient
body weight. Administration can be once daily or in 2 to 4 divided daily
doses. 45      Additionally, the compounds of formula I wherein X is Ri
-CH-COOR 50 also possess angiotensin converting enzyme inhibition activity.
Thus, these compounds of formula I are dual inhibitors and can be employed
in therapeutic areas In which anglotensin converting enzyme inhibitors such
as captopril have been reported to be useful. These areas include
cardiovascular uses such as treating hy- pertension, congestive heart
failure, reducing pre- and post-ischemic myocardial arrhythmias and
fibrillation, 55   etc., as well as improving cognitive function, treating
depression and anxiety, etc. The inhibitors of formula I and other
pharmaceutically acceptable ingredients can be formulated for the above
described pharmaceutical uses. Suitable compositions for oral
administration include tablets, capsules and elixirs, and suitable
compositions for parenteral administration include sterile solutions and
suspensions. 9    EP 0 449 523 B1 About 10 to 50 mg of active ingredient is
compounded with physiologically acceptable vehicle, carrier, excipient,
binder, preservative, stabilizer, flavoring, etc., in a unit dose form as
called for by accepted pharmaceutical practice. 



The following examples are illustrative of the invention. Temperatures are
given In degrees centigrade. 5 Example I 1
-3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyll-L-phenylalanine 10  A.
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-phenylalanine
Phenylalanine (0.825 g, 5 mmol) was suspended in 10 mL of methylene
chloride, bis(trimethylsilyl) trifluor- oacetamide (4 mL) was added, and
the mixture was stirred at room temperature for 3 hours. An additional 4 ml
of bis(trdmethylsllyl)trifluoroacetamide was added and the mixture stirred
overnight. Another4 mL of bis(trd- 15  methylsilyl) trifluoroacetamide was
added, followed by 5 mL dimethylformamide. All solid dissolved over 3 hours
to give a clear solution, which was cooled to 5CC.
2-Trifluoromethyl-3-acetylthlopropionyl chloride (0.99 g, 4.22 mmol) in 2
mL of tetrahydrofuran was added dropwise and the mixture stirred overnight
at room tem- perature. The reaction mixture was concentrated on the rotary
evaporator. Water (20 mL) was added to the residue and this mixture was
stirred for 15 minutes and then partitioned between ethyl acetate and 5
percent 20  potassium hydrogen sulfate. The ethyl acetate solution was
washed with brine and concentrated to an oil. This oil was chromatographed
on 400 mL of Merck silica gel, using 401:1 methylene chloride:
methanol:acetic acid as eluant to give the title A compound as an oil (0.94
g, 2.6 mmol). TLC Rf = 0.60 (20:1:1 methylene chlor- lde:methanol:acetic
acid). 28  B.
1-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropylj-L-phenylalanine The
title A compound (890 mg, 2.45 mmol) was stirred at 0 under argon with 1.6
mL of concentrated am- monium hydroxide and 3.5 mLwaterfor5 minutes,
afterwhich 100 mLof5 percent potassium hydrogen sulfatel was added, and the
resulting solution extracted with ethyl acetate. The combined ethyl acetate
extract was 30  washed with brine, dried over sodium sulfate and
concentrated to a yellow oil, which was then chromatograph- ed on 300 mL of
Merck silica, using 40:1:1 methylene chloride:methanol:acetic acid as
eluant to give the title mixture of diastereomers as a white solid (120
mg), m.p. 990C. TLC Rf 0.64 (20:1:1 methylene chloride:me- thanol:acetic
acid), IL]D = +18.60 (c = 0.5, methanol). Analysis calc'd for
C13H14F3NO3S-0.65 H2O: 35        C, 46.89; H, 4.63; N, 4.21; F, 17.11; S,
9.63; SH, 9.92; Found: C, 46.56; H, 4.39; N, 4.19; F, 17.50; S, 9.61; SH,
10.18. Example 2 40
1-[3,3,3-Trifluoro-2-(merraptomethyl)-1-oxopropyll-L-alanine A.
N-[2-[(Acetylthlo)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-alanine Alanine
(445 mg, 5 mmol) was suspended in 5 mL of methylene chloride,
bis(trimethylsllyl) trifluoroace- 45  tamide (4 mL) was added, and the
resulting solution was stirred for 3 hours at room temperature. Dimethyl-
formamide (4 ml) was added, and the mixture stirred overnight. All material
went Into solution. 2-Trifluorome- thyl-3-acetylthio propionyl chloride (1
g, 4.26 mmol) in 2 mL of tetrahydrofuran was added, and the mixture was
stirred overnight at room temperature. The reaction mixture was
concentrated on the rotary evaporator. The residue was then partitioned
between ethyl acetate and 5 percent potassium hydrogen sulfate. The ethyl
50  acetate solution was washed with 5 percent potassium hydrogen sulfate
and brine, and concentrated to a light brown oil. This oil was
chromatographed on 400 mL of Merck silica gel, using 40:1:1 methylene
chlorlde:me- thanol:acetic acid as eluant, to give the title A compound as
a yellow oil (960 mg). TLC Rf = 0.45 (20:1:1 me- 



thylene chloride:methanol: acetic acid). 55   B.
1-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxo-propyl]-L-alanine The title A
compound (980 mg, 3.3 mmol) was stirred at 00C under argon with 2.2 mL of
concentrated am- monium hydroxide and 4.7 mL of water for 10 minutes, and
then 5% potassium hydrogen sulfate (100 mL) was 10    EP 0 449 523 B1
added. The resulting solution was extracted with ethyl acetate. The
combined ethyl acetate extractwas washed with 5% potassium hydrogen sulfate
and brine, dried over magnesium sulfate and concentrated to an oil, which
was then chromatographed on 200 mL of Merck silica gel, using 40:1:1
methylene chloride:methanol:acetic acid as eluant, to give the title
mixture of diastereomers as a white solid (720 mg), m.p. 106-1070C, TLC RF
= 5   0.40 (20:1:1 methylene chloride: methanol:acetic acid), [MID = -27.1
(c = 0.73, methanol). Analysis calc'd for C7H1OF3NO3S: C, 34.28; H, 4.11;
N, 5.71; F, 23.24; S, 13.07; SH, 13.49; Found: C, 34.52; H, 4.25; N, 5.76;
F, 23.20; S, 12.76; SH, 13.74. 10 Example 3
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-phenylalanine,
isomer A A stirred suspension of L-phenylalanine (7.60 g, 46 mmol) in 45 mL
of dry acetonitrile under argon was 15  cooled to 00C and
bis(trimethylsilyl)trifluoroacetamide (24.7 mL, 92 mmol) was added. The
reaction mixture was allowed to stir and slowly warm to room temperature.
After 4 hours, practically all of the amino acid was in the solution, which
was light yellow in color. 2-Trifluoromethyl-3-acetylthio proplonyl
chloride (4.69 9, 20 mmol), dissolved in 10 mL of acetonitrile, was added
dropwise over a period of about 45 minutes at 5C and thereafter the
reaction mixture was allowed to warm to room temperature and stir
overnight. The mixture was 20  evaporated under reduced pressure to give a
light yellow oil. The oil was partitioned between water (75 mL) and ethyl
acetate (100 mL). The entire mixture was f iltered to remove a white
precipitate (phenylalanine), and the organic layer was separated. The
aqueous phase was extracted once more with 50 mL of ethyl acetate. The
combined ethyl acetate extract was washed with brine, dried over anhydrous
magnesium sulfate and evaporated to give 20.1 g of the crude mixture of
diastereomers as a light yellow solid. A 2.0 g portion of the 25 product
was flash chromatographed on silica gel (125:1 silica gel to compound),
using ethyl acetate: hex- anes:acetic acid, 100:100:1 as the eluent, to
yield 0.370 g of the faster eluting diastereomer (isomer A) and 0.383 g of
the slower eluting diastereomer (isomer B). The remaining 18.1 g of crude
material was flash chro- matographed similarly to yield 2.67 g of isomer A
and 2.92 g of isomer B. The combined yield of isomer A was 3.04 g as a
white crystalline solid, m.p. 183-1850C, TLC R1 = 0.30 (200:100:1 ethyl
acetate:hexanes:acetic 30  acid), [D]o = -98.80 (c = 1.00, methanol).
Analysis calcd for CaH16F3NO4S: C, 49.58; H, 4.44; N, 3.86; F, 15.69; S,
8.82; Found: C, 49.63; H, 4.35; N, 3.70; F, 15.35; S, 8.81. 35 Example 4 



N-[2-i(Acetylthio)methyls-3,3,3-trifluoro-o-oxopropyll-L-phenylalanine,
isomer B The crude mixture of diastereomers of Example 3 (20.1 g) was flash
chromatographed on silica gel (125:1 40  silica gel to compound) using
ethyl acetate:hexanes:acetic acid (100:100:1) as the eluent to give the
slower eluting isomer (isomer B): 0.38 g and 2.92 9. The 2.92 9 portion was
triturated with hexanes containing 10 percent ethyl acetate, and the white
crystalline solil; was filtered to give 0.72 g of material. The filtrate
was concentrated to give 2.1 g of material which was flash chromatographed
as described above to give approxi- mately 1.3 g of material which was
combined with the 0.38 g and 0.72 g portions and evaporated from methanol
45  to yield 2.20 g of the title Isomer B compound as a white crystalline
solid, m.p. 134-136BC, TLC Rf = 0.14 (200:100:1 ethyl
acetate:hexanes:acetic acid), [CLD = +1180 (c = 1.00, methanol). Analysis
calcd for C15H16F3NO4S: C, 49.58; H, 4.44; N, 3.86; F, 15.69; S, 8.82;
Found: C, 49.58; H, 4.33; N, 3.78; F, 15.44; S, 8.54. 50      Examples 5
and 6 describe the preparation of the single diastereomers, isomers A and
B, corresponding to the mixture of diastereomers of Example 1. Example 5 55
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-phenylalanine, isomerA
A suspension of the title isomer A compound from Example 3 (500 mg, 1.37
mmol) In 0.9 mL of concen- trated ammonium hydroxide and 2 mL of water was
stirred at room temperature under argon for 5-6 minutes,    EP 0 449 523 B1
during which time a clear solution resulted. The solution was treated with
50 mL of 5 percent potassium hy- drogen sulfate solution and the resulting
aqueous solution was extracted with four25 mL portions of ethyl acet- ate.
The combined ethyl acetate extract was dried over anhydrous maghesium
sulfate and evaporated to afford 0.43 9 of crude product. Flash
chromatography over silica gel (125:1 silica gel to compound) with 5
CH2CI2:CH3OH:HOAc, 40:1:1 gave 370 mg of product. Similarly, another 2.30 g
(6.3 mmol) of the title isomer AcompoundfromExample3was deacylated, and
purification byflash chromatographyyielded2.00 g of prod- uct. The two
products were combined and the resulting solid was triturated with hexanes
and a few drops of ether. The solventwas decanted off and the solid dried
in vacuo to give 1.79 g of the title compound as a white crystalline solid,
m.p. 133-134.5C, TLC Rf = 0.30 (40:1:1 methylene chloride:methanol:mcetlc
acid), lab = - 10  8.1 0 (c = 1.00, methanol). Analysis calc'd for
C13H14F3NO3S: C, 48.59; H, 4.39; N, 4.36; F, 17.74; S. 9.98; SH, 10.29;
Found: C, 48A7; H, 4.26; N, 4.30; F, 17.49; S, 10.34; SH, 10.57. 15
Example 6
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-phenylalanine, isomer
B A suspension of the title isomer B compound of Example 4 (2.05 g, 5.64
mmol) in 3.6 mL of concentrated 20  ammonium hydroxide and 8.0 mL of water
was stirred under argon for 7-10 minutes. The clear light yellow sol- ution
was acidified with aqueous 5 percent potassium hydrogen sulfate solution to
pH 2 and extracted with 



four 50 mL portions of ethyl acetate. The combined organic extract was
washed with 50 mL of brine, dried over anhydrous magnesium sulfate and the
solvent removed under reduced pressure to afford 1.87 g of yellow solid.
Flash chromatographic purification of the crude product over silica gel
(130:1 silica gel to compound) using 25  CH2CI2:CH3OH: HOAc, 50:1:1 as
eluent gave 1.70 g of the title compound as a white solid, m.p. 148-1500C,
TLC Rf = 0.29 (40:1:1 methylene chloride:methanol:acetic acid), [ci1) =
+49.20 (c = 1.00, methanol). Analysis calcdd for C13H14F3NO3S: C, 48,59; H,
4.39; N, 4.36; F, 17.74; S, 9.98; SH, 10.29; Found: C, 48.43; H, 4.10; N,
4.21; F, 17.42; S, 10.27; SH, 10.09. 30 Example 7
N-[2-[(Acetylthio)methyll-3,3,3-trifluoro-1 -oxopropyl]-L-tryptophan,
isomer A 35      A stirred suspension of L-tryptophan (4.08 g., 20 mmol.)
in 50 mL of dry acetonitrile under argon was cooled to 0-50C. and
bis(trimethylsilyi)-trifluoroacetamide (5.3 mL, 20 mmol.) was added. The
reaction mixture was allowed to stir and warm to room temperature. After 3
hours, the solution was cooled to 50C and a solution of
2-trifluoromethyl-3-acetylthiopropionyl chloride (4.69 g., 20 mmol) in 7 mL
of acetonitrile was gradually add- ed over 45 minutes. The reaction mixture
was to stir overnight, gradually warming to room temperature. The 40
solvent was evaporated and the yellow oily residue was partitioned between
ethyl acetate (50 mL) and water (35 mL). The aqueous phase was f urther
extracted with ethyl acetate (3 x 50 mL), and the combined ethyl acet- ate
extract was washed with brine, dried (MgSO4) and evaporated to 14.159. of a
yellow oily residue. A 12.25 g. portion of the product was flash
chromatograplied on silica gel (120:1 silica gel to compound) using ethyl
acetate: hexanes:acetic acid, 150:100:1 to give 1.9 g. of the faster
eluting diastereomer (isomer A), 4.2 g. of 45  both diastereomers, and 1.5
g. of the slower eluting diastereomer (isomer B). Further elution with
ethyl acet- ate:hexanes:acetic acid, 200:100:1 gave an additional 170 mg.
of isomer B. The mixed fractions were rechro- matographed using the same
conditions to give 1.65 g. of isomer A and 1.76 g. of isomer B. The 1.9 g.
and 1.65 g. portions of isomer Awere combined and recrystallized from
toluene to give 2.8 g. of off-white crystalline solid. An additional 360
mg. of isomer A (from flash chromatography of 1.5 g. of the crude product)
was re- 50  crystallized from toluene to give 260 mg. of white crystalline
solid; the total yield of title isomer A compound was 3.06 g.; m.p.
140-1430C., TLC Rf = 0.46 (300:100:1 ethyl acetate:hexanes: acetic acid),
[a]D = -96.0 (c = 1.00, methanol). Analysis calcdd for C17H17F3N204S: C,
50.74; H, 4.26; N, 6.96; F, 14.16; S, 7.97; 55   Found: C, 50.47; H, 4.04;
N, 6.86; F, 13.82; S, 8.18. 12    EP0 449 523B1 Example 8
N-[2-[(Acetylthio)methyli-3,3,3-trifluoro-1-oxo-propyl]-L-tryptophan,
isomer B 5      Combined Isomer B from Example 7 (3.62 g.) was
recrystallized from toluene to give 2.56 of title isomer 



B compound as a powdery white solid; m.p. 148-1510C, TLC Rf =
0.35(300:100:1 ethyl acetate:hexanes:acetic acid), [cx]D = +110.6 (c =
1.00, methanol). Analysis calctd for C17H17F3N204S0.1 H20: C, 50.51; H,
4.29; N, 6.93; F, 14.10 S, 7.93 lo  Found: C, 50.67; H, 4.08; N, 6.62; F,
13.72; S, 7.82. Example 9
N-[3,3,3-trifluoro-2-(mircaptomethyl)-s-oxopropyll-ktryptophan, iomer A 15
A suspension of the product of Example 7 (2.6 g., 6.5 mmol.) In 4.25 mL of
concentrated ammonium hy- droxide and 9.3 mL of water was stirred at room
temperature under argon for 12-15 minutes. The resulting sol- ution was
acidified with 200 mL of 5% potassium hydrogen sulfate and extracted with
ethyl acetate (5 x 50 mL). The combined ethyl acetate extract was washed
with brine, dried (MgSO4) and evaporated to give 2.4 g. 20  of a light
yellow solid. This material was combined with an additional 80 mg. of
compound and flash chroma- tographed on 300 g. of silica gel eluting with
methjllene chloride:methanol:acetic acid, 40:1:1 to give 2.3 g. of white
solid. This solid was triturated with toluene containing approximately 5%
ethyl acetate, and 1.25 g. of white crystalline solid was collected by
filtration. The filtrate was evaporated to dryness and the residue was
triturated in a similarfashion to produce an additional 560 mg. of material
which was combined with the Initial 25  1.25 g. crop to yield 1.81 9. of
title isomer A compound as a white crystalline solid; m.p. 148.5-150.50C,
TLC Rf = 0.48 (300:100:1 ethyl acetate:hexanes:acetic acid), [aID = -10.3
(c = 1.00, methanol). Analysis calcdd for C15H16FjN203S: C, 49.99; H, 4.20;
N, 7.78; F, 15.82; S, 8.90; SH, 9.18; Found: C, 49.98; H, 3.96; N, 7.54; F,
15.42; S, 9.12; SH, 9.38. 30 Example 10
N-[3,3,3-trifluoro-2-(mercaptomethyl)-1 -oxopropylFL-tryptophan, isomer B
35      A suspension of the product from Example 8 (2.41 g., 5.99 mmol) In
3.75 mL of concentrated ammonium hydroxide and 8.25 mLofwaterwas stirred at
room temperature underargon for 12- 15 minutes. The resulting solution was
acidifled with 200 mL of 5% potassium hydrogen sulfate and extracted with
ethyl acetate (5 x 50mL). The combined ethyl acetate extract was washed
with brine, dried (MgSO4) and evaporated to give 2.3 g. of a yellow gummy
solid. Flash chromatography on 315 g. of silica gel eluting with methylene
chloride:me- 40  thanol:acetic acid, 40:1:1 gave 2.1 g. of a light yellow,
glassy residue which was triturated with toluene con- taining approximately
5% ethyl acetate to give 1.55 g. of title isomer B compound as a white
crystalline solid, m.p. 144-1470C, TLC R = 0.44 (300:100:1 ethyl
acete:hexanes:acetic acid), la[D = D35.8 (c = 1.00, metha- nol). Analysis
calc'd for C1rH15F3N203S-0.1 H20: 45        C, 49.74; H, 4.23; N, 7.74; F,
15.74; S, 8.85; SH, 9.13; Found: C, 50.04; H, 3.99; N, 7A5; F, 15.36; S,
9.08; SH, 9.34. Example 11 so
3-[[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]amino]propanoic acid
A stirred suspension of P-alanine (1.34 g, 15 mmol) in 30 mL of dry
acetonitrile under argon was cooled 



to 0-5CC and bis(trimethylsilyl)trifluoroacetamide (8.0 mL, 30 mmol) was
added. The reaction mixture was al- lowed to gradually warm to 6-70C over 1
hour, during which time all of the amino acid went into solution. 2- 55
Trifluoromethyl-3-acetylthio propionyl chloride (3.52 9,15 mmol) was
dissolved in 6 mLof acetonitrile and add- ed dropwise tothe mixture at 50C
over a period of 45 minutes, afterwhich time the reaction mixturewas
allowed to stir and warm to room temperature. After 1.5 hours, the solvent
was evaporated, the yellow residual liquid was partitioned between water
(50 mL) and ethyl acetate (50 mL), and the organic layer was separated. The
13    EP 0 449 523 81 aqueous phase was further extracted with ethyl
acetate (3 x 40 mL) and the combined ethyl acetate extract was washed with
brine, dried over anhydrous magnesium sulfate and evaporated to yield 6.7 g
of yellow solid. Flash chromatography on silica gel (100:1 silica gel to
compound) using methylene chloride:methanol: acetic acid, 40:1:1 as the
eluent gave 1.62 g of material which was homogenous by TLC, as well as 0.65
g of material 5   which was nearly homogenous and 1.16 g of material which
was impure butcontained mostly the desired prod- uct. The 0.65 g and 1.62 g
portions of product were triturated with hexanes:ethyl acetate (4:1) to
give 2.21 g of the racemictitle product as a white crystalline solid, m.p.
114-1160C, TLC Rh= 0.44 (20:1:1 methylene chlor- ide:methanol:acetic acid).
Analysis calc'd for C9H12F3NO4S: 10        C, 37.63; H, 4.21; N, 4.88; F,
19.84; S, 11.16; Found: C, 37.62; H, 4.12; N, 4.83; F, 19.77; S, 11.38.
Example 12 J   15
[3-[[2-(Mercaptomethyl)-3,3,3-trifluoro-1-oxopropyl]amino]propanoic acid
Asuspension of the title compound of Example 11 (2.08g, 7.24 mmol) in 4.2
mLof concentrated ammonium hydroxide and 9.3 mL of water was stirred at
room temperature under argon for 7-10 minutes, during which period a clear
solution was formed. The solution was acidified to a pH of 2 with
approximately 200 mL of 5 20 percent potassium hydrogen sulfate and
extracted wvth ethyl acetate (5 x 50 mL). The combined ethyl acetate
extractwas washed with 50 mLof brine, dried over anhydrous magnesium
sulfate and evaporated to give 1.74 g of an off-white solid. Flash
chromatography on silica gel (120:1 silica gel to compound) using methylene
chlor- ide:methanol: acetic acid, 40:1:1 as the eluent gave 1.50 g of
compound. Similarly, a 1.2 g Impure fraction of the same starting material
(nominally 4.2 mmol), on deacylation and flash chromatography, afforded
another 25  0.45 g of the desired product. The two fractions of product
were combined to afford 1.95 g of the title racemic compound as a white
crystalline solid, m.p. 108-1100C, TLC Rf = 0.40 (20:1:1 methylene
chloride:metha- nbl:acetic acid). Analysis calc'd for C7H1OF3NO3S: C,
34.28; H, 4.11; N, 5.71; F, 23.24; S, 13.07; SH, 13.49; 30  Found: C,
34.36; H, 4.04; N, 5.58; F, 22.94; S, 13.07; SH, 13.64. Example 13
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-aspartic acid 



35 a) N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-aspartic
acid A stirred suspension of L-aspartic acid (2.66 g., 20 mmol.) in 35 mL
of dry acetonitrile under argon was cooled to 0C and
bis(trimethyisilyl)trifluoroacetamide (10.62 mL, 40 mmol) was added. The
reaction mixture 40  was allowed to stir and gradually warmed to room
temperature overnight, and then 5mL of dimethylformamide was added and the
mixture was stirred for 2 hours. The resultant clear, light yellow solution
was cooled to 50C and 2-trifluoromethyl-3-acetylthiopropionyl chloride
(4.69 g., 20 mmol), dissolved In 6 mL of acetonitrile, was added dropwise.
The reaction mixture was allowed io stir and warm to room temperature
overnight, and then the solvent was evaporated. The yellow syrupy residue
was partitioned between water (50 mL) and ethyl acet- 45  ate (50 mL), and
the organic layer was separated. The aqueous phase was further extracted
with ethyl acetate (3 x 50 mL) and the combined ethyl acetate extract was
washed with brine, dried (MgSO4) and evaporated to yield 12.2 g. of a light
yellow residue. Flash chromatography on silica gel (125:1 silica gel to
compound) eluting with ethyl acetate:acetic acid, 15:1 gave 5.25 g. of a
major fraction which was a light yellow sticky solid and 0.63 g. fraction
which was nearly homogeneous by TLC, for a total of 5.88 g. of the title
compound as a mixture 50  of diastereomers. b)
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-l-oxopropyl]L-aspartic acid A
suspension of the product from part (a) (4.68 g., 14.1 mmol.) in 8.25 mL of
concentrated ammonium hy- 55  droxide and 20.6 mL of water was stirred at
room temperature under argon for approximately 10 minutes. The resulting
solution was acidified with 400 mL of 5% portassium hydrogen sulfate and
extracted with ethyl acetate (4 x 75 mL). The combined ethyl acetate
extract was washed with brine, dried (MgSO4), and evaporated to give 3.41
g. of light yellow solid. Flash chromatography on 350 g. of silica gel
eluting with methylene chlor- 14    EP 0 44t523 BI ide:methanol:acetic
acid, 15:1:1 gave 2.4 g. of a slightly yellow solid which was triturated
with methylene chlor- ide containing a few drops of ethyl acetate and
methanol to give 2.1 g. of the title compound (an approximately 1:1 mixture
of diastereomers) as a white crystalline solid, m.p., 180-1836C, TLC Re
0.31 (10:1:1 methylene chloride: methanol:acetic acid), [a]D = -1 90 (c =
1.00, methanol). 5   Analysis calc'd for C8H1OF3NOS-0.25 H20: C, 32.70; H,
3.60; N, 4.77; F, 19.40; S, 10.91; SH, 11.26; Found: C, 32.64; H, 3.20; N,
4.70; F, 19.23; S, 10.85; SH, 11.15. Example 14 10
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-(P)-naphthylaianin
e, isomer A A stirred suspension of L-naphthylalanine (1.92 g., 8.92 mL) In
40 mL of acetonitrile under argon was cooled to 0 - 5 C. and
bis(trimethylsilyl)trifluoroacetamlde (4.75 mL, 17.84 mmol) was added. The
reaction 16  mixture was allowed to stir and gradually warm to room
temperature. After 1.5 hours, an additional 2.3 mL of
bis(trlmethylsilyl)trifluoroacetamide (8.7 mmol.) was added which resulted
in a clear solution In 20 minutes. 



The reaction mixture was cooled to 50C. and
2-trifluoromethyl-3-acetylthiopropionyl chloride (2.09 g., 8.92 mmol.)
dissolved In 6 mL of acetonitrile was added dropwlse and the mixture
gradually wanmed to room tem- perature. After an hour, the reaction mixture
was evaporated to a yellow solid residue, partitioned between 20  water (50
mL) and ethyl acetate (75 mL) and the organic layerwas separated. The
aqueous layerwas extracted with additional ethyl acetate (3 x 45 mL) and
the coubined ethyl acetate extract was washed with brine, dried (MgSO4),
and ethyl acetate removed in vacuo to give 6.3 g. of light yellow solid
residue. This crude material was flash chromatographed over 700 g. of
silica gel eluting with ethyl acetate:hexanes:acetic acid, 100:100:1 which
gave 1.58 g. of fast eluting isomer A and 1.56 g. of slow eluting isomer B.
A 300 mg. portion of isomer 25  A was crystallized from hexanes: ethyl
acetate (2:1) to give 160 mg. of title isomer A compound as a white long
needle crystalline solid, m.p. 162-1640C, TLC Rf =0.29 (100:50:1 ethyl
acetate: hexane:acetlc acid), [a]D = -79.2 (c = 1.00, methanol). Analysis
calcdd for C19H18F3NO4S: C, 55.20; H, 4.39; N, 3.39; F, 13.79; S, 7.76; 30
Found: C, 55.02; H, 4.15; N, 3.29; F, 13.60; S, 7.54. Example 15
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-(P)-naphthylalanin
e, isomer B 35 The isomer B product from Example 14 was flash
chromatographed again using ethyl acetate: acetic acid (200:1.5) and ethyl
acetate:hexanes: acetic acid (100:50: 1) as the eluent to remove isomer A
impurity and give 1.4 g. of title isomer B compound as a white solid, m.p.
166-1690C, TLC R.= 0.15 (100:50:1 ethyl acetat:hex- ane: acetic acid), [a]D
= +116.30 (c = 1.00, methanol). 40  Analysis calc'd for C10H18F3NO4S: C,
55.20; H, 4.39; N, 3.39; F, 13.79; 8, 7.76; Found: C, 54.96; H, 4.39; N,
3.35; F, 13.75; S, 7.83. Example 16 45
(S)-a-f[3,3,3-Trifluoro-2-(mercaptomethyl)-1
-oxopropyl]amino]-2-naphthalenepropanoic acid, isomer A A suspension of the
product of Example 14, 2.01 g., 4.86 mmol) in 3.2 mL of concentrated
ammonmium hydroxide and 8.0 mL of water was stirred at room temperature
under argon for 8 minutes. The clear solution 50  was acidified with 5%
potassium hydrogen sulfate solution to pH of about 2 and extracted with
ethyl acetate (4 x 50 mL). The combined ethyl acetate extract was washed
with brine, dried (MgSO4), and evaporated to give 1.72 g. of light yellow
waxy solid. Flash chromatographic purification of this crude product over
silica gel (150:1 silica gel to compound) eluting with ethyl
acetate:hexanes:acetic acid (1 00:50:1) gave 1.42 g. of white crystalline
product which on treatment with toluene and drying undervacuum afforded
1.24 g. of the title isomer 55   A compound as a white solid, m.p.
165-1670C, TLC Rf = 0.26 (100:50:1 ethyl acetate: hexane:acetic acid), [a]D
= +31.90 (c = 1.00, methanol). Analysis calcdd for Cj7H16F3NO3S: C, 54.98;
H, 4.34; N, 3.77; F, 15.35; S, 8.63; SH, 8.90;   



EP 0 449 523 Bi Found: C, 55.17; H, 4.29; NV 3.63; F, 15.42; S, 8.68; SH,
9.18. Example 17 6
(S)-a-1[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]amlnol-2-naphthalene
propanolc acid, isomer B A solution of the product of Example 15 in 10 mL
of methanol was treated with a solution of hydroxylamine hydrochloride
(0.552 g., 7.94 mmol) in 7.9 mL of IN sodium hydroxide and stirred at room
temperature. The reaction was complete in 35 minutes as judged by TLC. The
reaction mixture was evaporated, the resulting 1o   white solid was taken
up In 25 mL of water and extracted with ethyl acetate (4 x 35 mL). The
combined organic extractwas washed with 50 mL of brine, dried (MgSO4) and
evaporated to give 1.4 g. of white solid. Flash chro- matography of this
crude product on silica gel (180:1 silica gel to compound) eluting with
ethyl acetate:hex- anes:aceatc acid, 100:50:1) gave 1.24 g. of the title
isomer B compound as a white crystalline solid, m.p. 172- 179C. TLC Rf =
0.19 (100:50:1 ethyl acetate:hexane:acetic acid), Ia]D = +71.30 (c = 1.00,
methanol). 15  Analysis calc'd for C17H1eF3N08S: C, 54.98; H, 4.34; N,
3.77; F, 15.35; S, 8.63; SH, 8.90; Found: C, 55.02; H, 4.30; N, 3.55; F,
15.18; S, 8.64; SH, 9.09. Example 18 20
N-12-[(Acetylthio)methyi]-3,3,3-trifluoro-1-oxopropy+-L-leucine, isomer A A
stirred suspension of L-leuclne (2.62 g., 20 mmol) in 35 mL of dry
acetonitrile under argon was cooled to 0-5oC. and
bis(trimethylsilyl)trifluoroacetamide (10.62 mL, 40 mmol) was added. The
reaction mixture was 26  allowed to stir while slowly warming to room
temperature. After 2 hours, another 3.5 mL (13 mmol) of bis(tri-
methylsilyl)trifluoroacetamide was added which resulted in a clear lemon
color solution on additional stirring for one hour at room temperature. The
reaction mixture was cooled to 0 - 50C. and 2-trifluoromethyl-3-acet-
ylthiopropionyl chloride (4.69 g., 20 mmol.) dissolved in 8 mL of
acetonitrile was added dropwise over 45 min- utes. After stirring for 1.5
hours at 0 - 59C. to room temperature, TLC shows completion of the
reaction. The 30  reaction mixture was evaporated under reduced pressure to
give a yellow oily residue which was partitioned between ethyl acetate (75
mL) and water (50 mL). The aqueous phase was further extracted with ethyl
acetate (4 x 50 mL), the combined extracts were washed with 75 mL of brine,
dried (MgSO4), and evaporated to give 10.3 g. of a yellow semi-solid
residue. A 0.68 g. portion of this crude material was flash chromatographed
on 75 g. of silica gel eluting with ethyl acetate: hexanes:acetic acid,
100:100:1 to yield 0.15 g. of the faster eluting 35  diastereomer (isomer
A) and 0.12 g. of slower eluting diastereomer (isomer B). The remaining 9.6
9. of crude material was flash chromatographed similarly (silica gel, 1300
g.) which gave 2.5 g. of isomer A, 2.7 9. of a mixture of both the
diastereomers, and 1.5 g. of isomer B. The mixed fractions were
rechromatographed using the same conditions to give 0.5 g. of isomer A and
1.25 g. of isomer B. Both the 2.5 g. and 0.5 g. portions of isomer A were
combined, triturated with hexanes containing a few drops of ethyl acetate,
filtered, and dried 40  to yield 2.57 g. of the title isomerAproduct as
awhite crystalline solid, m.p. 150-1520C, TLC R= 0.40 (100:50:1 ethyl
acetate:hexane:acetic acid), [cID = -146.90 (c = 1.00, methanol). Analysis
calc'd for C12H18F3N04S: C, 43.76; H, 5.51; N, 4.25; F, 17.31; S, 9.73; .~ 



Found: C, 43.79; H, 5.50; N, 3.96; F, 17.10; Sp 9.81. 45 Example 19
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropylJ-L-leucine, Isomer B
50      A portion of isomer B from Example 18 (2.61 9.) was triturated
twice with hexanes containing a few drops of ethyl acetate and once with
hexanes:ether (3:1) which afforded on filtering and drying 1.6 g. of the
title iso- mer B product as a white crystalline solid; m.p. 110 - 1130C,
TLC Rr = 0.27 (100:50:1 ethyl acetat:hex, anes:acetic acid), [all) =
+109.60 (c = 1.00, methanol). Analysis calcdd for C12H18F2N04S: 55
C, 43.76; H, 5.51; N, 4.25; F, 17.31; S, 9.73; Found: C, 43.80; H, 5.56; N,
3.92; F, 17.03; S, 9.42. 16    EP 0 4404523 B1 Example 20
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-leucine, Isomer A 5
A suspension of the product of Example 18 (2.3 g., 6.98 mmol.) in 4A5 mL of
concentrated ammonium hydroxide and 10 mL of water was stirred at room
temperature under argon for 8 minutes. The resulting clear solution was
acidified with 5% potassium hydrogen sulfate solution to pH 2 and extracted
with 100 mL of ethyl acetate followed by 3 x 75 mL of additional
extractions. The combined ethyl acetate extract was washed with 1  00 mL of
brine, dried (MgSO4) and evaporated to give 1.94 g. of an off-white solid.
Flash chromatography on so  200 g. of silica gel eluting with ethyl
acetate: hexanes:acetic acid, 100:100:1 afforded 1.72 g. of the title
isomer A product as a white crystalline solid, m.p. 143- 1450C., TLC Rf=
0.38(100:50:1 ethyl acetate:hexane:acetic acid), [a]0 = -62.2 (c = 1.00,
methanol). Analysis calc'd for C1OH16F3NO3S: G. 41.80; H, 5.61; N, 4.88; F,
19.84; S, 11.16; SH, 11.51; 15  Found: C, 41.89; H, 5.62; N, 5.12; F,
19.51; S, 11.05; SH, 11.78. Example 21
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-leucine, Isomer B 20 A
suspension of the product of Example 19, (I1A3 g., 3.95 mmol.) In 2.52 mL
of concentrated ammonium hydroxide and 5.6 mL of water was stirred at room
temperature under argon for 8 minutes. The clear solution was acidified
with 5% potassium hydrogen sulfate solution (120 mL) to pH 2 and extracted
with 75 mL of ethyl acetate followed by additional 3 x 40 mL portions of
ethyl acetate. The combined ethyl acetate extract was 25  washed with 50 mL
of brine, dried (MgSO4), and evaporated to give 1.04 g. of light yellow
solid. This material was combined with 35 mg. prepared in a similar way.
This combined crude material was purified by flash cho- matography on 200
g. of silica gel eluting with ethyl acetate:hexanss:acetic acid, 100:100:1
which afforded 0.93 g. of the title isomer B product as a white crystalline
solid, m.p. 132-1340C, TLC R. = 0.33 (100:50:1 ethyl 



acetate:hexane:acetic acid), [cLtD = +4.80 (c = 1.00, methanol). 30
Analysis calc'd for C1OH1 F3NO3S: C, 41.80; H, 5.61; N, 4.88; F, 19.84; S,
11.16; SH, 11.51; Found: C, 41.83; H, 5.66; N, 5.04; F, 19.67; S, 11.13;
SH, 11.79. Example 22 35
2-(Acetylthiomethyl)-3,3,3-trifluoro-N-[2-(4-hydroxyphenyl)ethyl]propanamid
e To a stirred solution of 4-(2-aminoethyl)-phenol (4.60 g, 36.2 mmol) in
250 mL of dry methylene chloride maintained at -10CC was added a solution
of 2-trifluoromethyl-3-acetylthio propionyl chloride (4.24 g, 18.1 40
mmol) in 50 mL of dry methylene chloride and then the reaction was stirred
at -10OC for 3 hours. The reaction mixture was washed three times with IN
hydrochloric acid, and the organic layer was dried over anhydrous magnesium
sulfate, filtered and concentrated in vacuo to yield 3.5 g of a yellow oil.
The crude material was flash chromatographed. on 400 mL of LPS-1 silica Vl
using 2:1 hexane:ethyl acetate as the eluent; isolation of product afforded
1.6 g of the title compound asa clear oil. TLC Rf = 0.12 (4:1
EtOAc:CH2CI2). 45  Analysis calc'd for C14H16F3NO3S.1.1 H20: C, 49.61; H,
4.88; N, 4.13; F, 16.82; S, 9.46; Found: C, 49.38; H, 4.77; N, 4.34; F,
16.58; S, 9.51. Example 23 50
2-(Mercaptomethyl)-3,3,3-trifluoro-N-[2-(4-hydroxyphenyl)ethyljpropanamide
A solution of the title compound of Example 22 In 20 mL of methanol was
treated with a solution of IN ammonium hydroxide (9 mL, 9.0 mmol) and then
stirred at room temperature for 3 hours. The reaction mixture 55   was
partitioned between ether and 1 N hydrochloric acid, and the layers
separated. The organic layer was washed with I N hydrochloric acid and
brine, dried over anhydrous magnesium sulfate, filtered and concen- trated
in vacuo to yield 1.40 g of a glassy yellow solid. The crude material was
flash chromatographed on 300 mL of LPS-1 silica gel using 97:3 methylene
chloride: methanol as the eluent, to afford 0.74 g of the title com- 17
EP 0 449 523 81 pound as a white solid, m.p. 98-100C. Analysis calc'd for
C, 48.84; H, 4.85; N, 4.75; F, 19.32; S, 10.87; SH, 11.23; Found: C, 48.97;
H, 4.83; N, 4.62; F, 18.96; S, 10.76; SH, 10.93. 5 Example 24
2-(Acetylthiomethyl)-3,3,3-trlfluoro-N-[2-(4-pyridinyl)ethyl]propanamide
i 10     To a stirred solution of 4-(2-aminoethyl)-pyridine (4.60 g, 37.7
mmol) in 250 mL of dry methylene chloride maintained at -1 0C was added a
solution of 2-trifluoromethyl-3-acetylthioproplonyI chloride (4.38 9, 18.7 



mmol) in 50 mL of dry methylene chloride and then the reaction was stirred
at -10C for 3 hours. The reaction mixture was washed four times with 5%
sodium hydrogen carbonate, and the organic layer was dried over an- hydrous
magnesium sulfate, filtered and concentrated in vacuo to yield 5.62 9 of a
yellow solid. The crude ma- *5  terial was flash chromatographed on 700 mL
of LPS-1 silica gel using 4:1 ethyl acetate:methylene chloride as the
eluent; isolation of product afforded 4.42 9 of the title compound as a
light yellow solid, m.p. 87-89C. Analysis calcdd for C13H11F3N202S: C,
48.74; H, 4.72; F, 17.79; N, 8.75; S, 10.01; Found: C, 48.67; H, 4.64; F,
17.60; N,8.73; S, 10.04. 20 Example 25
2-(Mercaptomethyl)-3,3,3-trifluoro-N-[2-(4-pyridinyl)ethyl]propanamide,
hydrochloride 25      A solution of the product of Example 24 (2.0 g., 6.2
mmol.) in 30 mL of 1:1 methanol/water was chilled to 00C. and treated with
5 mL of NH40H (14.8 M, 5 mL, 74 mmol) and stirred until the solution became
clear, approximately 10 minutes. The reaction was concentrated in vacuo and
the residue was taken up in a minimal volume of water (methanol was added
to improve stability) and lyophilized overnight to yield 1.9 g. of a yellow
solid. The crude productwasflash chromatographed on 350 mLof silica gel
elutingwith methylenechloride:me- 30  thanol, 97:3 to afford 1.43 g. of
white solid
2-(mercaptomethyl)-3,3,3-trifluoro-N-[2-[4-pyridinyl]ethyl]propana, mide as
a white solid; m.p. 114 -1150C., TLC Rf 2 0.21 (95:5 methylene
chloride/methanol). Analysis calc'd for C11H13F3N20S: C, 47.47; H, 4.71; F,
20.48; N, 10.07; S, 11.52; SH, 11.88 Found: C, 47.62; H, 4.69; F, 20.16; N,
9.88; S, 11.75; SH, 12.06. 35      Asolution of the above product (1.26 g.,
4.53 mmol.) in 15 mLof acetonitrile was treated with excess ethe- real HCI
and stirred for 5 minutes, the volatiles were removed in vacuo to yield a
clear oil. Trituration of the oil with hexanes yielded 0.978 g. of the
titled compound as a white solid, m.p. 1550 - 1560C., TLC Rf = 0.17 (95:5
methylene chloride/methanol). Analysis calc'd for C11H,4CIF3N2OS - 0.07
H20: 40        C, 41.81; H, 4.51; N, 8.87; F, 18.04; S, 10.15; SH, 10.46;
Cl, 11.22. Found: C, 42.02; H, 4.41; N, 8.77; F, 17.64; S, 10.12; SH,
10.64; Cl, 10.94. Example 26 45
2-[(Acetylthio)methyll-3,3,3-trifluoro-N-[2-(1
H-tetrazol-5-yl)ethyl]propanamide A.
(N)-t-Butoxycarbonyl-3-aminopropionitrile 3-Aminopropionitrile formate
(1.28 g, 10 mmol) was dissolved in 40 mL of absolute ethanol by the
addition 50  of diisopropylethylamine (3.48 mL, 20 mmol) at 00C.
Afterstirring for 10 minutes, di-tert-butyldicarbonate (2.18 g, 10 mmol)
was added and the reaction mixture was stirred at room temperature for 48
hours, concentrated in vacuo and the residue was dissolved in ethyl acetate
(200 mL). The ethyl acetate solution was washed with water, saturated
sodium bicarbonate, dried over sodium sulfate and concentrated in vacuo to
yield the title A compound as a solid (1.68 g), m.p. 44-450C. 55 B.
5-((N)-t-butoxycarbonyl-2-aminoethyl)tetrazole Tri-n-butyitinazide and the
title A compound were heated at 1150C in 100 mL of xylene for 48 hours. The



18    EP 0 449 523 B1 reaction mixture was concentrated in vacuo and the
residue was dissolved in 2:8 (20:6:11, pyridine:acetic acid:water):ethyl
acetate. Silica gel (25 g) was added and the mixture was stirred at room
temperature over- night. The reaction mixture was filtered and the silica
pad washed thoroughly with the above 2:8 (20:6:11, pyr- idine: acetic
acid:water):ethyl acetate solvent system. The f iltrate was concentrated in
vacuo and the residue 5   was concentrated from toluene (2x). The product
solidified upon addition of isopropyl ether. The product was filtered to
yield 1.88 g of the title B compound, (m.p. 121-1260C). C.
5-(2-Aminoethyl)tetrazole hydrochloride 10      The title B compound (1.88
g, 8.8 mmol) was dissolved in 20 mL of ethyl acetate saturated with HCI.
The reaction mixture was stirred for 3 hours and the resulting precipitate
was filtered to yield the title C compound (1.04 g) as a solid, m.p.
120-1290C. (dec.). D.
2-[(Acetylthio)methyl]-3,3,3-trifluoro-N-[2-(1H-tetrazol-5-yl)ethylpropanam
ide Ky15 The title C compound (0.92 g, 6.15 mmol) was suspended in 15 mLof
dry acetonitrile under argon. Bis(tri- methylsilyl)trifluoroacetamide (5.2
mL, 19.6 mmol) was added and stirred until a clear solution was obtained (2
hours). The reaction mixture was cooled to 50C,
2-trifluoromethyl-3-acetylthio propionyl chloride (1.44 g, 6.14 mmol) was
added dropwlse, and the mixture was stirred for 2 hours at 5 to 1 0C. The
reaction mixture 20  was concentrated In vacua, dissolved in ethyl acetate
(200 mL) and the ethyl acetate solution was washed with water (3x), pH
buffer 4.02, brine (2x), dried over sodium sulfate and concentrated in
vacuo. Addition of isopropyl ether caused solidification. The solid was
filtered and dried (1.38 g), m.p. 157-1600C. Analysis calc d for
C9Hl2F3N502S: C, 34.72; H, 3.89; N, 22.50; F, 18.31; S, 10.30; 25  Found:
C, 34.41; H, 3.80; N, 21.39; F, 18.64; S, 10.34. Example 27 K>
3,3,3-Trifluoro-2-(mercaptomethyl)-N-[2-(1
H-tetrazol-5-yl)ethyljpropanamide 30 The title compound of Example 26 (1.0
g., 3.2 mmol.) was dissolved at 00C under argon in 2.5 mL of a 1:1
concentrated NH40H:H20 solution. The reaction mixture was stirred at 00C
for 5 minutes and then acidified with 5N HCI to pH 6 at 00C. The product
was extracted with ethyl acetate containing 5 percent methanol (3x) (200 mL
portions). The organic layer was washed with brine, dried over sodium
sulfate and concentrated in 35  vacuo. The residue was chromatographed
through 50 g of Merck silica gel using a (3:3:94) methanol:acetic
acid:methylene chloride solvent system. The appropriate fractions were
combined and concentrated to yield 0.56 g of the title product, m.p.
182-184CC. Analysis calc'd for C7Hj0N50SF30.13 H20: C, 30.95; H, 3.81; N,
25.78; F, 20.98; S, 11.80; SH, 12.17; 40  Found; C, 31.15; H, 3.66; N,
25.53; F, 20.58; S. 11.83; SH, 12.21. 



Example 28
3,3,3-Trifluoro-N-(3-hydroxyphenyl)-2-(mercaptoMrethyI)propanamide 45 a)
3,3,3-Trifluoro-2-[(acetylthio)methyl]-N-(3-hydroxyphenol)propanamide To a
solution of 3-aminophenol (4.02 g., 36.8 mmol.) in 250 mL of methylene
chloride was added 2-tnr- fluoromethyl-3-acetylthiQpropionyl chloride (4.29
9., 1.3 mmol.) and then stirred at -10 C. for 5.5 hours. The 50  reaction
mixture was washed with IN HCI (3x) and then brine, dried (MgSO4),
filtered, and concentrated In vacuo to yield 4.58 g. of the title A
compound as an off white solid, m.p. 148 - 1490C., TLC Ri= 0.73(4:1, ethyl
acetate:methylene chloride). b)
3,3,3-Trifluoro-N-(3-hydroxyphenol)-2-(mercaptomethyl)propanamide 55 NH40H
(14.8 M solution, 2.6 mL, 38.8 mmol.) was added to a solution of the title
A compound (1-05 g., 3.42 mmol) In 16 mL of 1:1 water/methanol at 00C. and
stirred for 10 minutes. The reaction was quenched at 00 with 10% potassium
bisulfate, and extracted with ethyl acetate (4x). The organic extracts were
combined, 19    EP 0 449 523 Bi dried (MgSO4), filtered, and concentrated
in vacuo to yield 1.17 g. of a yellow solid. This crude material was flash
chromatographed on 250 mL of EM-60 silica gel eluting with 98:2 methylene
chloride/methanol to yield 0.58 g.of the title compound as an off-white
solid, m.p. 1470 - 1510C., TLC Rf = 0.36 (95:5, methylene chlor-
ide/methanol). 5   Analysis calc'd for C10H10F3NO2S . 0.07 H20: C, 45.30;
H, 3.85; N, 5.21; F, 21.20; S, 11.93; SH, 11.90 Found: C, 45.26; H, 3.81;
N, 5.09; F, 20.82; S, 11.72; SH, 12.31. Example 29 fO
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-norleucine,
isomerA Bis(trimethylsilyl)trifluoroacetamide (16 mL., 60 mmol.) was added
to a suspension of L-norleucine (2.62 g., 20 mmol.) In 40 mL of
acetonitrile at 0CC. The suspension was allowed to warm to room temperature
and 15  was stirred for 2.5 hours, at which point, almost all of the solid
dissolved. The reaction mixture was recooled to 00C. and
2-trifluoromethyi-3-acetylthlopropionyl chloride (4.7 g., 20 mmol.) was
added dropwlse over 20 minutes as a solution in 10 mLof acetonitrile. After
stirring at room temperature for 18 hours, the reaction was poured Into 200
mL of water and the resulting mixture was extracted with ethyl acetate (500
mL). Brine was added to break up an emulsion which formed during this
extraction. The aqueous layer was extracted once 20  more with ethyl
acetate (100 mL) and the combined organic layers were washed with brine,
dried (MgSO4), and concentrated to afford an oily residue which was
pre-absorbed on Celite. The crude product and Celite mixture was loaded
onto an 8 x 30 cm silica gel column which was eluted as follows: 5L
hexane:ethyl acet- ate:acetic acid (750:250:25), 2L hexane:ethyl
acetate:acetic acid (700:300:25), 2L hexane:ethyl acetate:acetic 



acid (500:500:25). The pure less polarfractions were concentrated and
co-evaporated from heptane to afford 25   a white solid which was
recrystallized twice from ethyl acetate/hexane. Drying under high vacuum at
room tem- perature for 18 hours afforded 1.95 g. of the title isomer A
compound as a white powder, m.p. 176 - 178C., TLC Rf = 0.30 (ethyl
acetate:hexane:acetic acid, 30:70:1). (ElID = -1 33.3 (c = 0.6, methanol).
Analysis calc'd. for C12H18F3NO4S: C, 43.76; H, 5.51; N, 4.25; F, 17.31; S,
9.73 30  Found: C, 43.76; H, 5.45; N, 4.35; F, 17.57; S, 9.67. Example 30
N-[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-norleucine, Isomer
B 35 In the procedure of Example 29, the pure more polar fractions were
concentrated to afford a white solid which was recrystallized twice from
ethyl acetate/hexane. Drying under high vacuum afforded 1.953 g. of the
title isomer B compound, m.p. 1230 - 1250C., TLC Rf = 0.19 (ethyl acetate:
hexane:acetic acid, 30:70:1). Cl9]D = +1230 (c = 0.63, methanol). 40
Analysis calc'd. for C12H18F3NO4S: C, 43.76; H, 5.51; N, 4.25; F, 17.31; S,
9.73 Found: C, 43.97; H, 5A5; N, 4.29; F, 17.13; S, 9.89. Example 31 45
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1 -oxopropyl]-L-norleucine, isomer A
Concentrated ammonium hydroxide (3 mL) was added to a suspension of the
product of Example 29 in 12 mL of deoxygenated water. The reaction mixture,
which became homogeneous In less than one minute, 50  was stirred for 15
minutes. At this time, the pH was adjusted to about 1.5 with potassium
bisulfate and the re- sulting aqueous mixture was extracted with ethyl
acetate (2 x 150 mL). The combined organic layers were washed with brine,
dried (MgSO4), and concentrated to afford an oily residue. This residue was
flash chroma- tographed on a 5 x 12 cm silica gel column using hexane:ethyl
acetate: acetic acid, 65:35:1. The pure fractions were concentrated and the
residue was co-evaporated from heptane several times to afford a white
solid. Tn- 56 turation with hexane and drying 18 hours under high vacuum
afforded 1.175 g. of the title isomer A compound as a white solid, m.p. 96
- 980C., TLC Rf = 0.38 (ethyl acetate: hexane:acetic acid, 40:60:2). [D =
-43.2 (c = 0.60, methanol). Analysis calc'd. for C1OH16F3NO3S: 20    EP 0
449 523 Bi C, 41.37; H, 5.67; N, 4.83; F, 19.84; S, 11.16; SH, 11.51 Found:
C, 41.68; H, 5.42; N, 4.52; F, 19.53; S, 10.89; SH, 11.78. Example 32 5 



N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-norieucine, isomer B
Concentrated ammonium hydroxide (3 mL) was added to a suspension of the
product of Example 30 In 12 mL of deoxygenated water at room temperature.
The reaction mixture became homogeneous within ond 10  minute. After
stirring for a total of 15 minutes, the reaction mixture was acidified to
pH 1.5 with concentrated potassium bisulfate solution. This acidic mixture
was extracted with ethyl acetate (2 x 150 mL). The combined organic layers
were washed with brine (100 mL), dried (MgSO4), and concentrated to afford
a light yellow re- sidue. This residue was chromatographed on a 5 x 12 cm
silica gel column using ethyl acetate:hexane: acetic acid, 40:60:1 for
elution. The pure fractions were concentrated and co-evaporated from
heptane to afford a 15  colorless solid which was triturated with hexane.
Filtration and drying afforded 1.16 g. of a white solid. This material was
recrystallized twice from ethyl acetate/hexane to afford 632 mg. of the
title Isomer B compound as colorless needles, m.p. 1310 - l330C., TLC Rf =
0.26 (ethyl acetate: hexane:acetic acid, 40:80:2). [a] = +21.30 (c = 0.71,
methanol). Analysis calcdd. for C1OH16F3NO3S * 0.1 H20: 20        C, 41.53;
H, 5.65; N, 4.84; F, 19.71; 8, 11.09; SH, 11.44 Found: C, 41.55; H, 5.61;
N, 4.85; F, 19.14; S, 10.99; SH, 13.86. Example 33 25
(S)-N-[3,3,3-Trlfluoro-2-(mercaptomethyl)-1-oxopropyll-L-isoleuclne a)
N-42-[(Acetylthio)methyi}3,3,3-trifluoro-1-oxopropyll-L-isoleucine
Bis(trimethylsilyl)tdifluoroacetamide (16 mL, 60 mmol.) was added to a
suspension of L-Isoleuclne (2.62 30  g., 20 mmol.) in 40 mL of acetonitrile
at 00C. The suspension was allowed to warm to room temperature and stirred
for2 hours.Atthis time approximately one third of the solid had
dissolved.An additional amount of bis(tri7 methylsilyl)trifluoroacetamide
(4 mL, 15 mmol.) was added and the mixture was stirred for 45 minutes. The
mixture was cooled to 0CC. and 2-trifluoromethyl-3-acetylthiopropionyl
chloride (4.7 g., 20 mmol.) was added dropwise over 15 minutes as asolution
in 10 mLof acetonitrile. After stirring for 18 hours at room temperature,
35  the reaction mixture was a clear light yellow solution. Approximatelyl
150 mL of water was added and the re- sulting mixture was extracted with
ethyl acetate (2 x 150 mL). The combined organic layers were washed with
brine (100 mL), dried (MgSO4), and concentrated to afford an oily residue
which was preadsorbed onto Celite for chromatography. After several
chromatographies, triturations and recrystallizations 1.41 g. of (R)-N-[2-
[(acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-isoleucine; m.p. 81 -
85C., [d]D = -105.5 (c = 0.38, me- 40  thanol) were isolated and 1.56 g. of
(S)-N-[2-[(acetylthio)methyl]-3,3,3-trilfluoro-1-oxopropyl]-L-isoleucine,
m.p. 1110 - 1120C., [MLD = +122.60 (c = 0.38, methanol) were isolated. b)
(S)-N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyllL-isoleucine 45
Concentrated ammonium hydroxide (3 mL) was added to a suspension of the (S)
diastereomer product of part (a) (1.5 g., 4.55 mmol.) in 12 mL of
deoxygenated water. Dissolution occurred in a few seconds and the reaction
mixture was allowed to stir under argon for 5 minutes. The mixture was then
acidified to pH 1.5 with potassium bisulfate solution and extracted with
ethyl acetate (2 x 150 mL). The combined organic layers were washed with
brine, dried (MgSO4), and concentrated. The residue was chromatographed on
a 5 x 15 cm silica 50  gel column eluting with hexane:ethyl acetate:acetic
acid, 75:25:1. The pure fractions were concentrated and coevaporated from
heptane to afford 1.285 g. of a white solid. This solid was recrystallized
three times to afford 0.834 g. of the title (S) diastereomer product, m.p.
1300 - 131CC., TLC Rf = 0.43 (ethyl acetate:hexane:acetic 



acid, 40:60:1). [aj] = +35.80 (c = 0.45, methanol). Analysis calcdd. for
C1OH,1F3NO3S * 0.10 H20: 55        C, 41.55; H, 5.65; N, 4.85; F, 19.72; S,
11.09; SH, 11.44 Found: C, 41.74; H, 5.62; N, 4.76; F, 19.33; S, 10.95; SH,
13.47. 21    EP0449523B1 Example 34
(R)-N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-isoleucine 5
Concentrated ammonium hydroxide (2.6 mL) was added to a suspension of the
(R) diastereomer product of Example 33(a) (1.3 g., 3.95 mmol.) in 10 mL of
water. Dissolution occurred within one minute and the reaction mixture was
allowed to stir under argon for 5 minutes at room temperature. The mixture
was then acidified to pH 1.5 with potassium bisulfate solution and
extracted with ethyl acetate (2 x 100 mL). The combined organic layers were
washed with brine, dried (MgSO4, and concentrated. The residue was
chromatographed on a fI x0  X 25 cm silica gel column eluting with
hexane:ethyl acetate:acetic acid, 75:25:1. The pure fractions were con-
centrated and coevaporated from heptane to afford 1.01 g. of a white solid.
This solid required very extensive and thorough trituration with heptane,
hexane, and pentane to remove trace amounts of ethyl acetate. After final
filtration, this material was dried under high vacuum at 1000C. to afford
0.79 g. of the title (R) diastereomer product as a white solid, m.p. 1400 -
1420C., TLC R1 = 0.39 (ethyl acetate:hexane:acetic acid, 40:60:2). [c]D =
15  -37.3O (c = 0.55, methanol). Analysis calc'd. for CjoH,6F3NO3S: C,
41.80; H, 5.61; N, 4.88; F, 19.84; S, 11.16; SH, 11.51 Found: C, 42.18; H,
5.67; N, 5.02; F, 19.36; S, 11.48; SH, 12.29. 20  Example 35
(S,R)-3-U2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]amino}5-methylh
exanoic acid Asoluton of
3-g(2,2-dimethylethyl)oxy]-carbonyl]amino-5-methylhexanoic acid, methyl
ester [prepared by 25  the Arndt-Eistert scheme, Ondetti et al., J. Med.
Chem., Vol. 18, p. 761 (1975)] (5.26 g., 20.3 mmol.) in 100 mL of methanol
was treated with a 1 N sodium hydroxide solution (40 mL, 40 mmol.) and then
stirred at room temperature for 3 hours. The reaction was then concentrated
In vacuo and the residue taken up in water. The aqueous solution was washed
once with ethyl acetate, and then acidified with 6N HCI, followed by
extraction with ethyl acetate (4x). The organic extracts were combined,
dried (MgSO4), filtered, and concentrated In vacuo 30  to give 5.68 g. of
3-[(2,2-dimethylethyl)-oxyjcarbonyllamino-5-methylhexanoic acid as a clear
oil. A solution of this acid (0.63 g., 2.57 mmol.) in ethyl acetate (5 mL)
was treated with HCI (3.2 M solution in ethyl acetate, 25 mL, 80 mmol.) and
stirred at room temperature for 3 hours. The reaction was sparged with N2
and then concentrated In vacuo to yield a white solid, which was triturated
with ethyl ether to yield 0.37 g. of 3-amino-5-methylhexanoic acid,
hydrochloride, m.p. 1250 - 1260C. 35      Asolution of this acid,
hydrochloride (2.7 g., 14.9 mmol.) in dry acetonitrile maintained at 0C.
was treated with diisopropylamine (2.6 mL, 14.9 mmol.) and
bls(trlmethylsilyl)trifluoroacetamide (8mL, 30.1 mmol.) and 



stirred at 00C. for 30 minutes. Next a solution of
2-trifluoromethyl-3-acetylthioproplonyl chloride (3.46 g., 14.7 mmol.) in
15 mL of dry acetonitrile was added dropwise over a 15 minute period and
then allowed to warm to room temperature overnight. The reaction mixture
was concentrated in vacuo and the residue was taken up 40  in ethyl acetate
and washed with I N HCI (3x) followed by brine. The organic layer was dried
(MgSO4), filtered, and flash chromatographed on 1800 mL of silica gel
eluting with hexane:ethyl acetate:acetic acid, 2:1:0.01 to isolate 2.33 g.
of the S,R isomer as the faster moving isomer. The crude material was then
triturated several times with hexane:ethyl acetate and finally treated with
decolonzing carbon to yield 1.7 g. of the titled (S,R) Isomer product, m.p.
102 - 1030 C., TLC Rf = 0.34 (hexane:ethyl acetate:acetic acid, 100:100:1).
[ZID = -124 45  (c = 0.78, methanol). Analysis calcdd. for C13H20F3NO4 -
0.3H20; C, 44.78; H, 5.95; N, 4.02; F, 16.35; S, 9.20 Found: C, 45.02; H,
5.82; N, 3.78; F, 16.62; S, 9.51. 50  Example 36
(S,S)-3-l[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]amino]-5-methy
lhexanolc acid Fractions containing the slower moving isomer from the flash
chromatography in Example 35 were pooled 55  and concentrated in vacuo
yielding an orange oil which was triturated several times with hexane:
ethyl acetate and finally treated with decolorizing carbon to yield 1.2 g.
of the title (SS) Isomer product as a white solid, m.p. 1240 - 1250 C., TLC
Rf = 0.78 (hexane:ethyl acetate:acetic acid, 100:100:1). la[, = 498.40 (c =
0.89, me- thanol). 22    EP 0 449 523 BI Analysis calc'd. for C13H20F3N04S
0.08 H20; C, 45.28; H, 5.89; N, 4.06; F, 16.53; S, 9.30 Found: C, 45.35; Hi
5.98; N, 3.99; F, 16.35; S, 9.18. 5   Example 37
(S,R)-3-f[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyljamino]-5-methylhex
anoic acid A suspension of the (S,R) isomer product of Example 35 (1.0 g.,
2.9 mmol.) in water maintained at 00C 10  under argon was treated with
ammonium hydroxide (5 M solution, 10 mL, 50 mmol.) and stirred for 5
minutes. The reaction was quenched at 00C with 140 mL of 10% potassium
bisulfate and then extracted with ethyl acet- ate (4x). The organic
extracts were combined, dried (MgSO4), filtered, and concentrated In vacuo
to yield 1.0 g. of yellow solid. The crude reaction product was flash
chromatographed on 200 mL of silica gel eluting with hexane:ethyl acetate
(2:1) to isolate 0.61 g. of the title (S,R) isomer product as a white
solid, m.p. 155 - 1560C., 15  TLC Rf = 0.19 (hexane:ethyl acetate:acetic
acid, 100:100:1). [a]D = -55.5 (c = 0.89, methanol). Analysis calcid. for
C11H18F3NI3S: C, 43.84; H, 6.02; N, 4.65, F, 18.92; S, 10.64; SH, 10.97
Found: C, 43.81; H, 6.08; N, 4.79; F, 18.52; S, 10.62; SH, 11.37. 20
Example 38 



(S,S)-3-([3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]amino]-5-methylhex
anoic acid A suspension of the (S,S) isomer product of Example 36 (0.91 g.,
2.7 mmol.) in water maintained at 0 C. 25  under argon was treated with
ammonium hydroxide (5M solution, 10 mL, 50 mmol.) and stirred for 5
minutes. The reaction was quenched at 00 C. with 140 mL of 10% potassium
bisulfate and then extracted with ethyl acetate (4x). The organic extracts
were combined, dried (MgSO4), filtered, and concentrated In vacuo to yield
1.0 g. of a yellow solid. The crude reaction product was triturated with
hexane:ethyl acetate to yield 0.78 g. of the title (S,S) isomer product as
an off white solid; m.p. 1550 - 1560 C., TLC Rr = 0.18 (ethyl acetate;hex-
30  ane:acetic acid, 100:100:1). [a], = +26.1 (c = 0.81, methanol).
Analysis calc'd. for C1H1F8F3N03S: C, 43.84; H, 6.02; N, 4.65; F, 18.92; S,
10.64; SH, 10.97 Found: C, 44.26; H, 8.26; N, 4.62; F, 18.34; S, 10.22; SH
10.71. 35  Example 39
(S,R)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[3-methyl-1-(IH-tetrazol-5-yl)bu
tyllpropanamide a) N-[(Phenylmethoxy)carbonyll-L-leucinamide To a solution
of N-[(phenylmethoxy)carbonyl]-L-leucine (3 g., 11.3 mmol.) In 60 mL of
methylene chloride at -200 under argon was added N-methylmorpholine (1.24
mL, 11.3 mmol.) followed by isobutylchloroformate (1.47 mL, 11.3 mmol.).
The resulting suspension was stirred at -20 C. for 15 minutes at which time
a solution of ammonia/methanol (about 5.6 M, 20 mL, 113 mmol.) was added.
After 30 minutes at -200C., the reaction 45  was quenched with water and
warmed to room temperature. The layers were separated and the aqueous layer
was extracted with methylene chloride (2x). The combined organic extracts
were dried (MgSO4) and evapo- rated to give 2.82 g. of the title A
compound. b) N-[(Phenylmethoxy)carbonylj-L-leucinenitrile 50 To a solution
of the title A compound (9.25 g., 219.86 mmole) in 100 mL of anhydrous
tetrahydrofuran at room temperature under argon was added
methoxycarbonylsulfamoyltriethylammonium hydroxide inner salt (11.83 g.,
49.65 mmol.) in five equal portions over 2 hours. The reaction mixture was
poured onto a flash chro- matography column eluting with hexanes:ethyl
acetate (60:40) to give 4.6 g. of the title B compound as an oil! 55   TLC
Rf = 0.57 (ethyl acetate: hexane, 1:1). [a]t, = -49.70 (c = 0.82,
methanol). 23    EP 0 449 523 BI c)
(S)-[3-Methyl-1-(IH-tetrazol-5-yl)butyljcarbamic acid, phenylmethyl ester A
solution of the title B compound (2.98 g., 12.10 mmol.) and tributyltin
azide (6.1 9., 18.14 mmol.) in 100 mL of xylenes was stirred at 110C. for 2
hours. The mixture was cooled to room temperature and poured di- 5   rectly
onto a flash chromatography column eluting with 1 L of hexanesethyl acetate
(80:40), 2 L of (60:40) hexanes:ethyl acetate plus 2% acetic acid to give
2.23 g. of the title C compound as a viscous oil. d)
(S)-a-(2-Methylpropyl)-1H-tetrazole-5-methanamine, hydrochloride 10
Asuspension of the title C compound (2.849.,9.81 mmol.) in 100 mL of
methanol containing acetyl chloride 



(1.14 mL, 19.62 mmol.) and 20% palladium on carbon catalyst (0.28 g.) was
stirred under an atmosphere of hydrogen (balloon) at room temperature.
After 4 hours, an additional amount of 20% palladium on carbon cat- alyst
(0.28 9.) and acetyl chloride (1.14 mL) was added. After 22 hours, the
reaction mixture was filtered and evaporated. Trituration with hexanes gave
1.88 g. of the title D compound as a white foam. K 15 e)
(S,R)-2-[(Acetylthio)methyl]-3,3,3-trifluoro-N-[3-methyl-1-(iH-tetrazol-5-y
l)butyl]propanamide To a solution of the title D compound (1.73 g., 9.9
mmol.) in 22 mL of acetonitrile at 00C. under argon was added
bis(trimethylsilyl) trifluoroacetamide (7.67 mL, 31.36 mmol.) and the
resulting cloudy solution was stir- 20  red at room temperature for 2
hours. The reaction mixture was cooled back to 0CC. at which time
2-trifluoro- methyl-3-acetylthiopropionyl chloride (2.1 g., 9.8 mmol.) in
acetonitrile (6 mL) was added. After stirring the light-yellow solution for
2 hours at 0CC., the reaction was quenched by pouring into 200 mL of water
and then extracted with ethyl acetate (2 x 250 mL). The con*ined organic
extracts were flash chromatographed (90 mm x 10 inch - 60:40 hexanes:ethyl
acetate +2% acetic acid, 90 mm x 7 inch -1:1 hexanes:ethyl acetate 4 26
0.5% acetic acid, 90 mm x 12 inch - 1:1 hexanes:ethyl acetate + 0.5% acetic
acid, 50 mm x 10 Inch - 1:1 hex- anes:ethyl acetate + 0.5% acetic acid) to
give , after recrystallization from ethyl acetate/hexanes, 1.10 g. of the
(S,R) isomer title E compound, m.p. 1880 - 191 OC., TLC Rf = 0.22
(hexanes/ethyl acetate + 0.5% acetic acid), [allD= -163.8 (c = 0.53,
methanol) and 1.15g.
of(S,S)-2-[(acetylthio)methylj3,3,3-trifluoro-N-[3-methyl-
1-(1H-tetrazol-5-yl)butyljpropanamide, m.p. 1800 - 184CC., TLC RF= 0.16
(hexanes/ethyl acetate +0.5% acetic 30  acid), [a]D = +60.60 (c = 0.51,
methanol). f)
(S,R)-3,3,3-Trifluoror-2-(mercaptomethyl)-N-[3-methyl-1-(1H-tetrazol-5-yl)b
utyllpropanamide To a suspension of the (S,R) isomer compound of title E
(0.98 g., 2.8 mmol.) in 5.65 mL of degassed water 35  at room temperature
under argon was added a mixture concentrated NH40H (1.85 mL) and water
(1.85 mL). After two minutes, the reaction is quenched with saturated
potassium bisulfate (pH 1.5) and extracted with ethyl acetate. The organic
extracts were dried and purif led by flash chromatography (50 mm x 6 inch,
1:1 hex- anes:ethyl acetate + 0.5% acetic acid) to give 0.72 g. of white
solid product. This material was triturated with heptane and dried under
high vacuum at I 000C to give 0.7 g. of the title (S,R) product, m.p. 1890
- 1930 (dec.), 40  TLC Rf = 0.18 (1:1, ethyl acetate:hexane + 0.5% acetic
acid). [a]0 = -97.7 (c = 0.57, methanol). Analysis calcd. for C10H,6F3N50S.
0.1 CH3C00C2H5: C, 39.02; H, 5.29; N, 21.88; F, 17.80; S, 10.01; SH, 10.33.
Found: C, 39.25; H, 5.35; N, 21.54; F, 17.60; S, 10.17; SH 10.62. 45
Example 40 (S,S)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[3-methyl-1 -(1
H-tetrazol-5-yl)butyl]propanamide To a suspension of
(S,S)-2-[(acetylthio)-methyl]-3,3,3-trifluoro-N-[3-methyi-1-(1H-tetrazol-5y
l)bu- 50  tyllpropanamide [prepared in Example 39(e), 1.034 g., 2.95 mmol.1
in 6mLof degassed water at room temper- ature under argon was added a
mixture of concentrated NH4OH (1.95 mL) and water (1.95 mL). After two min-
utes, the reaction was quenched with saturated potassium bisulfate (pH 1.5)
and extracted with ethyl acetate. The organic extracts were dried and
purified by flash chromatography (50 mm x 6 inch, 1:1 hexanes: ethyl
acetate + 0.5% acetic acid) to give 0.76 g. of white solid product. This
material was combined with 25 mg. from 55   a previous experiment and
recrystallized from ethyl acetatelhexanes to give 0.69 g. of the title
(S,S) isomer product as a white solid, m.p. 183 - 184oC., TLC Rr = 0.14
(1:1, hexanes:ethyl acetate + 0.5% acetic acid). 



[ala = -39.8 (c = 0.57, methanol). Analysis calc'd. for C10H16F3N50S: 24
EP 0 449 523 BI C, 38.58; H, 5.18; N. 22.50; F, 18.31; S. 10.30; SH, 10.62
Found: C, 38.70; H, 5.27; N, 22.43; F, 17.67; S. 10.28; SH, 11.52. Example
41 5
(SR)-Pf[2-[(Acetylthio)methyll-3,3,3-trifluoro-1-oxopropyl]amino]benzenebut
anoic acid a)
3-J[f(1,1-Dimethylethyl)oxy]carbonyl]amino]-2-oxo-1-diazo-4-phenylbutane 10
A solution of N-U(1,1-dimethylethyl)oxy]-carbonyll-L-phenylalanine (20.01
g., 75 mmol) in 150 mL of dry tetrahydrofuran was chilled to -250C. and
treated with N-methylmorphollne (8.3 mL, 75 mmol) and Isobutyl-
chloroformate (9.8 mL, 75 mmol) and then stirred at -250C. for 10 minutes.
The reaction mixture was then f II- tered Into a flask containing a
solution of diazomethane (prepared from 35.48 g., 240 mmol of N-methyl-N'-
nitro-N-nitrosoguanidine) In 300 mL of anhydrous ether at -780C. and then
let warm to -5C. and stirred over- 15  night. The cold reaction mixture was
then filtered and the filtrate was washed with water, saturated sodium
bicarbonate, and brine. The organic layer was dried (MgSO4), filtered and
concentrated in vacuo to yield a red- dish brown oil. The oil was
triturated with cold petroleum ether to yield 14.42 g. of a light tan
solid. The mother liquors were concentrated and allowed to stand yielding a
second crop of 1.96 g. of light yellow crystals for a total yield of 16.38
g. of the title A compound as a tannish solid; m.p. 87 - 90CC. [MJD = -32.2
(c = 1.15, me- 20  thanol). b)
3-f[(2,2-Dimethylethyl)oxy]carbonyl]amino]-4-phenylbutanoic acid, methyl
ester To a solution of the title A compound (13.35 g., 45.9 mmol) in
methanol (300 mL) was added dropwise a 25  solution of silver benzoate
(1.57 g., 6.85 mmol) in triethylamine (200 mL) and the mixture was stirred
for 3 hours. Next, 5 g. of activated charcoal was added and stirred for 15
minutes at room temperature, then the mixture was filtered and the filtrate
was concentrated in vacuo to yield a reddish brown oil. The oil was taken
up in ether and washed with water, 10% potassium bisulfate, saturated
sodium bicarbonate, and brine. The organic layer was dried (MgSO4), f
iltered, and concentrated in vacuo to yield 11.71 g. of the title B
compound 30  as a beige solid, m.p. 50 - 520C., [aID = -2.0 (c = 1.15,
methanol). Analysis calc'd. for C1iH23NO4: C, 65.50; H, 7.90; N, 4.78
Found: C, 65.48; H, 8.04; N, 4.86. 35  c)
3-[U(2,2-Dimethylethyl)oxy]carbonyl]aminol-4-phenylbutanoic acid A solution
of the title B compound (11.0 g., 37.5 mmol) in methanol (200 mL) was
treated with I N solution of sodium hydroxide (75 mL, 75 mmol) and stirred
at room temperature for 3.5 hours. The reaction was con- centrated in vacuo
and the residue was taken up In water, and washed twice with ethyl acetate.
The aqueous 40  layer was then acidified with 6N HCI and extracted with
ethyl acetate (4x). The organic extracts were pooled, 



dried (MgSO4), filtered, and concentrated in vacuo to yield 9.97 g. of the
title C compound as a white solid, m.p. 950 - 970C., [aID = -13.5 (c =
0.77, methanol). Analysis calc'd. for C16H21NO4. 0.48 H20: C, 62.56; H,
7.79; N, 4.88 45  Found: C, 62.65; H, 7.45; N, 4.77. d)
3-Amino-4-phenylbutanoic acid, hydrochloride Asolution of the title C
compound (9.45 g., 33.8 mmol) in ethyl acetate (100 mL) was treated with
310 mL 50  of HClIethyl acetate (3.2 M, 992 mmol) and then stirred at room
temperature for 3 hours. The reaction mixture was sparged with N2 and then
filtered. The filtered solids were washed with ether and then dried to
yield 5.98 g. of the title D compound as a white solid, m.p. 2040 - 2050,
[la] = +6.7 (c = 1.43, methanol). Analysis calc'd. for ClOH14CINO2- 0.1
H20: C, 55.24; H, 6.58; N, 6.37; Cl, 16.31 55   Found: C, 55.54; H, 6.45;
N, 6.37; Cl, 16.01. 25    EP 0 449 523 91 e)
(SR)-f-[(2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-,o
opropyljamino~benzenebutanoic acid Asolutlon of the titleD compound (5.0
g., 23.2 mmol) in acetonitrile (200 mL) was chilled to 00Cand treated with
ethyidilsopropylamine (4.05 mL, 23.3 mmol) and
bls(trimethylsilyl)trifluoroacetamide (12.3 mL, 46.3 5   mmol) and then
stirred at 00C for 30 minutes. Next a solution of
2-trifluoromethyl-3-acetylthiopropionyl chloride (5.45 g., 23.2 mmol) in
acetonitrile (20 mL) was added dropwise and the reaction allowed to warm to
room temperature overnight. The reaction was concentrated in vacuo and the
residue taken up in ethyl acetate, and washed with IN HCI (2x), water, and
brine. The organic layer was dried (MgSO4), filtered, and concentrated in
vacuo to yield 14.8 g. of a deep yellow oil. The crude product was
triturated three times with hexanelethyl 10  acetate and treated with
decolorizing carbon in ethyl acetate to yield 8.98 g. of a light yellow
solid. The crude solid was flash chromatographed on 2 L of silica gel using
125:75:1 hexanelethyl acetate/acetlo acid to elute the (S,R) isomer and
then switching to 150:75:1 ethyl acetate/hexane/acetIc acid to elute the
(S,) Isomer. There was obtained 1.2 9. of the (S,R) Isomer, 2.1 g. of mixed
fractions, and 1.68 g. of the (S,8) Isomer. The (S,S) and (S,R) isomers
were each triturated with hexanelethyl acetate to yield 1.04 g. of the
(S,R) Isomer and 18  1.65 9. of the (S,S) isomer. The mother liquors from
the trituration of the (S,) Isomer and the mixed fractions were combined
and flash chromatographed as described above to Isolate 0.41 g. of the
(S,R) Isomer and 0.9 g. of the (S,S) isomer with 1.25 g. of mixed
fractions. The mixed fractions and mother liquors from the (S,R)
triturations were again flash chromatographed as described above to isolate
1.34 g. of the (S,R) isomer, 0.31 g. of the (S,S) isomer and 0.6 g. of
mixed fractions. The various (S,R) fractions were combined to yield 2.22 20
g. and the various (S,S) fractions were combined to yield 2.47 g. The (S,R)
isomer was then triturated with hexanelethyl acetate, treated with
decolorizing carbon in ethyl acetate, and finally recrystallized from ethyl
acetate/hexane to yield 1.31 g. of the title (S,R) isomer product as a
white solid, m.p. 1710 - 1720C., TLC RF= 0.28 (hexane:ethyl acetate:acetic
acid, 1.00:100:1). [a]D = -111.5 (C = 0.75, methanol). 



Analysis calc'd. for CjGH18F3N04S: 25        C, 50.92; H, 4.81; N, 3.71; F,
15.10; S, 8.50 Found: C, 50.63; H, 4.74; N, 3.87; F, 14.91; S, 8.16.
Example 42 30
(S,S)-f8-[[2-[(Acetylthio)methylJ-3,3,3-trifluoro-1-oxopropyI~amino]benzene
butanoic acid The (S,S) isomer from Example 41 (e) (2.47 g.) was triturated
with hexanelethyl acetate, treated with de- colorizing carbon in ethyl
acetate, and finally recrystallized from ethyl acetate/hexane to yield 1.39
g. of the title (S,S) isomer productas a white solid, m.p. 160- 162CC., TLC
R= 0.17 (hexane:ethyl acetate: acetic acid, 35  100:100:1). [aoD = +103.2
(c = 0.69, methanol). Analysis calcd. for CjGH,8NF304S - 0.25 H20: C,
50.31; H, 4.88; N, 3.67; F, 14.92; S, 8.39 Found: C, 50.57; H, 4.67; N,
3.90; F, 14.53; S, 8.05. Rol  40   Example 43
(S,R)-,f~U3,3,3-Tuifluoro-2-(mercaptomethyl)-1-oxoxpropyl]amino]benzenebuta
noic acid The product of Example 41 (0.81 g., 2.1 mmol) was dissolved In 5M
NH40H (10 ml, 50 mmol) at 00C under 45  argon and stirred for 5 minutes.
The reaction was quenched at 00C. with 150 ml of 10% potassium bisulfate
and then extracted with ethyl acetate (4x). The organlc extracts were
combined, dried (MgSO4), filtered, and concentrated In vacuo to yield 0.94
g. of a yellow solid. The crude product was flash chromatographed on 300 mL
of silica gel eluting with 1:1 hexane:ethyl acetate +0.5% acetic acid to
give 0.46 g. of a white solid which was a mixture of the desired (S,R)
product and corresponding (S,8) material. The mixture was then separated 50
by a reverse phase preparative HPLC using 50% (90% methanol, 10% water with
0.1% trifluoroacetic acid) and 50% (90% water, 10% methanol with 0.1%
trifluoroacetic acid) at a flow rate of 63 mL/min. to Isolate 0.36 g. of
the title (S,R) isomer as a tan solid, m.p. 2080 - 2100 C., TLC RF = 0.19
(hexane: ethyl acetate:acetlc acid, 100:100:1). [a]D = -38.90 (c = 0.70,
methanol). Analysis calc'd. for C14H16F3N08S * 0.25 H20: 55        C,
49.47; H, 4.90; N, 4.12; F, 16.77; S, 9.43; SH, 9.73 Found: C, 49.21; H,
4.48; N, 4.04; F, 16.40; S, 9.52, SH, 9.49. 26    EP 0 449 523 BI Example
44
(S,S)-f-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]amino]benzenebutan
oic acid 5      The (SS) Isomer product of Example 42 (1.26 g., 3.3 mmol)
was dissolved In 5M NH40H (20 mL, 100 mmol) and stirred at 00C for 5
minutes, and then quenched with 10% potassium bisulfate. The reaction was
then ex- tracted with ethyl acetate (4x) and the organic extracts were
combined, dried (MgSO4), filtered, and concen- trated in vacuo to yield
1.16 g. of a yellow residue. The crude product was flash chromatographed on
200 mL of silica gel using 100:100:1 hexane:ethyl acetate: aceticacid as
the eluant to isolate 800 mg. of a white solid. 10  This product was then
triturated with hexane/ethyl acetate to yield 720 mg. of the title (SS)
isomer product as 



a white solid, m.p. 1770 - 1780C., TLC Rf = 0.10 (hexane:ethyl
acetate:acetic acid, 100:100:1). [c]D = +41.6 (c = 0.55, methanol).
Analysis calc d. for C14H16F3NO3S * 0.06 H20: C, 49.98; H, 4.83; N, 4.16;
F, 16.94; S, 9.53; SH 9.83 15  Found: C, 50.11; H, 4.85; N, 4.03; F, 16.56;
S, 9.47; SH, 9.74. Example 45
(S)-3-Hydroxy-N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl-L-tyrosine
20 a)
(S)-3-Hydroxy-N-[2-[(acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-tyro
sine Bis(trimethylsilyl)trdfluoroacetamide (16 mL, 60 mmol.) was added to a
suspension of 3-hydroxy-L-tyro- sine (2.37 g., 12 mmol.) In 25 mL of
acetonitrile at 0C. The suspension was stirred for 6 hours at room tem- 25
perature at which point It was recooled to 0C.
2-Trifluoromethyl-3-acetylthlopropionyl chloride (2.81 g., 12 mmol.) was
added as asolution in 5 mLof acetonitrile and the reaction mixturewas
stirred atroom temperature for 20 hours. After pouring the reaction mixture
into about 150 mL of 1 N HCI, the biphasic mixture was stirred at room
temperature for 30 minutes. At this point, the mixture was extracted with
ethyl acetate (2 x 200 mL) and the combined organic layer was washed with
water (200 mL) then brine (100 mL), dried (MgSO4) and then 30  concentrated
to an oily residue. After several chromatographies, 1.71 g. of
(R)-3-hydroxy-N-[2-[(acetylthio)me-
thyl]-3,3,3-trifluoro-I-oxopropyl]-L-tyrosine, (atD = -6.5 (c = 0.15,
methanol), were isolated as a white foam and 1.63 g. of
(S)-3-hydroxy-N-[2-[(acetylthio)methylj-3,3,3-trifluoro-1-oxopropyl]-L-tyro
sine, m.p. 1756 - 184C., [a]D = +106.30 (c = 0.49, methanol), were isolated
as an off-white amorphous solid. 35  b)
(S)-3-Hydroxy-N-13,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-tyrosine
Concentrated ammonium hydroxide (2.5 mL) was added to a suspension of the
(S) Isomer product of title A (1.4 g., 3.54 mmol.) in deoxydenated water at
room temperature. After stirring the turbid reaction mixture for one
minute, saturated potassium bisulfate solution was added until a pH of
about 1.5 was attained. The K~ 40  acidic mixture was extracted with ethyl
acetate (2 x 125 mL) and combined organic layers were washed with brine,
dried (MgSO4), and concentrated. The residue was chromatographed on a 5 x
12 cm silica gel column using ethyl acetate: hexane:acetic acid, 55:45:2 as
the mobile phase. The purest fractions were concentrated to afford 997 mg.
of a white foam which was rechromatographed on a 5 x 12 cm silica gel
column using ethyl acetate: hexane:acetic acid, 40:60:2 as the mobile
phase. The purest fractions were concentrated to a foamy 45  residue which
was exhaustively coevaporated from toluene, heptane, methylene chloride,
and hexane. The material was triturated thoroughly with heptane and
,pentane and dried overnight under high vacuum at room temperature to
afford 780 mg. of the title (S) isomer product as an amorphous solid, m.p.
103 - 1070C. (dec.), [c]D = +52.5 (c = 0.55, methanol). Analysis calced.
for Cj3H14F3NO5S. 0.42 H20: 50        C, 43.28; H, 4.14; N, 3.88; F, 15.80;
S, 8.89; SH, 9.17 Found: C, 43.51; H, 4.40; N, 3.65; F, 15.63; S, 8.90; SH,
9.67. Example 46 55
(R)-3-Hydroxy-N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyll-L-tyrosine
Concentrated ammonium hydroxide (2.6 ml) was added to a suspension of
(R)-3-hydroxy-N-12-[(acetylth-
io)methyl]-3,3,3-trifluoro-1-oxopropyl]-L-tyrosine (1.5 g., 3.8 mmol.),
from Example 45(a), In deoxygenated 



27    EP 0 449 523 Bi water at room temperature. After stirring for one
minute, saturated potassium bisulfate solution was added until a pH of
about 1.5 was attained. The acidic mixture was extracted with ethyl acetate
(2 x 125 mL) and the com- bined organic layers were washed with brine,
dried (MgSO4), and concentrated. The residue was chromato- graphed on a 5 x
15 cm silica gel column using ethyl acetate:hexane:acetic acid, 55:45:2 as
the mobile phase. 5   The pure fractions were concentrated and coevaporated
from hexane to provide a solid which was triturated with hexane and
recrystallized from isopropanolihexane. The crystalline solid was crushed
to a fine powder and stirred In heptane for 3 hours to remove trapped
Isopropanol. The material was filtered, washed with hex- ane, and dried at
95CC. under high vacuum for 24 hours to afford 586 mg. of the title (R)
Isomer product as a white powder; m.p. 176 - 1770C., [U]D = +2.5 (c = 0.32,
methanol). lo   Analysis calcd. for C13H14F3NO6S - 0.18 H20: C, 43.85; H,
4.05; N, 3.93; F, 16.00; S, 9.00; SH, 9.29 Found: C, 43.99; H, 4.22; N,
3.79; F, 15.60; S, 8.87; SH, 10.52. Example 47
(S,S)-c-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyljamino]cyclohexanep
ropanolc acid a)
N-[2-[(Acetylthio)methyi-3,3,3-trifluoro-1-oxopropylj-L-cyciohexyialanine
20      Bis(trlmethylsilyl)trifluoroacetamide (12.2 mL, 45.6 mmol.) was
added to a suspension of L-cycdohexyla- mine (2.6 g., 15.2 mmol) in 35 mL
of acetonitrile at 00. The suspension was stirred for 6 hQurs at room tem-
perature. A significant amount of solid remained. After cooling the
reaction mixture to 0CC, 2-trifluoromethyl- 3-acetylthiopropionyl chloride
was added dropwise as a solution in 10 mL of acetonitrile. After stirring
for 24 hours at room temperature, the reaction mixture wfs a clear yellow
solution. The reation mixture was parti- 25  tioned between ethyl acetate
(150 mL) and 1N HCI (15O mL). The aqueous layer was extracted with an addi-
tional 150 mL of ethyl acetate. The combined organic layers were washed
with water (2 x 400 mL) and brine (200 mL), dried (MgSO4), and concentrated
to an oily residue. After two chromatographies and several recrys-
tallizations 1.7 g. of
(R)-N-[2-[(acetylthio)methyll-3,3,3-trifluoro-1-oxopropyl]-L-cyclohexylalan
ine, m.p. 1420 - 1450C., [aoD = -135.10 (c = 0.37, methanol) were isolated
and 2.19 g. of (S)-N-[2-[(acetylthio)-methyl]-3,3,3- 30
trifluoro-1-oxopropyl]-L-cyclohexylaianine, m.p. 106 - 1090C., [aqD= +97.20
(c=0.36, methanol) were isolated. b)
(S,S-a-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyljaminolcyclohexanepr
opanoic acid Concentrated ammonium hydroxide (3.1 mL) was added to a
suspension of the title (S) Isomer product 35  from part (a) (1.734 g.,
4.69 mmol.) in deoxygenated water at room temperature. Dissolution occurred
almost Immediately and the reaction mixture was stirred for 10 minutes at
room temperature. The pH was adjusted to about 1.5 with saturated potassium
bisulfate solution and the mixture was extracted with ethyl acetate (200
mL). The organic layer was washed with brine, dried (MgSO4), and
concentrated to a residue which was chro- matographed on a 5 x 15 cm silica
gel column. Elution with hexane: ethyl acetate:acetic acid, 80:20:2, con-
40  centration of the pure fractions, and coevaporation from heptane
afforded a white solid which was triturated with hexane. This solid was
dried under high vacuum for 18 hours to afford 1.28 g. of the title (S,S)
isomer 



product; m.p. 1410 - 1430 C., [alD = +1 3.60 (c = 0.85, methanol). Analysis
calcdd. for C13H20F3NO3S: C, 47.70; H, 8.16; N, 4.28; F, 17.41; S, 9.79;
SH, 10.10 45  Found: C, 47.61; H, 6.15; N, 4.12; F, 17.24; S, 9.49; SH,
11.77. Example 48
(S,R)-a-U3,3,3-Trifluoro-2-(mercaptomethyl)1-oxopropyl]amino]cyclohexanepro
panoic acid 50 Concentrated ammonium hydroxide (2.6 mL) was added to a
suspension of (R)-N-[2-[(acetylthio)methyl]-
3,3,3-trifluoro-1-oxopropyl]-L-cyclohexylalanine prepared as described in
Example 47(a) in 10.5 mL of deox- ygenated water at room temperature.
Dissolution occurred almost immediately and the resulting solution was
stirredfor5 minutes. At this time, the reaction mixture was acidified to pH
1.5with saturated potassium bisuifate 55  solution. The resulting
suspension was extracted with ethyl acetate (about 250 mL). The organic
layer was washed with brine, dried (MgSO4), and concentrated to an
off-white solid. The material was chromatographed on a 2.5 x 20 cm silica
gel column, using ethyl acetate:hexane:acetic acid, 80:20:2 as the mobile
phase. Con- centration of the pure fractions, coevaporation from heptane
and trituration with hexane afforded 858 mg. of 28    EP 0 49 523 B1 the
title (SR) isomer as a white solid, m.p. 1160 - 11 80C., [4D = -47.2 (e =
0.65, methanol). Analysis calc'd. for C13H20F3N03S:        .," C, 47.69; H,
6.16; N, 4.28; F, 17.41; S, 9.79; SH, 10.10 Found: C, 47.89, H, 6.29; N,
4.15; F, 16.76; S, 9.66; SH, 10.30. 5 Example 49
(R)-N-12-[(Acetylthio)methylj-3,3,3-trifluoro-1-oxopropyl]-L-tyrosine 10
A suspension of L-tyrosine (2.72 g., 15 mmol) in 50 mL of dry acatonitrile
under argon was cooled to 0 - 50C. and
bis(trlmethylsilyl)trifluoroacetamide (12 mL, 45 mmol.) was added. The
reaction mixture was allowed to stir and gradually warmed to room
temperature. After 2 hours, 3 mL of dimethylformamide was added and allowed
to stir overnight at room temperature. Since the reaction was still a light
suspension, another 2 mL of dimethylformamide was added and after stirring
for 2 hours at room temperature, 3 mL of bis(trlmethylsilyl)tri- 15
fluoroacetamide was added which resulted in a clear solution In 2.5 hours.
The reaction mixture was cooled to 00 - 5 C. and
2-trlfluoro-3-acetylthiopropionyI chloride (3.52 g., 15 mmol.) dissolved in
7 mL of acetonitrile was added dropwise and the mixture gradually warmed to
room temperature. The reaction mixture was evapo- rated to a yellow syrupy
residue, partitioned between ethyl acetate (100 mL) and water (100 mL). The
aqueous layer was further extracted with additional ethyl acetate (4 x 75
mL), and the combined ethyl acetate extract 20  was washed with brine (75
mL), dried (MgSO4), and evaporated to afford 10.5 g. of a yellow solid
residue. This was combined with 2.5 g. of additional crude material
prepared in another run. Flash chromatography of this 13 g. of crude
material on silica gel (120:1 silica gel to compound) using ethyl acetate:
hexanes: acetic acid, 



100:100:1 as the eluent gave 2.29 g. of the faster eluting diastereomer
(isomer A), 2.31 9. of a mixture of both diastereomers, and 1.88 g. of the
slower eluting diastereomer (Isomer B). The 2.29 g. portion was triturated
25   with ethyl acetat:hexanes (1:1) to give 1.25 g. of pure isomer A and
0.83 g. of mother liquor containing both isomers. Similar treatement of the
1.88 g. material with ethyl acetate:hexanes (1:2) gave 1.2 g. of pure
Isomer B and 0.38 g. of mother liquor which contained predominately isomer
B. Crystallization of the 2.31 g. fraction from ethyl acetate:hexanes (1:1)
afforded 0.8 g. of pure isomer Aand 1.5 g. of the mixed isomers Aand B. The
combined mixed fractions, 2.71 g., were rechromatographed twice using the
same conditions to give 0.41 g. 30  of pure isomer A and 1.14g. of pure
isomer B. The 0.8 g., 1.25 g., and 0.41 9. portions of pure Isomer A were
combined and first triturated with hexanes containing a few drops of ethyl
acetate and then recrystallized from ethyl acetate:hexanes (1:1) to give
1.8 g. of the title (R) isomer product as a white crystalline solid; m.p.
2020 - 204CC., [aD = -85.70 (c = 1.0, methanol). Analysis calc'd. for
C15H16F3N05S: 35        C, 47.49; H, 4.25; N, 3.69; F, 15.02; S, 8.45
Found: C, 47.55; H, 4.16; N, 3.62; F, 14.70 S, 8.25. Example 50 40
(S)-N-[2-[(Acetylthio)methylj-3,3,3-trifluoro-1-oxopropyl]-L-tyroslne The
1.2 g. and 1.14 g. portions of pure isomer B from Example 49 were combined
and triturated with hex- ane containing a few drops of ethyl acetate to
give 2.2 g. of the title (S) isomer product as a white solid, m.p. 1700 -
1731C., 1cLID = +11.80 (C = 1.0, methanol). 45  Analysis calc'd. for
C15H16F3NOS: C, 47.49; H, 4.25; N, 3.69; F, 15.02; S, 8.45 Found: C, 47.49;
H, 4.22; N, 3.67; F, 14.67; S, 8.27.~" Example 51 50
(R)-N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-tyrosine A
suspension of the (R) isomer product of Example 49 (1.86 g., 4.4 mmol.) in
2.8 mL of concentrated am- monium hydroxide and 6.2 mLof waterwas stirred
atroom temperature under argon for7 minutes. The resulting 55   clear
solution was acidified with 5% potassium bisulfate solution to pH 1.5 and
extracted with 75 mL of ethyl acetate followed by an additional 3 x 50 mL
portions of ethyl acetate. The combined ethyl acetate extract wag washed
with brine (75 mL), dried (MgSO4), and evaporated to yield 1.48 g. of a
white crystalline solid. Flash chromatographic purification of this crude
product on silica gel (240:1 silica gel to compound) using ethyl acet- 29
EP 0 449 523.B1 ate:hexanes: acetic acid, 100:100:1 as the eluent gave 1.32
g. of the title (R) isomer product as a white crys- talline solid, m.p.
204e - 2069C., [(]D = +5.20 (c = 1.0, methanol). Analysis calc'd. for
C13H14F34O4S: C, 46.29; H, 4.18; N, 4.15; F, 16.90 S. 9.50; SH, 9.80 



5   Found: C, 46.32; H, 4.02; N, 4.04; F, 16.60; S, 9.52; SH, 9.86. Example
52 (S)-N-13,3,3-Trifluoro-2-(mercaptomethyl)-1 -oxopropyl]-L-tyroslne 10 A
suspension of the (S) Isomer product of Example 50 (2.05 g., 5.4 mmol) in
3.5 mL of concentrated am- monium hydroxide and 7.6 mL of water was stirred
at room temperature under argon for 7 minutes. The clear solution was
acidifled with 150 mL of 5% potassium bisulfate solution and extracted with
75 mL of ethyl acetate followed by an additional 4 x 50 mL of ethyl
acetate. The combined ethyl acetate extractwas washed with brine 15  (100
mL), dried (MgSO4) and evaporated under reduced pressure to afford 1.95 g.
of an off-white solid. Flash chromatography on 400 g. of silica gel using
ethyl acetate:hexanes:acetic acid, 100:100:1 as the eluent yielded 1.56 g.
of the title (S) isomer as a white crystalline solid; m.p. 1840 - 1870 C.,
[a]D = +59.00 (c = 1.0, methanol). Analysis calc'd. for C13H14F3NO4S: C,
46.29; H, 4.18; N, 4.15; F, 16.90; S, 9.50; SH, 9.80 20  Found: C, 46.38;
H, 4.13; N, 4.12; F, 16.73; 8, 9.37; SH, 9.44. Example 53
(S,S)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[2-(1 H-indol-3-yl)-1-(1
H-tetrazol-5-yl)ethylipropanamide 25 a) (S)-a-(1 H-Tetrazol-5-yl)-1
H-Indole-3-ethanamine, hydrochloride To a solution of
N-[(1,1-dimethylethoxy)carbonyll-L-tryptophan (7.74 g., 25.42 mmol.) in
methylene chlor- ide (150 mL) at -200C. under argon was added
N-methylmorpholine (2.79 mL, 25.42 mmol.) followed by Iso- 30
butylchloroformate (3.31 mL, 25.42 mmol.). The resuting suspension was
stirred at -200 C. for 15 minutes at which time 5.6 M NH3/methanol (45 mL,
252 mmol) was added. After 30 minutes at -20CC., the reaction was quenched
with water and warmed to room temperature. The layers were separated and
the aqueous layer ex- tracted twice with methylene chloride. The combined
organic extracts were dried (MgSO4) and evaporated to give 8.0 g. of a
white solid. Recrystallization from ethyl acetatelhexanes gave 6.6 9. of
N-[(1,1-dimethyleL 35  thoxy)carbonyl]-L-tryptophanamide. To a solution of
triethylamine (10.5 mL, 75.16 mmol) in benzene (40 mL) at 10 C. under argon
was added chlorosulfonyl methylcarbamate (6.5 g., 37.58 mmol) dissolved in
benzene (70 mL) over 30 minutes. The re- action mixture was stirred an
additional 30 minutes at room temperature at which point N-[(1,1-dimethyle-
thoxy)-carbonyl}L-tryptophanamide (5.7 g., 18.79 mmol) dissolved in
anhydrous tetrahydrofuran (100 mL) 40  was added over 10 minutes. The
resulting mixture was stirred for one hour and then poured onto a flash
chro- matography column (50 mm x 6 inches, elution with 60:40 hexanes:ethyl
acetate) to give 4.22 g. of N-[(I,1-
dimethylethoxy)carbonyl]-L-tryptophanylnitrile as a white solid. TLC Rf =
0.47 (1:1, ethyl acetate:hexanes), [a]D = -35.80 (c = 0.57, methanol). A
solution of this nitrile compound (2.42 g., 8.48 mmol.) and tributyltin
azide (4.25 g., 12.72 mmol.) In xy- 45  lenes (20 mL) was stirred at 900C.
for one hour. The mixture was cooled to room temperature and poured di-
rectly onto a flash chromatography column (50 mm x 8 inches, elution with 2
L 60:40 hexanes:ethyl acetate +2% acetic acid and I L 3:1 ethyl
acetate:hexanes *+2% acetic acid) to give 1.91 g. of
(S-[2-(I1H-indol-3-yl)-1- (1 H-tetrazol-5-yl)ethyl]carbamic acid,
1,1-dimethylethyl ester as a white solid. TLC Rf = 0.09 (60:40 hexanes-
:ethyl acetate +2% acetic acid), [CX]D = +2.230 (c = 0.71, methanol). 



50      Ethyl acetate (30 mL) was saturated with HCI gas at 0C. at which
point anisole (7.4 mL) was added fol- lowed by (S)-[2-(1
H-benzimidazol-3-yl)-1-(1 I-I-tetrazol-5-yl)ethyl]carbamic acid, 1,1
-dimethylethyl ester (1.24 g., 3.77 mmol.) dissolved in ethyl acetate (7
mL). The resulting solution was stirred at 00 for one hour at which time
TLC showed that no starting material remained. The reaction mixture was
evaporated and chased with methylene chloride and ether and finally pumped
to 0.95g. of (S)-ca-(1 H-tetrazol-5-yl)-1 H-indol-3-ethanamine, 55
hydrochloride as a light brown solid. 30    EP 0 449 523 81 b)
(2S)-Trifluoromethyl-3-acetylthiopropionic acid, ephedrine salt
2-Trifluoromethyl-3-acetylthlopropionic acid (7!18 9., 33.2 mmol) in ether
(100 mL) was treated with (1 S,2R)-(+)-ephedrine (2.73 g., 16.6 mmol) in
ether (100 mL) and allowed to sit for 18 hours. The reaction mix- s   ture
was then filtered to give 5.37 g. of a solid which was recrystallized from
ethyl acetate (4 x 40 mL) to give 3.47 g. of
(2S)-trifluoromethyl-3-acetylthiopropionic acid, ephedrine salt, m.p. 139 -
1400C., [CLJD = +100.0 (C = 1.0, methanol). c)
(S,S)-2-[(Acetylthio)methyl]-3,3,3-trifluoro-N-12-(1 H-indol-3-yl)-1-(1
H-tetrazol-5-yl)ethyl]propanamide 10 The ephedrine salt product of part (b)
(2.2 g., 5.74 mmol) was shaken in a separatory funnel with ethyl ether (50
mL) and water(50 mL) containing 1 N HCI (5.74 mL). The organiclayerwas
separated, dried (MgSO4), evaporated, and azeotroped with methylene
chloride, The resulting free carboxylic acid was dissolved In me- thylene
chloride (14 mL) to which was added oxalyl chloride (0.5 ml., 5.74 mmol)
followed by careful dropwise *5 addition of dimethylformamlde (0.05 mL).
The resulting mixture was stirred at room temperature for 2 hours. At the
same time, to a suspension of the title A product (1.73 g., 5.74 mmol) in
acetonitrile (30 mL) at 00C under argon was added
bis(trimethisilyl)trifluoroacetamide (6.3 mL, 24.12 mmol) and the resulting
cloudy solution was stirred at room temperature for 2 hours. This solution
was then cooled to -250C. at which time the above
(2S)-trifluoromethyl-3-acetylthlopropIonic acid chloride was added dropwise
over 15 minutes. After stirring the 20 light-yellow solution for 2 hours at
-250C to -150C., the reaction was quenched by pouring into water (75 mL)
and extracted with ethyl acetate (2 x 75 mL). The combined organic extracts
were washed with brine (75 mL), dried (Na2SO4), and evaporated to a solid.
Flash chromatography (50 mm x 8 Inch column, eluting with 2 L 1:1
hexane:ethyl acetate +1% acetic acid, 1 L3:1 ethyl acetate:hexanes +2%
aceticacid, I L4:1 ethyl acetate:hex- anes +2% acetic acid, I L 9:1 ethyl
acetate: hexanes +2% acetic acid) gave, after recrystallization from ethyl
25  acetate/hexanes, 1.52 g. of the title C (SS) isomer product as a white
solid, m.p. 208 - 2139C. (dec.), TLC RF = 0.13 (60:40 hexanes:ethyl acetate
+2% acetic acid), [aci= -163.80 (c = 0.53, methanol). d)
(S,S)-3,3,3-Trifluoro-2-(mercaptomethy)-N-[2-(1 H-lndo,-3-yl)Q1-(1
H-tetrazol-5-yl)ethyljpropanamide - o0    To a suspension of title C
product (1.14 g., 2.67 mmol) in degassed water (5.3 mL) at room temperature
under argon was added a mixture of concentrated NH40H (1.76 mL) and water
(1.76 mL). After 2 minutes, the reaction was quenched with saturated
potassium bisulfate (pH 1.5) and the resulting solid filtered off and puri-
fied by trituration with a mixture of ethyl acetate/ethyl ether/hexanes to
give 0.73 g. of the (S,S) isomer product 



as a white solid, m.p. 2180 - 223OC. (dec.), TLC Rf = 0.13 (60:40
hexanes/ethyl acetate +2% acetic acid), [rau 35   = +54.80 (c = 0.54,
methanol). Analysis calc'd. for C16H1-F3N6OS: C, 46.87; H, 3.93; N, 21.86;
F, 14.83; S, 8.34; SH 8.60 Found: C, 47,22; H, 3.80; N, 21.71; F, 14.99; S,
8.05; SH, 12.35. 40   Example 54
(S,R)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[2-(1H-indol-3-yl)-1-1
H-tetrazol-5-yl)ethyl]propanamide a)
(2R)-Trifluoromethyi-3-acetylthiopropionic acid, ephedrine salt 45 The
filtrate obtained in Example 53(b) was evaporated, treated with aqueous
HCI, and then extracted into ethyl acetate, dried, and evaporated to give
3.8 g. of V oil. This oil was dissolved In ether (40 mL) and combined with
(1 R,2S)-(-)-ephedrine (2.9 g., 17.6 mmol) dissolved in ether (40 mL) and
allowed to sit for 16 hours. The solid was filtered off and recrystallized
from ethyl acetate (2 x 40 mL) to give 4.0 g. (2R)-trifluoromethyl-3- 50
acetylthiopropionic acid, ephedrine salt, m.p. 138 - 1390C., [cUD = -100.3
(c = 1.0, methanol). b)
(S,R)-2-[(Acetylthio)methyl-3,3,3-trifluoro-N-[2-(IH-indol-3-yl)-1-(1H-tetr
azol-5-yl)ethyl]prcpanamlde The ephedrine salt product of title A (1.53
9.,4.0 mmol) was shaken In a separatory funnel with ethyl ether 55 (50 mL)
and water (50 mL) containing I N HCI (4.0 mL). The organic layerwas
separated, dried (MgSO4), evapo- rated and azeotroped with methylene
chloride. The resulting free carboxylic acid was dissolved in methylenet
chloride (10 mL) to which was added oxalyl chloride (0.35 mL, 4.0 mmol)
followed by the careful dropwise ad- dition of dimethylformamide (0.035
mL). The resulting mixture was stirred at room temperature for 2 hours. At
31    EP 0 449 523 BI the same time, to a suspension of
(S)-ca-(1H-tetrazol-5-yl)-1H-indole-3-ethanamine, hydrochloride (1.73 g.,
5.74 mmol) In acetonitrile (21 mL) at 0C. under argon was added
bis(trlmethylsilyl)trifluoroacetamide (4.4 mL, 16.8 mmol) and the resulting
cloudy solution was srtkrred at room temperature for 2 hours. This solution
was then cooled to -25 C. and the acid chloride solution was added dropwise
over 15 minutes. After stirring the 5   light-yellow solution for 2 hours
at -25 to -150C., the reation was quenched by pouring into water (50 mL)
and extracted with ethyl acetate (2 x 50 mL). The combined organic extracts
were washed with brine (50 mL), dried (NaSO4), and evaporated to a solid.
Flash chromatography (50 mm x 8 inch eluting with 2 L 1:1 hexanes:ethyl
acetate +1% acetic acid, IL3:1 ethyl acetate:hexanes +2% acetic acid) gave,
afterrecrystallization from ethyl acetatelhexanes, 0.68 g. of the title B
product as a white solid. The mother liquors were evaporated and re- io
chromatographed (25 mm x 8 inch, eluting with 2 L 1:1 hexanes: ethyl
acetate +1% acetic acid) to give, after recrystallization from ethyl
acetate/hexanes, an additional 0.26 g. of white solid for an overall yield
of 0.96 g. of the title B product, m.p. 2060 - 2130C., (dec.), TLC RN =
0.23 (60:40 hexanes:ethyl acetate +2% acetic acid), (aOD = -93.30 (c =
0.52, methanol). 15  c)
(S,R)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[2-(1H-indol-3-yl)-1-(1H-tetrazo
l-5-yl)ethyl]propanamide To a suspension of the (S,R) title B product (0.9
g., 2.1 mmol) in degassed water (4.2 mL) at room tem- 



perature under argon was added a mixture of concentrated NH40H (1.39 mL)
and water (1.39 mL). After 2 minutes, the reaction was quenched with
saturated potassium bisulfate (pH 1.5) and the resulting mixture ex- 20
tracted into ethyl acetate. The organic layer was washed with water and
brine, dried, and evaporated to give a solid which was purified by flash
chromatography (50 mm x 7 inch eluting with 1:1 ethyl acetate: hexanes +1%
acetic acid). The resulting material was recrystallized from ethyl
acetatelhexane to give 0.59 g. of the title (S,R) product as a white solid,
m.p. 206 - 213 (dec.), TLC R1 = 0.11 (60:40 hexanes:ethyl acetate +2%
acetic acid), [BID = -38.6 (c = 0.42, methanol). 26  Analysis caicd. for
C15H16F3N6OS * 0.1 H20: C, 46.66; H, 3.97; N, 21.76; F, 14.76; S, 8.3O&'SH,
8.56 Found: C, 46.93; H, 3.80; N, 21.38; F, 15.06; S, 8.38; SH, 15A0.
Example 55 30
(S)-N-(4,4,4-Trifluoro-2-(mercaptomethyl)-1-oxobutyll-L-leucine a)
2-i[(Phenylmethyl)thio]methyl]-4,4,4-trifluorobutyric acid 35      To a
solution of lithium dilsopropylamine [prepared using freshly distilled
dilsopropylamine (4.47 g., 44.4 mmol) and n-butyl lithiumthexane (18 mL, 45
mmol, 2.5M)] in dry tetrahydrofuran (35 mL) was added a solution of
4,4,4-trifluorobutyric acid (3.0 g., 21.0 mmol) in tetrahydrofuran (25 mL).
After stirring at 00C. for 1.5 hours, the solution was cooled to -780C. and
treated with a solution of benzyl bromornethyl thioether in tetrahydrofuran
(10 mL). The solution was allowed to stir overnight as the temperature rose
to ambient. Volatiles were removed 40  in vacuo and the residue was
dissolved in ethyl acetate and extracted with IN sodium hydroxide (50 mL)
and water (2 x 20 mL). The combined basic extracts were acidified with
concentrated hydrochloric acid (8 mL) and extracted with ethyl acetate (2 x
100 mL). The organic extracts were washed with water and brine, combined,
dried (MgSO4), and concentrated in vacuo to give 3.82 g. of an oil. Flash
chromatography on 350 mL of silica gel and elution with ethyl
acetate:hexanes: acetic acid, 50:100:1 gave 1.36 g. of the title A product,
TLC Rf = 45  0.38 (ethyl acetate:hexanes:acetic acid, 50:50:1). b)
N-[2-[[(Phenylmethyl)thiolmethylj4,4,4-trifluoro-1-oxobutyl}L-leucine The
acid product of part (a) (2.26 g., 8.1 mmol) was converted to the acid
chloride by heating with thionyl 50  chloride (8 mL) at 900C. for 2.5
hours, removing excess thionyl chloride by distillation, and pumping the
result- ing residue on high vacuum at 700C. for several hours. This acid
chloride was dissolved in dry acetonitrile (5 mL) and added to an
ice-cooled acetonitrile solution of
L-leucine/bis(trimethylsilyl)trifluoroacetamide [pre- pared from L-leucine
(1.12g., 8.5 mmol) and bis(trimethylsilyl)trifluoroacetamide (4.85 mL, 4.7
g.,18.27 mmol) in 45 mL of dry acetonitrile at 00 to ambient temperature
overnight]. After stirring for 5 hours, volatiles were 56  removed in vacuo
and the residue was dissolved in ethyl acetate, washed with 5% potassium
bisulfate, water, and brine. The dried (MgSO4) organic solution was
concentrated in vacuo to give 4.5 g. of an ol. Flash chro- matography on
500 mL of silica gel and elution with ethyl acetat:hexanes:acetic acid
(80:120:0.5) gave 2.56 g. of product containing some by-product. 32    



EP 0 449 523 91 HPLC was performed using 400 mg. sample (2.85 g. total)
injections on a 30 x 500 mm YMC S-10 column under isocratic conditions of
70:30 (B-90/10 methanol/water - 0.1% trifluoroacetic acld:A-109/0
methanollwa- ter-0.1% trifluoroacetic acid) at a flow rate of 50 mL/min.,
the pooled fractions containing the desired product were concentrated In
vacuo to remove methanol and the resulting aqueous concentrate was
extracted with 5   ethyl acetate (3x). The organicfractions were washed
with waterand brine, combined, dried (MgSO4), and con- centrated in vacuo
to give 2A3 g. of the title B product. c)
(S)-N-[4,4,4-Trifluoro-2-(mercaptomethyl)-1-oxobutyl]-L-leucine 10      To
liquid ammonia (100 mL) at -780C. were added small sodium chips (527 mg.,
22.9 mg. atom). After 10 minutes (blue color formed immediately), a
solution of the title B product (1.53 g., 3.9 mmol) In dry tetrahydro-
furan (3.9 mmol) was edded followed 10 minutes later by solid ammonium
chloride (5 g., 94 mmol) to quench the reaction which was now allowed to
warm to -33oC. (disappearance of blue color). Excess ammonia was evaporated
(with argon flow) and the residue was partitioned between ethyl acetate and
10% potassium bi- 15  sulfate. The organic layerwas separated, washed with
waterand brine, dried (MgSO4), to give 1.2g., of material (combined with
another run for a total of 1.88 g.). The diastereomers were separated by
flash chromatography on 500 mL of silica gel, eluting with ethyl acet-
ate/hexanedacetic acid (60:140:0.5 then 80:100:0.5). Rechromatography of
various mixed fractions and hex- ane (ethyl acetate) trituration affords
700 mg. of the title (S) isomer productas a white solid, m.p. 1020- 105C.,
20  TLC RF = 0.29 (ethyl acetate:hexane:acetic acid, 100:100:1) [Ca]D =
-42.6 (c = 0.97, methanol). Analysis calc'd. for C11H18F3NO3S: C, 43.85; H,
6.02; N, 4.65; F, 18.91; S, 10.64; SH, 10.97 Found: C, 43.72; H, 5.62; N,
4.70; F, 18.94; S, 10.45; SH, 11.94. 25  Example 56
(R)-N-[4,4,4-Trifluoro-2-(mercaptomethyl)-1-oxobutyl]-L-leucine Following
the procedure of Example 55, further work up of appropriate chromatography
fractions afforded 30 578 mg. of the titled product which was the slower
moving isomer as a white solid, m.p. 780 - 810C. TLC Rf = 0.23 (ethyl
acetate hexane:acetic acid, 100:100:1). [6]D - -9.60 (c = 0.53, methanol).
Analysis calc'd. for ClH18F3NO3S: C, 43.85; H, 6.02; N, 4.65; F, 18.91; S,
10.64; SH, 12.64 Found: C, 43.84; H, 6.04; N, 4.82; F, 18.93; S, 10.48; SH,
12.64. 35 Example 57
(SR)-a-(f3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]amino]-2-benzofuran
propanoic acid K    so  a) Benzofuran-2-methanol Benzofuran-2-carboxylic
acid (4.59 g., 28.3 mmol) as a solution in dry ethyl ether (100 mL) was
added dropwise over 15 minutes to a suspension of lithium aluminum hydride
(4.3 g., 113 mmol) In ethyl ether (180 mL) at 00C. The reaction mixture was
stirred for 2 hours while warming to room temperature. After recooling 45
to 0VC., 4.3 mL of water was added with extreme caution. Sodium hydroxide
(4.3 mL, 15% in water) was then added followed by an additional 12.9 mL of
water. Magnesium sulfate (about 10 g.) was added and the thick white
suspension was stirred briskly for about 30 minutes. The suspension was
filtered through silica gel and 



the filter cake was washed thoroughly with ethyl ether. The filtrate was
concentrated and dried under high va- cuum to afford 4.15 g. of the title A
product as a light yellow oil. 50 b) 2-(Bromomethyl)benzofuran
Triphenylphosphine (10.83 g., 41.3 mmol) was added to a solution of the
title Aproduct (4.08 g., 27.5 mmol) and carbon tetrabromide (13.93 g., 42
mmol) in dimethylformamide (85 mL) at 00C. After stirring for30 minutes, 55
saturated sodium bicarbonate solution (50 mL) and water (50 mL) were added.
The resulting mixture was par- titioned between hexane and water. The
organic layer was washed with water and brine, dried (MgSO4), and
concentrated to a yellow liquid. This material was chromatographed on a 5 x
20 cm silica gel column using hexane as the mobile phase. The pure
fractions were concentrated to afford 4.32 g. of (2-bromomethyl)ben- 33
EP 0 449 523 BI zofuran as a white crystalline solid. c)
[3aS-[3a,6a,7f3]-1-f[Bis(methylthio)methylenejamino]acetyljhexahydro-3H-3a,
B-methano-2,1-benzlso- thiazole, 2,2-dioxide 5 Carbon dlsulfide (6.3 mL,
105 mmol) was added to a mixture of glycine methyl ester hydrochloride
(12.5 g., 100 mmol) In chloroform (100 mL) at room temperature.
Triethylamine (14.6 mL, 105 mmol) was then added and the reaction
temperature rose from 220C to 370C. After stirring for one hour, methyl
iodide (6.8 mL, 110 mmol) was added dropwise and the reaction mixture was
refluxed for one hour. After cooling to room temper- io  ature, the
reaction mixture was washed with water (2 x 50 mL) and evaporated. The
residue was taken up in ethyl ether (60 mL) and washed with water (2 x 20
mL). Drying over sodium sulfate and concentration afforded 9 g. of the
Intermediate monomethylbisthiomethylene glycinate as an oil. A mixture of
this oil, pulverized potassium carbonate (10.3 g., 75 mmol) and methyl
Iodide (3.4 mL, 56 mnol) in acetone (30 mL) was refluxed under argon for 2
hours. An additional amount of methyl Iodide (0.5 15  mL, 8.1 mmol) was
added and the reaction mixture was refluxed for one more hour. After
cooling, the mixture was filtered and the filter cake was washed with
acetone. The filtrate was concentrated and the residue was dissolved in
ethyl ether (30 mL). This solution was washed with water (2 x 10 mL), dried
over sodium sulfate and concentrated to afford 9.12 g. of methyl
N-[bis(methylthio)methylene]glycinate as a yellow oil. Asolution of
trimethylaluminum (11.95 mL, 23.9 mmol, 2M in toluene) was added dropwise
over 30 minutes 20  to a solution of D-2,10-camphorsultam in toluene (120
mL) at room temperature. After stirring for 15 minutes, methyl
N-[bis(methylthio)methylene]glycinate (4.2 g., 19.8 mmol) was added as a
solution in toluene (80 mL) dropwise over 30 minutes. The reaction mixture
was then heated to 500C. for 24 hours. After cooling to room temperature, 7
mL of water were added with extreme caution. After the addition of water
was complete, mag- nesium sulfate was added. After stirring for 15 minutes,
the suspension was filtered through Celite and the 25  filtrate was
concentrated to an orange oil. This residue was recrystallized from
absolute ethanol to afford 5.86 g. of the title C product as colorless
crystals, m.p. 1060 - 1080C. 



d)
[3aS-[3aca,6a,7p]-1-[3-(2-Benzofuranyl-2-Ilbis(methylthio)methylenejamino]-
1-oxopropyljhexahydro-3H- 3a,6-methano-2,1-benzisothiazole, 2,2-dioxide 30
Asolution of the title C product (0.94 g., 2.5 mmol) in dry tetrahydrofuran
(3.75 mL) was added toa solution of n-butyl lithium (0.92 mL, 2.3 mmol,
2.5M in hexane) in dry tetrahydrofuran (6.25 mL) at -78 C. over 10 min-
utes. The mixture was stirred one hour at-780C., afterwhich time
2-(bromomethyl)benzofuran was added drop- wise over 10 minutes as a
solution in dry tetrahydrofuran (1.25 mL) and hexamethylphosphoric triamide
(1.25 35  mL). Tetrabutylammoniumlodide (50 mg.) was then added and the
reaction was stirred at -780C. to -200C. over 2 hours. Water was then added
and the mixture was extracted with ethyl acetate (150 mL). The organic
layer was washed with water (100 mL) and brine (100 mL), dried (MgSO4), and
concentrated to afford an oily residue which was crystallized from about 4
mL of absolute ethanol. The colorless crystals were filtered and washed
with ethanol (10 mL) that had been cooled to -200C. Drying under high
vacuum afforded 1.08 g. of the title D 40  product as a colorless
crystalline solid, m.p. 1450 - 1480C., TLC Rf = 0.18 (methylene chloride),
[ID = -86.5 (c = 0.40, chloroform). e)
[3&S-[3aa,6a,7,B]}-[2-Anino-3-(2-benzofuranyl)-l-oxopropyl]hexahydro-3H-3a,
6-methano-2,1-benziso- thiazide,2,2-dioxide 45 A mixture of the title (D)
product (1.05 g., 2.07 mmol), 0.5N HCI (11 mL, 5.5 mmol) and
tetrahydrofuran (11 mL) was stirred at 400C. for 18 hours. After basifying
to pH 12 with 6 N sodium hydroxide, the mixture was extracted with ethyl
acetate. The organic layer was washed with brine, dried over sodium
sulfate, and concen- trated to an oily residue. The oil was dissolved in
about 2.5 mL of ethyl acetate and hexane and was added 50  until the
solution became slightly turbid. Seed crystals were added and the mixture
was allowed to crystallize. Filtration and drying under high vacuum
afforded 0.71 9. of the title E compound as a colorless crystalline solid,
m.p. 123 - 1250C., TLC Rf = 0.16 (ethyl acetate:hexane, 1:1), [aID = -52.80
(c = 0.29, chloroform). f) (S)-a-Amino-2-benzofuranpropanoic acid,
hydrochloride 55 Lithium hydroxide monohydrate (336 mg., 8 mmol) was added
as a solution in water (10 mL) to a solution of the title E product In
tetrahydrofuran (20 ml-) atroom temperature. After stirring the
biphasicreaction mixture for one hour, water (30 mL) was added and the
mixture was extracted with methylene chloride (2 x 25 ml). 34    EP 0 449
523 BI After acidifying the aqueous layer to pH 1.5 with IN HCI, the
solvent was removed in vacuo to afford a white solid. This solid was loaded
as a suspension in water onto an HP-20 column which was eluted with water
(500 mL), 1:1 water methanol (500 mL), and 2:3 water:methanol (250 mL). The
product containing fractions were combined, reacidified to pH 1.5 with IN
HCI, and concentrated to afford 465 mg. of the title F product as a 5
white powder, m.p. 1900C. (darkened), 2250 - 230CC. (dec.), TLC Rf = 0.36
(butanol:acetic acid:water ethyl acetate, 1:1:1:2), [alo = -9.50C. (c =
0.55, methanol). 



g)
(S,R)-cz-fl3,3,3-Trifluoro-2-[(acetylthio)methyl-1l-oxopropyl]aminol-2-benz
ofuranpropanoic acid 10     The ephedrine salt product from Example 54(a)
(393 mg., 1.03 mmol) was partitioned between ethyl ether (100 mL) and
dilute HCI (1.03 mL of 1N HCI in 100 mL of water). The ether layer was
washed with water (2 x 100 mL), dried (MgSO4), and concentrated. The
residue was evaporated from methylene chloride (2 x 20 mL). The free acid
was dissolved in methylene chloride (3 mL) and oxalyl chloride (0.09 mL,
1.03 mmol) was added, Dimethylformamide (0.009 mL, 0.01 mmol) was added and
the mixture was stirred at room temperature for 2 15  hours. Concurrently,
bis(trimethylsilyl)trifluoroacetamide was added to a suspension of the
title F product In acetonitrile. While stirring for 2.5 hours, this
suspension became a light yellow solution. This mixture was cooled to 0CC.
and the above acid chloride solution was added in one portion. After
warming to room tmper- ature, the mixture was stirred for 18 hours. The
reaction mixture was partitioned between ethyl acetate (75 mL) and I N HCI
(75 mL). The aqueous layer was extracted with an additional 25 mL of ethyl
acetate and the 20  combined organic layers were washed with 1 N HCI (50
mL) followed by brine (25 mL). The organic layer was then dried (MgSO4),
concentrated and coevaporated from toluene (2 x 10 mL). The residue was
chromato- graphed on a 2.5 x 20cm silica gel column using hexane:ethyl
acetate:acetic acid, 60:40:2 as the mobile phase. The pure fractions were
concentrated and the residue was coevaporated with heptane to afford 259
mg. of a white solid which was recrystallized from ethyl acetatelhexane to
give 224 mg. of the (S,R) title G product. 25  m.p. 1470 - 149CC., TLC NR =
0.26 (ethyl acetate:hexane: acetic acid, 60:40:2). h)
(S,R)-a-13,3,3-Trifluoro-2-(mercaptomethyl)-1-okopropyl]amino]-2-benzofuran
propanoic acid Concentrated ammonium hydroxide (1 mL) was added to a
suspension of the title G product (200 mg., 0.5 30  mmol) in water (4 mL).
Dissolution occurred in one minute and the reaction was allowed to stir for
a total of 2 minutes. At this time, the pH was adjusted to 1.5 with
saturated potassium bisulfate solution and the mixture was extracted with
ethyl acetate (2 x 30 mL). The combined organic layers were washed with
brine (30 mL), dried (MgSO4), and concentrated to a tan solid which was
chromatographed on a 2.5 x 15 cm Silica gel column using hexane:ethyl
acetate:acetic acid, 60:40:1 as the mobile phase. The pure fractions were
concentrated 35  and coevaporated from heptane to give a white solid which
was triturated with pentane to afford 161 mg. of the title (S,R) product as
a white solid; m.p. 1430 - 1450C., TLC Rf = 0.31 (ethyl
acetate:hexane:acetlc acid, 60:40:2), [LlD = -2.40C., (c = 0.45, methanol).
Analysis caic'd. for ClrH14F3NO4S: C,49.86; H, 3.91; N, 3.88; F, 15.77; S,
8.87; SH, 9.15 40  Found: C, 49.82; H, 4.12; N, 4.22; F, 15.90; S, 8.64;
SH, 9.68. Example 58
(SS)-u-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]amino]-2-benzofuran
propanoic acid 45 a)
(S,S)-a-1[3,3,3-Trifluoro-2f[(acetylthio)methyl]-1-oxopropyllamino-2-benzof
uranpropanoic acid The ephedrine salt product of Example 53(b) (425 mg.,
1.22 mmol) was partitioned between ethyl ether (100 mL) and dilute HCI
(1.22 mL of 1 N HCI in 100 srL of water). The ether layer was washed with
water (2 x 50  100 mL), dried (MgSO4), and concentrated. The residue was
coevaporated from methylene chloride (2 x 20 mL). The free acid was
dissolved in methylene chloride (3 mL) and oxalyl chloride (0.107 mL, 1.22
mmol) was added. Dimethylformamide (0.011 mL, 0.012 mmol) was added and the
mixture was stirred at room tempera- ture for 2 hours. Concurrently bis
(trimethylsilyl)trifluoroacetamide (0.75 mL, 2.8 mmol) was added to a sus- 



pension of the product from Example 57 (f in acetonitrile. While stirring
for 2.5 hours, this suspension became 55   a light yellow solution. This
mixture was cooled to 0C. and the above acid chloride solution was added in
one portion. After warming to room temperature, the mixture was stirred for
18 hours. The reaction mixture was partitioned between ethyl acetate (75
mL) and IN HCJ (75 mL). The ethyl acetate layer was washed with IN HCI (75
mL), water (75 mL), and brine (75 mL). The organic layer was then dried
(MgSO4), concentrated, and 35    EP 0 449 523 BI coevaporated from toluene
(2 x 10 mL). The residue was chromatographed on a 2.5 x 20 cm silica gel
column using I L hexane: ethyl acetate:acetic acid (70:30:2) and I L
hexane:ethyl acetate:acetic acid (80:40:2) as the mobile phase. The pure
fractions were concentrated and the residue coveaporated from heptane to
afford 270 mg. of tan solid which was recrystallized from ethyl
acetate/hexane. Filtration and washing with heptane af- 5   forded 203 mg.
of the (SS) title A compound as a White solid, m.p. 1390 - 1400C., TLC Rf =
0.10 (ethyl acet- ate:hexane:acetic acid, 50:50:2). b)
(SS)-a-f3,3,3-Trifluoro-2-(mercaptomethyl-1-oxopropyl]amino]-2-benzofuranpr
opanolc acid 10      Concentrated ammonium hydroxide (0.9 mL) was added to
a suspension of the title A product (180 mg., 0.45 mmol) in water (3.8 mL).
Dissolution occurred in one minute and the reaction was allowed to stir a
total of 2 minutes. At this time the pH was adjusted to about 1.5 with
saturated potassium bisulfate solution and the mixture was extracted with
ethyl acetate (50 mL). The organic layer was washed with brine (50 mL),
dried (MgSO4), and concentrated. The residue was combined with that from
another run (18 mg.) and chromatoI i5  graphed on a 2.5 x 15 cm silica gel
column using hexane:ethyl acetate:acetic acid, 60:40:1 as the mobile phase.
The pure fractions were concentrated and coevaporated with heptane to a
white solid which was triturated with pentane to afford 146 mg. of the (SS)
title product as a white solid, m.p. 1410 - 142 C., TLC Rf 0.30 (ethyl
acetate:hexane:acetic acid, 60:40:2), [a]o = +45.70 (c = 0.37, methanol).
Analysis caic'd. for C15H14F3NO4S: 20        C, 49.86; H, 3.91; N, 3.88; F,
15.77; S, 8.87; SH, 9.15 Found: C, 49.80; H, 3.90; N, 3.88; F, 15.99; S,
8.96; SH, 9.24. Example 59 25
(S)-1-[N-13,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyll-L-aianylj-L-proli
ne a)
(S)-1-[N-[3,3,3-Trifluoro-2-[(acetylthio)methyl]-1-.pxopropyl]-L-alanyl]-L-
prollne The ephedrine salt product of Example 53(b) (1.64 g. 4.3 mmol) was
partitioned between ethyl acetate 30  and aqueous HCI (6 mmol). The organic
layer was washed with water and brine, dried (MgSO4), and concen- trated In
vacuo to give 0.94 g. of free acid. The material was dissolved in methylene
chloride (10 mL) at room temperature and treated with oxalyl chloride (400
uiL, 573 mg., 4.51 mmol) and one drop of dimethylformamide. After 1.5
hours, this solution was added to a solution of
L-alanyl-L-proline/bis(trimethylsilyi) trifluoroacetamide in acetonitrile
[prepared from L-alanyl-L-proline, tosylate (1.54 g., 4.3 mmol),
diisopropylethyl amine (0.75 mL, 35  554 mg., 4.3 mmol), and
bis(trimethylsilyl)trifluoroacetamide (2.3 mL, 2.21 g., 8.8 mmol) in 15 mL
of acetoni- trile, stirred for two hours at 00C. to room temperature to
give a homogeneous solution] and allowed to stit 



overnight. Volatiles were removed in vacuo and the residue, dissolved in
ethyl acetate, was washed with 10% potassium bisulfate, water and brine.
The organic fraction was dried (MgSO4) and concentrated in vacuo to give an
oil. Flash chromatography on 250 mL of silica gel eluting with ethyl
acetate; hexane:methanol:acetic 40 acid (10:6:2:0.2) gave 1.2g. of the
title A product as a foam, TLC Rf = 0.29 (ethyl
acetate:hexane:methanol:acet- ic acid, 10:4:2:0.2). b)
(S)-1-N.[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-alanyl]-L-pro1Ln
e 45      The title A product (1.2 g., 3.12 mmol) under argon at 0CC. was
treated with ammonium hydroxide (7 mL of 5M solution, prepared by diluting
concentrated ammonium hydroxide with degassed water). After 10 min- utes,
the reaction was quenched with 10% potassium bisulfate (50 mL). The mixture
was extracted with ethyl acetate and the organic fraction was washed with
water and brine, dried (MgSO4), and concentrated in vacuo to give 1.0 . of
a solid. Flash chromatography on silio gel (200 mL) and elution with ethyl
acetate:hexane:me- 50  thanol:acetic acid (10:6:2:0.2) gave the product as
a foam. TrituratIon with hexane (containing a few percent ethyl acetate)
afforded 750 mg. of the title (S) isomer product, m.p. 1000 - 110C., TLC Rf
= 0.37 (ethyl acet- ate:hexane: methanol:acetic acid, 10:6:2:0.2), [M]D =
-65.80 (c = 0.8, methanol). Analysis caic'd. for C12H17F3N204S * 0.25 H20:
C, 41.53; H, 5.09; N, 8.07; F, 16.42; S, 9.24; SH, 9.53 55   Found: C,
41.75; H, 4.87; N, 7.85; F, 16.41; S, 9.24; SH, 11.92. 36    EP 0 449 523
B1 Example 60
(R)-1-[N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-alanyl-L-prolin
e 5   a)
(R)-1-[N-(3,3,3-Trfluoro-2-[(acetylthio)methyl]-Ixopropyl]-L-alanyl]-L-prol
ine The ephedrine salt product of Example 54(a) (1.66 g., 4.35 mmol) was
converted to the free acid and then to the acid chloride and reacted with a
solution of L-alanyl-L-proline/bis(trlmethylsllyl)tdifluoroacetamide In
acetonitrile as set forth In Example 59(a) to give 1.2 g. of the title A
product as a foam, TLC RN = 0.37 (ethyl 10  acetate:hexane: methanol:acetic
acid, 12:6:2:0.2). b)
(R)-1-[N-[3,3,3-Tnfluoro-2-(mercaptomethyl)-1-oxopropyl]-L-alanyll-L-prolin
e The title A product (1.25 g., 3.25 mmol) was treated with ammonium
hydroxide according to the procedure i5  of Example 59(b) to yield after
chromatographic purification and trituratlon with hexane (containing a few
per- cent of ethyl acetate) 740 mg. of the (R) Isomer title product, m.p.
1000 - 105C., TLC Rf = 0.37 (ethyl acetate: hexane:methanol:acetic acid,
12:6:2:0.2), [a]D = -124.20 (c = 1.1, methanol). Analysis calc'd. for
C12H17F3N204S. 0.25 H20: C, 41.53; H, 5.09; N, 8.07; F, 16.42; S, 9.25; SH,
9.53. 20  Found: C, 41.75; H, 4.95; N, 8.01; F, 16.59; S, 9.36; SH, 11.01.
Example 61
(RS)-a-fl3,3,3-Trlfluoro-2-(mercaptomethyl)-1-oxopropyllamino]-IH-indazole-
3-propanoic acid 25 



a) 3-Methyl-1IH-lndazole Concentrated HCI (23 mL) was added to neat
2-aminoacetophenone at -10C. The resulting thick suspen- sion was stirred
rapidly while warming to -50C. Sodium nitrite (5.8 g., 84 mmol) was added
dropwlse over 15 '   30   minutes as a solution in 13 mL of waterwhile
maintaining the temperature between -50C and 30C. The reaction mixture was
stirred an additional 15 minutes at 0C., during which time it became an
orange solution. At this time, the reaction was poured into a solution of
sodium sulfite and sodium bisulfate at 50C (solution was made by dissolving
sodium sulfite (21.12g., 160 mmol) in a minimal amount of water (about 75
ml) and adding sodium bisulfate until no more dissolved. A small amount of
water was added to dissolve any remaining solids]. The 35  resulting yellow
solution was allowed to stirfor 15 minutes after which time a solid
precipitated. The suspension was allowed to stand at room temperature
overnight during which time the precipitate was replaced by a red oil
floating on top of the aqueous layer. The entire mixture was basif led with
I N sodium hydroxide and extracted with ethyl ether. The organic layer was
washed with brine, dried (MgSO4), decolorized, and concentrated to a light
yellow solid which was recrystallized from ethyl etherlpentane to afford
3.83 g. of the title A product as a 40  tan crystalline solid, m.p. 1100
113CC. b) 3-Methyl-IH-indazole-1-sulflnic acid, phenyl ester
Benzenesulfonyl chloride (4.2 mL, 33 mmol) was added to a suspension of the
title A product (3.5 g.. 26.5 45   mmol) and powdered potassium hydroxide
(7.5 g., 133 mmol) in dimethoxyethane (110 mL) atO0C. The reaction mixture
was warmed to room temperature and stifred for one hour. At this time, the
reaction was poured into toluene (850 mL) and the resulting suspension was
filtered through Celite. The filtrate was washed with brine, dried (MgSO4),
and concentrated to a solid which was recrystallized from ethyl
acetatelhexane to afford 5.6 g. of the title B product as a colorless
crystalline solid, m.p. 1410 - 1430C. 50 c)
3-(Bromomethyl)-1H-indazole-1-sulfinic acid, phenyl ester A mixture of the
title B product (3 g., 11 mmol), N-bromosuccinimide (1.95 g., 11 mmol) and
benzoyl per- oxide (12 mg.) in carbon tetrachloride (160 ml) was refluxed
for 7 hours. After cooling to room temperature, 55  the reaction mixture
was filtered through Celite and the filtrate was concentrated to an orange
solid. This solid was chromatographed on a 5 x 20 cm silica gel column
using hexane:ethyl acetate (95:5) as the mobile phase. All the product
containing fractions were concentrated to a solid which was recrystallized
from ethyl acet- atelhexane to afford 2A6 g. of the title C product as a
colorless crystalline solid. 37    EP 0 449 523 B1: d)
[3aS-[3aa,8a,7pf]}1-[2-I[Bis(methylthio)methylene]amino-
1-oxo-3-[1-(phenoxysulfinyl)-1 H-indazol-3-
ylqpropyl]-3H-3a,6-methano-2,1-benzisothiazole,2,2-dioxide A solution of
[3aS-[3a,6act,7i-l--[bis(methylthio)methylenelamino]acetylihexahydro-3H-3a,
6-methano- 5   2,1-benzisothlazole,2,2-dioxide [1.13 g., 3 mmol, prepared
as described In Example 57(c)] In tetrahydrofuran (4.5 mL) was added
dropwise to a solution of n-butolithium (1.13 mL of 2.5 M in hexanes, 2.82
mmol) in tat- rahydrofuran (7.5 mL) at -780C. After stirring for one hour
at -780C., the title C product (1.29 g., 2.82 mmol) 



was added dropwise as a solution in tetrahydrofuran (1.5 mL) and
hexamethyiphosphoric triamide (1.5 mL). Tetrabutylammonium iodide (spatula
tip) was then added and the reaction mixture was stirred from -78C to 10
0ooC. over 2 hours. The reaction was partitioned between water (250 mL) and
ethyl acetate (250 mL). The or- ganic layer was washed with water (2 x 100
mL) and brine (100 mL), dried (MgSO4), and concentrated. The residue was
chromatographed on a 5 x 20 cm column eluting with 2L hexane:ethyl acetate
(8:2) and 2L hex- ane:ethyl acetate (7:3). The pure fractions were
concentrated to afford 1.58 g. of the tite D product as a col- orless oil.
15 a)
[3aS-[3aa,6a,7pBF]f1-[2-Amino-1-oxo-3-[1-(phenoxysulfinyl)-1H-indazol-3-yl]
propylj-3H-3a,8-methano-2,1- benzisothiazole,2,2-dioxide A mixture of the
title D product (1.53 g., 2.25 mmol) in 0.5 N HCI (15 mL) was heated to
500C., for 20 hours. 20  After this time, the mixture was basified to pH 12
with IN sodium hydroxide and the resulting basic layer was extracted with
ethyl acetate (100 mL). The organic layer was washed with brine, dried
(Na2SO4), and concen- trated to a solid which was recrystallized from ethyl
acetate/hexane to afford 1.19 g. of the title E product as a colorless
crystalline solid, m.p. 1870 - 1880C. 25 f)
(S)-ci-Amino-IH-indazole-3-propanoic acid, hydrochloride A mixture of the
title E product (1.14 g., 2.1 mmol), lithium hydroxide hydrate (550 mg.,
12.5 mmol), water (12.5 mL) and tetrahydrofuran was stirred for 96 hours at
room temperature. A second portion of lithium hy- droxide (100 mg., 2.5
mmol) was added as a solution In 3 mL of water. After an additional 18
hours, the reaction 30 was diluted with water (50 mL) and the aqueous
mixture was extracted with methylene chloride (2 x 30 mL). The aqueous
layer was then acidified to pH 1.5 with IN HCI and extracted with ethyl
acetate (50 mL). The aqueous layer was then poured onto an HP-20 column (5
x 10 cm) which was eluted as follows: 400 mL of water; 200 mL of water:
methanol, 9:1; 200 mL of water methanol, 8:2; 200 mL water: methanol, 7.3;
200 mL watermethanol, 6:4; 200 mL watramethanol, 5:5. The pure fractions
were concentrated to approximately 10 35  mL and the pH was readjusted to
1.5 with I N H1l. This solution was concentrated to dryness and was coeva-
porated from methanol, ethyl acetate, and hexane. The resulting solid was
stirred as a suspension In ethyl acet- ate for 24 hours, after which time
it was filtered and washed with hexane. Drying afforded 598 mg. of the
title F compound as an amorphous solid, [a]) = +21.40 (c = 0.44, methanol).
40  9)
(R,S)-o-[3,3,3-Trifluoro-2-[(acetylthio)methyl]-1-oxopropyl]amino]-1-indazo
le-3-propanoic acid The ephedrine salt product of Example 54(a) (265 mg.,
0.76 mmol) was partitioned between ethyl ether (60 mL) and dilute HCI (0.78
mL of 1 N HCI in 60 mL of water). The ether layer was washed with water (2
x 80 mL), dried (MgSO4), and concentrated. The residue was coevaporated
from methylene chloride (2 x 10 mL). 45  The free acid was then dissolved
in methylene chloride (2 mL) and oxalyl chloride (0.068 mL, 0.76 mmol) was
added. Dimethylformamide (5 IL) was added and the mixture was stirred at
room temperature for 2 hours. Concurrently,
bis(trlmethylsllyl)trifluoroacetamide (0.64 mL, 2.27 mmol) was added to a
suspension of the title F compound (150 mg., 0.54 mmol) in acetonitrile (2
mL). While stirring for 2.5 hours, this suspension became a light yellow
cloudy solution. This mixture was cooled to 00C. and the solution of the
above acid chloride was 50  added in one portion. The mixture was allowed
to warm to 1 00C. over 2 hours. I N HCI (2 ml) were added and the reaction
mixture was partitioned between ethyl acetate (75 mL) and water (75 mL).
The ethyl acetate layer was then washed with brine (75 mL). The organic
layer was dried (MgSO4), concentrated, and coevaporated 



from toluene (3 x 15 mL). The residue was chromatographed on a 2.5 x 20 cm
silica gel column using I L ethyl acetate:heptane: acetic acid (80:20:2)
and 1 L ethyl acetate:acetic acid (98:2) as the mobile phase. The pure 55
fractions were concentrated to afford 127 mg. of the (R,S) Isomer title G
product as a white solid, m.p. 198 - 2040 (dec.). 38    EP 0 449 523 BI h)
(R,S)-a-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]aminol-1H-indazole
-3-propanoic acid Concentrated ammonium hydroxide (0.6 mL) was added to a
suspension of the (RS) isomer title G product (120 mg., 0.3 mmol) in
deoxygenated water (2.4 mL). The resulting suspension was stirred for 2.5
minutes, 5   after which time the reaction mixture was acidified with
saturated potassium bisulfate solution to a pH under 2. The acidic layer
was extracted with ethyl acetate (S0 mL) and the ethyl acetate layer was
washed with brine. The organic layer was dried (Na2SO4), concentrated, and
preabsorbed on Celite. Chromatography on a 2.5 x 10 cm silica gel column
using ethyl acetate: heptane:acetic acid, 75:25:2 as the mobile phase gave
a solid residue which was coevaporated several times from heptane to afford
78 mg of the (R,S) isomer title product 10  as a white amorphous solid,
m.p. 2180 - 2200C., TLC RN = 0.17 (8:2, ethyl acetate: hexane +2% acetic
acid), [a], = -15.5 (c = 0.11, methanol). Analysis Calc'd. for
C14H14F3N303S . 0.2 H20: C, 47.09; H, 4.30; N, 11.21; F, 15.20; S, 8.55;
SH, 8.82 Found: C, 47.10; H, 4.02; N, 10.85; F, 15.39; S, 8.20; SH, 10.11.
~15 Example 62
(S,S)-a-([3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyljamino]-1H-indazole
-3-propanoic acid 20  a) (S,S)-a-1[3,3-Trifluoro-2-[(acetylthio)methy]- 1
-oxopropyqamino]-1 H-indazole-3-propanoic acid Following the procedure of
Example 61(g) but employing the acid chloride obtained from the ephedrine
salt product of Example 53(b), one obtains the (S,S) isomer title A
product. 25  b) (SS)-a-1t3,3,3-Trifluoro-2-(mercaptomethyl)-1
-oxopropyl]aminoJ-1 H-indazole-3-propanoic acid Treating the title A
productwith concentrated ammonium hydroxide according to the procedure of
Example 61(h), one obtains the (S,8) isomer title product. L 30   Example
63 (aS)-a-[[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyi]amino]-1
H-tetrazole-5-propanoic acid a)
(2S)-f(Phenylmethoxy)carbonyl]aminol-3-cyanopropanoic acid 35 Bis
(trimethylsilyl)trifluoroacetamide (9.4 mL, 35 mmol.) was added to a
suspension of (aS)-amino-3-cy- anopropanoic acid (2.0 g., 17.5 mmol.) in 10
mL of dry acetonftrile and the reaction mixture was stirred for 3 hours.
Benzylchloroformate (2.5 mL, 17.5 mmol) was added, the reaction mixture was
stirred overnight, con- centrated in vacuo, and dissolved in ethyl acetate
(200 mL). The organic solution was washed with water (2x) 40  and brine,
dried (Na2SO4), and concentrated in vacuo. Crystallization from isopropyl
ether yielded 3.82 g. of 



the title A product. b)
(2S)-[[(Phenylmethoxy)carbonyl]amino-3-cyanopropanoic acid,
1,1-dimethylethyl ester 45      To a solution of the title A product (3.42
g., 13.8 mmol) and t-butanol (5.2 g., 70. mmol) in dry methylene chloride
(20 mL), was added ethyl-3-(3-dimethylamino)propyl carbodilmide,
hydrochloride salt (2.64 g., 13.8 mmol) and dimethylaminopyridine (0.2 g.).
The reaction mixture was diluted with methylene chloride (100 mL) and
washed with 0.5 M HCI, saturated aqueous sodium bicarbonate, and brine,
dried (Na2SO4), and concen- trated in vacuo. The crude product was purified
by chromatography through silica gel (100 g.) using a 1:1 ethyl 50
acetate:hexane solvent system. The appropriate fractions were combined and
concentrated to yield 2.3 g. of the title B product. c)
(aS)-a-f(Phenylmethoxy)carbonyl]amino]-1H-tetrazole-5-propanoic acid,
1,1-dimethyl ester 58      The title B product (2.0 g., 6.57 mmol) and
tri-n-butyltin azide (2.7 g., 8.0 mmol) were heated at 1350 C. in xylene
(30 mL) overnight. The reaction mixture was concentrated in vacuo,
dissolved in 50 mL of 1:1:8 me- thanol:acetic acid:chloroform and stirred
with 20 g. of silica gel overnight. The reaction mixture was concen- trated
In vacuo, placed on top of a 100 g. silica gel column and chromatographed
with 3:3:96 methanol:acetic 39
I    EP 0 449 523 Bi acid: chloroform solvent system. The appropriate
fractions were combined and concentrated to yield 1.45 g. of the title C
product. d) (aS)-a-Amino-IH-tetrazole-5-propanoic acid, 1,1-dimethylethyl
ester 5 The title C product in methanol (40 mL) was hydrogenated overnight
using 0.1 g. of 20% palladium hy- droxide on carbon catalyst. The reaction
mixture was filtered through Celkte and the pad was washed thor- oughly
with methanol-water. The filtrate was concentrated In vacuo to yield 0.79
g. of the title D product. 10  e)
(aS)-a-jJ3,3,3-Trifluoro-2-[(acetylthlo)methyl]-1-oxopropyl]amino]-1
H-tetrazole-5-propanolc acid,1,1-di- methylethyl ester The title D product
(0.78 g., 3.67 mmol) was suspended In dry acetonitrile (8 mL).
Bis(trimethylsilyl)tri- fluoroacetamide (1.87g., 7.34 mmol) was added at
59C and stirred for one hour at which point a clear solution 15   was
obtained. 2-Trifluoromethyl-3-acetylthiopropionic acid chloride (0.86 g.,
3.67 mmol) was added at 00CI and the reaction was stirred for 2 hours,
diluted with ethyl acetate (150 mL), and the resulting solution was washed
with water (2x) and brine, dried (Na2SO4), and concentrated In vacuo.
Crystallization from isopropyl ether yielded 0.95 g. of the title E product
as a 1:1 mixture of isomers, m.p. 150 - 158C. 20  f)
(cx,S)-a-1[3,3,3-Trifluoro-2-[(acetylthio)methyl]-1-oxopropyljamino]-1H-tet
razole-5-propanolc acid The title E product (0.9 g., 2.2 mmol) and anisole
(0.1 g.) were dissolved In acetonitrile (5 ml). Trifluor- oacetic acid (4
mL) was added and the reaction mixture was stirred overnight The reaction
mixture was con- centrated in vacuo and chromatographed through 50 g. of
silica gel using a 7:5:88 methanol:acetic 25  acid:chloroform solvent
system. The appropriate fractions were combined and concentrated to yield
0.68 g. of the title F product as a 1:1 mixture of isomers. 



g)
(aS)-a-K3,3,3-Trifluoro-2-(mercaptomethyl)-1-ox2propyl]amino}1H-tetrazole-5
-propanoic acid 30      A suspension of the title F product (0.4 g., 1.12
mmol) in concentrated ammonium hydroxide (0.72 mL) and water (1.6 mL) was
stirred at room temperature under argon for 15 minutes. The resulting
yellowish green solution was acidified with 5% potassium bisulfate to pH
1.5 and extracted with ethyl acetate ( 4 x 50 mL). The combined ethyl
acetate extract was washed with water and brine, dried (MgSO4), and
evaporated under re- duced pressure to give 0.29 g. of a light yelow gummy
solid. Flash chromatography on 60 g. of silica gel using 35   methylene
chloride:methanol: acetic acid (15:1:1) as the eluent gave 0.24 g. of
slightlyyellow sticky solid which on trituratlon with hexane containing a
few drops of methylene chloride, ethyl acetate, and methanol afforded 0.17
g. of the product. This product on further purification by preparative
chromatography and trituration with hexane:ethyl acetate gave 0.07 9. of
the title product as a white solid, m.p. 158 - 1610 C., TLC R. = 0.26 (me-
thylene chloride: methanol:acetic acid, 10:1:1), [aMD = 4.40 (c = 0.5,
methanol). 40  Analysis calc'd. for CgH10F3N503S * 0.08 hexane: C, 31.81;
H, 3.50; N, 21.88; F, 17.80; S, 10.01; SH, 10.56 Found: C, 31.39; H, 3.37;
N, 21.35; F, 18.27; S, 10.51; SH, 11.01. Examples 64 - 83 45 Using the
methodology outlined above, the following additional compounds can be
prepared. ClF3 so                  ,.             R3 -S-CE2.-,CH-C-NE-X 0
55 40'    EP 0 449 523 BI X                     R3 64                 >'HH-
10                65                                   C>3-C- If 0 15
66                 I                     H- CO2H 20 67
CH3 -C- If 0 25 SCH3 68 



CH i so                                    CH 69
CH3- - 35                                                         0 40 45
50 55 41    EP 0 449 523 81 zOH 5                 70                CH
H- ,C02H 71                                 CH3-C- - 10
II 0 Y,_, 15               72               IMC02H              N 73
Il                CH3-C- 20
0 74              NEv  CO2H            H 0 30               75
,                CE3-C- 0 76      -(CH2)3-CO2E  77                fS3-c- f
040 45 50 55 42    EP 0 449 523 B1 H 78                      CO2H
H- 79                                            CH3-C- 



10                                                                        0
no                                                                  So~s 80
la                                            CH3 C-N -          o 2H 20
0 25 81                   r    vC3-C- 30
I 82                     NE         C02E           E- 0 83
CH3 -C- 0 Example 84 50      1000 tablets each containing the following
ingredients: 55 43    EP 0 449 523 1
N-[[3,3,3-Trifluoro-2-(mercaptomethyl)- 1-oxopropyl]-L-tryptophan, isomer A
100 mg. 5         Cornstarch
50 mg. Gelatin
7.5 mg. Avicel/microcrystalline cellulose)                               25
mg. Magnesium stearate                                                2.5
mg. 10 185  mg. are prepared from sufficient bulk quantities by mixing the
product of Example 9 and cornstarch with an aqueous solution of the
gelatin. The mixture Is then dried and ground to a powder. The Avicel and
then the magnesium it  stearate are admixed with granulation. This mixture
Is then compressed In a tablet press to form 1000 tablets each containing
100 mg. of active ingredient. This same procedure can be employed to
prepare tablets con- taining 50 mg. of active ingredient. Similarly,
tablets containing 50 mg. or 100 mg. of the product of any of Ex- amples I
to 8 or 10 to 83 can be prepared. 20   Example 85 Two piece #1 gelatin
capsules are filled with a mixture of the following ingredients: 25
N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1- oxopropyl]-L-leucine, isomer B
100 mg. Magnesium stearate
7 mg. 



Lactose                                                          193 M2. 30
300 mg. In a similar manner, capsules containing 100 mg. of the product of
Examples I to 20 and 22 to 83 can be prepared. 35 Claims Claims for the
following Contracting States: AT, BE, CH, DE, OK, FR, GB, IT, LU, LU, NL,
SE 40 1. A compound of the formula CF3 45
(CHI2 R3 -S-CH2 -CE-C-NE-X 0. 50       wherein Xiis Ri
RI  I 55                            -(CHl) - ( u2 ) -Y  or  -CH-C-Z; *
*    EP 0 449 523 BI Y is -COR2, 8~~~~~~~ COR2 phenyl, phenyl substituted
with alkyl of 1 to 4 carbons, alkoxy of I to 4 carbons, alkylthio of I to 4
carbons, 10      hydroxy, halo, nitro ortrlfluoromethyl, or a heterocyclic
group selected from thiazolyl, 4,5-dlhydrothlazolyl, pyridyl, oxazolyl,
Isoxazolyl, imidazolyl, tetrazolyl, benzimldazolyl, benzothlazolyl and
benzoxazolyl in- cluding substituted heterocyclic groups wherein the
substituents are selected from halo, alkyl and phenyl; Z is 15 R 8
/  CH2)\ -NHCH-COR2,    -N                    CH-COR2, *
(L) 20 30 35                    -L~i CH-COR2       , or          C   COR2
(L)                         (L) 



40            m is zero or 1; n Is zero, I or 2; p Is zero or I to 6; t is
2, 3 or 4; with the proviso that m and p are both zero when Y is 45 N 50
COR2 and with the proviso that m and p are not both zero when Y is-COR2; R1
and R8 are Independently hydrogen, lower alkyl, halo substituted lower
alkyl, 55 45    EP0449 523B1 -(CE2 5
R4  -(CH2) -CORN, -(CH2),-cycloalkyl, -(CH2)4-(a-naphthyl),
-(CH2)-(P-naphthyl), -
~~~~~~~~N-N 10                                               OH         CH2
)r"         || OH                       N-N r~~~~~~~~~~~~~~~~~~~~ H 15 -
(CH2) r 20                                     I~~~~~~  H 25          -
(CH2         )     N         ( CH2  ) r, -(CH)rh H H
H 30 -(CH2),NH2, -(CH2),-SH, -(CH2),-S-lower alkyl, -(CH2),OH, 95
- (CH2 )rS- ( CR2 )  q-          -(CH2),-O-lower alkyl, 40 -(C)2C r- o-(r
CH2j[ 45 - ( >2 )r -aH-C vor                         (C2  



NH2 60 R2 and R, are independently hydroxy, lower alkoxy, (phenyl)lower
alkoxy, 66                                        -OCH                2' 46
EP 0 449 523 B1 -OeM where M is a salt- forming metal ion, 0 5
-0-CH-OC-R7 R6, or -NRR' where R and R' are independently selected from
hydrogen, alkyl and 1o 15 R3 is hydrogen, 0 Ii 20
Rs-C-   or                C       ; R4 is hydrogen, lower alkyl of 1 to 4
carbons, lower alkoxy of 1 to 4 carbons, lower alkylthio of 1 to 4 carbons,
halo, hydroxy, CF3, phenyl, 25 -CE272->              or   -O-CH2-; 30 RF is
lower alkyl, 35 ~~~~~~- ( CH2 )4  35                             q
~~~~~~~~~R4 -(CH2)-(af-naphthyl), -(CHI2-(,-naphthyl), -(CH2)-cycloalkyl, /
40 -( CH2 )q      4 S 45 50                             ~~~~~~0 - (CH2)
N    or  - (C 2)                 N 55                              N<>
or   -(>2  ) gH; 47    



EP 0 449 523 Bi Re is hydrogen, lower alkyl. cycloalkyl or phenyl; R7 is
hydrogen, lower alkyl, lower alkoxy or phenyl; r is an Integer from I to 4;
and, q is zero or an integer from I to 7. 5 2. A compound of Claim 1
wherein R3 is hydrogen or 10 and XIs 15 H 20 D -CE-COR2,   -CH-COR2,  or
-CH-COR2. 25 3. The compound of Claim 2 wherein R3 Is hydrogen; n is zero;
and Xis 30 35                                      -CH--COOS 4. The
compound of Claim 2 wherein R3 is hydrogen; 40             n is zero; and
Xis 458 50                        : CH-COOH 5. A compound of the formula 55
48    EP 0 449 523 B1 CFg I  5
R3-S-CH2-C~H-C-Nff-X 0 



wherein 10            Xis (Rl                        RI 0 15
CE)  -(CH2)p-Y  or -CHi-C-Z; y is -COR2, 20 25
COR2 phenyl, phenyl substituted with alkyl of I to 4 carbons, alkoxy of I
to 4 carbons, alkylthlo of I to 4 carbons, hydroxy, halo, nitro
ortrifluoromethyl, or a heterocyclic group selected from thiazolyl,
4,5-dlhydrothiazolyl, pyridyl, oxazolyl, Isoxazolyl, Imidazolyl,
tetrazolyl, benzimidazolyl, benzothlazolyl and benzoxazolyl In- 30
cluding substituted heterocyclic groups wherein the substituents are
selected from halo, alkyl and phenyl; Z is I8               /
(_C__2_)___ 35         ~=-NE-CH-COR2  or -N
CS-COR2; mis zero or 1; 40            n is zero, I or 2; p is zero or 1 to
6; t is2,3 or 4; with the proviso that m and p are both zero when Y is 45 *
"'COR2 and with the proviso that m and p are not both zero when Y is COR2;
RI and Rs are independently hydrogen, lower alkyl, halo substituted lower
alkyl, 55 49    EP 0 449 523 BI -( CH2)  5
i  -(CH2),-COR, -(CH2);cycloalkyl, -(CH2),-(u-naphthyl),
-(CH2)(j-naphthyl), 10                                                ldN-N
( C}I2 )f  O-  C}2 )r-                          1 ON-N 15 - (CH2 )
-,E~( C32)      20
H -(CH2),-NH2, -(CH2)4-SH, -(CH2),-S-lower alkyl, -(CH2),-OH, z5
~~~~~~~~~~~R4 



-(CH2 )r-S-(CEI2 >   30  -(CH2),-0-lower alkyl, -(CE2 )r-(CH23 35 or
0-(CH2) r-NH-C NH2 R2 and R9 are Independently hydroxy, lower alkoxy,
(phenyl)lower alkoxy, -OCH               2' 50 -O0M where MI Is a salt-
forming metal ion, 0 55
II -0-CH-OC-R7 R6 50    EP 0 449 523 B1 or -NRR' where R and R' are
independently selected from hydrogen, alkyl and 6
-(CH2              ; R3 is hydrogen or 10
0 Rs-C-; R4 Is hydrogen, lower alkyl of I to 4 carbons, lower alkoxy of I
to 4 carbons, lower alkylthio of I to is       4 carbons, halo, hydroxy,
CF3, phenyl, 20  -CH2     4    or  -0-CE2-                )  20 Rr is lower
alkyl, 25                                 - (CH2) q        .-R.
-(CH2)q-(a-naphthyl), -(CH2)-(3-naphthyl), -(CH2);cycloalkyl, 30 - (CHE2)g
S *   J 35 -(CE2 )   <    , -(CH2)4 40  -(CE2 )       -N         or
(Ca12 H                                H R is hydrogen, lower alkyl,
cycloalkyl or phenyl; 



50             R7 is hydrogen, lower alkyl, lower alkoxy or phenyl; r is an
integer from I to 4; and, q is zero or an integer from 1 to 7. 6. A
compound of Claim 5 wherein 55             Y is -COR2. 7. A compound of
Claim 6 wherein R3 is hydrogen or 51    EP 0 449 523 B1 H3C-C- , or <
C 30 5 and Xis 10 )IhI)           CE3 -CEH    COO,   -CE   COOS 20 28
~-CH: -COOH,                   -(CH2) -cooH 25 30     .4,.,CH (CH3
coon 30      m-cE--CO3 2 2 COON,            -CH-COON.          -CR -
COOK 35    or N - N 40                                / < /\(.   ii V N- N
-CE -COON 45 8. A compound ofClaim 7 wherein Xis 50
H 55                             -CE -COON; n is zero; and 52  



EP 0 449 523 B1 R3 i8 hydrogen or 0 It H3C-C- 9. Tho compound of Claim 8,
N-[3,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-tryptophan, isomerAor
N-[3,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyll-L-tryptophan, isomer B.
10 10. A compound of Clalm 7 wherein n is zero; Xis / CH(CH3]2 15 -CHE
COOR 20      and R3 is hydrogen or 0 It 26
FC-C- 11. The compound of Claim 10,
N-13,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-leucine, isomerAor N-
[3,3,3-trifluoro-2-(mercaptomethyl)-l-oxopropyl)-L-leucine, Isomer B. 30
12. A compound of Claim 5 wherein Y is 35 COR2 40 phenyi, phenyl substitued
with alkyl of I to 4 carbons, alkoxy of 1 to 4 carbons, alkylthio of I to 4
carbons, hydroxy, halo, nitroortrifluoromethyl, or a heterocycllcgroup
selected from thlazolyl, 4,5-dihydrothiazolyl, pyridyl, oxazolyl,
isoxazolyl, imidazolyl, tetrazolyl, benzimidazolyl, benzothlazolyl and
benzoxazolyl In- cluding substituted heterocyclic groups wherein the
substituents are selected from halo, alkyl and phenyi. 13. A compound of
Claim 12 wherein Ra is hydrogen or R5 - $-  50
0 and Xis 55 53 



EP 0 449 523 B1 N -                        ~~~~~~~~~N-N
K  (CIE                           or    -CH         -   | -
-N u 10 14. A compound of Claim 13 wherein Xis 15
. N 20                                                 N -CH   i
. N    N 25            n is zero; and R3 Is hydrogen or 0 }I3C-C'.. 15. The
compound of Claim 14,
(S,S)-3,3,3-trifluoro-2-(mercaptomethyl)-N-[2-(IH-indol-3-yl)-1-(1
H-tetrazol- 5-yi)ethytlpropanamide or
(SR)-3,3,3-trifluoro-2-(mercaptomethyl)-N-(2-(1 H-Indol-3-yi)-1-(1
H-tetrazol- 5-yl)ethyl]propanamide. 35 16. A compound of Claim 13 wherein
Xis <    40 -(CH 2 )21          1 \1-N 45 n is zero; and R3 is hydrogen or
50                                               0 E3C-c-. 17. A compound
of Claim 6 wherein 55             R3 Is hydrogen or 54    



EP 0 449 523 51 0 E3C-C- 3 5            n is zero; and Xis 10
(CH 2) 3CH3            3\/ -CE -  COON .             -CE -  COO 15
CH(CH 20               -CE      CEI2      COON,         --H3 20   -CH-  CH
_   COOH 01            -CE- CR2- COONV 25    O    H
)                      ,  OH -CH   COOH ,    -CH-COOH , or -CH-COOH 30 1& A
compound of Claim 7 wherein R3 is hydrogen; n is one; and XIs 36 CH(CH3)2 V
,- 40                                    -CH - COOH 19. A compound of Claim
12 wherein R3 Is hydrogen or 46 H3C-C-; 50           n is zero; and Xis 55
( Cii2 )_ 20-) OH  '- (CH 2)2 O5 55    EP 0 449 523 B1 CH (CH 3)2   H OH
T              N   N 5                  or    -CH  --   m| N- N 20. A
compound of Claim 5 wherein R3 is hydrogen or 



10 0 II H3C-C- 15 n is zero; and Xis 20                              CH3
-CH- ___1 COOH 0 25 21. A pharmaceutical composition useful for reducing
blood pressure andlor producing diuresis andlor na- triuresis as well as
treating congestive heart failure, renal fallure, or hepatic cirrhosis
comprising a phar- maceutically acceptable carrier and an effective amount
of an endopeptidase Inhibiting compound of the formula 30 CF3 (CH2) n 35
1 R-   S-C    -CH-c    NE  -X R3  SC2 C IICNX- 0 40       wherein X, n and
R3 are as defined in Claim 1. 22. A process for preparing compounds of the
formula 45                                            CF3 I 3       I (
CH2)n 1l 50                         R3-SCHI- CH  -     CNE -X which
comprises coupling an activated form of the carboxylic acid of the formula
55 56    EP 0 449 523 Bi CF3 5
1 C2 )n R3- S CH2-                  COOH 10  to the intermediate of the
formula 



H2N-X or its hydrochloride salt k     15     wherein <     Xis 20  )m(CH2
)p-Y  or  -CmE-CZ; Y is -COR2, 25 30
COR2 phenyl, phenyl substituted with alkyl of 1 to 4 carbons, alkoxy of 1
to 4 carbons, alkylthlo of I to 4 carbons, hydroxy, halo, nitro
ortrifluoromethyl, or a heterocyclic group selected from thiazolyl,
4,5-dihydrothiazolyl, 35       pyridyl, oxazolyl, Isoxazolyl, imidazolyl,
tetrazolyl, benzimidazolyl, benzothlazolyl and benzoxazolyl In- cluding
substituted heterocydic groups wherein the substituents are selected from
halo, alkyl and phenyl; Z is 40 R -NH-CH-COR2,   -N           -
H-COR2; *                               (L) 45 -N -CH-COR2,   -    CJ5
COR2 55 57    EP 0 449 523 B1 ~~~C0R2                ~-N -l'C  COR       or
-N           -CORJ 10            m is zero or 1; n is zero, I or 2; p is
zero or I to 6; t is 2,3 or 4; with the proviso that m and p are both zero
when Y is 15 20                                               COR2 and with
the proviso that m and p are not both zero when Y is-COR2; RI and Re are
Independently hydrogen, lower alkyl, halo substituted lower alkyl, 25
(CHz)cj-R 30 -(CHO-COR,, -(CH2)-cycloalkyl, -(CH2),-z(-naphthyl),
-(CH2),-(f3-naphthyl), 



N-N 35                     -(CE2                    OHE,   (CH2)r.<__ OH
N-N f    40 N 45                                                 H 50
t                            )tr{ H   *  I                          I
HI H                         HX -(CH2),-NH2, -(CH2),-SH, -(CH2),-S-iower
alkyl, -(CH2) -OH, 55 58    EP 0 449 523 BI -(CH2 )rS-(CM ) s~~~~~~~~~ 5
-(CH2) -0-lower alkyl, 15                           -(CH22 )r_(CH2 or) NH2
20 R2 and R9 are Independently hydroxy, lower alkoxy, (phenyl)lower alkoxy,
-09M* where M+ isa salt- forming metal ion, 30 0 I, -o-CH-OC-R7 R6 35 or
-NRR' where R and R' are independently selected from hydrogen, alkyl and 40
~~~~(CH2 )r<         F R3 is hydrogen, 45
0f Rs-C- t or  9-CH2; R4 is hydrogen, lower alkyl of I to 4 carbons, lower
alkoxy of I to 4 carbons, lower alkylthio of I to 50       4 carbons, halo,
hydroxy, CF3, phenyl, 5-03127-g              or  -O->2 -t; R5 is lower
alkyl, 



59    EP 0 449 523 BI q~~~~~~~~~ 5
R4 -(CH2);-(c-naphthyl), -(CH2);(J3-naphthyl), -(CH2);cycloalkyl, 10 -(CHe2
) S ~'15 -(Cl2 )q         3 ,-CH2  20 (CHl2 )        ;N       or       (CE2
)q   t ; 25                                 H
H R6 Is hydrogen, lower alkyl, cycloalkyl or phenyl; R7 is hydrogen, lower
alkyl, lower alkoxy or phenyl; _r i an integerfrom I to 4; and, 30
q is zero or an Integer from I to 7. 23. A process of Claim 22 for
preparing compounds of the formula 36
CF3      0 HS-CH2-CH- C- NE  X * 40 which comprises coupling an acid
chloride of the formula Q                  CF3   C0 45
11                         1 H3C-C-S -                        C - Cl 50
to an amino intermediate of the formula H2N-X or Its hydrochloride salt to
yield 55 60    EP 0 449 523 B1 0                 CF3      0 I1    _
I        li 



H3C-C-5-CH -            CH   C-NE- X followed by treatment with a base to
yield the desired mercaptan products wherein Xis 10 ,  15
T                         vH -CH    COOH,    -CH    COOH, 20
H 25                         V -CH -     COOH,           -(CT2)2---  COOH,
t    30                          sCH (CH 3)2                 COOH -CE-
COOH, - -CH -COOH, 35 N   N 401 ~~~~~~~N -C- COOQ,                 -C  -
COON, 45 H or             H IN   -  N                          N   -N 55
24. A compound of any one of claims 1-20 for use in a method of reducing
blood pressure and/or producing diuresis and/or natriuresis as well as in a
method of treating congestive heart failure, renal failure, or hep- atic
cirrhosis. 61    EP 0 449 523 El1 25. Use of a compound of any one of
claims 1-20 for the manufacture of a medicament for reducing blood pressure
and/or producing diuresis and/or natriuresis as well as treating congestive
heart failure, renal failure, or hepatic cirrhosis. 5   Claims for the
following Contracting States: ES, GR 1. A process for preparing compounds
of the formula 10                                         CF3 I (C!I2)n 0
15                        R~  -CR3 HSC-2 CH- C-NH X * which comprises
coupling an activated form of the carboxylic acid of the formula 20 



CF3 I 25                                              ( CE2 )* Rf- S  CH
CH   COOH 2 30 to the intermediate of the formula H2N-X or Its
hydrochloride salt wherein 35            Xis I   it -((c   ) pY  or
-CE-C-Z; Y is -COR2, 45 4                  f CORI. 50 phenyl, phenyl
substituted with alkyl of I to 4 carbons, alkoxy of I to 4 carbons,
alkylthio of I to 4 carbons, hydroxy, halo, nitro ortrifluoromethyl, or a
heterocyclic group selected from thiazolyl, 4,5-dihydrothiazolyl, pyridyl,
oxazolyl, isoxazolyl, Imidazolyl, tetrazolyl, benzimidazolyl,
benzothiazolyl and benzoxazolyl in- cluding substituted heterocyclic groups
wherein the substituents are selected from halo, alkyl and phenyl; 55
Z is 62    EP 0 449 523 B1 25. Use of a compound of any one of claims 1-20
for the manufacture of a medicament for reducing blood pressure and/or
producing diuresis and/or natriuresis as well as treating congestive heart
failure, renal failure, or hepatic cirrhosis. 6   Claims for the following
Contracting States: ES, GR 1. A process for preparing compounds of the
formula 10                                          CF3 (CH)   0 2   n 15
R3- S-CH2- US -  C -NE -X which comprises coupling an activated form of the
carboxylic acid of the formula 20 CF3 



I 25                                               tC2)n $S CH2  CH -COOH
30 to the intermediate of the formula H2N-X or its hydrochloride salt
wherein 35            XiS {Rl                       R  0 40
- CE im~~~~~~t CE2 )-Y -or -CH-C-Z; 40 Y is -COR2, 45 COR2 50 phenyl,
phenyl substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons,
alkylthio of 1 to 4 carbons, hydroxy, halo, nitro ortrifluoromethyl, or a
heterocyclic group selected from thiazolyl, 4,5-dihydrothiazolyl, pyridyl,
oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazolyl,
benzothiazolyl and benzoxazolyl in- cluding substituted heterocyclic groups
wherein the substituents are selected from halo, alkyl and phenyl; 55
Z is 62              -    EP 0 449 523 B1 n /*~ (CH2) -NH-CH-COR2,   -N
-      - H-COR2; 5               *~~~~~~~~ (L) fo     t
t       ~~~~~~~~~~-R; 10 CH2-COR2 _   15 20                      ?
,o C  COR                         (L)    2 25~~~~~~~~~~~~~~ m is zero or 1;
n Is zero, 1 or 2; p Is zero or I to 6; 



30            ttis2,3or4; with the proviso that m and p are both zero when
Y is N 35 COR2 40       and with the proviso that m and p are not both zero
when Y is-COR2; RI and R8 are independently hydrogen, lower alkyl, halo
substituted lower alkyl, - ( CH}2 )       e    R R4 -(CH2),-COR9,
-(CH2-cycloalkyl, -(CH2)-(a-naphthyl), -(CH2),-(P-naphthyl), -(CH2 )Y
OH   -(CH2)r-    I' OH                      N-N 55
H 63            1 l~lll        N   S    EP 0 449 523 BI N% 5
1 H 0      ~- (CH? )r---               - {CI12    )r              t~(CH2)
I                          I                         H H
. >    RH 1S       -(CH2)-NH2, -(CH2),-8H, -(CH2),-S-lower alkyl, -(CH2-0H,
20                   (CHz)rS(CHz)S- (C -(CH2)O-lower alkyl, 25 -(CH2
)r--(CHz  R4 30 NH -(CH2 )r-NI-Cd                      or  -(CH2 )r  NH2 40
R2 and R9 are Independently hydroxy, lower alkoxy, (phenyl)lower alkoxy,
-OCR <  2t -0M9 where M+ is a salt- forming metal ion, 50
0 -0-CH-OC-R7 R6 



or -NRR' where R and R' are independently selected from hydrogen, alkyl and
64                 L          S    EP 0 449 523 B1 ( CH 2)r s~~~~~~~~~ 5 R3
is hydrogen, 0 10                                   II tS-C-, or \D -CH2;
R4 Is hydrogen, lower alkyl of I to 4 carbons, lower alkoxy of I to 4
carbons, lower alkylthlo of I to i5       4 carbons, halo, hydroxy, CF3,
phenyl, -CEI2--                or  -O-CH2r4; 20 Rr Is lower alkyl, 25 R4 30
-(CH2)j(cx-naphthyl), -(CH2)q-(P-naphthyl), -(CH2);-cycloalkyl, -(CH2  )q
X - 35                                                  S - (CHz )  -
, - ( CH2) r 40                                    O  - (CH2 )q  t  -N
or H                                 H Rs Is hydrogen, lower alkyl,
cycloalkyl or phenyl; S0             R7 Is hydrogen, lower alkyl, lower
alkoxy or phenyl; r is an integer from 1 to 4; and, q is zero or an integer
from I to 7. 2. A process of Claim 1 for preparing compounds of the formula
55 65          1!tl  III    EP0449523B1 CF3    0 HS-CH2-CH - C-NH-X 



which comprises coupling an acid chloride of the formula 10
a                 CF3   0 11                1   3  11 H C-C-S--CH C2-CH- C
- C1 32 15 to an amino intermediate of the formula H2N-X or Its
hydrochloride salt to yield 20 O                CF3O ff               1   3
li 25                        H3C-C-g-CH. CH- C-NH  x followed by treatment
with a base to yield the desired mercaptan products wherein Xis 30 CH3 35
3 -CE- COOH,   -CH   COOH, 40                               H 45
V -CH -COOH,                 (CH2) -  COoH, CH (CH                  COOH 50
32C -CH       COOs,         -CH       COOH, 55 .6111  E111 111    ! c   ,L
S  /r<J~I                        N--N V~~~~~~~ -CE    COOH,    -CE -  COOB,
10 H H                         V ,5                           oN-N
N-N (H 2 )2             l       , or    -CHM            20 



PatentansprOche 25   Patentanspruche ffr folgende Vertragsstaaten  AT, BE,
CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 1. Verbindung der Formal CF3 30
I (CI-H2 ) n R3-S-CH2-CH-C-NH-X 'I *0 35 in der x III
I   ni P- CH/m-(CH2)p-Y oder -CH-C-Z bedeutet; 45             Y-COR2, 50
COR2 Phenyl, sin mit sinem Alkylrest mit I bis 4 Kohlenstoffatomen, elnem
Alkoxyrest mit I bis 4 Kohlenstoff- atomen, einem Alkylthiorest mit 1 bis 4
Kohlenstoffatomen, einer Hydroxylgruppe, elnem Halogenatom, 55       einer
Nitro- oder Trifluormethylgruppe substituierter Phenyirest oder ein
heterocyclischer Rest, ausge- wahlt aus Thlazolyl, 4,5-Dihydrothiazolyl,
Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl, Benzimidazolyl,
Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte
heterocyclische Reste, in denen die Substituenten aus Halogenatomen,
Alkyiresten oder Phenylgruppen ausgewihit sind, ist; 67    EP 0 449 523 BI
z Rx                  (CH2)t 5                                 I
I -NH-CH-COR2,   -N                  CH-GOR2 (L) IRC R    ,    -NECOR 20
0 25                               CH-COR2            odr             -O2
2s                      ~~~~(L)            odr            L) darstellt; m
Null odor 1 ist; 



30             n Null, 1 oder 2 bedeutet; p Null oder elne ganze Zahl von 1
bis 6 darstellt; t 2, 3 oder 4 ist mit der MaBgabe, dals m und p beide Null
sind, falls Y 35                                                N 40,
COR2 Ist, und mit der MaWgabe, daB m und p nicht beide Null sind, wenn Y
-COR2 ist; R. und R8 unabhangig voneinanderWasserstoffatome,
Niederalkylreste oder Halogenatome, sub- stituierte Niederalkylreste, 45
-(CEl2 )4 R4. 50 -(CH2)rCORO, -(CH2)rcydoalkyl, -(CH2)r-(a-naphthyl),
-(CH2).-(I3-naphthyl), 55 * ~       mU iii Hlll l 1l    EP 0 449 523 B1 N-N
-(CH2 )rK OH    _(CH21 s~~~~                                          ~
~ OHI  N-N 10 (CH~~~~ - (CE21) b 51B
N H 20 -  (                   )r)                    r(CH2         ( 25HH
-(CH2)rNH2, -(CH2)rSH, -(CH2)-S-niederalkyl, -(CH2)rOH, R4 -(CK2 )r-s- (CH2
Hg -(CH2)rO-niederalkyl, 35 -(C32) )r--(CH2  R4' 40 NH 



-(CH2 )r-NH-C                oder   -(C2 NH2 45 bedeuten; R2 und R,
unabhangig voneinander Hydroxyigruppen, Niederalkoxyreste,
(Phenyl)niederalkoxyre- ate, 50 -OCH          <  2t 55 -OeMe, wobel M+ ein
salzbildendes Metallion bedeutet, 69                   I 111111 111111 III
l 11111-    EP 0 449 523 B1 0 if -O-CH-OC-R? 5
R6 oder NRR' bedeuten, wobei die Reste R und R' unabhangig ausgewahlt sind
aus Wasserstoffatomen, Al- kylresten und 10 ((2) R3 ein Wasserstoffatom
oder f 5 0 Rs-C- oder              2CH2- 20 darstelit; R4 ein
Wasserstoffatom, ein Niederalkylrest mit I bis 4 Kohlonstoffatomen, ein
Niederalkoxyrest mit I bis 4 Kohlenstoffatomen, ein Niederalkylthioreat mit
I bis 4 Kohlenstoffatomen, eln Halogenatom, eine Hydroxylgruppe, elne
CF3-Gruppe, elne Phenylgruppe, 25 -Cz-2       oder-O-CH 30 ist; R5 einen
Niederalkylrest, 9.5                                     ( CH2)
R 35~~~~~~~~~~~R -(CH2)qr(a-naphthyl), -(CH2)q.(p-naphthyI),
-(CH2),-cycloalkyl, 



40 -(CH2  q-t             I 45 05 50 1-(CE2                        oder
_(CH2) 55                               H  bedeutet; Re ein
Wasserstoffatom, einen Niederalkylrest, sine Cycloalkylgruppe oder eine
Phenylgruppe dar- 70 I   DII  IID  IIDIIDI I    EP 0449523 BI stellt; R7
ein Wasserstoffatom, ein Niederalkylrest, ein Niederalkoxyrost oder eine
Phenylgruppe ist; r eine ganze Zahl von 1 bis 4 darstellt; und q Null oder
elne ganze Zahl von I bUs 7 ist. 5 2. Verbindung nach Anspruch 1, in der R3
ein Wasserstoffatom oder R5-C- 10
11 0 bedeutet; und x 15 N 20 -.c-COR 2    -CHI-COR2, oder -CH-COR2' 25
darstellt. 3.  Verbindung nach Anspruch 2, in der R3 sin Wasserstoffatom
bedeutet; J   30         n Null ist; und x 35 -CEI"   COOR ldarstelit. 



4. Verbindung nach Anspruch 2, in der R3 ein Wasserstoffatom bedeutet; n
Null ist; x 45 50 CRH-COOH 55 darstellt. 71              I D1111 11111
11111 1Ill 11 11!    EP 0 449 523 Bi 5. Verbindung der Formel CF3 5
( CH2 )an R-S-CH2 -CH-C-NH-X I' 0 10      in der x f5
1     -(C: n~ 1CH2 )pY  odor -CH -C-2 bedeutet; Y -COR2, 20 COR2 25 Phenyl,
Sin mit einem Alkylrest mit I bis 4 Kohlenstoffatomen, elnem Alkoxyrest mit
I bis 4 Kohlenstoff- atomen, einem Alkylthborest mit 1 bis 4
Kohlenstoffatomen, einer Hydroxylgruppe, einem Halogenatom, elner Nitro-
oder Trifluormethylgruppe substitulerter Phenylrest oder Sin
heterocyclischer Rest, ausge- wihit aus Thlazolyl, 4,5-Dihydrothiazolyl,
Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl, 30
Benzimidazolyl, Benzothiazolyl oder Benzoxazolyl, eingeschlossen
substitulerte hetrocyclische Rests, In denen die Substituenten aus
Halogenatomen, Alkylresten und Phenylgruppen ausgewahit sind, bt; z Rs
r (CH2)t 35                                                   __
-NH-CH-COR2  oder   -N                  CH-COR2 *~~~~~~~~~~~~~~~~~~~~~ (L)
bedeutet; 



40            m Null odor 1 bt; n Null, I oder 2 bedeutet; p Null oder eine
ganze Zahl von 1 bis 6 darstellt; t 2, 3 oder 4 lst mit der Ma~gabe, daei m
und p beide Null sind, falls Y 45 N 50 COR2 ist, und mit der Ma~gabe, daM m
und p nicht beide Null sind, wenn Y -COR2 ist; RI und R8 unabhingig
voneinander Wasserstoffatome, Niederalkyireste, Halogenatome, substitu- 55
lerts Niederalkyireste, 72 72             slas 11 11~~~~~1 'i 11    EP 0
44523 BI -(CH2),COR9, -(CH2)rcydoalkyl, -(CH2)r(ct-naphthyl),
-(CH2)r(flSnaphthyl), N-N K>~~~~~ (15               ) T-N   20
I I -(CH2-NH2, -(CH2)rSH, -(CHOR-S-niederalky, -(CH2)rOH, 25 -    -(H2 2
N--CI )-  C                  R2 30 -(CH2)r--niederalkyl, -(CE2 )ro-(Cs2z 30
oder ~~~~dor 40 NH -(CH2 vrNH-C NH2 45 bedeuten; R2 und R unabhfingig
voneinander Hydroxylgruppen, Niederalkoxyreste, (Phenyl)niederalkoxyre-
ste, *  50 



-OC       I<)    2, 55       -09Qe, wobel M+ sin salzbIldendes Metallion
bedeutet, I3 111lill1111 l( Hil I II 1DII    EP 0 449 523 B1 0 -0-CH-OC-R 7
5 oder NRR' bedeuten, wobei die Reste R und R' unabhIngig ausgewihit sind
aus Wasserstoffatomen, Al- kylresten und 10 R3 ein Wasserstoffatom oder 15
0 II Rs -C- 20       darstelit; R4 ein Wasserstoffatom, sin Niederalkyirest
mit I bis 4 Kohlenstoffatomen, sin Niederalkoxyrest mit I bls 4
Kohlenstoffatomen, sin Niederalkylthiorest mit I bis 4 Kohlenstoffatomen,
ein Halogenatom, sine Hydroxyigruppe, sine CFTrGruppe, sine Phenylgruppe,
oder -O-CH2 I-) 30      ist; R5 einen Niederalkylrest, 35
- ( 52 ) g    <X_  R4 -(CH2),q(-naphthyl), -(CH-2)<(f-naphthyl),
-(CH)q-cycoalkyl, 40                                    -(CH2 ) --~Iqi S 45
-CH2 )g<3   t -(CE2 1z)q{ 50 CE2               oder -CE2 55
H                              H darstelit; 74    EP 0 449 523 B1 



Re ein Wasserstoffatom, einen Niederalkylrest, einen Cycloalkylrest oder
sine Phenylgruppe be- deutet; R7 ein Wasserstoffatom, einen
Niederalkylrest, einen Niederalkoxyrest oder sine Phenylgruppe darstlit; 5
r sine ganze Zahl von 1 bis 4 ist; und q Null oder sine ganze Zahl von 1
bis 7 ist. 6. Verbindung nach Anspruch 5, in der Y -COR2 bedeutet. 10 7.
Verbindung nach Anspruch 6, In der R3 sin Wasserstoffatom oder 0~~~~~ 15
~~~~~~~~~~~~~H3 C-C- oder  > C ist; und 20             x ;0)
CH3 25                             T                       V -CH- COON,  -_
-COOE, 30                        1 35                 -CE -COON,
- (CE2)2  COOE ,'CH(CH 3)2               -       0 ICOOn E COON,
-CE-COOH  ,               -C - COOR 45 oder 50
N-N N N 55                                        -CE -COOR bedieutet.
ll  lll  l ll  Il    EP 0 449 523 BI 8. Verbindung nach Anspruch 7, in der
x 10                                      -CH - COOH bedeutet; n Null let;
und R3 sin Wasserstoffatom oder 0 (I 



H3 C-C- 20      darstellt. 9.  Verbindung nach Anspruch 8,
N-13,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-tryptophan, IsomerA
oder N-13,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-tryptophan; Isomer
B. 25  10. Verbindung nach Anspruch 7, in der n Null !st; x / CH(CH3)2 30 V
-CH - COOH 35       bedeutet; und R ein Wasserstoffatom oder 0 40
H3 C-C- darstelit. 11. Verbindung nach Anspruch 10,
N-13,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-4eucin, Isomer A 45
oder N-13,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-leucin, Isomer B.
12. Verbindung nach Anspruch 5, in der y 50
N COR2 55 eine Phenylgruppe, ein mit einem Alkylrest mit 1 bis 4
Kohlenstoffatomen, einem Ailkoxyrest mit 1 bls 4 Kohlenstoffatomen, einem
Alkylthiorest mit 1 bis 4 Kohlenstoffatomen, elner Hydroxylgruppe, elnem
Ha- I 1!IIII    1111111811 11!D I    EP 0449623 BI logenatom, einer Nitro-
oder Trifluormethylgruppe substituierter Phenylrest oder ein
heterocyclischer Rest, ausgewAhit aus Thiazolyl, 4,5-Dihydrothiazolyl,
Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl, Benzimidazolyl,
Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte
heterocyclische Reste, in denen die Substituenten aus Halogenatomen,
Alkylresten und Phenylgruppen ausgewahit sind, Ist. 5 13. Verbindung nach
Anspruch 12, in der R3 ein Wasserstoffatom oder Rs-C- 10
II 0 



bedeutet; und x i 15 H N-N  20  ~~~~~~~~Nodier
V~ 25      ist. 14. Verbindung nach Anspruch 13, in der x 30
H N-N ist; n Null bedeutet; und R3 ein Wasserstoffatom oder 45
0 H3 C-C- darstellt. 15. Verbindung nach Anspruch 14,
(S,S)-3,3,3-Trifluor-2-(mercaptomethyl)-N-[2-(1 H-indol-3-yl)-1-(1 H-tbtra-
zol-5-yl)ethyllpropanamid odor
(S,R)-3,3,3-Trifluor-(2-(metcaptomethyl)-N-[2-(1 H-indol-3-yl)-1-(1 H-to-
trazol-5-yl)ethyl]propanamid. 16. Verbindung nach Anspruch 13. in der 55
x 77               Sel  v I  S5 ~ ~~~~~~~~~~~~~~~~~~~~
L    EP 0 449 523 1 H N    N -C 2)2              1 5
11-N bedeutet; n Null ist; und 10             R3 sin Wasserstoffatom oder 0
H3 C-C- 15 darstellt. 17. Verbindung nach Anspruch 6, In der 



20             R3 sin Wasserstoffatom oder 0 If H3 C-C- 25 bedeutet; n Null
let; und x (CH2 )3CH3 3 T 2                             y -C -  COOS ,--
COOH 35 CH (CH3) 40                   v  - CH2    COOHK    -5C-H2    COOH,
45                 SOR                                                    f
OR -OH V                             T                  oder; 50
-CH    coos                    -CH    COOK                -C H-COOH
darstellt. 85   18. Verbindung nach Anspruch 7, in der R3 sin
Wasserstoffatom bedeutet; n sins ist; und x 78 C   L   M S     EP 0 449 523
B1 CH (CH3)2 -CH --  COOE 5 darstellt. 19. Verbindung nach Anspruch 12, In
der R3 ein Wasserstoffatom oder 10 0 'I H3 C-C- 



15       bedeutet; n Null ist; und x 20                     -(ca2
-on   -(CH  2 N 20~~~~~~~~~~  CH(CH3)2 H 2s         _o OH
~       ~      ~~~~~~~~~~~~~T NN <)O.                   oder -            -
N -N 30 darstelit. 20. Verbindung nach Anspruch 5, in der R3 sin
Wasserstoffatom oder 35 0 40bedeutet; n Null let; und x -CE- c -N(IL  COOH
0 50 darstelit. 21. Arzneimittel, gesignet zur Senkung des Blutdrucks
und/oder zur Erzeugung von Diurese undloder Natriurese und ebenso zur
Behandlung von kongestivem  Herzversagen, Nierenversagen odor
hepatitischerZirrhose, umfassend einen pharmazeutisch vertriglichen TrAger
und eine wirksame Menge einer Endopeptidaseinhibierenden Verbindung der
Formel 79 * C   L   M   S *    EP 0 449 523 B1 CF3 (CH2l In R3-S-CH2
-CH-C-NH-X 0 in der X, n und R3 wie in Anspruch I definiert sind. 10  22.
Verfahren zur Herstellung von Verbindungen der Formel CF3 (CH2)n 0 



R3-S-CH2-CH-C-NH-X , M fS umfassend das Koppein elner aktivierten Form der
Carbonsaure CF3 20                                                C1 (CH2 )
n R3-S-CH2i-CH-COOH 25 an eine Zwischenstufe der Formel H2N-X oder deren
Hydrochloridsalz, in der X 30 _IRi~                            Ri 0 -CH)
m-(CH2)p-Y  oder   -CH-C-Z 36 bedeutet; Y -COR2, 40 COR2 45 Phenyl, ein mit
elnem Alkylrest mit 1 bis 4 Kohlenstoffatomen, einem Alkoxyrest mit 1 bis 4
Kohlenstoff- atomen, einem Alkylthiorest mit I bis 4 Kohlenstoffatomen,
elner Hydroxylgruppe, einem Halogenatom, elner Nitro- oder
Trifluormethyigruppe substituierter Phenylrest odor ein heterocyclischer
Rest, ausge- 50       wAhit aus Thiazol'yl, 4,5-Dihydrothiazolyl, Pyridyl,
Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl, Benzimidazolyl,
Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte
heterocyclische Rests, In denen die Substituenten aus Halogenatomen,
Aikyiresten und Phenyigruppen ausgewdhit sind, ist; z 55 I 1|11111 11|11
-ll Hil II............. _._l    EP 0 449 523 B1 Rs               (CH2 )t
-NH-CH-COR2, -N           -     CH-COR2; (L) 5 10                        0)
-N - CE-COR2 *                -         (L) 



20                                CaR2 () ORoder                      -N 2L
C-COR 2 25 darstailt; m Null odor 1 ist; n Null, I oder 2 bedeutet; >.1*
p Null odor eine ganze Zahl von I bis 6 darstellt; 30             t 2, 3
oder 4 ist; mit der Mallgabe, daB m und p beide Null sind, wenn Y N 35
0 COR2 40       ist, und mit der MaSgabe, dalS m und p nicht beide Null
sind, wenn Y -COR2 !st; RI und R8 unabhingig voneinander Wasserstoffatome,
Niederalkylreste, Halogenatome, substitu- lerte Niederalkylreste, -(CE2 50
-(CH2)eCOR, -(CH2)-cycloalkyl, -(CH2)r-(a-naphthyl), -(CH2)r(f3-naphthyl),
N-N 55  - { CB2 )             . OH  ,  - ( C32i OR
N-N 81 ~      ~~ ~~~  L   H|1|  S1|1ll11||1I~    EP 0 449 523 BI ({CH2) ,
10         -() CE2                                                     - ,H
H                        H2  15 -(CH2),NH2, (CH2),rSH, (CH2)rS-niederalkyl,
-(CH2)rOH, -(CH2)O-niederalkyI, 25 _(CE2C   r0(C)
CH 30 H~~H 16       -(CH2rNH, wobei  rH M+ ei Hsalbild nedesrealklo ist,
)OH 35 -(CH2)-O-(CH-OCR so                            R6~~~~~~~~~~R sind; 



R2 und bedunabhengig voResnander Ruydroxy'gruppen, Niederalkoxyreste,
(Phenyl)niederalkoxyre- ste, 40 -((9%)2' 45       -09MD, wobl M+ ein
salzbildendces Metallion ;st, -8-CH-OC-R7 odor NRR' bedleuten, wobei die
Reste R und RI unabhbingig ausgewihit sind aus Wasserstoffatomen, Al-
kyiresten und 55 82    EP 0 44 523 B1 R3 ein Wasserstoffatom oder 0 5
Rs-C- oder 9C 2 darsteilt; R4 sin Wasserstoffatom, sin Niederalkylrest mit
I bis 4 Kohlenstoffatomen, ein Niederalkoxyrest 1o       mit I bis 4
Kohlenstoffatomen, eln Niederalkylthiorest mit I bis 4 Kohlenstoffatomen,
esn Halogenatom, eine Hydroxylgruppe, eins CF3-Gruppe, sine Phenylgruppe,
15                             ~~~~~~~-CH2--) 15 oder 20
-- 32E 20~~~~~~~~~~~~ fat; R6 einen Niederalkyirest, 25 -(CH2          R4
30 -(CH2),r(ax-naphthyl), -(CH2),r(fl-naphthyl), -(CH2),-cydoalkyl, -(CI2
)   35                                                     S (CH~~ -(CH2
)gXqCS                           q  40 -(CH2 )           N       oder
-(CH2)         g3 45                                   



darstelit; Re ein WasserstoFfatom, einen Niederalkylrest, einen
Cycloalkylrest oder sine Phenyigruppe be- 50       deutet; R7 sin
Wasserstoffatom, sin Niederalkyirest, sin Niederalkoxyrest oder sins
Phenylgruppe ist; r sine ganze Zahl von I bis 4 bedeutet, und q Null oder
sine ganze Zahl von 1 bis 7 darstellt. 55 23. Verfahren nach Anspruch 22
zur Herstellung von Verbindungen der Forrnel 1 X1083#1X .._    EP 0 449 523
51 CF3 0 HS-CH 2-CH-C-NH-X 5 umfassend das Verknupfen eines Saurechlorids
der Fomnel 0          CF3   0 H3 C-C-S-CH2-CH-C-Cl zu elner
Aminozwlschenstufe der Formel H2N-X 15       oder deren Hydrochloridsalz,
wobei sine Verbindung der Formel 0          CF3   0 II          I     II 20
Hz C-C-S-CH2-CH- -C-NH-X erhalten wird, und anschlielendes Behandeln mit
elner Base, wobei die gewunschten Mercaptanprodukte 25       erhalten
werden, in denen x - 30                              / tCH3 CE3 -CEE- COOK,
-COCOH, 35 f    40 -CE    COOH                 ( H2 ) 2         COOH, 45
CH(CH3) 2COO (                     1'3  50                          -CB-
COOH,    -CH -COOS, 655 fil II, 1 II  



EP 0 449 523 B1 H 5
~~~~~~~~~~~~~~~~~N-N -CH   COOH                 _CE -  COOH, 10
H H                                   H 15                               N
N                        V  ,N-N ( CH2 ) 2<          1I       oder    -CI N
N                                N-N 20       bedeutet. 24. Verbindung nach
einem der Anspruche 1-20 zur Anwendung in elnem Verfahren zur Senkung des
Blut- drucks und/oder zur Ausl6sung der Diurese und/oder der Natriurese und
ebenso In elnem Verfahren zur Behandlung von kongestivem Herzversagen,
Nierenversagen oder hepatitischer Zirrhose. 25 25. Verwendung einer
Verbindung nach elnem der AnsprOche 1-20 zur Herstellung sines Medikaments
zur Senkung des Blutdrucks undloder zur Auslosung von Diurese undloder
Natriurese und ebenso zur Be- handlung von kongestivem Herzversagen,
Nierenversagen oder hepatitischer Zirrhose. 30   PatentansprOche fOr
folgonde Vartragsstaaten: ES, GR 1. Verfahren zur Herstellung von
Verbindungen der Formel CF3 35
I (CH2 )n  0 I       II R3-S-CH2-CH-C-NH-X 40 umfassend das Koppeln einer
aktivierten Form der Carbonsaure CF3 tCltZ )n 45 R3 -S-CH2 -CH-COOH A 50
an sine Zwischenstufe der Formel H2N-X oder deren Hydrochloridsalz, In der
X 55                            RRi                              R IO
-CH/m-(CFI2 ) p-Y  oder   -CH-C-Z 85                        111 Mf   11111
II 



* C   L   M   S *    bedleutet;
*       L Y -COR2, 5                                 COR2 10      Phenyl,
ein mit sinem Alkylrest mit I bis 4 Kohlenstoffatomen, elnem Alkoxyrest mit
I bhs 4 Kohlenstoff- stomen, einem Alkylthiorest mit I bls 4
Kohlenstoffatomen, elner Hydroxylgruppe, inenm Halogenatom, elner Nitro-
oder Trifluormethylgruppe substitulerter Phenylrest oder eln
heterocyclischer Rest, ausge- wihit aus Thiazolyl, 4,5-Dihydrothiazolyl,
Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl, Benzimidazolyl,
Benzothlazolyl oder Benzoxazolyl, eingeschlossen substituierte
heterocycllsche Reste, 15      in denen die Substituenten aus
Halogenatomen, Alkylresten und Phenylgruppen ausgewghIt sind, Ist; z Re
(CHz)t 20                          -NH-CH-COR2, -N          -CH-CORz  ; 25
-  CH-COR2 ,    -N    CH-COR (L)                          (LI 30 'C -COR2
oder    -N (CL )                             CH -COR2 40
~~~~~~~~~~~~~(LI 40 darstellt; m Null oder 1 ist; n Null, I oder 2
bedeutet; 45            p Null odor esne ganze Zahl von 1 bis 6 darstellt;
t 2, 3 oder 4 ist; mit der MaBgabe, daft m und p beide Null sind, wenn Y 50
COR2 ist, und mit der Mafgabe, daft m und p nicht beide Null sind, wenn Y
-COR2 Ist; RI und R8 unabhingig voneinander Wasserstoffatome,
Niederalkylreste, Halogenatome, substitu- 86    EP 0 449 523 BI 



ierte Niederalkylreste, - (CH2)                 R  R4 -(CH2)rCOR,
-(CH2)-cydoalkyl, -(CH2)r(a-naphthyl), -(CH2)r(p-naphthyl), 10 N-N 20
~         ~          t~a2)Hr  r 'N-~ OH            N-N OH 20
(H2r                C) N H 25 30  UNSi , -ACH 30
H~H  *  s                     ~~~~H -(CH2)rNH2, -(CH2)f SH, -(CH2)f
S-niederalkyl, -(CHA)<OH, 35 40 -(CH2),O-niederalkyl, 45 -(CH2    -(C~H2)r-
ode2' NH - (C2  r-NHC 41eoder                  C -(CH2 )rN      ,--
2  r NHz2 55 sind; R2 und R9 unabhlngig voneinander Hydroxylgruppen,
Niederalkoxyreste, (Phenyl)niederalkoxyre- ste, 87~ ~    ~I1111111  li
11111    EP 0449523 Bi 0aCR               21 5 -OM9, wobel M ein
salzbildendes Metallion bedeutet, 0 -O-CH-OC-R7 



R& oder-NRR' bedeuten, wobei die Reste R und R' unabhangig ausgewAhit sind
aus Wasserstoffatomen, Al- 15       kylresten und -(CH2)r  20 R3 ein
Wasserstoffatom oder 0 25                                Rs-C- oder
darstellt; R4 ein Wasserstoffatom, ein Niederalkylrest mit I bis 4
Kohlenstoffatomen, ein Niederalkoxyrest 30       mit 1 bis 4
Kohlenstoffatomen, ein Niederalkylthlorest mit 1 bis 4 Kohlenstoffatomen,
eln Halogenatom, eine Hydroxylgruppe, eine CF3-Gruppe, eine Phenylgruppe,
35                                        -CH oder -0-CH2g 45       ist; R6
einen Niederalkylrest, 50                         ~~~~~-( CH2 ) R4
-(CH2),-(c-naphthy), -(CH2)q-(,lnaphthyQ), -(CH2)q-cycloalkyl, 55 *-(CH2
)qt77               88                    I 1111111    11111 1111 11111   1
EP 0 449 523 Bi -(CHZ )g---            , J (CH2)q4f6              # 5 - (
CHZ )       EN         oder 10 H                                       H
darstellt; Re sin Wasserstoffatom, einen Niederalkylrest, einen
Cycloalkylrest oder sine Phenylgruppe be- 15       deutet; R7 sin
Wasserstoffatom, ein Niederalkylrest, sin Niederalkoxyrest oder eine
Phenylgruppe ist; r eine ganze Zahl von I bis 4 bedeutet, und q Null odor
sine ganze Zahl von I bis 7 darstellt. 20   2.  Verfahren nach Anspruch I
zur Herstellung von Verbindungen der Formel CF3 0 



HS-ClH-CH-C-NH-X 25                                            * umfassend
das Koppein eines Siurechlorids der Formel 30 0          CF3   0 11
I      II H2 C-C-S-C 2-CH   C-C1 35 an sine Aminozwlschenstufe der Formel
H2N-X oder deren Hydrochloridsalz, wobei sine Verbindung der Formel 40 0
CF3   0 '11      :.1  H3 C-C-S-C2 1CH-  -NH-X 45 orhalten wird und
anschliel~endes Behandeln mit einer Base, wobei die gewunschten
Mercaptanprodukte erhalten werden, in denen x 50 CH 3 55
V  -CH- COOH,   -C -  COOH, 89                      I 1111111 11111 111)
111 1I11    EP 0449523 BI H 5                     E -C  -COOH,
((C2)2         COOH, 10 CH (CH32               COOH 15
V 5-C -  COOH,         -C  -COOs, 20 N-N 25
5 -CE    -coo,           -C -  COOC     , 30
H 



35                        N    N             oder                     N
-(CH2) K\I                               -C             I 40     bedeutet.
Revendications 45  Revendlcatlons pour les Etats contractants sulvants AT,
BE, CH, DE, DK, FR, GB, IT, Li, LU, NL, SE 1. Compo* de formule 50
CF3 *I0 (Cs2 n Ra - S-CH2* -aCNX- 55  dans laquelle X est 90~ ~~~11111111Hl
11 111    EP 0 449 523 Bi dD ~~R101 * m-(CH2)p-Y   ou  -CH-C-Z; 5 Y est
-COR2, 10 COR2 15       un groups ph6nyle, ph6nyle substituO par un groups
alkyle de I A 4 atomee de carbons, alcoxy de I A 4 atomes de carbons,
alkylthlo de I A 4 atomes de carbons, hydroxy, halo, nitro ou
trifluoromethyle, ou bien un group. h6terocycllque choisi entre les groupes
thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxazo- lyle, isoxazolyle,
imidazolyle, tetrazolyle, benzimidazolyle, benzothlazolyle et
benzoxazolyle, y compris les groupes het~rocycllques substitufs dont lea
substituants sont choisis entre halo, alkyle et phenyle; 20            Z
est R8            t~~~~~(C32 "'I -Nm-CH-COR2,  -N
CH-COR2, 25                        *                                 (L) 30
0 _ HXoR2  ,                              2 35
CLt 40cL t   , ou   t-COR2 CH-COR2                        2L) 



CL) 45 m est egal A zero ou 1; n est egal A zero, 1 ou 2; p est egal A zero
ou est un nombre de I A 6; 50             t est 6gal A 2, 3 ou 4; A cette
condition quo m et p solent tous deux egaux A z~ro quand Y est 55  COR2
91~~~~~~~                    EP0441523B1 et a cette condition que m et p ne
solent pas tous deux egaux a zbro quand Y est -COR2; RI et R8 sont,
independamment, I'hydrogbne, un group. alkyle inferieur, alkyle Infrieur
halo- substitu6, 5 -(CH2)          R 4  R4 10 -(CH2)rCORN,
-(CH2)fycyoalkyle, -(CH2)r-(a-naphtyle), -(CH2)r(P-naphtyle), N-N 15
-(CH2                       OH-a  0 w  (CH2)id lI OR
N- 20 -(CH2) r 25                                     2 H -(CE2,
(CH -(CH2 ) S   -(CH2) rg J 2 H 35 -(CH2)rNH2, -(CH2)rSI, -(CH2)-S-alkyle
inferleur, -(CH2)rOH, - (CH2)rS-(CH2)R4 -(CHf-O-alkyle Infbrieur, 45 R4 50
(CH2) r-NHC 



55\N2 R2 et R9 sont, Indbpendamment, un group. hydroxy, alcoxy inferieur,
(phbnyl) alcoxy inferieur, 92 11111111 111111 111111111111111 *   C   L   M
S   *    EP 0 449523 Bi -OCH -         ) 2 5 -OeM* ob MW est un ion
metallique formateur de sel, 0 10
11 -0-CH-OC-R7 R6 18      ou -NRR' ob R et R' sont cholsis ind6pendamment
entre I'hydrogene et les groupes alkyle et -(CH3)4 20 R3 est l'hydrogbne, 0
25                               RU R4 est I'hydrogene ou un groupe alkyle
inferieur de 1 A 4 atomes de carbone, alcoxy inferleur de I 30       a 4
atomes de carbone, alkylthio inferieur de I A 4 atomes de carbone, halo,
hydroxy, CF3, phenyle, -CBS2        'j                ou  I-CB27 R5 est un
groupe alkyle inferleur, 40                                 - (CE2   )
-(CH2)(-(a-naphtyle), -CH2)q-(P-naphtyl9), -(CH2)q-cycloalkyle, 45 50 55
0     ,    EP 0 449523 B1 -(CH2 ) g                 ou         m(c32)qf
tot R est l'hydrogene ou un groupe alkyle inferieur, cycloalkyle ou
ph6nyle; 10            R7 eat I'hydrogbne ou un groupe alkyle inferieur,
alcoxy inferieur ou ph6nyle; r est un nombre entier de 1 a 4; et q est egal
A zero ou est un nombre entier de I b 7. 



2.  Compose selon la revendication 1, dans lequel 15             R3 eat
I'hydrogbne ou R5-C-; II 20
et X est 25 N 30V
r -CH-COR            -CEI-COR               -CH-COR2. 2                  2
2* 35 3. Compose selon la revendication 2, dans lequel R3 est l'hydrogbne;
n est egal A zero; et X est i    40 45 -CH - COO. 4.  Compose selon la
revendication 2, dans lequel 50             R3 est I'hydrogene; n eat 6gal
A zero; et X set 55 94                 1 lIII IIII HiI 111111 1111    EP 0
449523 B1 5  10                                     CH-COO' 5.  Compose de
formule CF3 (CEz2)n    R3-S -CN2 -CH-C-lN-X * 20 dans laquelle X est 



25 (*) m-(C 2 ) Y ou  -CN  C-Z; 30 Y est -COR2, 35 COR2 40      ou un
group. phenyle, phenyle substitu6 par un groups alkyle de I a 4 atomes de
carbons, alcoxy de I A 4 atomes de carbone, alkylthio de 1 A 4 atomes de
carbons, hydroxy, halo, nitro ou trifluoromethyle, ou bien un groups
hAterocyclique choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle,
pyridyle, oxa- zolyle, isoxazolyle, Imidazolyle, tetrazolyle,
berzimIdazolyle, benzothiazolyle et benzoxazolyle, y compris lee groupes
heterocycliques substitues dont let substituants sont choisli entre halo,
alkyle et phenyle; 45            Z est R 8              tC32  t 50
-NH-CH-COR2 ou  -N                   CH-COR2; m eet egal a zero ou 1; n est
egal A zero, 1 ou 2; 55             p est egal A z~ro ou est un nombre de I
A 6; t eet egal A 2, 3 ou 4; A cette condition que m et p soient tous deux
egaux A zero quand Y est 95
I * C   L   M S *    EP 0 449 523 BI 5 COR2 et A cette condition que m et p
ne soient pas tous deux bgaux A z6ro quand Y est COR2; R. et R8 sont,
independamment, I'hydrogbne ou un groups alkyle inferieur, alkyle Infbrieur
halo- 10       substitub, 15                                     C
-(CH2)rCOR9, -(CH2)rcycloalkyle, -(CH2)r(a-naphtyie), -(CH2)r(13-naphtyle),
20                                                                  N-N
(CH2)r                  0g         , (C32)r\ 25 !     30              -
2)r           I N,    (Sr -(CH2)-NH2, -(CH2)r-SH, -(CH2),-S-alkyle
infrileur, -(CH2)rOH, 35 -(CH2) r-S- (CH2)        4       R  Z*   40 



-(CH2)r0-alkyie hnferieur, - (CH2) r-0 (CH2 -g4   R4 ou 50 NH NH2 55 R2 et
R9 sont independamment un groups hydroxy, alcoxy Inferieur, (phbnyl) alcoxy
Infbrieur, 9j I!1lI 11111 11111! till  0 11111!    EP 0 449 523 BI -OC13
2 -09M* ob) M+ est un ion metallique formateur de sel, 0 10
11 -0-CH-OC-R7 R6 15      OU -NRR' obi R et R' sont choisis independamment
entre l'hydrogbne et les groupes alkyle at 20 R3 esat l'hydrogbne ou 0 25
R5 -C-; R4 esat l'hydrogene ou un groupe alkyle infKrleur de I A 4 atomes
de carbone, alcoxy inferieur de 1 30       a 4 atomes de carbone, alkylthio
inferieur de 1 A 4 atomes de carbone, halo, hydroxy, CF3, phenyle, 95
-oz2-&C                  OU    -o-C3      i-3   RG eat un groupe alkyle
inferieur, f:   40 R4 45 -(CH2)q-(u-naphtyle), -(CH2)q-(P-naphtyle),
-(CH2)1-cycloalkyle, -(CEl2      - j  50
q 55                 -(CB2 )g-3   , vF(C2 )q    EP 0 449 523 BI 



ou 5                                   I R est I'hydrogene ou un groups
alkyle inferieur, cycloalkyle ou phbnyle; R7 est I'hydrogene ou un groupe
alkyle infkrieur, alcoxy inf6rieur ou ph6nyle; 10             r est un
nombre entier de 1 A 4; et q est egal A z6ro ou est un nombre entier de I a
7. 6.  Compose selon la revendication 5, dans lequel Y est -COR2. 7.
Compos6 selon Ia revendlcation 6, dans lequel R3 est I'hydrogene ou H3C-C-,
20                                                  1l ou 25
C et 30 X est ZO)                   CH 3 35                             y
T -CS  ' COOs,   -__   COOE 40 45  -CH  -COOR,
-(cH2z-COON 50  ,~~CE(CN3)2                     COON       '   OO '.0Cl (CH
3 )2                       COON.!                )[ 55  C-C-    N
-CH-COOK                  - --  COON  au 98         I lIIIIJ 11111! LIII
11111 II S II    EP 0 449 523 B1 5
II T N-N -CEm     COON 10 8.  Compose salon la revendlcation 7, dans lequel
X est 15 20                                      -CH-COOH; n eat egal a
z6ro; et 



Rs eat I'hydrogene ou 25 0 H3C-C-. 30 9.  Composeselon la revendlcation 8,
qui estl 'isomereAdu N-[3,3,3-tdifluoro-2-(mercaptom6thyl)-1-oxopro-
pyl]-L-tryptophmne ou lIIsombre B du
N-[3,3,3-trifluoro-2-(mercaptom6thyl)-1-oxopropyl]-L-tryptophane. 10.
Compos6 selon la revendication 7, dans lequel 35            n est 6gal A
z6ro; X eat CE(CH3)2 40  -C  --COON  et R3 eat l'hydrogene ou 0 H3-C-. 11.
Composb selon la revendication 10, qul est l'isomero Adelia
N-[3,3,3-trifluoro-2-(mercaptom6thyl)-1-oxo- propyl]-L-leucine ou l'isomere
B de la N-[3,3,3-trifluoro-2-(mercaptom6thyl)-1-oxopropyll-L-leucine. 55
12. Compos6 solon la revendlcation 5, dans lequel Y eat I I!9li 1  111111
S11 111    EP 0 449 523 E1 5
COR2 ou un groups ph6nyle, phenyle substitu6 par un groups alkyle de I a 4
atomes de carbons, alcoxy de I A 4 atomes de carbons, alkylthio de I A 4
atomes de carbons, hydroxy, halo, nitro ou trifluorom~thyle, 10      ou
bien un groups h6t6rocycllque choisi entre les groupes thlazolyle,
4,5-dihydrothiazolyle, pyridyle, oxa- zolyle, isoxazolyle, imidazolyle,
t6trazolyle, benzimidazolyle, benzothiazolyle et benzoxazolyle, y comprIls
lee groupes h~terocyclques substitues dont les substituants sont cholsis
entre halo, alkyle et phbnyle. 13. Compose salon la revendlcation 12, dans
lequel 15            R3 est l'hydrogbne ou R5- C -; 0 20 et X est 25
H 



H~~~O   C _(C3   ) 2 4        lo           -N 35  14. Compos6 selon la
revendication 13, dans lequel X est 40 N n est egal A zero; et R3 est
l'hydrogbne ou 50 0 H3C-C-. 55 15. Compose selon la reveidication 14, qui
est le (S,S)-3,3,3-trifluoro-2-(morcaptom6thyl)-N-[2-(1 H-indol-3- yl)-1
-(1 H-tetrazol-5-yl)Athyljpropanamide ou Is
(S,R)-3,3,3-trifluoro-2-(mercaptomethyl)-N-[2-(1H-indol- 3-yl)-1-(I
H-t6trazol-5-yl)Athyljpropanamide. 100    EP 0 449 523 B1 16. Compos6 selon
la revendication 13, dans lequel X est 5
^-N -C 2 )2              1      ; 10 n est 6gal A zero; et R3 est
I'hydrogene ou 0 <,   5
11 H3C-C-. 17. Compose selon la revendication 6, dans lequel 20
R3 est I'hydrogene ou 0 25
H3C-C-; n est 6gal A zero; et X eat i  30                       (CB) C3
/2N5 V 2 3  3                         y -CH -  COON ,.
-C    . COO  , 



35 ;.-'  40                    CH(CH3)2 -C-  CE-CE- CE2  COOH, 45 OH
OH -C5          COOQ                                   * -CH    COONH 55
18. Compose selon la revendication 7, dans lequel R3 est I'hydrogbne; n est
egal A un; et X est*
iiiii   ! eat                   ~~~~~~101           11111111111"'-II *
EL K11 IIS   ~1    EP 0 449 523 B1 cif(CH3) E  C3 )2 5
-CE - COOH. 19. Compos6 selon la revendlication 12, dans lequel R3 est
I'hydrogene ou 10 0 11 H3C-C-; 15             n est 6gal A zero; et X est
20                    -  a     4           Z            C2 ) 2-4N 20~~~~~
CH(1C3)2 H 25                      5OH               ouN I         -~CH- {
30   20. Compos6 selon la revendication 5, dans loquel R3 est I'hydrogene
ou 0 H3C-C-; n est egal A zero; et X est 40 3H3 



-CH-C    NII                COOH       , 45
11. 0 21. Composition pharmaceutique utilisable pour r6duire la pressbon
sanguine etlou produire une diurese 50       et/ou une natriurie ainsi que
pour traiter une insufflsance cardlaque, une Insuffisance renale ou une
cirrhose h6patique, comprenant un porteur pharmaceutiquement acceptable et
une quantit6 efficace d'un compose inhibiteur de I'endopeptidase, de
formule 55 102 1 1111111 111111 1111111111111111 *   C   L   N   S   *
EP 0 449 523 B1 CF3 (IM (CH2)n 5
1 Ry S-                  C s.-- C   NE-X 0 10       dans laquelle X, n et
R3 sont tels que dhfinis dans la revendication 1. 22. Proc6de de
preparation de composbs de formule 15
CF3 3 ic2)       11 20                        R 3- S-C   C3   C- 'NE -X qui
consiste A combiner une forme activee de l acide carboxylique de formule 25
CF3 * CE2)1 30                                                  1 R - SC
C   COON 35 avec I'intermbdiaire de formule H2N-X ou avec son chlorhydrate,
ob) X est 40 R1 0 



m  -(CH2)p-Y  ou  -CH-C-Z; 45 Y est -COR2, 50 65       Ou un groupe
ph6nyle, phenyle substitue par un groupe alkyle de I A 4 atomes de carbone,
alooxy de 1 a 4 atomes de carbone, alkylthio de 1 A 4 atomes de carbone,
hydroxy, halo, nitro ou trifluorom6thyle, ou bien un groupe h6terocyclique
choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxa-
zolyle, isoxazolyle, imidazolyle, t6trazolyle, benzimidazolyle,
benzothiazolyle et benzoxazolyle, y compris 103 *  I 111111L 111111
1111111111111    EP 0449523 B1 les groupes heterocycliques substitues dont
les substituants sont choisis entre halo, alkyle et phbnyle; Z est S~~~~~
-NH-CH-COR2,  -N                         CH-COR2o *
(L) 10 v 15                   y  n -N    CH-COR2                 -
OR2 (L)                          (L 20 25
-    u    -N 2SC  -CDR2                          ' OU   sCE-COR2 m est egal
A zero ou 1; 30             n est egal A zero, I ou 2; p est bgal A zero ou
est un nombre de I a 6; t est egal a 2, 3 ou 4; a cette condition quo m et
p soient tous deux egaux a zero quand Y est 35 40
COR2 et A cettb condition quo m et p ne soient pas tous deux egaux a zero
quand Y est -COR2; R1 et Re sont, Independamment, I'hydrog~ne, un groupe
alkyle inferleur, alkyle inferleur halo- substitue, 45 -(CE2)        K Rij
50 



-(CH2)rCOR9, -(CH2)rcycoalkyle, -(CH2)r-(-naphtyle), -(CH2)r(P-naphtyle),
1N- 66             ~-(CE2 )r                   O21 -(CS2 )E<   II OH
N-N 104                            _____II1    EP 0 449 523 B1 -(CH1)S  5
10  10~~~~~~~~~~(a N
(CH2}<1 .1
H~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15 -(CH2)-NH2
-(CHI-2)SH, -(CH2)rS-alkyle inferieur, -(CH2)rOH, 20
_             4 - C2) r^S   (H2)g- 25       -(CH2)r-O-alkyle inf6rieur, 30
C2 )r--(C2)                   -      R    . 36            - (CH I  NH C\
OU ~(CR2                )r NH2 R2 et R% sont, ind6pendamment, un groupe
hydroxy, alcoxy inf6rieur, (ph6nyl) alcoxy inferieur, 40 _o= <)   2 45 -OM.
ob MW est un ion metallique formateur de sel, 0 50
I -0- CH-OC-R7 I R6 55        ou -NRR' ob R at R' sont choisis
Independamment entre l'hydrogene et ies groupes alkyle et 105    EP 0 449
523 BI (CS2)r 5             R3 est I'hydrogene, 



0 10                               R5-C- ou R4 est l'hydrogene ou un groups
alkyle inf6rieur de 1 A 4 atomes de carbone, alcoxy inferieur de I a 4
atomes de carbone, alkylthio inferieur de I a 4 atomes de carbone, halo,
hydroxy, CF3, phenyle, 15 CU -Q-C32---/'~ 20 R6 est un groups alkyle
inferieur, 25                                 -(cH2)I;K                 a
R4 30      -(CH2)(r(a-naphtyle), -CH2)q-(13-naphtyle), -(CH2),rcycloalkyle,
-(CH2 )g% -,1 35                                                  S 40
4c52 q                       ou -(C3        q        J ; 50            R6
est l'hydrogene ou un groupe alkyle inferieur, cycloalkyle ou phenyle; R7
est I'hydrogene ou un groupe alkyle inferieur, alcoxy inf6rieur ou phenyle;
r est un nombre entier de I A 4; et q est 6gal a zero ou est un nombre
antler de I A 7. 55 23. Proced6 selon la revendication 22, de preparation
de composes de formula 106                I 11111! l111111 III111111    EP
0 449 523 B1 CF3   0 5s-CE2-CH- C- m - X 2 qui consists A combiner un
chlorure d'acide de formule 10 0                   CF3  0 15
H3C CinS CH.2.-CI- C-C avec un interm6dialre amin6 de formule 20
H2N-X ou avec son chlorhydrato, pour obtenir 0                 CF3   0 25
II               '-I        Ii H3C-C-s                  CH-2C-NE -XI 30
pUiS A traitor par une base pour obtenir comme produits les mercaptans
voulus dans lesquels X est 



35                                )CHI c3 -CH- COOR #               C
COO, 40 45 -CE -COON,    'CE2)--   COOH, 50 oCH(CH3)2                  COOH
-CE -  COO,   -CEI- COON, 107~~~~~ |1| 111 |1 11 1    EP 0 449 523 B1 s
T   -~~~N -C  -COO,,                --   COOE 10 H (N-N
,N N N   --N    ~N -.-.N 20 24. Compose selon l'une quelconque des
revendications 1 a 20, destin6 a Mtro utilis6 dans une m6thode de r~duction
de la presslon sanguine et/ou de production d'une diurese et/ou d'une
natriurle ainsi quo dens une methode de traltement d'une insuff isance
cardlaque, d'une insuffisance r6nale ou d'une drrhose hM- patique. 25 25.
Utilisation d'un compose selon l'une quelconque des revendications I A 20
pour la fabrication d'un me- dicament permettant de reduire la pression
sanguine et/ou de produire une diurese et/ou une natriurle, ainsi que de
traibtr une insuffisance cardiaque, une insuffIsance renale ou une cirrhose
hepatique. 30   Revendications pour les Etats contractants suivants  ES, GR
1.  Procedb de preparation de composes de formule CF3 35
1 (CM2)       0 K-R3S-CH-CH   C-NH-X 40
2 qui consiste A combiner une forme activee de l'acide carboxylique de
formule 45 CFT 3 



(CN2)n 50                                                  I R3- S -
CH -COOR 55 avec l'intbrmediaire de formule H2N-X ou avec son chlorhydrate
100  1!111j  11111! Dl l 1111 Dl11    EP 0 449 523 B1 oAi X oat 5
(HI  iI* ~(gm~   t-Y  ou  -CH-C-Z; Y est-COR2, 10 -' 15
COR2 un groups ph6nyle, phenyle substltub par un groups alkyle de I A 4
atomes de carbons, alcoxy de I A 4 atomes de carbone, alkylthio de I A 4
atomes de carbons, hydroxy, halo, nitro ou trifluorom6thyle, ou bien un
groupe h6terocyclique choisi entre les groupes thiazolyle,
4,5-dihydrothiazolyle, pyridyle, oxazo- 20      lyle, isoxazolyle,
imidazolyle, t6trazolyle, benzimidazolyle, benzothiazolyle et
benzoxazolyle, y comprls les groupes heterocycliques substitu6s dont les
substituants sont cholsis entre halo, alkyle et phbnyle; 25
P                 /: ( CH )2t -NH-CH-COR2,  -N'
C-COR2. '*                                (L) 30 35                     -N
CH-COR2,    -N -C-COR2 (L)                          (L) 400 45
%C   COR2                       CH-COR2         ; .(L)
(L) m est 6gal A zero ou 1; 50             n est 6gal zero, I ou 2; p est
bgal A zero ou est un nombre de I a 6; t est egal a 2, 3 ou 4; A cettb
condition quo m et p solent tous deux egaux A zero quand Y est 55
~~~~~~~~~~~~~~~~10  1|| X  II 11 III      .... .......    



EP 0 449 523 B1 5 CORg et A cette condition que m et p ne soient pas tous
deux egaux A z6ro quand Y est -COR2; 10             RI et R sont
Ind6pendamment l'hydrogbne ou un groupe alkyle inffrieur, alkyle inf6rieur
halo- substitue, t5 -(CX2 )g~~~( R 15
qR -CH2)rCOR9, -(CH2)cycloalkyle, -(CH2)r(a-naphtyle),
-(CH2)r(f3-naphtyie), 20 -(CHE26                   OH   . (CHZ)E.   Ii OH
N-N 25 -(CH 2)ij--r            1 H 35 40                           N  'f
H    -(CH2)r-NH2, -(CH2)rSH, -(CI12)rS-alkyle inferieur, -(CH2)-OH,
-(CH2)rN   S (C2)? - g   R4   ( 50       -(CH 2-O-alkyle infereur, 55
-   i2)--C 2              g  R4 110                    IIIIj111 lJ  11 III
EP 0 449 523 B1 (CH2) r-NH-CN                         ou    (CH! 6
~~~~~NH2 52 R2 et Rg sont ind6pendamment un groupe hydroxy, alcoxy
inferieur, (phhnyl) alcoxy inf6rieur, 10
-c                          ~~~~~~~~~~-OCR <  2r 15       -9Me obi M* est
un Ion metallique formateur de sel, 0 'I -0-CH-OC-R7 



20                                            I R6 ou -NRR' ob R et RI sont
choisis independamment entre I'hydrogene et les groupes alkyle et 25
- ( CH 2 )<> 30             R3 eat I'hydrogene, 0 3s
R5 - C- ou       - _CH 2; R4 est I'hydrogbne ou un groupe alkyle Inferieur
de 1 a 4 atomes de carbone, alcoxy inferieur de 1 A 4 atomes de carbone,
alkylthbo Inffrieur de 1 A 4 atomes de carbone, halo, hydroxy, CF3,
phenyle, ou 45 Rr est un groupe alkyle inferieur, 50
-((s2 R4 -(CH2)q-(a-naphtyle), -CH2)q-(P-naphtyle), -(CH2)q-cycloalkyle, 55
C   L           S    EP0449523B1 -(CH2       g  5 -(CH2 )      G
-(CH2 )      g  0'                       N 10 (CN >
- ( CH2   g; 15 Rs eat l'hydrogene ou un groupe alkyle inferieur,
cycloalkyle ou phenyle; 20             R7 eat l'hydrogene ou un groupe
alkyle inf6rteur, alcoxy inferieur ou phenyle; r eat un nombre entier de I
A 4; et q eat 6gal a zero ou eat un nombre entier de I & 7. 2. Procede
selon la revendication 1, de preparation de compos6s de formule 25 CF3   0
*         ~~~I ii 302 qul consiste a combiner un chlorure d'acide de
formule 3                  CF3   0 11                  I      1I 



H3C-C -S-CH2-CB- C-Cl 40 avec un intermbdiaire amine de formule H2N-X ou
avec son chlorhydrate, pour obtenir 45 a                 CF3   0 so
3C-C-S-CH   CH- C-NH  XI puis A traiter par une base pour obtenir comme
produits les mercaptans voulus dans lesquels X eat S5 112 *   C   L   N   S
*    EP 0 449 523 BI H~~~~C V~~~~~~~ -CH- COON, -H- ON 10 15 -CN -COOS,
-COOH, ) 2 20                    CH (CH3) 2      COOK -CHt  COOH,   -Cl-
COON, 25 30                   A                 - V~~~~~~~ -C  -COOs,
-C -  COOK, 35 H 40                                       IIN-X N N
s    N    N N   N                 N   N 45 50 55 113~~~~~~ 1\X111X1A   




