EP 0 449 523 Bl Description In accordance with the present invention, novel
neutral endopepti dase inhibitors and nethods for their use are discl osed.
Conmpounds of the present invention, |ﬁ?g % exanpl e, as cardi ovascul ar
agents, have the 5 gener al fornula err 5:F'err] 10 wherein 15 Xis
20 Y is [errlﬂP R Jerr] [err] 30 phenyl phenyl
substituted ??ﬂﬂﬁPRyl of 1 to 4 carbons alkoxy of 1'to 4 carbons,
al kyl t hi o of 1 to 4 carbons, ni tro or trrfluoronetgﬁ
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wherein the substituents are selected fromhalo, alkyl and phenyl; 35
Zis [err] [err] 40 45 [err] 50 [err] 2 ? 0 449 523 Bl mis zero or 1,
nis, zero, 1 or 2; pis zeroor 1to 6 t(csz 3 or 4, 5 with the
proviso that m arrci p are both zerﬁ)a_ 1€, épﬂﬁ kerr]
wherein
_ 1 Xis

20

Y is -CORy,
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phenyl, pheny! substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons, alkyithio of 1 to 4 carbons,
hydroxy, halo, nitro or trifiuoromethyl, or a heterocyclic group selected from thiazolyl, 4,5-dihydrothiazolyl, pyr-
idyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazole, benzothiazolyl and benzoxazolyl including sub-
stituted heterocyclic groups wherein the substrtuents are selected from halo, alkyl and phenyt;
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and with the proviso that mand p are not both zero when Y is [err]; 15
[err] and[err] are |Independently hydrogen | oner al kyl, hal o substituted
| ower alkyl, [err] 20 [err], cycloal gl igh- a-naphthyl), [err]
([err]-naphthyl), [err] 30 [err] [err fgrg? -(CH2) O-lower alkyl, 45 [err]
[err] 3 EP O 449 523 Bl [err] and [err] are |ndependently hydroxy, | ower
al koxy, (pheny I)'Po"\HQP%F koxy, 5 '
[err] [err] vvher'e|s ﬂ?ry”?s a salt forming netal ion, 10
[err] 15 or NRQ’ Pf”ﬁﬁand [err] are independentiy selected from
hydrogen aIkyI [err] [err]
S hydrogen 25 ‘f'ﬁ' hﬁp'%ydf"tha[ma"ﬁpamb%hffmovghghv'ﬁ ower alkyl of 1to 4
carbons, |ower al koxy of 1 to 4 carbons,, |ower phenyl, [err] 35 [err] S
| oner aIkyI, R4 [err] 45 [er-(aH 2 ag0 F S 50 ~(CH2 ) *
(CHZ ) '
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_ and with the proviso that m and p are not both zero when Y is ~<CORy;
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55 4 EP 0449523 B1 -(CE2 )gH N or -(CH2 5CH2

3 Ris hydrogen, |ower alkyl, cycloal kyl or phenyl; R7 is hydrogen, |ower
al kyl, lower al koxy or phenyl’; 10 gpoaseb2dgh an Integer from1l to 4; and,
g ls zero or an integer froml to 7. This invention in its broadest aspects
provi des neutral endopeptidase inhibitors of fornmula I and the neth- ods of
treating congesﬁzﬂ‘é’ﬁﬁéﬁr"ide?"&f‘qnm'&dm%{ﬂﬂ?ﬁ%@xybﬁp&?g}f%’éﬁ'?ﬁ*e and produci ng
diureals and natriuresis by ad- ministering a pharnaceutical conposition
cont ai ni ng sane. Unexpectedly, the trif thyI substituent v S _
conpounds of formula | have been f-paE gigni ficantly nore active as
neut r al éndopepti dase I nhibitors than An and ner capt oal kanoyl
conpounds not having the trifluoronethyl noiety. The term | ower al kyl used
in defining _36.&4,‘;9.@9@54%9@“%,5,@5%@“3"9 strai ght or branched chain radicals
havi ng up to seven carbons unless specifically stated otherw se. The

pr ef erreg, | ower al kyl groups -are straight or branched chain of up to four
carbons. Simlarly the ternms | ower al koxy an‘p | ower al kylthio refer to such
| ower 20 al kyl groups attached to an. LK, sul fur. The term cycl oal kyl
refers to saturated rings of 4 to 7 carlon atons with cycl opentyl and

cycl ohexyl being nost preferred. The ter®Tk hal ogen refers to chloro, brono,
fluokg amd i odo. The term hal o substituted | ower alkyl refers to such | ower
al kyl gr oupr eNRR: whened ard RS ate indepepanty,seingied tipm. budrogemy AllY A r ogens have been
repl aced by chloro, bronmo or fluoro groups such as trifluoronethyl, which

is pre- ferred, pentafluoroethyl, 2,2, 2-tri or oet hyl, chl oronet hyl,
bromonet hyl, etc. The synbols 30 -(cH.) : - ( CH2) ¢
-( CE2) @ 035 2F -( CH2
g; ect., represent that the al kylene bridge is attached to an avail able
carbon atom 40 s dThe% conpounds of formula | can be prepared byicoupling
a carboxylic acify SJPIPee: formula CF3 (CH2)n 45 1|
R3-S—CHZ-2§:E-C-O—I Il 1 O to the amno internediate of the formula
0
1} .
Rs~C~ , or @—CHZ- ;
- 30 R, is hydrogen, lower alkyl of 1 to 4 carbons, lower alkoxy of 1 to 4 carbons, lower phenyl,
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R is lower alkyl,
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v 45
; -(cH) ).
) _ S
50
: -(cE) —H ] . -(Cﬂz)-‘@ '
2'q \o/‘ .q N

55



50 o0l H2N- X. The internedi ate of
formula 111l can be enployed as the free base or as the hydrochloride salt.
The car- boxylic acid of formula 11 ggsgse8dssebl y converted to an acti vated
formsuch as an acid chloride, mxed anhydride, etc. Preferably, the am no
intermediate of formula Il is first treated with
pls(trirrethylsiIlyl)trifluoroacetam'de 55 or bis(tri N .yl ) acet am de
in an aprotic sol vent ahydpef ura ffoll owed b
addi tion of conmpound 1§¢§£ @h&. a I|;‘d chlbgrl dewcgﬁeqabdmf@ ng step cax
al so be carrled out using the p?fotected formof conpound 11, that Is, 5

EP 0 449 523 131 (CH 2 11" B - Prot-S-C32- CﬁC—O—|OWnere Pr ot
is a protecting group, e.g., p-net hoxybenzyl Subsequent deprotection can

be acconpl i shed g} ndpsyaR, 16Wek S1IQH Syclodilef br phényk hose described in U S Patent
4,311, 697 by Kr @pgh,wmggg lower alkyf\ oW i@y of pheyiyl; t he reaction is preferably
carried qut in %Reanpiasdnae 08; sad organi c base, e.g. triethylam ne. Two
equi val ents of tqhezerybr Bvintegérabmeeimte i |1 may be enployed as both reactant
and base. For fHkif@ntdamhas biskdestaspecia piovidesinattelenduapeptidase irhibitadoe formude | apdthe méth- a
free car boxyuds & tragting gongestictheartfaibie, mwerihg bldodpnasswigdnd erotiticing diurgsis aridaatriyesis by ad-
ef fected wi taiinisteriva tacphargatautidabeapmeditivd ichnidinien samagdnexrestgdly thestrifiyoromethyl substituent

- ( 3- Qe trthy | campavogsro formue Dhage hephfpundde mmmfmmmhryaﬁtmem ReuirR) andopephdase inhibitopy,
resul ting prtbatursrosptanend meraptoeliangyl gempaungs MQF‘E’BF’E‘P °'Rﬁ¥‘y&ﬂ°‘;t¥ a 3 ?? l

aving

can be hydrol E’@dewvtefﬂ'ﬂiqsﬁ‘bmﬂ?ftﬂwgaarﬁ'ggsém t :
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provi de conpHBUMERYShFASIaaS pjesp Speg 'ﬁ"biggﬁ 'ﬂms éower
éeferg lﬁ' gﬁturale‘g éﬁs S 9;4 tL PE%%h %tolns &tl&ﬁop&g{z a gﬁgﬁe}ql ggng

hydrol ysi s dﬂ'a“&’ffdéw'b?ff‘ f%'(‘f: FhoRs- 51
al so dtcut 9‘°Pﬁ$eﬁ‘§°'3£
cang'f)

n e treat edT‘ngf'H'%d?f FOXI L ne
sodi um hydr o) iRidgpt an derivati ves (i.
conpounds  of f { gkb er all%re%éé MMW&%Q%M%scﬂgd Shew ﬁ@hlcﬁd’hﬁ or

mer capt ang pr (Qé]EJdﬁjg hfa@r deed by dhioro, MBYRS & filFsto brdups ¥Gbh@g Bfftuor6iéihyl) @hich is pre-
acyl at Ed W t;Brré%npeﬂﬁf rcfeh\lylof 2 Q-ﬁ’lcﬁlf)ro&m? chi6rbdthyl b%ﬁ\omethyl, etc.
0 Il The symbols R5-
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ect., represent that the alkylene bridge is attached to an available carbon atom.

&s« 40 The compounds of formula | can be prepared by'coupling a carboxylic acid of the formula
CF3
: (CHz )n
) % 1I R3~-S=-CH, -ca-c-on
O

to the amino intermediate of the formula
50 I HaN-X .
The intermediate of formula Il can be employed as the free base or as the hydrochloride salt. The car-
> boxylic acid of formulall is preferably converted to an activated form such as an acid chloride, mixed anhydride,
etc.
Preferably, the amino intermediate of formula Hl is first treated with bis(trimethylsilyl)trifluoroacetamide
55  orbis(trimethylsilyl)acetamide in an aprotic solvent such as tetrahydrofuran or acetonitrile followed by addition
of compound Il as the acid chioride.
The above coupling step can also be carried out using the protected form of compound II, that is,



40 to introduce other acyl groups. The acylthio carboxylic acids of
formula 11 are described in various literature and patent references. For
exanpl e, such carboxylic acids whereigpolqos2@par € descri bed by Ondetti et
al. in U S Patent 4,154,935. Protected thiocarboxylic acids of formula
1" are prepared using nmethods described by Krapcho In U S. Patent

4,311, 097. 45 Conmpounds of fornmula 11 where r€Fg other than zero and
RNis O RSC-, 50 may be prepared by al kyl atl on of,qympl onic ester with a
conmpound of forrmula V, where LI represents a | eavih oup such as | odo or
trifluoroget hanesul fonyl ox§I'V CF3(R¥eY~S1CH2 QH pase such as

sodi:um hydri de or potassi um hexanet hyl di silylazide ian aprotic sol vent
such as tetra- 55 hydr of uran or dinmethyl formam de to give a substituted
mal oni ¢ est ewhedd Prbtf1€a piofesting grol, e.g., p-nethdkybbi). Subbdqldie ddptettion 28R Sl ackbrited By
of the nal onknewembtRéds, sath ds@iostidederivbd ia OS. MaRRi 431,697 ¢ Kiapthoi t h di met hyl ami ne
and f or mab dehy diterfatively, e rédctibd B pbefasab cagied/ @6 in HIpyEsénde &Gh digarid babe) eglLtkiéthyntine.
(C2 )nCFa 5 Two equivalents of the amino intermediate Hl may be employed as both reactanGrid baseCO2H whi ch
are reacted w Fortizose bases wherefh aminodpter@ediatanij) dems st cortain @frer dadoxylic asldoeation of gcid Il
ot her than z#d@migsHl cRBal® beleffgRted witv 2 water sofiblecearhodiiningseagént sush as [ -€3-dirhethdaminopro-
descri bed ab®)S-sypisopeslimide pydrochleridsll and nercapt an derivatives of fornula |
wher &on 18 ot héheresyiing preduets, whprela X gentaingarGORzmatetywhighip an aster, eAn be bydrelyieed by treating
where n |'s otifi&basgsyuph sssodium hydroxide o pravide compgynds wivessiRajs hydernd £a (sityitoash. sigee
al dehyde of FPBTHIRY hxgrqiyels of anExialingagthio iy (1§-tRs=rmal oni ¢ acid in the presence
of acetyl chloride to give conpounds of f"g'rrrul a,b
CO2H I X - CF3-(CH2)n1 -CH=C COpH 20 Catal ytic hydrogenation
ovey pal I“adi um carbon and Mannich react Bsf=and thio acid addition as
descri bed above affords the correspondi ng conpounds of fornula If.
Addi tional | yyed ditfed medi ates of formula 11 where n is other than zero and R3
i s benzyl may hfe Rb&PRNRHve % Bimtlsh grjPN of an acid of the fornula 25 X
CF3- (CH2),s) CQ02H 30 with benzyl brononethylthioether to give conpounds of
formula 11 wherein R3 is benzyl. 0

1
R5C-)
A 30  can be treated with a base, such as ammanium hydroxide, hydroxylamine, sodium hydroxide and the like, to

provide mercaptan derivatives (i.e., compounds of formula | where R; = H) by known techniques.
Of course, the mercaptan products of formula |, i.e., where R; is hydrogen, can be acylated with an acid
chloride of the formula -

’ 2
v Rg=C=-Cl

N\ 40 tointroduce other acyl groups. - ”
The acylthio carboxylic acids of formula Il are described in various literature and patent references. For
example, such carboxylic acids wherein n = 0 are described by Ondetti et &l. in U. S, Patent 4,154,935,
‘Protected thiocarboxylic acids of formula I’ are prepared using methods described by Krapcho in U. S.
Patent 4,311,097.
. 45 Compounds of formula Il where n is other than zero and R is

o)
]
RsC-,

may be prepared by alkylation of a malonic ester with a compound of formula V, where L’ represents a leaving
z group such as iodo or triflucromethanesulfonyloxy,
v CF3(CHy) -L',
using a base such as sodium hydride or potassium hexamethyldisilylazide in an aprotic soivent such as tetra-
88 hydrofuran or dimethylformamide to give a substituted malonic ester of the formula
Vi CF3(CH;) -CH(CO,CHj), .
Saponification of the malonic esters of formuta VI and Mannich reaction with dimethylamine and formaldehyde

6



In the above reactions If RL or R6 is -(CH2)r-NH2, 35

- (CH2 ) gt Nt H-(CH2) -SH, or 40'; ,NH -(CB2 )r-N-C 45

NH2 then the am no, |mdazolyl, nercaplpasy €k gguani dinyl function should be
protected during the coupling reaction. Suitable protecting groups include
benzyl oxycar honyl .. t-butoxycar bonyl, benzyl, benzhydryl, trityl, etc., and
ni- so tro ?'Y1°S¥ﬂ¥"°@3'g‘°é°fg?¥‘aﬁani dinyl. The protecting group is renoved by
treatment with acid or other kn9¥vg met hods foIIO\rﬁ/igg conpl etion of the
reaction. The ester products of rmul a | whéﬁgﬁ nR2%is 0 55

Il 0-cH0:CR7 Rs 7 EP 0 449 523 51 canUlg™ oB0aHned by treating the

pr oduct o? formula | wherein R2 is hydroxy with a nolar equivalent of a

com pound OfhidhtRe resbiddWitRa hio acid to give compounds of formula Il where n is other than zero and R; = H. Re-
********* O | ActieH of compounds of formuld-t Qlis@i@d BovsHtovides B Sa6)) dhd nelciptdh defMAlNeB&T radh@a! P
such as chl orwher,n iDStREFHAR zerd. Blidt Rl InfePatia® W forfiula 11.whér8 n idtthePth@sRR Ray@fso Be
base, such apreparddey Bandenyation ofh ajaeliyas sfitaiula ar bonate, I n a pol ar sol vent such
as di met hyl formam de. Preferred conmundsCRyCHN}GHO nvention are those of

fornmul a | wheithahaloniiabid I tHepred@nce of acetyl chioride to give compounds of formula , gCOCH,

- CE- COON -CNI-COX 25 -(CH2)2-CO0OH, F3v. Cs
007a .35
\/ 15 COzH
IX | CF3={CHz )n-.-l-CH=c\
: CO,H
\’ 20 Catalytic hydrogenation over palladium/carbon and Mannich reaction and thio acid addition as described above

affords the corresponding compounds of formula H.
Additionally, intermediates of formula Il where n is other than zero and Rgs is benzyl may be prepared by
alkylation of an acid of the formula

25
X CF3- (CH2 )nTi"' COZH

30 with benzyl bromomethylthioether to give compounds of formula Il wherein R, is benzyl.
In the above reactions if Ry or Rs is -(CHz)-NH,,

. -(CH,) N,
35 a ['NJ
]
H

L 4 ~(CHiSHor

NH
4
-{CH, )I-NH-C p
. N\
R NH,
then the amino, imidazolyl, mercaptan or guanidinyl function should be protected during the coupling reaction.

Suitable protecting groups include benzyloxycarbonyl, t-butoxycarbonyl, benzyl, benzhydr, trityi, etc., and ni-
tro in the case of guanidinyl. The protecting group is removed by treatment with acid or other known methods

50 following completion of the reaction.
The ester products of formula | wherein Ry is
0
55
-O-(;.'H-O-C-R,

Rg



40 ' . . o COON , - - COO0OH

; Oor F A mi45

N NR3 is hydrogen, 50 CH3-C- or gpopagossB1 C; O 0 5S
and n is zero or one, especially zero. The conmpounds of fornula I wherein

=P 0 44b 5255 °r”‘sﬁhwl?$sé“e S Bl o R Bk oEé B RSt o e

preferred, &°% B OBy - salts are al so useful In Isolatlng or purifying
t he product. Such pharnaceutically acceptabl e salts include al kali netal
salts sugh as sodium potassiumor |ithium alkgline earth metal salts,
such as cal cium or magnesium and salts derived#from am no acids, such as
arginine, lysine, etc. The sal &% are obt&rﬁ§d°b§'ﬁeact|ng the acid form of
the conpound with an 5 equival ent of thegpase supplying the desired ion
In a nediumin which the salt precipitates or in aqueous nedium and then

| yophi'l i 2§ ng. As shown above, the conpounds of fornmula | wherein R or RS
i s ot her t hamehdriogRavigyndupistchas ghltriné, bramirecolueresulfanylone pice indivet reesenpe of # base,
In fornmul a Jsuchius tdetiyiatmine nilotassiymeagiondte; inceenelapsolvee) syah@s dimethyligrmamidee st er
products when Refeired cmpainds dithis itvprtion gre thoserd ipemuly 'rv@e@lﬂrrpounds of fornula I
can exist In endi¢ioneric or diastereoneric io forns or in mxtures

t hereof . ¥The above descri bed processes can utilize racemates, enantloners
or diaster- eoners as starting materials. \Wen digstereoneric products are
prepared, they can be separated by conven- tio
fractional crystallizatio t hods. The conpo formula | inhibit the

activity of neutral endo dase C 3.4.24. enbr ane- bound zinc
netallopé%tldase found i y ti gptfes incl uding brai n and ki dney.
NeulT al endopepti dase - 15 oot tigle bomdg” whi ch» are on the am no

term nal side of hydr GO no aci d resigasoogthile not limting the
scope of this invention to a specific theory or nmechani smof action,

i nhibitiagp ofcHlfleooH; al endopeptidase is believed to result in reduced

i nactivation of exogenousl y adni ni stered or endogenous atrial natriuretic
peptides. Thus, the conpounds of formula | are useful in the treatnent of.
hypert ensi on, con- gestivggbeart fallure renal failBre or hepatic

cirrhosis. Diuresis, natriyresis oBgood pressur uction are 20
produced ssn a mamal i an t such nan by the adnynisgration of from
about | ng to about 100¥ny €8s kg¥of body mbgghiz $ daly, preferably from
about 1 ng to about 50. nggkg- B-0OC0K, Wei ght per pf one or nore
neutral endopepti dase inhi bitors of fornula | or a pharmaceutically
acceptabl e salt thereof. The neutral endopeptidase inhibitors of formula I
are preféfably adm nistered orally, but parenteral routes such as subcu-

taneous, Intramuscul ar, and Intrav®nous can al so be -enpl oyed. The daily

dose can be adm ni# singly org—n B
\
-CB-COOB  , -CH-COOH , ox .V ..
—CH = M
. po N—™N
e Rj is hydrogen,
50

85
and
n is zero or one, especially zero. .
The compounds of formula | wherein R; is hydroxy form salts with a variety of inorganic or organic bases.



25 can be divided into two to four doses adm ni stered throughout the day.
The neutral endopeptidase inhibitors of fornula | can also be adm nistered
in conmbination with other blood pre Sols®V®f 1 Ng agents. For exanple, the
neutral endopeptidase inhibitors of fornula I can be conbl ned for dual
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depr essi on atudy weigtit endyhe humen ANT9-126 It fram abeu 0GP1 t gbayt - hm pex kgjof bpdyyeight.

phar maceut i cal [Tye eavtrel gndepentidasp inhibiireef f%m@&W’BEEWWPHEF'HF%p?U? sgltg the %B'o‘i?@ also
descri bed* ph%ﬁﬁﬂﬁ!@!?t?ﬁdé% mepafpaljan hogfispchias map {9} ﬁ& nous opiold pentapep-
admi ni st r at i es: |[M?,‘Tl'ﬂﬁl‘ép'la§fbﬁ€t‘§y'e'¥§ﬂ% Weieand] S]éf"f"ﬂ'? (Ty" O Te-Lyp.dn the brain or

gagggﬁ,sltloggsmgg; %ﬁ‘ft’%r al ad i?gr ation i nc &erglgsa{ié‘l asaﬁf%fgégﬁ fg‘#;tﬁs
riat b

(SO Wép\‘l;l nd e4g %?e Ion e%a% hga a\ﬁﬁ t e%owé‘i &mbifofnby, th@%&‘duﬂh&t’i?gastnc

| naer, pr es % a hyp é'i‘l\ﬁg&l‘uﬁ'ﬂwd Itkdmia. AS Such théltbhpod e @r thie indénbién,

called for ¥ndq:ﬁ§i'ﬁ\9$eﬁ ﬂ@ kiits §@teofDéaR Bb hdniinistered to patients orally or parenterally in an ef-

fective amount W|th|n 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 | wherein X is
iy
~-CH-COCH
50

also possess angiotensin converting enzyme inhibition activity. Thus, these compounds of formula | are dual
inhibitors and can be employed in therapeutic areas in which angiotensin 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,
85 efc., as well as improving cognitive function, treating depression and anxiety, etc.

The inhibitors of formula | 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.



The follow ng exanples are illustrative of the i nvent I on. Tenperatures are
given In degrees centigrade. 5 Exanple | *1

-3,3,3-Trifluoro-2-(mercaptonet hyl) - ‘p&ggﬁ)@,yl | - L- phenyl al anine 10 A
N-[ 2-[ (Acetyl t hi o) net hyl ] 3 3 3-trifluoro-1- oxopropyl ]- phenyl al an| ne
Phenyl al ani ne (0.825 g was susp ende

hLori de. . biAbpd 19t SAmaArechye popeciept s orppgun w bigve é ,ex
'f heo:n! xt(:a ureI & REFSPIVALYS, %?F%edﬁi’?@rﬁﬁra‘ﬁﬂ"g 738/° '%‘aﬁgﬁ?@ N FO%R H&

of bis(trdrré‘ﬁﬁ}ﬂe trifluoroaceta ed
L6 R Ao 4l e&m
added, 3l %nqplpy 5 nL dinethyl formam de. Al solid dissolved over 3 hours
to glveac —ear—sol ution, which was cooled to 5CC.

2-Trifluor 0rﬁqsfé&r%fb@%&h&&ﬁ%@@109&ydp£p@brewmmé0 99 g, 4.22 mol) in 2
m. of tetr € m xture stirred overnight
at room tema. RGS-RhdétyRnio)hERyIjiacEErifl@dio- Tbobidpyli-LVghenyRRAIRENt rat ed on the rotary
evaporator. Vater (20 nL) was added to the residue and this mxture was
stirred for 15phehyaKing® (0624 g isineol) pas dustendsddd 0lnt biamsthyleas dhiptidealdsitrimetbylsiyiitrifuor-
percent 20 opGitavidsi (@ mLjwedmddpd ang the fvithae wasstirest gt yoom damperatuse ford hetris.gAn aglgjtional 4
washed Wi t h nirof bisitrisettlylgiyitofiuetoecetastidetwas addedrind the ixtuse stired oxeraightifnefhverd ey etbistid
on 4QQ nis ofmekfyistiyh) tefiuofogcetamide wag giided, fallgwed by femlaJimetidformemige Afsolld dissolved over 3
net hanol : ac dwire togivie d claar selptigp, yhich wasfogied tp fC- 2-Tif|ugrometp %thb%{gp'%%'f"l'de 6‘69994
g, 2.6 mmol ) 432 mmelf in 2 mb offptrahydsofyran wasadgss digpuise pd jhe mixt W%OH% ;‘eﬂo
ater was add

acid). 28 pperature. The reactlon mixture was concentrated on the rotary evaporator. @ o t

TREPNC AL W!,T&'gﬁf"% e l°“‘1§§§2§33x1 e

mL of concerf I“’ﬁ? ‘%‘ "év Ta?h on 4 rck s%n "ngvv?_ &ﬁylene cmor_
u

af t er whi ch J1 Pt E aSSI um hydrogen sul fatel vvas added d the
resulting so | on ext ract ed with ethyl acetate. The conbi ned et hyI acet ate
extract yas 339-[3,’3’}@?&}%%3&-(&1&0{&&%%1 -okdprpfMEshesyRiliniign sul fat e and
concentrat ed Was en chromat ograph- ed on 300 nL of
Merck silica, wd tlﬂAé&nplaurild (mtrd@yi.mm&)hiaeétirﬂeamﬁdaamadon aittet.6 oL ofcordemmted am-
e| uant t 0 Qi ik Hdrbolidelafd 315 ML weite? fop 5 milLitas; bt @RIGIE108 B 6F 5perednt potassiarh hydrogdrDifate
P. 994Hs.addddGaniRitheQedhifing sbiltidri eltraapddiwth ethgl acdtite Thelgambined éthyl pestatenaxtradt was
acu d)*/ | lsg D vasteliQuith Brineadried derzpdivmeéuifata arid)concénteteg & ayelipwiol, wiiich was then chromatograph-
C13H14F3NOB S:dbnB80 hi260MeR siiica, using 4€}:1 heth@ene chioride:mthanokpcetic geitl as pluant tp give the ditle
9.63; SH, 9.MizyrebuastreoBers4sa Gte spid (12038), my. SNCTHC Re= 0.84126; 1 methyleneghiorideme-
10. 18. Exanpthanolacetiy acld). [elp = +18 6° (c 0.5, methanol).
1-[ 3, 3, 3- Tr i Analygjs eplcxi.fer 51?1‘?5 1- oxopropyl | - L-al ani ne A
N-[ 2- [(Ac’étylthl%)‘ﬁfﬁﬂ ?3-§ %21 F1 ¥ BubiSn® %’e%f ropyl ] - L-al ani ne Al ani ne
(445 my, 5 CydfS6kh S8 4% Frn17eb 0. 961 {/)qoene chl ori de,

bIS(tI‘IITEthy|S||g ) trlfluoroace- 45 tamde (4 nL) was added, and the
resulting s was stirred for 3 hours at roomtenperature. ‘Di nethyl -

for m dew( Ho)s WS ia_ de %Rgth o %E; !;'L%laﬁlké rred overnight. All mat eri al

went Into s lthio propionyl chloride (1

g, 4.26 mol ) N olril-5, ab-yr#rua%uro%brdwﬁ.- grd, and the mxture was
stirred overni rature. € reactron m xture was

concent rat ed OIAIahih@(M@ﬁ'@,rs}fnrﬁBl)&@Q Eibénded it B enLiobAsthllene criaridé, bis(rinainytsiiy)i tafecbace-
between ek hylamie ¢f ill) vas Bdlie® afEIhe MSIiltind GbiatRE iwesTstingdifood)urssat obmttamperaitues. Dintesiyl-
50 acetate pAhdatideml)aas suasd)edl thd mhiktu'e sired oenighp &1 meterialwenhinid saltion 2<Tififanane-
and brine, athg-3cmetgichivi praploayl chigride (1 9, 4126 mipvold i ol ¢f tetrFhyideofurrn| wag added, and the mixture
chromat ogr apweschtioed o¥&igntiat oém Mekmperatuesi Thegeaclipa |m|xtq;gyv;§:oq;@nt1atep ofhtheligtpry qyaporator.
chl orl de: me- Theivesityb wascthen pertitieried befwees ety apetate and §ipgrsent priaspipmp rnedqueft B Agjetiand

a yel |l ow %i | a((eg@@olnw wagwashegrwith Sgergent [(%sulm Rydypgen 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 chloride:me-

thanol:acetic acid as eluant, to give the title A compound as a yellow oil (960 mg). TLC R; = 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 (960 mg, 3.3 mmol) was stirred at 0°C 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 suifate (100 mL) was
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t hyl ene chl ori de: net hanol : acetic acid). 55 B.
1-[3,3,3-Trifluoro-2-(nercaptonet hyl ) - 1- oxo- propyl]-L-al anine The title A
conmpound (980 ng, 3.3 mMmol) was sti rgmrszwp under argon with 2.2 nL of

concentrat ed am m)nl um hydr oxi de and 4 mL of vvat er for 10 m nutes, and
th 5% pot | fate

adgg d. Tﬁce) I% qtg\(% q Sulfa aland grﬁv& %I?Q etVYa%% uﬁ:ﬁ h{j«ﬁ EI)'I c?geé wr?i\:vashed
conbi ned et L §%h rﬁd%o j?& indd Mﬁagﬂu gfland I‘JI

was then . ain' Jz??o(ggbvs et 2 0:

rrethylene cwng;g 3N getlc aC|d as eluant, to glvethetltle :
m xture of di aswﬁm r&51 A8 57111233, §beﬂs(-|7‘%(lt9my) mp. 106-1070C, TLC RF
=5 0.40 (F%delcbﬂmtrhx,lz&meswﬂ:@mzd@ 12t S)nela.acetic acid), [MD = -27.1
(c =0.73, methanol). Analysis calc'd for C7HLOF3NG3S: C, 34.28; H, 4.11;

N, 5.71; «F, e2amplel3 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 Exanple 3

N-[ 2- [ (Acet yN-RiifAcstytiblojmettiyl)-3,3.3-t@lubnoi 1fdxernopyll-U-phenyiglaningyibdmef A pheny| al ani ne,

i somer A A stirred suspension of L-phenylal anine S? 60 g, 46 mmol) in 45 nL
of dry acet oni Aptined suspension afrlophanygiesing §7.60g9pHf 'é'd"')c'b @G@fé’ﬂtﬁc"m"“"'e “"de" argon was
bi s(*Li m&& hyqoeieqtyqu WPP&W%&M)&WH@ len'd (2 r"j: Wﬁi‘gd i%:%&“b ‘"“’

and bri ne, Wgel&\ﬁ [ ug I,. BE ﬁ%ﬁﬂ}@ﬁa @Ho&i qc
NN

reacti on ni X’gtﬁhﬁﬁ;’;’g}%? sth ‘ﬂ“69!)é"6|yhf’y T t¥,t

After 4 houri&the et injeoer 2 FECRN

\Aﬁlselr | ght ;zr ert 'v?:dd? 6(?2!)_«“ aﬁinm'll;e Czsﬁ% eﬁ J:;Ese over, a: ﬂeﬁh& fﬁ%uu mb:%t‘égﬁﬁ
chl ori de 0 redTnde el Rin S

dr qpwi se zovernzp ;‘a’ted qﬁa’g LQE%.; X Id@%@%ﬁ ﬁ%mﬁgﬁﬁ : hﬁ::nne), anc:

reaCtion m %@E@o&%h&&%%ﬂ@@& %Uhﬁ | 56 inL bf ethyl acetate.
over ni ght . eﬁiymsta@(lxtra%v‘m%aﬁe@dvnn RAR dried GVt QRhyYoaSBAYNGsiUnDsulhty Qndl
l'ight yell Ow,v d Sgivedol1 g/itthe RRIBE iniiuR U SladiRdoMBRBs WAGHEelléw SoldlA)2. 0o \ibrtidh Brithe
acetate (zéLOOprJHuét was R8sh@foinbtBgraihsd bif Slicamsl (12501 diIks g6l td @mpauma) esiy etlyl doetate: hex-
preci pi tat e gnpdigsalid stldp1Uo109:1 astiéleliidhe toyigllEMI370 gloithe fastabduting fiastaréaper (isbimer A) and
agueous phase3ssgst exéisweeblating oiageedinet (somertH). ThOremainiog 181 dof kerudecpatertabwas Tigh chro-
conbi ned et hyatogrephédasintilatixib Iyiald .67 sf isvareieahd Ri92 b oftisomen. Thix dombineshyishd chistrer A wes
magnesi um sud.ddod & switke eryalpitimeceblisc mipo 183 186°C2TLCIRF 080 (20950Q;1 ethiyl agstate:hexanegacetic
di ast™er ecorersida fole= 198.8HE yéolmawld A 2.0 g portion of the 25 product
was flash chinalysis ealpdlpritadiebNG$| | ca (125:1 silica gel to conpound),

usi ng et hyl acet@#&58; Heded4: Nnbe6; b AepS: v%&ﬂ d, 100:100:1 as the eluent, to
yield 0.370 Fpueg: Ct 49683 thdid8;N. 3i70i 1555 880 er eomer (i somer A) and 0.383 g of
the slower eluti ng di astereoner (isonmer B). The remaining 18.1 g of crude
mat eri al chro- matographed S|mlarly to y| eld 2.67 g of isoner A
and 2.92 g of LA was 3.04 g as a
white crysta 00: 100: 1 et hyl

A AT oro 5 i
acet at e: hexaneg ecr Eﬁ?@ Ias‘h &mglgtog E‘micAgel 125:1
Analwﬁl S 498" § ag% ti 910 00 é@ue uentwg wer
8. 82" Found: o é isomer Bt 0: 5 g aN:l 2. 32 J Q’he E 92 d Portion wagtntlﬁatgﬂ-wuhaﬁxﬁmiaﬁmé 10
percent ethyl acetate, and the white crystalline solid 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. 134-136°C, TLC Re = 0.14
(200:100:1 ethyl acetate:hexanes:acetic acid), [a]p = +118° (¢ = 1.00, methanol).
Analysis calc'd for C5HgF3NO,S:
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 Aand B, corresponding
to the mixture of diastereomers of Example 1.

Example 5

55  N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyl]-L-phenylalanine, isomer A

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,

1"



N-[2-1(Acetylthio)nethyls-3,3,3-trifluoro-o-oxopropyll-L-phenyl al ani ne,
i somer B The crude m xture of diastereoners of Exanple 3 (20.1 g) was flash
chr omat ogr aphed on silica gel "(125 lefiPaaoSkdpa gel to conpound) using
et hyl acet at e: hexanes: acetlc aC| d (100 100 1) as the eI uent to give the
sl ower elutln | somer %2 9 ortlon was

i
Criturated Vi Wk Re8 chersp &‘Pﬂ ‘93! T% ?"(',‘ W
C{ Iysil[J ;ﬁ ?ne qulfat%%h% qn% gatllllll agneo salu@ gﬁy %%) o> ’%s eth ace-

ViES concent ro):‘%t atc-;exgﬁ1 drledov?ran -}lasm eva &Eé}p d
as ngesc{jl be ri§ ah thd?@%@ Ssomer
CO I ne yﬂteﬁ Fu’i 6u‘ﬂﬂéau lfs‘ﬁ%ﬂ&ﬁ dn ;ﬁé?d"&lﬁ@ GForeb-
to vyi el c{sﬁferetdofn ifedan@hE Festihti Q%%Q%t@&etﬁm biaResCdnd & teiM drdpl 6f
SOl id, mp. eIh% £ THeBként wdd decdted ot Shd itk soidQHediNdcdo 165179 g of the title compound as a white
acet at e: hexeﬁ%ﬁ&lhﬁ&&hd . @%Sj‘)M 51 R, *613@% 1: Cmathylen@ GhioridB:mBiaRL:gceticdidid), 1) -
cal cd for, C O thStharfal). 49. 58; H, N, 3.86; F, 15.69; S, 8.82;
Found: C, 49\n5|8s;sdd|cd4or©%H“P»LNo$ 78; F, 15 44 S, 8.54. 50 Exanpl es 5

and 6 descri be td)es.g HpE3oak,i4me; BH7.1408, %d8ngH, 40.289;ast er eoners, isoners A and
B, corr esporrdumiCi48.47;tk 4260, 4.8Q FOI7 4815 40.24 84,1058 of Exanple 1. Exanple 5 55
N-[3,3,3-Trifluoro-2-(nercaptonet hyl)-1-oxopropyl]-L-phenyl al ani ne, isonerA
A suspengd orExgplefe title i somer A conpound from Exanple 3 (500 mg, 1.37
mml) In 0.9 nL of concen- trat ed ammnl um hydrOX| de and 2 mL of water was
stirred at rhhi3dTifyoe-2{(mereapiomethy)- 119xgerpp l- yl 9 (38 EP 0 449 523 Bl
during \/\hlchtlrreaclear solutlonresu e4( ? |\#a§treted

50 oL of pereé‘fﬂ’e B ] or tes y;ﬁe%rll
aqu\—gus §‘b| tlg rcen oﬁaﬁum y %r‘p eF‘;

The Conbi ned;, u‘m % ha ec},fg@ JW%Z? v
sul fate and ur : trg d&{d uHJdQ Hé&l%erm f 790fye|lowdszh:r

chr omat Ograoi]jéé%fér&ﬁa ﬁ%urgrpc tlo udd! dﬁtﬁ‘o&? Ilt,Ia quﬁﬁ%ﬂﬁéﬂ del ¥ cbiipoand usmg
CH2Cl 2: A SQ@YQSQJ&t@e Pio PEARUAE compbiifidlad b Wilite BRPIMBET4

(6.3 mol) ofidt Eo?zmbwnfemﬁeaﬁraﬁumam Ad1 B NGRS S WD (koarg0| MmbtRahol). and
purificati onadayié eui fert, prginegs:aphyyi el ded2. 00 g of prod- uct. The two
products wer e caihs e, 55N 408; F, a5, 6) 9)gp; s@lbdo,was triturated with hexanes
and g{ ew drrypad: of 480131 164.10;N) @.26.¢ et syae.2zjebaooed of f and the solid dried:
in vactuosto give 1.79 ¢ of the title conpound as a white crystalline solid,
m p. 133-134exaitple TLC Rf 0.30 (40:1:1 methyl ene chl ori de: net hanol : ntetl c

acid), lab = - 10 810(c:100 met hanol ). Analysis calc'd for

C13H14F3NCB Q-6 Acetgithigmethnil-3.33dfluorg: 1-oxoprepyll--tryptophag, Jsomer Ay 9. s|-| 10. 29;
Found: C, 48A7; H, 4.26; N, 4.30; F, 17.49; S, 10.34; SH 10 ili

Exanpl e e 65 A stirred suspension of L-tryptophan (4 08 g., 20 mmol.) in 50 mL of dry acetomtrile under argon was

mmol) in 3.6°

er 45 min red |
Was \Stirr d é £vq cpatfcp Qllow bet LQ! hy a% @Y&om and%ﬁepn
was aci di s% @ﬁ,&ﬁe?&xuem@.ﬁxﬁ bwrh&mk(@gms; \ahd 6 SmbRbddittyPddet. O
pH 2 and ext £t@8&£ w‘A& M?shed with brine, dried (MgSOy) and evaporated to 14.15 g. of a yellow oily residue. A 12.25
g. portion of the product was flash chromatographied 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 diastersomer (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. 140-143°C., TLC R; = 0.46 (300:100:1 ethyl acetate:hexanes: acetic acid), fa]; = -96.0° (¢
= 1.00, methanol).
Analysis calc'd for Cy7H7F3N20,S:
C, 50.74; H, 4.26; N, 6.96; F, 14.16; 8, 7.97;
55 Found: C, 50.47; H, 4.04; N, 6.86; F, 13.82; S, 8.18.

N[ 3, 3, 3- Tri 9Pl 858 QMEET‘WY'W (8 F Hé’ﬂ "8]?“ ;t"f
B A suspensi trl#ggro ‘ﬁ‘éé’,ﬁ‘ﬁ?{ 558% hlo 8 Tégaa n all add-
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four 50 nL portions of ethyl acetate. The conbi ned organi c extract was
washed with 50 nL of brine, dried over anhydrous magnesi um sul fate and the
sol vent renoved under reduced pressulf %g" prd 1.87 g of yellow solid.
Fl ash chromat ographi c purification of t cr ude product over silica gel
(130:1 silica gel to conmpound) using 25 CH2Cl 2: CH3OH. HOAc, 50:1:1 as
el uent gave Exemmie§ of the title compound as a white solid, mp. 148-1500C,
TLC Rf = 0. 29 4011rreh aC|d) [cil) =
+49. 20 (c = N3 : P4F3NO3S: C, 48,59; H,
4.39; N, 4.36; F 1774

5 Gor@me:i 80’2‘/ B 9Ex9 8 gd fro% tolﬂgiel}ogg'we% 564# t]tB ;lsomer
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I somer A 35'L\aw$|s e 17 en of L- tryptophan (4. 08 g., 20 mol .)
in 50 nL of d‘ry@g@ Al 439 eggg e,{magg@g\ was cooled to 0-50C. and
bi s(tri mg hwowwsbswn%wea@etm@mﬁ m, 20 mol.) was added. The
reaction mxture was allowed to stir and warmto roomtenperature. After 3
hours, the sghmpiéen was cooled to 50C and a sol ution of
2-trifluorormethyT-3-acetylthiopropionyl chloride (4.69 g., 20 nmol) in 7 nL
of acetonit rM-tsa,mﬁuogﬁaMbtmnam-1-csmbrazwﬂel:—tr;lﬂom#misorqu The reaction m xture
was {o stsr overnight, gradually warmng to roomte erature The 40
sol vent was evApespersion obtheipredyet of Exampin 7 62.6 ¢ 6. 2mmel) in ?Q“Fﬁnf%tﬂ‘éﬁ“'ﬂé‘!%@h
et hyl acet atdsoxd8@nd.3 migef walgryyag stir Ss“?ﬁ'_‘)temﬂsf?é”'& E’C?{F:?" "\‘Aﬁ%"s The pasyf
extract ed wittipn wesAsidifigd withh200 3’f A’B?}a hy%[?ﬂf“ @ted’ﬂ rfgﬂy' ?’%‘g S

X oom und dhro%a-a

extract was 'RHSTI‘FQH"'W“FH“BWF @éﬁ')“‘
yell ow oi®fy ‘?fé@"ﬁ °‘"%"‘1 g" ‘ilt 'H ‘ﬁ"thta nngacel a ve
AE; wi u e g géc ad ii‘& l
pcgatecﬂ dry itheSbsidue was

chr togra 9 0" ?{;_ ; m th enec on
acet at e: hex f%le Mom. .lth ﬂ

. ecr
eluting dia &. <§ rodu i e RAE QR wi b inticd
g. of thess M H) er&g gao? iffd ISSMEFA ¢ ﬂﬁ%&a ltecFyléfatllmi‘é’oluﬁHH h435-1605¢T, TLC
ethyl acet- @f—mla 6631 fyFhdettedioxdres:ab0tdabiial, =070/8 (@100 Flethienal 170 ng.
of isomner BA,;gngsgg|egﬁg,d1g|.qugnzg;§ were rechro- mat ographed usi ng the sane
conditions to i @9.ds;6H4.80; NOY.78; F,aBRE SA8.9076H,8.185 . i somer B. The 1.9 g.
and .65 g. pRkd: bpmeaaﬁ 3AGBONIE 54,/W\5.42; S,001R) sreeaamnd recr ystallized from
toluere t give 2.8 g. of off-white crystalline solid. An additional 360
ng. of 1 sonmeEx plgﬂ oom fl ash chromat ography of 1.5 g. of the crude product)
was re- 50 crystallized fromtoluene to give 260 ny. of vvhlte crystalline
solid; the tW4%d, S-Wledrdzoﬁemapbmshyl)smmmmmmm 06 g.; mp.
140-1430C., TLC Rf 0.46 (300:100:1 et hé%acet at e: hexanes: acetic aci di

]

%@

[a]D = -96.0 (@suspznmof%wﬂ%ﬁr Exm%w 9caP%'aﬁ°'}'6P7§;T7Pi “'"

50.74: H 4. MFOXIF[F ang ngmL {lt:afﬂwa_lfi%ﬂr tmp% s W|t dthy a:elgs lgg
I m

N, 6.86, F g_ogltl cld I wi nne nd evapo tedmguve23

§
Eg (utl h ialn BAk R Ioride:me-

N[z[(Acety?“Yi {gg% g F‘F’F g
I SO trf{@ated with toluene con-
5

recr ySt alTi Zéan:t Wacgialé% Q! of iiiléy Ldﬁ'lel' B Qd?iﬁ)ﬁund as a white crystalline solid,
m.p. 144-147°C TLCRs= 0 44 (300:100:1 ethyl ace.tate hexanes:acetic acid), [a]p = +35.8° (c = 1.00, metha-
nol).
Analy5|s calc’d for C15H15F3N203S-0.1 H,0:
45 C,49.74; H, 4.23; N, 7.74; F, 15.74; S, 8.85; 8H, 8.13;
Found: C, 50.04; H, 3.99; N, 7.45; F, 15.36; S, 9.08; SH, 9.34.

Example 11

50 3-[[2-[(Acetylthlo)methyl]-s 3 3-tr|fluoro-1-oxopropyl]ammo]propanmc acid

A stirred suspension of p-alanine (1.34 g, 15 mmol) in 30 mL of dry acetonitrile under argon was cooled
to 0-5°C and bis(trimethylsilyl)trifluoroacetamide (8.0 mL, 30 mmol) was added. The reaction mixture was al-
lowed to gradually warm to 6-7°C over 1 hour, during which time all of the amino acid went into solution. 2-

55  Trifluoromethyl-3-acetyithio propionyl chioride (3.52 g, 15 mmol) was dissolved in 6 mL of acetonitrile and add-
ed dropwise to the mixture at 5°C over a period of 45 minutes, after which time the reaction mixture was 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
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B conmpound as a powdery white solid; mp. 148-1510C, TLC Rf =
0.35(300: 100: 1 et hyl acetate: hexanes: acetic acid), [cx]D = +110.6 (c =

1. 00, methanol). Analysis calctd for?.“olz‘g%zg: 204S0.1 H20: C, 50.51; H,
4.29; N, 6.93; F, 14108 7.93 lo : 50.67; H 4.08; N, 6.62; F,
13.72; S, 7.82. Exarrp

N-[3, 3, 3- trlanirqe@ﬁrrzslaws)%fw@arpﬁxﬁ?ﬁad i thﬂa ggm?&’f ﬁ"yﬂ ip ofredls

A suspensi orfagpashpdwi gb gazn andevap Iow o||
Sif

] ené hlon e

Comperat gigﬁgﬁ% Rl S5l e il T
acidi fi od Wi e gz_? usan 1690 Iwh wﬁa gumos Wd prod-
acidi fi ed wi {'E wehia qtauatBso aoeeater(@ﬁ t@avevu iy

yl -aceta ‘?th uct A 11&9!% ét'n?.cﬁﬁd AQdo; #ﬁﬁet%‘ﬁb&%
with brine, @an evaporatedto give.2.4 g. of a light
yel | ow soli na, Ic{a'qg,@;m@:lamg@s conbined with an additi onal 80 ng. of
corrpound @nd f A N4 pdisison1&00 g. of silica gel eluting with

met hj Il ene %hﬁt@.ﬁﬂﬁi,haﬂw 48%elio7aihs. 40: 1:1 to give 2.3 g. of white
solid. This solid was triturated with tol uene containing approximtely 5%
et hyl acet atexampit2 1. 25 g. of white crystalline solid was coll ected by

filtration. The f!iftrate was evaporated to dryness and the residue was
tritycat ed |[srua(mrmbmethwsﬂaﬁ,aaﬂriﬂmﬁ-bpmmm&ﬁﬂaI 560 ngy. of materi al
whi ch was conmbined with the Initial 25 1.25 g. crop yield 1. 81 9 of

title isonmer Mwnmnmtfﬁbt'wm?ﬂ“ﬂ@f@‘ Pé? 4210% 7%1“{“&') '"fr? L°ffen§°

TLC Rf = 0. 4Bdrpddsand §§:m- ok wten wag stirregabro d@f‘ﬁ'é -1 "|' “’"‘% hi
(c = 1.00, rReffimEA S°'%lﬂ paed P afgﬁ”“f"b}" ""'*
N, %78 2¢ pf§ae§20ta iu enﬁtegn ﬁseé’}mt ydm es b de 17 1
&I_S[ 3 3 ?? trgl 2 Flam ilica gel 201s1| Itocompound usmgmethylenechlor—
35 %ol i}?ﬁ? 10| nt aveq gﬁ\d TserﬂltIPQ Qﬁimﬂu%?%ﬁon
3 75 %'sﬂ%ﬂg (ng{hﬂ HQ ol MBnfa¥ I of a éhbonthtography?&ofde® bnother
m YGRS bR A WerS copibingi-@ a6t G.DS\RS tisltls facsialt
roomt errper aéo%&mu esiewtaagstéums sa;a mpD10BINMEERLC R 20.4062041:1 mewyiaml dioiidatmettas
acidi fled W tdacétOaci): of 5% pot assi um hydrogen sulfate and extracted with
et hyl acet at ghafySis alcd¥oH0;H,FRO;sc0nbi ned et hyl acetate extract was washed
W t h&b/l‘l ne, dri ecl 34.béBOdI1; NElT1EK apes; 8t Bd7isH, g84% 2.3 g. of a yel |l ow gumy:.
sol i Flsa.s hFsuhd: a4t 3B0H, HDRYN, 6158;F122.99; S,08.05iSHi t364gel el uting with net hyl ene
chloride:me- 40 thanol:acetic acid, 40:1:1 gave 2.1 g. of a light yellow,
gl assy resi deemplitgdh was triturated with tol uene con- taining approxi mtely
5% et hyl acetate to give 1.55 g. of title isoner B compound as a white
crystalline Bﬂjﬁmwwm-%wmowﬂ%wa{wmdgo 100: 1 et hyl
acet e: hexXfines: acetlc aC| d), ) : .0 et ha- nol ). Analysis
calc'd for CaN2d{daatythio) 3,33 gfluoyg:-oxopropyil-leaspaic dd "y Ty o3 N 7. 74; F,

350;4 Sa 8 2451 A SH 9 1 —aspartic h01§ & 69 Zd_i mmé) %935 nmof Zreécetdlzﬂtnlg'éndgnﬁargaﬁ’was

3- [[ 2 ( et ﬁ V) u\;pétnilﬂuo cetamude 0 62 mL 40 mrru)| wasg added The reaction mixture
A St ~ o asa ow tos SR EMLI SR@Ritbrmamiab d

s{}F‘ed rsQTheJrgsuﬁGiﬁP&Qar light yaflowSolufidn wak Yooled to 5°C

acetonitri ' e ﬁﬁuo?JrrBﬁ.?l él\ﬁ&yﬂrﬁtfa oBid nyl chloride (4.69 g., 20 mmol), dissolved in 8 mL of acetonitrile, was

. added dropwise. The reaction mixture was allowed fo 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-

4  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 (MgSO,4) 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)-1-oxopropyI]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 (MgSO0,), and evaporated to

give 3.41 g. of light yellow solid. Flash chromatography on 350 g. of silica gel eluting with methylene chilor-
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to 0-5CC and bis(trinethylsilyl)trifluoroacetanm de (8.0 nL, 30 rrrml) was
added. The reaction mxture was al- lowed to- gradually vvarmto 6- 70C over 1
hour, during which tine all of the aphpgeg@bgsWent into solution. 2- 55
Trifluororrethyl 3 acetylthio pr opi onyI ch r|de (3.52 9,15 mol) was
di ssolved in cetonltrlle and e ot emxture
over a peri o' 'B?th*li'gl g{;%gd“ F‘i"é?\ﬂ,ﬂl ‘hs" 'T" " ‘H?F')

allowed to s r:': W'Hg s(%f ﬁfb t°9')53 G\g@ﬁ‘;@?ﬂ' it
was evapor at& gth ;@?&'F ( gnﬁ@.'%n rt| Nk

(50 m) 3 th orga ic Iayer was separat ed. The
13 . FEP 0 ﬁbtégu4s77ppz;}§éo \éaﬁ,g‘1L§,.; hese extracted with ethyl

acetate (3 Xpdhik: @L()zeaqxil 3265N Qqﬂmm £hb y}, sﬁoﬁt.]gte extract was washed with
brine, dried over anhydrous nagnesium'sulfate and evaporated to yield 6.7 g

of yel | ow sokaglpie 4 ash chromat ography on silica gel (100:1 silica gel to
conpound)p ust ng net hyl ene chl ori de: met hanol : acetic acid, 40:1:1 as the

el uent gave N-[@cetyifiio)hiaakiyg:3i3dlirifdotoctioxspepylliE) Geshtiymiakiye, iBbrher Aas wel | as 0. 65
g of materiall 5 which was nearly honogenous and 1.16 g of naterial which
was i nmpure but éctreli suemansimst Lyparhthglaldess (182 9pp.82imLiic 40 mll.'loeacetoa&ilegmaﬂ@rgbnﬁﬁs g
portions of gerleditedt- SpErand bis(timatiyistiditriffuerbachlenide @S othifl 4 mme) seea The reaction
gi ve\2, 275 g iKtuteryeas piloweditp eNiriand gradypllyaem tosapmyerpperatuse. Afterd S-tours, g8 @ I°P%!23m'-|@f
114-1160C, mwrimthwﬂ'ymnﬂqomceia"mdem Ryelras added which 'G%""‘Pf’e't’ R &lagy) solytiaa in 20 o ?Q

ene chlor-

e e fo and 2—tr|fluo methyl-3rasetylthioprapionyl chigride (2
/]A-\gaISZSI % Cillyrfg)dl t‘%zﬁ%%?f%?ui%as ddf% Isetg)7| gge mrg.?adf& g"'yiwa 4( 8% tem-
Exanpl e perat ter an hour the rea |oh muxture was evapo:‘ate to a yeIIow solid residue, pért|t|oned etween
[3-{[2- (I]\%r c

th dtheo mcla erwas se rabed Th ueous layer was extra
.o f ’3939 &E‘ {ﬁa v%lgﬁgi" Nepdf
Asuspen5|0n 'gol r ful TR Js ru méte I
nLof concent é%tfﬁ br‘d;ma b{ FfbiS %et%lu?mgfﬂ.thﬁ he‘A@rﬁsé&etuéa{cﬁ h0dl100:1
room t enper a»»mhs:;a g, SFt&bPéluting lso arlx nd B4, %fsslovﬂéllftuhj‘igo CA'a0D gl ikion ofibdRRF
sol Ut i oNn Aasa ey Ethilizad FonbiRkateb: AthyNiastatd ¢2: id §iRCisb thg 2of BErd .ga‘me2Aurﬁdaund as a white
appr oxi mat el jgngHabuid@rystilin®sold) e 162€184°CPTUCHE S b.497100/5b: 108G Nactdtef hdkene:atbtic acid), [alo
extracted w#lroet@y1.0aamdttand). (5 x 50 nL). The conbi ned ethyl acetate
extract was wamlysislcadd fr GH gFiND,SDri ne, dried over anhydrous magnesi um

sul fgﬁ/ and evaposaed, 4.89; i :39; §,.1349;@, 016;an of f-white solid. Flash

chr onat oge apFopnd €, §5.02; 41§25, 3REFO1316058.17i8¢a gel to conpound) using net hyl ene
chlor- ide:nethanol: acetic acid, 40:1:1 as the eluent gave 1.50 g of
conpound. SiEfampley a 1.2 g Inpure fraction of the same starting materi al
(nomnally 4.2 mol), on deac I_atlon and flash chromat ograph , afforded
anot her 25 N [Acatyith hyl 7‘ iflyoro~1-ox9p A' “L“ ‘g_r:':; pPRE of prOdUCt
wer e cont? ned oaffo 195 of thetltle racem oynd as

crystalline pEEfF nﬁ %t” scetlc acid

sh_c
chi ori de: net °°‘8‘e 8’1" s Eg\ée% §p rgandgwe
34.28; H 4.1 § n LK yl acptate:hex-

34. 3;,, H (4. 'a" : FFF SH 13 64. Exanple 13
19t 1183
N-[3,3,3- TrlfWoé%sEo, , éé:ﬁpsmﬁhbyé)mlmaxopropyll L-aspartic acid

Found: C, 54.96; H, 4.39; N, 3.35; F, 13.75; S, 7.83.

Example 16

= 45
{8)-a-J[3,3,3-Trifluoro-2-{mercaptomethyl)-1-oxopropyllaminol-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 (MgSO,), 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 (100:50:1) gave 1.42 g. of white
crystalline product which on treatment with toluene and drying under vacuum afforded 1.24 g. of the title isomer
§5  Acompound as a white solid, m.p. 165-167°C, TLC R, =10.26 (100:50:1 ethyl acetate: hexane:acetic acid), [a]p
= +31.9° (¢ = 1.00, methanol).
Analysis calc’d for Cq7H1gF3NOsS:
C, 54.98; H, 4.34; N, 3.77; F, 15.35; S, 8.63; SH, 8.90;
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35 a) N[2-[(Acetylthio)methyl]-3,3,3-trifl uoro-l-oxopropyl]-L-asparti c
acid A stirred suspension of L-aspartic acid (2.66 g.,- 20 mml.) in 35 nL
of dry acetonitrile under argon was gpglgfksgq0C and _
bis(trinmethyisilyl)trifluoroacetam de (10:62 niL, 40 mmol) was added. The
reaction mxture 40 _was allowed to stir and gradually warmed to room
tenperature BT i s Hedefd: Y- ﬁwﬁr P42t B8Ptk AY%-f or mami de was added and the
m xture was étl rr .5;1 for 2 hours. The resultant clear, light yellow solution
was cool ed te——@é&—and 2-trifluoronethyl -3-acetylthiopropionyl chloride

(4. 69 0., g 20sT0b b o DR YiHhadbhney 1. cRSordB RIARL A haphiFsentiSpanble S, BEARY S°-
overnight, and Atsaaran mﬁe ﬁ&h&%am1ﬁ¥md?ﬁ&ﬂanom&§tr¥§édlwﬂWa SOt hyu?&y:sthtﬁe
was partiti ogyarciiiiy 62 Y/oF.ef mheOn fbnLaNIN Rk nydiéxiib and'stimedPdt Footnabingtkalure. 3H¢!
t he .organi ¢ leadtie wasompIew i Binditlites EHRJIGM B DL TRéVRSdtio\Witufelivak BRIporaiéd, b Rifling
W th ethyb awete adliewhstaken bfin RS hl fadtet dne oxt0Ed itGthgltabatite AGBb MLETIRCbHGIGE okyaic
washed with ddracteas vishegabith Sayil@4drina,rided(MaFm)J ankl @hpbrated o givel1.4.§ ofivhite sotid. FlasH dhmht
yel | ow resi dusogréphpsfithie trodemaidog oa piliog gel(18%1 silicage)) @ cofddibd) blutingl with athgelcetstehex-
conpound) el anes:argtiencidh100:50:) gavects24:9: o theditle isgmen Bicempoarsi as awhiteccr\Btalite slid, mip. 472-
maj or fracti T GARFER =818 (190159 HW'?@;Q‘#‘%WXQRGPE%'W@@J Ild = AAEB° G BBOY methanghs i on

V\hchvas“ne’H?aIV?'s%ﬂ%g 80 f or a total of 5.88 g. of the title
compound as
N—Fg 3,3 TH%“H% 555’% 8&&\/ 'Ia 6’)35"0 ?JyI]L aspartic acid A

suspensi on oé mhle groduct from part (a) (4.68 g., 14.1 mmol.) in 8.25 nL of
concentrafe d—aﬁﬁeﬁum hy- 55 droxide and 20.6 m. of water was stirred at
roogt enper agk [5\ . s'i_-‘?iu)!inelﬂorﬂlr )utes. The resulting
sol ution wa : S drogen sul fate and
extracted with A%Inr?&é'sué?aﬁﬁs’ioﬂ%ﬁ.—l(aﬁkir% vt 52 d””ib mm-gbﬁl 3@%# §¢ oe®hittie urd&rkgdh Fas cooled
extract was wossedkndbi@inityRR)riidrdethiiiee¥iea mEAS R ARS bitle® G rBacBbrfixtdrotvis
g. of light éilB\lvéoQMVstﬁ%lleCElo wARNng b FoRAMdnpgFaflind) irté2 hoirk) afibthe? 8.5 fL (13Gandl)@F bis(tri-
el uting w t hmemyisnyjtirueroadatatide whsladded WittchQestiddm’sciédr lemBIeCoNe SNABIDbN #6i6dnalCstirring
aci d, 15: 1: lfotume Gour attodin terdperdiurs. The fohdtign yiiukeonsis savled tb 0~ 5 CThand@st riffuotoineth@idcadet-
Wit h et hyl eyibioprbgianyl-chiodtle (£&2y.,20 mimak) diasdvedin@mi psacetbnitilevab adued dropvdseanet 45 min-
met hgnol t o es/Aftel stiring. ford {5 houreattof ¢ $°6. to mopdempera(use Ti(hshowxsomaletiinpf the baction. (The e
of di ast e eoreration mixtureavagjeyaperated yreiprrbducetoressire 9 giverp pellow ¢ifygesiddg @lilch Wis@aikttioned
0. 31 (10: 1: 1batesen gthd aestate{Fynl) ged watﬂgﬁﬁahbrheae@wvhmwﬁy furt ea :fyae!edvmthgtbyl(aeeme
1. 00, met han@xp0 mb), the sprphined pxiragts were waghgd wiig{grebrof Riing. dje (). andevaporatedfo giup
3.60; N, 4.7% $°f 3139"91'0*'“ olidy ‘Bs@‘f A@ﬁg !!‘I“‘Z‘EP’ ‘“PGU‘Hﬂma‘EE'a"S?fBﬂ‘ chigmatggra °dRF

4.70; F, 19. gg;-t:f gllicag ‘3301 s o 1oo1ioyie|do1sg oftntegfastereiuﬂng
i w@g@ S ﬁﬂ%@""ﬁf SO,

40 nL of ace 0 n rtio
" gxﬁ ooy s@s’f:’saﬁa' g

bls(trlrrethy

reaciion 46 ka of oMﬁe?tm@ls rRANR bt S lwhite? talﬁ 5&@62% R2@!H0 (100:50:1
t enper at ur . oty hddka nbem@acug.rh]@ddué bqBah.od, méthaho no
bi s(trl met hyAmlybiy bad'd fof ¢ JHRdFeN, 8t am de (8.7 mmol . ) was added which resulted

in a clear solutc,aaré;m, £61; N €28 B47.31; S, 9.73;,,
Found: C, 43.79; H, 5.50; N, 3.96; F, 17.10; S, 9.81.

45
Example 19
N-[2-[(Acetylthio)methyi}-3,3,3-trifluoro-1-oxopropyl}-L-leucine, isomer B
50 A portion of isomer. B from Example 18 (2.61 g.) 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 - 113°C, TLC R; = 0.27 (100:50:1 ethyl acetate:hex,
anes:acetic acid), [a]p = +109.6° (¢ = 1.00, methanol).
Analysis calc'd for C1;HgFaNO,S:

55 C, 43.76; H, 5.51; N, 4.25; F, 17.31; 8, 9.73;
Found: C, 43.80; H, 5.56; N, 3.92; F, 17.03; S, 9.42,
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The reaction m xture was cooled to 50C. and - :
2-trifluoronethyl-3-acetylthiopropionyl chloride (2.09 g., 8.92 nmol .)
dissolved In 6 nL of acetonitrile wagpg 3@40pW se and the nixture
gradual ly wannmed to roomtem perature. AFter an hour, the reaction mxture
was evaporated to a yellow solid residue, partitioned between 20 water (50
nL) and et hyExeRpe23:e (75 ni) and the organi c | ayerwas separated. The
aqueous Iaye“ ; mh y ‘acetate (3 x 45 nm.) and

t he coubi ned Balsoesd) |ne dried (NgSO4)

and et hyl acet%t t

q 5I'h sUs| egs%\é?gl dl}/c?gf 38 glmo of | lrg te§O| momum
resi.due. 'Mi ST HE Ll Ui 'I‘@%ue J;%%muvm “1.% o
silica gel b Vebs W ,p@tﬁﬁ io HQQH Q)o A
gave 1.58 g. athate fﬁl%\be y3l '7@91Lb§£3€6na ctgnbinQ e Iﬁﬁ%a elird cWas'v&QﬁE%m
A 3Q0 ng. POydolinflidf BHn 'dﬂé&’(ﬁbs&%ndéva\bﬁ%teéfo)g% @blg%% offiwhiia SAR RIBshchrofibidyrhphy on
acet at-e (s 1ioorgoofe|.eége|$ﬁﬂ1grm otfifi adetate! RoxarROB®Rtic MIICOORGT:H WoRIEd A7 IR titidiEdiner
needl e cryst Apbduttasa@hitskryslife solif 2.pl 0480.Gas°C|, T.d3R, =8 2100:60: Déthyd Bcelateekank:acetic
acet at e: hexau [@lseté22 @ci10p, mdtigahé). = - 79. 2 (¢ = 1.00, nethanol). Analysis
cal cdd for CAghisi8bdiNOdS o HFsNHRS20; H 4.39; N, 3.39; F, 13.79; S, 7.76; 30
Found: C, 55.02;C,A1.8¢ H]§61;N, 4.88; P.992.84 S, M668H, 1651, 7. 54. Exanpl e 15

N- [ 2N Acet yFaund: &) #7689k} 51623\, 3,12/ 19.91; $,dd-85: BHoWdBr opyl | - L- (P) - napht hyl al ani n
e, isoner B 35 The isoner B product from Exanple 14 was fl ash

chr onat ogr apB@APaghi n using et hyl acetate: acetic acid (200:1.5) and ethyl
acet at e: hexanes; acetic aci d (100 1 as the eI uent to renmove isoner A

i mpurity andN'Tf"m"m = Pyllg-le ; _savvhlte solid, mp.

1665 1690¢° TLC R - 0.15_(100-5 et thex cetic aci

Z +116 30 (c nsio cpofktgamp % %e{:nogg %HES g?nh\éﬂon

55.20; H 4. ?% % fws L)t thyl
tate' ollo e

3.35; F, 13. addi |on of ethyl acetate. The combmed ethyl acetate extract was
(S)-a-f[ 353, Rashéd Wil h%@HP.o?br mﬁ&ﬁﬂéﬁﬁak pofated to give 1.04 g. of light yeflow solid. This materia!
- oxopr opy| | apkdt@biredwith B4 rhé‘lpﬁﬂé?&f iR R SMMr Wa @ PhislsombREd Bide Mhatirisl WadRAMddBPndsh cdhe
product of Exaogbghy ddt200%. osilga gel Sty withethyl atefatethedardb:addtic £cfi) DALY R ivAIEh afforded
anmonn um hyoleox bk tie orer® pfidudbés AVeHite Erysilite Sdiil,ni. £ 3221341C) DING R, 210736 (180:60: Pethyl
under ar gon #écdetatethexangdéeiGacidl, i, €+4£@N(c S0 ethanoh0 was acidified with 5%
pot as31 urnw hyaralysie valcdiof GiiHigFeNd:81 | on to pH of about 2 and extracted with
et hyl acet ate (4C.4180Q HyEp1; NIhes; E0RB4 Seth. Bt N |11.8cet at e extract was washed
with brine, Bteundd ¢\pSH6)686; MhSD4dv LT Bit10A3:88. Yide 1.72 g. of |ight yellow
waxy solid. Flash chromatographic purification of this crude product over
silica gel (B=mple2dilica gel to conpound) eluting with ethyl

acet at e: h"éxanes acetlc aC| d (1 00 50: 1) gave 1 42 (. of white crystalline
product whi cHYSF 9ty S fiug P2 UR AL L P v acuum af f or ded

4

1.24 g. of thetlt

th"'e s lﬂ ot n ) 9 .
=71 00 o T%:‘% ;8{52% b he%%gtgggim gg%jo 5?%?;@% 2%% ‘*%h%

H 4.34; N, e tithes 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 gel using 2:1 hexane:ethyl acetate as the eluent; isolation
of product afforded 1.6 g of the title compound as-a clear oil. TLC Ry = 0.12 (4:1 EtOAc:CH,CL).

45 Analysis calc'd for C14H13F3N°3S'1.1 H,0:
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

2-(Mercaptomethll)-3,3,3-trifluoro-N-[2-(4-hydroxyphenll)etﬂyl]_r&pana_mide

A solution of the title compound of Example 22 in 20 mL of methanol was treated with a solution of 1I\i
ammonium hydroxide (9 mL., 9.0 mmol) and then stirred at room temnperature for 3 hours. The reaction mixture

85 was partitioned between ether and 1 N hydrochloric acid, and the layers separated. The organic layer was
washed with 1 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 chioride: methanol as the eluent, to afford 0.74 g of the title com-
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EP 0 449 523 Bi Found: C, 55.17; H 4.29; NV 3.63; F, 15.42; S, 8.68; SH,
9.18. Exanple 17 6 _

(S)-a-1[3, 3, 3-Trifl uoro-2-(mercapt ong ?,Q)Ahgsz‘l,aqxopropyl ] am nol - 2- napht hal ene
propanol ¢ acid, isonmer B A solution of the product of Exanple 15 in 10 nL
of methanol was treat ed W|th a solution of hydroxyl am ne hydrochl ori de
(0.552 g., 7Pund 7"©9ﬁ‘|_ oo‘F’ IN sodi um hydroxi de and stirred at room

terrperature 'ﬁlYé'sF E L ut es as judged by TLC. The
975 ?%ldﬁﬁ ﬂ ~white solid was taken
a

reaction m x't_urg

up In 25 pL of vvact' z yr aetate(4x35 m). The
conmbi ned orgg&h&e%tractwas vvashed with 50 nL of brine, dried (MgSO4) and
evaporated te—grve—1.4 g. of white solid. FI ash chro- matography of this
crude pr oduch (G idmefi) 98 térkE3nliz 34-byr@ASRY .ropansmpound) eluting with
ethyl acetate: of the title

i somer B gonpoubd siked aomteh 6fa-(2‘-EMﬁ6eﬂ1bepﬁainS @J 60Q, 37r’flrﬁno|)1n72%o mLZBd?y méthyfenBEhiaride
0.19 (100: 50miintaihétydt -f0eE was SddBe X sdMtion 6EL-iriflucishhethyl-3-celykthicpronibyl Sfloride (4381, 96)7
met hanol ). lomoifinat mk ofairyandtigletle éhinfideGihd Hibe thd Na&Bh was stivéd 40 S0°CHor 3hoidd. Thdkeaction
3.77; F, 15. abtureSyas@adhgd fobitimeSwitiB% dedium tiydrogen atbofikils, aid thedargiic lalybr was difed over an-
15. 18 S 8. irouBkhgn8sidpsulfdte filteuédand Bonddditrated in vacuo to yield 5.62 g of a yellow solid. The crude ma-
N- 12\ ¢ Actét yletidhives fish ¢iydmatograghed on FA0fmLIsHERS- 1isilisy ogb naingy-athy| asetatemethylpnashigride as A
stirred susp®asient isgfatignaof ere@méforezd 42 fo the Jitle gonpound psa lipht M?[°WGP"ddF‘3P 87-89°C.
acet oni tri | eAtayaR Faled tfrsielsN:2e%| ed to 0-50C. and

bi s(tri et hyl si | GI4P¢Eim o8 @M ATHS: f‘ol‘ﬁ 62 mL, 40 nmmol) was added. The
reaction m xEPe 856725 4841 I A(EHNBT3X 190%hi 1 e sl ow y warmng to room

te eratu e. {E_AftE 2 hours, another 3.5 nL (13 mmol) of bis(tri-

met hyI silyl) &r oacet ani de was added which resulted in a clear |enon
col or sol uti Qmép&pmg{hﬁ)l g{nﬂ"ﬂ&% 1 foVal: rglﬁ J i&'g thR; yhenperature. The
reacti on ni xture was coore etTyT - 3- acet -

yl t hi opr ogi Ony|As€lmldﬂrofl‘ﬂ§3pr6&xcﬁ9E£hmple%%@|Gﬁmrﬂdl?ﬁ@b }AEGH' Tméthabi/waier was chifled to
acet oni tri | egsg@gnqaraRswi SRNVoR,OM ¢14.8W, ST 74 MnBIF andAlirQTunilthe dolufiéh debdmeloiear,
hours at O - agpRédmatefy 10 Afiles. TREYBECHbrWeR conbhritratel PWEcub BT baicd8 wes talieh 8p in a minimel
reaction. Theolukd of W@ GrhétRenolWaX ddeEto ViftFove StalNY) AREIFopHINEa bver Hghtic §idid BOGSHT i yéliow O
gi ve(a,yel | oydli@The/cride piotkicewastashbhrivadtogaphdéd oh BSIMLDf diRh yeeshitingwithyrettiend dhlofdetmed
m.) and wat etharfoh ©7:8toafford h.a3 g @ytsenitel solip b asetcapramethyl)-d, 3 Betrifl@xd-N-{a[H-@eridinyijethylrirdpgha,
acetate (4 xmigeand yhitetstlg; ro.p 1M 1EHCLTUT Ret021 (@S5aneitniehrediondeimethéboll of bri ne,
dri ed (MySO4pnalyain daledap@nthiFeO8o gi ve 10.3 g. of a yellow senm -solid

resi due. A 0.68 ©.4786H; 131 FA0.48:Y, 40.8% Gl SR8 was flash chromat ogr aphed
on 75 g. of Eed:Castfd HAGH F. A% 16Nt 3888} 75: 8et2fBe: hexanes: acetic aC| d

100: 100: I*t o |AéP'H"°0 offthe °Vec9r°dt'%6 26gs¢- m@?'ﬁ!‘ﬂﬂ '—Qacem!t%{gv%*rf%*ﬁ%‘rm

,%%ﬁ %’,‘%‘@pm o . (0 {sbé‘ﬁ&mé%%
W ebr e

O

A) and 0.12
9. of crude nec
g.) which ga nalyms al d X 11 osAoo? of a mxture of both the

d| asy er eoge &eSH L5868 . rﬁa(g i ons were
1

rechr omat ogrp&}agz(é h@éé’]g EN,SHEE, ¢ 18(3?55# fo.git ¥ie1gbged 9. Of isomer A and
1.25 g. of isoner B. Both the 2.5 g. an g. portions of isoner A were

conbi ned, trgipRied W th hexanes containing a few drops of ethyl acetate,
filtered, and dried 40 to yield 2.57 g. .of the title isomerAproduct as
awhi te cr#st a{(MemmG)ﬁJelhsdH,m-ﬂlﬂu&m-{iﬁﬂlﬁﬁraza'-ls@l)Rh‘yl]ﬂ’oﬁk@ar(n&é)0 50: 1 et hyl

acet at e: hexane: acetic acid), [cID = -146.90 (¢ = 1.00, nethanol). Analysis
cal c' d for CaZNiEShRBXpaBonyC3-adigoprapionitile 5. 51; N, 4.25; F, 17.31; S, 9.73; .~

3-Aminopropionitrile formate (1.28 g, 10 mmol) was dissolved in 40 mL of absolute ethanol by the addition
80  of diisopropylethylamine (3.48 mL, 20 mmol) at 0°C. After stirring 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. 44-45°C,
55
B. 5-((N)-i-butoxycarbonyl-2-aminoethyl)tetrazole

Tri-n-butyltinazide and the title A compound were heated at 115°C in 100 mL of xylene for 48 hours. The
' 18



Found: C, 43.79; H 5.50; N, 3.96; F, 17.10; Sp 9.81. 45 Exanple 19

N-[2-[ (Acetyl thio)nethyl]-3, 3, 3- trifluoro 1- oxopropyl J-L-1eucine, Isoner B
50 A portion of isomer BfromE?i_@ % §4(2.61 9.) was triturated
twice with hexanes containing a fe rops.ot ethyl acetate and once with
hexanes: et her (3:1) whlch afforded on filtering and drying 1.6 gh of the

title iso- nfgpcten concentrafpe ip yacup %"cta? Teﬁ'ﬁ‘@ %IdfsEP"'eﬂf :8 (29:6:11, pyridingiecetic
TLC Rr = 0. 27"' )?S'E)" T"@P jjica é?%ﬁ) ‘”ﬁ %dedaﬁﬂ‘ éhe ‘f’? EZE(‘,'T. at "’E;EI tgmperature over-
+109. 60 (C _n was on CUH ngzg'la o Igrlr-
gggB I7:6 i? % ne( p%u % Png??gp pygm hepéro waEI
N-[3,3,3-Tri uoro’-" ‘f caett'(t)l?ret o oxoprop 1 - L | euci ne, Isonmer A5

A suspensi oncoj_(?_xmogﬁ, %golg{ dme 18 (2.3 g., 6.98 mmol .) in 4A5 nL qf

concentr at ed m. of water was stirred at room

t enper.at e uncas tut&regdaﬁp&ﬁ& (1688 g] §8XhAS) wa’Ehﬁsdiv%&ld'zb I 8 efyFebtat® SAtikble@ Wit REY. The
aci dified Wi teactioRenRitkeesistitfod foy 8l Faueaind the kdsalr prodipkite v filtePeddbyiald MB e doimpauing d
with 100 nL @fosg) dud soid; mipatae-1kwl @ed by 3 x 75 nlL of additional
extractions. The conbi ned ethyl acetate extract was washed with 1 00 nL of
brine, dri edD(W}hi@mﬁhmmﬁmmm&ﬂmwc}5-9ma'tfmr®hnammof f-white solid.
FI ashehr®nat ography on so 200 g. of silica gel eluting with ethyl

acet at e:  hexandbe titled dompeyad @.92 9,015 10O} wassusrgnded ih 13 miz of diy acefpnitrileainder aren. Bis(tri-
i somer A ro@&'&!‘s“a&"'f&’%?%'@r@%mbl 1986 manol) yps %Fde(h‘i S“’!ESISD“' 2 glggy Eolution wes qifained

0. 38(100: 50 ﬁ? f@t' Thed&@f‘%{t@*‘ﬂ@%@ﬂé"%em € Za'ef' %mtvﬂ P@' ¥ °”°ff'°®b44 g,
met hano|) lgwas d rqPH e Rgoype sti to 0° he a turF
19.84; S, 2w S6'5; eta&fj? gnL) oTan vr_as washed ’
19. 51 S, 11Y Wa x), 2 ‘g] ie bver sodiumn’sul te and conben m vacéuo. Addition of
N-[3,3,3-Tri t: é,w"gga, : s""ﬂ%’“’ JF §o1 v Tered and rieq (1,38 gy, mp 157I1205(r:rer B 20 A

suspensi on of t gaqr 4 mqg§1 91040] 1A3 g., 3.95 mol.) In 2.52 nL_
of concengr afgiglg.2TERE: Hrgfbygrzq>59¢e1aad1 3084 mL of water was stirred at room
tenperature under argon for 8 mnutes. The clear solution was acidified

Wi th 5% pot agsdnipi@2dydr ogen sul fate solution (120 nL) to pH 2 and extracted
with 75 nmL of ethyl acetate followed by additional 3 x 40 nL portions of

et hyl\dacet at @,3,3-hfuchoziireraptorfdtiyiN-R ¢ B BlrolshbBgropsamidd washed with 50 niL
of brThe,sdried (MJSO4), and evaporated to give 1.04 g. of light yellow
solid. This natTae tithkl compundaf Fiamptec6 (.0 ), 325nma)) wasrdisgaived ek 0PCurgiersargon Ina5 micofa 1:1
Thi s conbi nedongentreted NE{Qki:H.Qlsolulios. The reattiop chixbye Wasstimedah 0°C forgtninytes@hd themacRiFed
g. of silicawiedN ’GitnaHRatArG: Fherddyet wag extracted Wil etiviacetate eqniaining Sipercent Oethanolisx)
whi ch af f or d€80 oL ggrtiens). die ergpaicdayer wes waehed wittEbrige, sldestqverpedigm wﬂfﬁleemtwysqnmtﬁq ife
solid, m$. 1% Thegpidueyag chgomatographey tbrgm 589 Mng[m gel using a (3:3:94) méthanol:acetic

acid:methylene chloride solvent system. The appropriate fractions were combined and concentrated to yield
0.56 g of the title product, m.p. 182-184°C.
Analysis calc'd for C7H;oNsOSF;.0.13 H,0:

' 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-@-h[droxyphenyj)-z-(inercaptome‘thyl)propanamide

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-tri-

fluoromethyl-3-acetylthiopropionyl chloride (4.29 g., 1.3 mmol.) and then stirred at -10° C. for 5.5 hours. The

50  reaction mixture was washed with 1N HCI (3x) and then brine, dried (MgS0Qy,), filtered, and concentrated in

vacuo to yield 4.58 g. of the title A compound as an off white solid, m.p. 148 - 149°C., TLC R;=0.73 (4:1, ethyl
acetate:methylene chioride).

b) 3,3,3-Trifluoro-N-(3-hydroxyphenol)-2-(mercaptomethyl)propanamide

55
NH,OH (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 0°C. and stirred for 10 minutes. The reaction was quenched at
0° with 10% potassium bisulfate, and extracted with ethyl acetate (4x). The organic extracts were combined,
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acet at e: hexane: acetic acid), [cLtD = +4.80 (¢ = 1.00, nethanol). 30

Anal ysis calc'd for C1OHL F3NOBS: C, 41.80; H, 5.61; N, 4.88; F, 19.84; S,
11.16; SH, 11.51; Found: C, 41.83; HEp54ﬁﬁm3Mn 5.04; F, 19.67; S, 11.13;
SH, 11.79. Exanple 22 35

2- (Acetyl thi trif I ! 3 oxyaoh ﬁr quam
(2352)_0”1?‘ ;E ! {jrgash g:?j! %503 S:El;%/f sil ngw ?gm no t:.:hﬂ
of 2-trifl uo %E‘ﬁ c1‘ylat$h| ) pr'opl ohy I o) é 1%"1 %‘
mol ) in ,Jg] c g mé"’sl%‘zg 661 R)d: de and then the reactlon was stirred

at -100C u;ggo gslr,@gg{, FoM. 2@1§(1’|»\L§’3€3|¥\@$9d\ﬁ$hed three tinmes with IN

hydr ochl ori CF@ﬁgé 4@133,., 368; /5o ¢, Qoézayem 79%%H, fidsed over anhydrous magnesi um
sulfate, filtered and concentrated in vacuo to yield 3.5 g of a yellow oil.

The .crude matgkprl2oawas fl ash chromat ographed. on 400 nL of LPS-1 silica VI
usi ng 2: lsshexane:ethyl acetate as the eluent; isolation of product afforded
1.6 g of theNi2-[{Acetyltiisymnethylich, astaflaire hoxopriopyl)-Linofleudihe, sofderi? (4: 1

Et OAc: CH2Cl 2). 45 Analysis calc'd for Cl4HI6F3NG3S. 1.1 H20: C, 49.61; H,
4.88; N, 4.13; Bptringhiiy)tEluc@ace@midp (§mi:, 6QOnmdl) waBadded to o susFensip of Ii-ngripucipe (2.62
16.58; S, 9. glzom |4@ mb gf aggtonitrile at 0°C. The suspenslon was allowed to warm to room temperature and
2- (l\/éLeap’Fo 4 WFyde'%‘i '@ﬂFr#‘fNP‘a'bM“ Hl"[°2‘a(‘aﬂ Miﬁﬁ'mﬁme%ﬁ%ﬂl";g 8 a?fa?ﬁ%é

A solution o er20

&nd iiuo ey 4 oot

treated Wt h"‘!f“tgfﬁ sP'gg{"éﬂm t“’ he "l"l’ﬁ?ﬁ

stirred at r [E,Qn ‘r‘g exir c|on e aqye extra edeo:::
Bth teré‘{ vé and Erw a ic %{iﬁﬁh b? 9S0,).

Eﬂm 6% e-ab: Qﬁt Celite

pamuondg%@‘;

sepgrate

br e, 1 Sl i swaa e ﬂws:%n sane&ﬁy%oeﬁ
I N vacuo 10 ybgtdle doid(P5025655 Q&@La&a&%{h V&Lthe%é@ did{700: @zs; I\ fig ﬁracadate\&@aﬁc
flash chromabsds 5)0fhe Béle)1e6d-pofaf f ks o dcsfafa@ehndtbwemmatzd RoriTRépkiib ©afford

chl ori de: 2 neﬁhmﬂ@bllda:ﬁncﬁ#aar@m@med tWic fRmleMidcdlate/Moxgheryihg\rdérihigh @acGumat rodm tem-
EP 0 449 523pddtuse il n8lhaus affoidbd 1.95 gs ofl thectitle Rioer AABmpdufdas aAvhitd pider, 8.p) 176d 1FeC.,
C, 48.84; H, T4 B5;0.30(etHyl acetatelhexab@adsfls acd, 30170:13 o], SHi33.F1c 286, methanal). C, 48. 97;
H, 4.83; N, AnchZis clic'd. i CQB;FBO,S10. 76; SH, 10.93. 5 Exanple 24

2- (A@&/yl t hi onmet @yA3)76:3, 8.58-N; 4.25; FUGBG-SN.F2- ( 4- pyri di nyl )ethyl] propanam de

i Fo hound:iG; ABTH: HAA.4R NiakdB50T, 19457 3-%6T noet hyl ) -pyridine (4.60 g, 37.7
mml) in 250 nmL of dry nethylene chloride naintained at -1 0C was added a‘
sol ution of ExamplefPyor onet hyl - 3- acet yl t hi opropl onyl chloride (4.38 9, 18.7

N-[2-[(Acetyithio)methyl]-3,3,3-trifluoro-1-oxopropyll-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. 123° - 125°C., TLC Ry = 0.19 (éthyl acetate: hexane:acetic acid, 30:70:1). [a]p
= +123° (¢ = 0.63, methanol).

&ﬁ"" 40 Analysis caic’d. for C4oHgFsNO,S:
C, 43.76; H, 5.51; N, 4.25; F, 17.31; S, 9.73

Found: C, 43.97; H, 5.45; N, 4.29; F, 17.13; S, 9.89.

Example 31 o i

N-[3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyll-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 (MgSO,), 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. Tri-
56  turation with hexane and drying 18 hours under high vacuum afforded 1.175 g. of the titie isomer A compound
as a white solid, m.p. 96° - 98°C,, TLC R, = 0.38 (ethyl acetate: hexane:acetic acid, 40:60:2). [o], =-43.2 (c=
0.60, methanaol).
Analysis calc’d. for CqoH4gFaNO3S:
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mml) in 50 nmL of dry nmethylene chloride and then the reaction was stirred
at -10C for 3 hours. The reaction m xture was washed four tinmes wth 5%
sodi um hydrogen carbonate, and the OT A a6 sdadE" WWaS dried over an- hydrous
magnesi um sul fate, filtered and concentr &7 ' vacuo to yield 5.62 9 of a
yel low solid. The crude ma- *5 terial wag flash chromatographed on 700 ni
of LPS-1 silica Getl-3idh{GTN 488 FniA84c% A1 1 8Hyidfhy| ene chl oride as the

el uent; i sol Eeyngdyf: 4168 HoRidre N 4% B 2% S41049: 9 61‘7’¥he title conpound as a

l'i ght yeI | ow_sol | d mp. 87-89C. Analysis cal cdd for C13H1L1F3N202S: C,
4874H4E?1—9!i—1779|\|87551001 Found: C, 48.67; H, 4.64; F,
17.60; N, 8 7§1[
2- (I\/Ercapt o] hyl ] pr opanani de,

hydr OC hioride 2§, Aﬁ% pﬁgmtfe (& I%E) Ws%gjéﬁtto Qius@ﬁa&mfﬁm%dﬁc% ofExBmple 5o ﬁ
mol..) in 301fan9?:eZ:y eante' Hombdehétué 'tﬁﬁH
5 i of Njg40 Hnﬁéb%?er ing fdf b mta?émmmu)es ame&w.ﬁme Was additled ® pm wun% ﬁ&ﬁe
cl ear, appr O pbtasdiuinieufatd sBluiiial T acmbﬁhixfuﬁbaﬁ‘dsleﬁﬁcfé@ﬂtm{?mé&té e oinEb TGbrAbirea d
t he resi due emanit iayetiwerdwdshedavitibifie R0 MLY ktseMES0,)\arddaionde itRitddadisfford sl ightayelide Glo-
to i nprove sbiddE. Thid rgdiduands thyamaivigtapiied dn 85 @ 1 2xngdiica he@ colune wding otByl gretatethegany:acétio W
solid. The crcidad0:p0:0ueutionsihe awrh frediiomsmeragneepingell and cG&Gporited fregn hdptaae ealford a
el ut ivggwi tsh aeloriesd solidelri¢hovas Giturated wigithexanh.diiitsition @it dyingaffaridéct. t6 gl oeQwhife salifl. This
white solid material was recrystallized twice from ethyl acetate/hexane to afford 632 mg. of the title isomer B compound
2- (mer capt omes pRjaripssnesdies, myp; ﬁmoﬁ%fcl\lfoR{ﬂo?ﬁ/ﬁethdlaﬁ%tf ‘deXapepeslotridn 40:60:R).delb 5
a white soli &2 ("p'°111 °th1@Boc TLC 2 0.21 (95:5 nethyl ene
chI or.i de/ fret Aagivs g’s;'c Hgyé'e ) 19 Lor CllHl:?li’iNZOS C, 47.47; H, 4.71; F,
8; N, “10,_07 7.62; H 4.69; F, 20.16; N,
é’s 11 Jf%""u‘éﬁ“s%"' gm'gg‘ g%@ @@oﬂ%ﬁ“’%he above product (1.26 g.,
4 53 mmol . IEQ ﬁg :,Etof acetonitrile was treated with excess ethe- real HCl
and stlrred nutes, the volatiles were renoved in vacuo to yield a

clear oil , Trdyt, | > b t ded 0.978 9. of the
titled cozrﬁpo(é)-'\}l[%ta.m OQJZ ol 'J"Etwl) o TE%OMU ., TLC Rf 0.17 (95:5

met hyl ene  chlapijdecaminibingyl-s, 3Aqad|%ﬁ,qsoxgﬁ4,®u.q idofaticifel 1H, 4Cl F3NZOS 0. 07
H20 40 C 41.8T, H 2451, N 8.87, F, 18.04, S, 10.15; SH, 10.46;
]\./ 22. FourBistrimsthfislyfitrfluotdacefamide; (16¥nL, 80 mihol.) nas ddledtd ;a sispersidn bfL-isshtcine (2.62
10 64,7 C 30 1@., 26immbly &0 In. R &cetbhitrile at 0°C. The suspension was allowed to warm o room temperature and
2- [ (Acet yl t histrjedtsr 2iyuts:- A2 hE tithe apprdximaiyondthifddf thdsolid had dissolved. An additional amount of bis(tri,
H t et r azol - 5mpthylsitybiyifljopracetamident dd, 18 mmol.) was added and the mixture was stirred for 45 minutes. The
(N) - t - But oxy ointusewas cogectaDopnd@iifniomeihyi3-agetyithiopropienyshioridet(4.7 §.c20framakhwas added
(1.28 g, 10 drepviye avar]Sainytes psasgiulion infl§ miof asptoniiglecAfier simag for1fdiourp gt reqmdemperature,
addi ti on %0 t'l?f“’ﬂﬂ“?“ﬁ‘éi’ﬁﬁ"e ¢ l'%%ﬂe!‘ré" WytiongAnproximatsiyl 198 W‘%U&? added and the re-
Afterstirringyy ofggf racted wifh ethyl agetags (¢ T i pige

imL}, ¥ ﬁ;% .ailgla w1th
was added an "'Ie d 9%‘&#"8“%& c? awsg’& Ll
hour s, Conce ace ytig ro- 1%@;83 p me m. ﬁhg:r%l - 1olp -ns -
(200@’-) a é};é 9 Qg Qéj— -12-] ﬁm”\&ﬁ? 1% -L- oleucl e.

sodi um bi car q.{,‘ 411 Dy%ﬁ t _ncen't rate acuo
yleldthetlteAcorrpoundasa30| g), mp. 44-450C, 558

5- ((N)-t-but Q%@gﬁ-ﬁi}&ﬁlﬁfr{e’m@gb&@ﬁi&m&%ﬁ %io%gil%-&ndumne butyi tinazide and the
title A conpound Wer € heate Xyl ene for 48 hours. The

- 45 Concentrated ammonium hydroxide (3 mL) was’ "added to a suspension of the (S) diastereomer product of
part (a) (1.5 g., 4.556 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

i washed with brine, dried (MgSQ,), 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. 130° - 131°C., TLC R; = 0.43 (ethyl acetate:hexane:acetic
acid, 40:60:1). {a]s = +35.8° (¢ = 0.45, methanol).
Analysis calc'd. for C10H13F3N033 - 0.10 H,0:

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.

ﬂO
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18 EP O 449 523 Bl reaction m xture was concentrated in vacuo and the
resi due was dissolved in 2:8 (20:6:11, pyridine:acetic acid:water):ethyl

acetate. Silica gel (25 g) was added g tad b gf Xture was stirred at room
tenperature over- night. The reaction mxture was filtered and the silica
pad washed thorou hly with the above 2:8 (20:6:11, pyr- idine: acetic

aci d:water): cetate sol vent. system The f |Itrate was concentrated in
vacuo and th igur, 5 LS 1r at ed 6 orrl1t ol uene (2x). The product
solidified u@s&f@&; Pre-Zstmercaptapetigd UG hduct was filtered to

L ﬁ;@ i safbii:rﬁ@s‘a B

g’ 8. 8- nmol ) midtre ied to
The reacti on,fy %Wﬁ a\@'@iﬁm §:Buhf§l’é§ ut PEn X H;B%m%l ﬁter(EﬂUoHLPQ‘h%ﬁﬁhSH drédhie
was filteredid&s ¥rs wisHel @it brihd, Aridd (NGBS dRtfcohdentrstedd ThedSsidie W éntbmatBgidphed on a &
120-1290Ge ( d@Scnm silicRgel column eluting with hexane:sthyl acetate:acetic acid, 75:25:1. The pure fractions were con-
2- [ (Acet yl t hicéntrated hndlcbevdporatedtfiofn heptarieit®affrd 141 @Mﬂamrsamo‘rms&oud reqifrbtiilef eRi@iuia m
i de Ky1l5 The aikd théreugftritwraten witthdpnd) Be)gine, @ndlfmntatienth yembastranel agnauncias ethyl adetateTAfidr -
dry acet oni t find! tiitratiod,ehis reatggiatwas Bied (det highivadulny t100°G ]t affordf0L 79 grafithe ttiedR)idiksterebme?
m., 19. 6 nmopijpduwebas aanhitesblidmop. 340° F 142¢C. UME iR = 3% (ethyl mcetatd:hexanoracetia gcid 40:80:2)defo ¢ 2
hours) The rE&L{ci=FSnmstharele was cool ed to 50C,

2-trifl uor omdnawpiscac'd a8 CophishiN@:%r opi onyl chloride (1.44 g, 6.14 mol) was
added dropw se, &rft]-80ifh 5311, 4F% Fv0§§459t i"t-1%81:1861 2 hours at 5 to 1 0C. The
reaction ni xFoHE: G A2 18 H5 87N > 49-883 51 114540 22-2%i ssol ved i n ethyl acetate

(200.n) and_the ethyl acetate solution was washed with water (3x), pH
buf ter 4.%2, EB‘?’—'?—&@%( 2x), dri ed over sodiumsulfate and concentrated in
vacuo. Addltl( . -

filtered and*€

COH 2F3N502S: Qsoﬁﬁon% 5‘2 dr?heﬁlglet aarl%ptyl En:no—%%eﬁn}lhs:éno&d%thy?éter[ﬁﬂ%by
C, 34.41; H nd-adldt-Eiblert 25«;:39 ;Ontetti &@ao 6ﬁMe cnﬁrﬁ Vit 18, X PRI 5)E (6.26 5., 20.3 mmol.) in 100
3,3, 3- Tri f | UGH @ rRetkdmBIiwas REAMHHRY N s&&hﬂra'ryﬁr%mde solution (40 mL., 40 mmol.) and then stirred at room
H t et razol - 5etippraiuRitbr 3MoE.aAEWEhE!En v theh Rorcbritla®d HVEING Rtheasiéus KBN & iR RatériThe
g., 3.2 Mol aqued@Soldiicnas Waeddnc Wb ethpidestata afid@iRen dtidRiedwil SNHCI,dolldwell by extraction
concgnt r at ed withblf)Hickiaia (4xp Thalorgaric exiraas wetedinbiaed, dried (MgSO,) \iiitered; Bid comantteted @¥azuo
for 5 net e gived.68 lgaot 33 (2 2ekirhetintbthyd)-biylcaiNoyiamitcos-péthyihesdnold @€l asfaeapsibduct -
was extracted vidoltiendhthls agd (he3ine 2.50minali) imiethy! dGetpte (Sowl) wastrsated with HG 83@Q M §dhdion il
portions). Thtyiareaiei2t mlaaParmahhandakiresd @troou temperaturgdor 3dipyra dherpagtion wah sparged with
sul fate and &lopddhancancerirated inygcuo\jgvigidha whits golid yich was tfisatediyith athyl G@P’éﬁﬂéﬁl" 379.

t hrough 50 g°€ﬁ'a"l\%'%1l‘°§¥"ﬁ"%"8'° gt h!fg?‘ﬁp"d& 'g 8- 1859426 Fet hanol acet

aci d: met h¥fl ene 'ﬁ?‘"ﬁ?"ﬁ é‘ , ?°F’§[" °f'? pRtreated

conbi ned and ‘i(l % "B” dg‘; frifly m°')a"d
182- 184CC. Aﬁ "‘P*b orpH) ?ac 47
25.78: F, 2 0 tnl opw ove@: | d a rm to
o5 F 2 0 T V) rm ac mlx re wa c%q ntra d and t e s| ken up

5@ x) followed by brine. The orgamc Iayer 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:ethy! acetate and finally treated with decolorizing carbon to yield 1.7 g. of the titied (S.R)
isomer product, m.p. 102° - 103° C., TLC R; = 0.34 (hexane:ethyl acetate:acetic acid, 100:100:1). [a]p =-124°
¢ 45  (c=0.78, methanol). -
Analysis calcd. for CigHagFaNOy - 0.3H,0:
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
(8,8)-3-[[2-[(Acetylthio)methyl]-3,3,3-trifluoro-1-oxopropyllamino]-5-methylhexanoic acid

Fractions containing the slower moving isomer from the flash chromatography in Example 35 were pooled
§6  and concentrated in vacuo yieiding 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 (S,S) isomer product as a white solid,
m.p. 124°-125°C,, TLC R; = 0.78 (hexane ethyl acetate:acetic acid, 100:100:1). [a]p = +98.4° (¢ = 0.89, me-
thanol).
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Exanpl e 28

3,3,3-Trifluoro-N(3-hydroxyphenyl)-2-(nmercapt oM et hyl) propanam de 45 a)
3,3,3-Trifluoro-2-[(acetylthio) rret hyIE},oNz;gﬁrmdroxyphenol ) propanani de To a
sol ution of 3- am nophenol (4.02 g., 36.8 mol.) in 250 nL of nethylene

chl ori de was r- fI uororret I -3 a,cetylthl Qor opi onyl chl oride (4.29

9., 1.3 nmol A?"'y 83'? for 5.5 hours. The 50 reaction
m xture was 3?353 ?Bhen brine, dried (MJSO™4),
filtered, antet "gx?acUo ®eld 4.58 g. of the title A
conpound gas E %ewv\,hl te sol id, mp. 148 - 1490C., TLC R = 0.73(4:1, ethyl

acet.ate: neth hl oride). b)
3,3, 3 T 11 Ut @:dholsl e A YRR by B ARIARER S My RbRRANAT de 55 NH4OH

(14.8 Msolu
A canpound (1- %u&ens.&&&emi .Lordenprl@ciﬁs ERdmple: 35 (1185.25.6 RRbl) 3 Watertaintéited a @3}
stirred fQr ilierdribainvastreatddith SAfdnivi hyiraddedsRBERRA, 10 LD mial.)and kel RF SdmiL

bi sul fate, amgkreattidnib Gebnitiell it 068 Athl 14G@Esfa0% pdtdbsiim bidliate@hdrAsH extratield WAK étByl sidat- ©
conbi ned, 19ate (4xEPhelorgbfifd extéddts Beredormigxthd,(diR0430,), friltéréd mreitboncantehtagidnvaeurits vidle to
in vacuo to y.iocéyetiovdsokd. The cradfe reactionlplodvet wesl flash chidmatographed en 20tmésof silica gel slufiigadth
chr omat ogr aphexdnethybasetatei2: 1) fo iglate®®1 9i df ihe titledB R) isdmet frodychap @ whilg 8olid, nivt1554 16676 -,
chl orN_de/ tret Wehitd= 018 (yexarie@thgl ﬂsﬁahga@ﬁ'c §°F¢e1q0119?9 lelo PR &6 =0s88amethampl-whi t e
solid, mp. Aeehsissalqd iqyBuHiFENesSy 6 (95:5, rret hyI ene chlor-

i de/ met hanol ). G438 A1 598 4.8, £/ 1. 9?0% 1%?&6# . 0.07 H20: C, 45.30:

H 3.85; N, B5ouq:C.#3.8%H, 608 N.4.79:R 1§32 SJ0625H, @)b'”r:ound C, 45.26; H, 3.81;

N, 5.09; F, 20.82...S, 11.72; SH 12.31. Exarrple29f0
I\I—[g_,[(AczgtyEﬁﬂéﬂQfethyl] 3,3,3-trifluoro-1-oxopropyl]-L- nor | euci ne,

i somer A Bi s( e C. ) ) was added
to a suspensirsiéf? O Q;?’_;J, %P&é&rﬁ%ﬂ@@& @P‘E’B%&MKE%M
acetonitrile atadidensidhitfine g@%ﬁb%ﬁﬁﬁf Exbth Y Sif(0.6Pg.VBF Mihdi§ inwWaRMIRERG até-tS, ©
and 15 V@S _Sfdef drf wes trestedvith BiviSniuneydi8iade (i BNitidR, 10 AL BaSmoR) dnd SHirel foPs Mltbe]
di ssol ved. Titg reslier wadhusRodd bt 6> @akh HETAObEG% potalilin bisaife and then extracted with ethyl
2-trifl uor omateye (4:3-The ohgarid dxtravs viegd compihed: tirled (Mg$©,)( fiiteréd,Gind cortbntiaited in yacudts yield
added dr opwl 36 gosf @ yelid solit. I Thib Er8deasactonpeddudt ivae trifurated Witimheaénethgt apetits fo viek. 0.78fgt afr
stirring at theaite (SsS)p@mat prodactfasran $8 whiteUsolid; ni ) 455° e A56° I0Q ITLO®RS= P8I (etig doathid:hO0
L of "Wat®r amchcbtvacid. 9N fuliF x26UF & VRS, rmetbanalpt ed with et hyl acetate (500
m.). Brine wAsaysddacd.faChHaBlOs an enul si on which fornmed during this
extraction. The S84 6103\ A-6%dis180% S AR 8HINGE 20 nore with ethyl

acet at e (100 FeHny: GaAd126; HeB. 28 NiA-G%ek 19943 810221 ML ¥¥7d. wer e washed with bri ne,
dried (NgSOfL)E and concentrated to afford an oily residue which was

pre- absorﬁed-ﬁﬂﬂ%ﬁl te. The crude product and Celite m xture was | oaded

ﬁgigngne? hi(/l %:?R’;rgéiflimfazgmﬁap%mem)mmghwiﬁﬁe L%ﬁq&y{ﬁ' 'Egogﬁwsgq 5L

TTCUA

acetCie acet'FN&FHe%r(\ZtQ&y)gQQmﬁFLhu&lamﬂgxa”e et hyI acetate: acetic

To a solution of N-[(phenylmethoxy)carbonyl}-L-leucine (3 g., 11.3 mmol.) in 60 mL of methylene chloride
at -20° 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 156 minutes at which time a solution
of ammonia/methanol (about 5.6 M, 20 mL, 113 mmol.) was added. After 30 minutes at -20°C., 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 (MgSO,) and evapo-
rated to give 2.82 g. of the title A compound.

b) N-{(Phenylmethoxy)carbonyl}-L-leucinenitrile

To a solution of the title A compound (9.25 g., 219.86 mimole) 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 onta a flash chro-
matography column eluting with hexanes:ethyl acetate (60:40) to give 4.6 g. of the title B compound as an cil:

§5  TLC R,=0.57 (ethyl acetate: hexane, 1:1). [a]p = -49.7° (¢ = 0.82, methanol).



acid (500:500:25). The pure |less polarfractions were concentrated and
co-evaporated from heptane to afford 25 a white solid which was

recrystal lized twi ce fromethyl acetgt ﬂ&g &@' Dryi ng under high vacuum at
roomtem perature for 18 hours afforded g. of.the title isonmer A
conpound as a V\/mte povvder, m p. 176 - 178C TLC Rf = 0. 30 (et hyl

acet at e: hexar‘f(.s’ L B hbutyicarte ot V's = 0.6, met hanol)

snalysi s cal o d @uw S w,j;,hgo il iy €26, g
3(1%

N-[2-[(Ac gt yl ene ixture was cool to mta

for di-
nahiflg with 1 Cihe o (80140 g
e B B R O

U
concentrated to af |te SO vvas recry aﬁlze tWICGfI’OI’T'I

ethyl acet at %é W%ﬂeth#r&yﬂ%-ﬁﬂﬂdf‘oﬁe-ﬂ%&han‘éﬁﬁb‘ mgglr@é,&amaded 1.953 g. of the
title isomer = 19 (ethyl acetate:

hexane: acet i C akduepensiéhi offhe e C comuhd Z.84d. AF minfel.Fin 100 ABof methbAbRddAtathing dd8ty! chloride:
Anal ysi s cal gi.th mif, a9.6habl) 83N Blladium of SarBdn catalyst0.28lg.) s stred BindeFan dkrhospiisre &,
9. 73 Found: Gydrégén Balooh)at fodihiemberatdre 28ter hours/anlbdditioBal afhousbof 26% patipdiim drlcadbon cat-
N[ 3, 3, 3- Tr i falystd®.28 d2)-ahdracetyhghtoddas(il .4/ inl)}-whs adsed pto 2P hpurd, the orattion oibdree wasitered andl
Concent r at ed evapmsted diturajion Witihdan¢ap 1880 of teeditle & compaandsassyydiitesoan: of t he
produet ofé Exanpl e 29 in 12 m_ of deoxyenat ed water. The reactlon mxture
whi ch becane ehHaAavEetyik pthydr3.3,3 i m#lwlrﬂrﬂH i

mnutes. At this tinme, the vaas adj usted to about 1, W|th otassmm

bi sul fate and {1R&splutiongfthe li't Eﬂé‘B% 7ﬁ‘3'x? %W@'M?&Pfraﬁﬁ'?@ﬂ'e ‘% fgon was

acetate (2 X i bigt '“°“‘P'Ff ')&57 g stir-

dri ( My&osyee "’f’ 'éj‘f‘? %"P ‘?‘1“ s
£l a?ﬁ chr oma n’oeh iﬁﬁggo pro| IO%‘ orid §jﬂrc oi::ga§ tonlt Hv‘vglsésgm %
acetate: acete h et @mE)Uﬁ?a ﬁlc Fa&s%ﬁ%‘?ﬁ&téh @tﬁ
resi due was %EY@Q&{ éﬁo ){aQJE‘ +2% %l@km o Rieh A PinéH -1:9 hekaRe yf-é?:etate-ﬁ

sol i d. Tnas 56 shikcadc PERDE1 ﬁ&dndé%%&l'&%ﬁ&b‘@%%&aﬂb‘%ﬂ%ﬂ i & 10 MEE-UL Rex-
afforded 1. 1E5esgamyoefce:bdaa 0L6% acBtid )8 lgivé\, ARFIREHdIShizaon fromlaihliQicaiftbihékansd) P10 6
- 980C., TLCtR#(SR) Romét tilek BorhpoarRithal f88° XA ALAREE 0.22 @éiafas/ethyl L26katd I 0.5 Acatic
-43.2 (c = 0.26it), [«[yBt 183.8QL ¥ 0.59\Methyi®l) anda ab §. oS, Sf-2-{(adet EkithmEtBHAAI-triflGbro-N-[ERethyl-
449 523 Bi C1-(4H-teBdzol-Fyl)batylfpropaidmids, 8.3, 186° - 1849C.SPLC RS: 0.161(hekbnes/Bitlyl adstatd:@. S oasstit:
C, 41.708; 3+, abidd)p =N60.6° GRO0.5F mel@nd)3; S, 10.89; SH, 11.78. Exanple 32 5

4..)

f) (8.R)-3,3,3-Trifluoror-2-(mercaptomethyl)-N-[3-methyl-1-(1H-tetrazol-5-yl)butyllpropanamide :

To a suspension of the (8,R) isomer compound of title E (0.98 g., 2.8 mmol.) in 5.65 mL of degassed water
35  atroom temperature under argon was added a mixture concentrated NHOH (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 diied and purified 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
g‘c heptane and dried under high vacuum at 100°C to give 0.7 g. of the title (S,R) product, m.p. 189° - 193° (dec.),
Re 40  TLC Ry=0.18 (1:1, ethyl acetate:hexane + 0.5% acstic acid). [alp = -97.7° (¢ = 0.57, methanol).
Analysis calc’d. for C10H13F3N508 + 0.1 CH3;COOQC,H5:
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 -

(8.8)-3,3,3-Trifluoro-2-(mercaptomethyl)-N-[3-methyl-1-(1H-tetrazol-5-yl)butyl]propanamide

To a suspension of (S,S5)-2-[(acetylthio)-methyl]-3,3,3-trifluoro-N-[3-methyl-1-(1H-tetrazol-5-yi)bu-
60  tyllpropanamide [prepared in Example 39(e), 1.034 g., 2.95 mmol.] in 6ml of degassed water at recom temper-
ature under argon was added a mixture of concentrated NH,OH (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
65 a previous experiment and recrystallized from ethyl acetate/hexanes to give 0.69 g. of the title (S,S) isomer
product as a white solid, m.p. 183° - 184°C., TLC R, = 0.14 (1:1, hexanes:ethyl acetate + 0.5% acetic acid).
[alp = -39.8° {¢ = 0.57, methanol).
Analysis calc'd. for CioH;eFaNs0S:



N-[3,3,3-Trifluoro-2-(nercaptonet hyl)-1-oxopropyl]-L-norieucine, isoner B
Concentrat ed ammoni um hydroxi de (3 nL) was added to a suspension of the
product of Exanple 30 In 12 nL of degufipgasfsh water at room tenperature.
The reaction m xture becarre hormgeneous Wlt In ond 10 mnute. After
stirring for atgta &1 ctléon m-xture was acidified to
pH 1.5 with ¢o 8@? 5%[%6‘:?5? %H%tlon This acidic m xture
was extract eg W%t‘g%e é:%' & éﬁ P 3519 ? & conbi ned organic |ayers
wer e washed \gxérpple i ne (100 m), dried (MgJSOX), and concentrated to afford
a light yell ew—r-e——5| due. This residue was chromatographed on a 5 x 12 cm

5|1 iea- gel O RIS RahAC0l fhrd ARGy i Hhdefizethinadaid 0: 1 T of

el ution. The

heptane to af, fszr%}c_i 1an.Aaém¥|adne,&icasaw%@a_a!.ﬂoﬂz.wﬁéaazmsphsrryvb&weat ed wi th hexane.
Filtration an This material was

recrystal b zed A sigien df NI, elilpthyl @RS b3 1-Grdoayla eiyilanhé 2001 §.375 midol) i® §50lRSof dry
title | soner tdratyairoppanehs 2Billeias 26902 8m! treaed Witsh-mathmorpiblied (8.3 nid.3BGnmol) EnCisblfuty
0.26 (ethyl abiebtatrate (9.8 ma 76 e bidthactiokd a¢ 25€010R)0. mifudds. The téditicd hixtuee washen Til-
met hanol ). Ateédyiatp 8 figsk| containing apsolufirGifldi§£@sba® (brefared fHdR(85.48@., 240 mmol of-méthyi-Bi3;
H 5.65; N, AitgAN-nitfosoguanidire) in00 rij of @ghydrSps ethieq at478°¢- @ndhitien It warlri to SEE. gad stigred over-
N, 4. \85 1 pghtl'ipe cgd repctiog g\lxtwas]ggeng@erew f@trggwgsswashed with water, saturated sodium
(S)-N[3,3, 3bw¢?ﬂat§oﬁ"6bw TFPEP'@ layevas gried (Mg bfpnetfﬁwq copeeptaigdd o yigjd ared-

N-42- [ (Acet yIiEhprg ?z %%2’52 g;”ﬂf':r?j: gl 1;@ feggbi;tzq gfa"%tepﬁféid Themf:her
B t th I & as stals for a
;uzge;;r“s S kil et e Rl ol g

at C. The S )én3|on was aIIovved to warmto roomtenperature and stirred

o 2o s A by 3 S RGBSl B oo, "2

di SSO| ved. A anourt—of 7 nethyrsriyt)yrrr11 uor oacet am de

(4 nL, 15 mml .5 a%ﬁt.awﬁdu@wcowaﬂwa%é‘amma}.h InbtRéhol (30 1 wid SdbLdropwisd s
mxture Was GEGHRdr dilder Borzoatet (107 47, Bl8b Inkrid) InARGAIRHiIme 2200 Gt Mildlthd MiFuRIWaS Qifired for 3
chl ori de (4. hods. NedDs §ToPhctijatdb@Rardsdrisd 2ddeaRind stere@KE s mibutéd 41 o lentberatiied) kdh tron
in 10 nmiof acmkeewasTiltered aniithedNtrid waslcbritentia®l ink8cud GiliieRi abddish Bidivh GIIY IR ofl iwes Bken
35 the reaciuporsttvr aidirashadaith @ated, €094 pdtasgilivh bigdfalepsatBaiddlsbtianm bicaNuhete xentd Biind| THe
150 nL of watorsaniplager agkckirield (MgEO), filteredy andsaohdentredediin vetusrteyieldi$1. %)t of dhettitelB vanipund
et hyl Tacetat @s ¢ Beige sbidmppl 50° - 29€., [pbrrb2.0Hd =dngamthendlayer s wer e washed with
brine (100 nAnalysibrcale’d. fériladBeatP,: and concentrated to afford an oily residue
whi ch was preads&r#ed; bi7i9; Nedl7Bt e for chromat ography. After several f
chr omat ogr aplfPes: C.8p.48: bk &84 Ynk88nd recrystallizations 1.41 g. of (R -N-[2-
[ (acetyl thi o)meth I .-3 3t3 tr|fI o 1 oxopropyl ] -L-isol eucine; mp. 81 -

85C., [d]f§ =13l ""i ’AJH - -*!-h“ angigpdd i 5ol at ed and 1.56 g of
(9% 2] facezﬁ LS uog.,o. LA Q@lb
(S)-N-[3,3, 33 rwaﬂ" ﬁéﬁ%&& °'"P°"’ R o i’.f °'°§ =
Conckyt aied qczi;@s &;w 7
di ast er eoner d JCR H§é4 Qiter@@raﬁd n%cuo et e asawh|te solid,

deoxygenat ed Wy o8- 974, §3 0t 14550(@ @eeq,t;e% Rfoly. N a ew seconds a the reaction

m xture was a\hg.@;ﬁdmaqo,sj,gpg,mpclﬂgpg@gon for 5 mnutes. The m xture was then
acidified to pH &,ézsstmlr.70%,a86i um bi sul fate solution and extracted with

et hyl acewsat Eo¢nd: &, 6288 HYL.35; NJhzEr. conbi ned Qrgani c layers were washed with
brine, dried (MySO®), and concentrated. THe resi due was chronat ographed on
a 5 x 15 cm g 3-Avino-4-phengbitanpigiacidiydspabloiideg wi t h hexane: et hyl acetate: acetic
acid, 75:25:1. The pure fractions were concentrated and coevaporated from
hept ane to af f oheplutionasthe dtle @ gompoyr (945 95 388 ermolyh iethyl sestatel(1008L) wat irapted with ?1,9@!9
three tin®s LEHGRY aeetee GIM, §92 rgypol)yangthen stipred *{tE?Pm(ﬁ"&S'P@Feé@'ﬁé'P“ rTBeRgaqtion mix

1300 - 131CCwas qqg(gewnh.Nanqltger(afgtpﬁ | The, titered selids, were washeg-withjether and then dried to yield 5.
- g. of the title D compound as a whité solid, m.p. 204° - 205°, [o]p = _+6 .7° (¢ = 1.43, methanal).

Analysis calc'd. for C4oH4CINO, - 0.1 H,0:
C, 55.24; H, 6.58; N, 6.37; CI, 16.31
886  Found: C, 55.54; H, 6.45; N, 6.37; C|, 16.01.
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acid, 40:60:1). [aj] = +35.80 (c = 0.45, nethanol). Analysis calcdd. for
Cl1COH, 1F3NGS * 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 & fdosdpst 76; F, . 19.33; S, 10.95; SH,
13.47. 21 EP0449523B1 Exarrpl e 34

(R - N—[333Tr| ] ._-Llsoleu0|ne5
Concent r at ed ® : ixdlill B, 3-4if e 4€€on of the

S Ma %;;7@; %ia@s%&sﬁw " @E% SELLTER

was t hen aC| 41(20 | s HAR b.llroi warm to room

extract ed W'tt hyelov ated eh % d&r bgFin bt Sdetate! &iid®
washed with Waéﬂ%@ withtl{ N ancﬁi?ﬂe el’ﬂ@&r@d?l Im f itred/\BIRt concentrated
chr omat ogr aphp@cidio feld 4. S(Q of %e%ﬁyéﬂmr &il. rheCofudd %*od@c@hmu@ eHEHré%Qmié& {vkh hexanefethyl

hexane: et ly| aa6i#é aderede@Withdeddidricing chfbor? i ethyl abdite RUleR! 5{96 CHT ia AGRS yoN&F Solid: The crude
centrated andoliiavay figsh chrbridlographed dA@ionsiica lgel usthd 126:5:1 hékanegathyDdcetaterabetib Boidto lehutd.
This solid reousR:domarapd i swishingto a5 st1hethyDatglatetheiahelscatid axid toveluts tHeg,Spiadmer.
hexane, and [Jaere aaseobtained &R p)\of the (1B)dsomen AN gsof gixedlrdriitns epd .88 @ of thd (S58) isomeraThe
filtration, tHFandtdRiisomprswere eabhitribulatadwditirhexene/ethyl aastaterte vield 1LGIROE thet(S Ryigdmer ahd
0.79 g off t H&5gdf the (S R)scmpratheamotheriigrorgiremthe ritugationof {iei($.2) ispmier and theymixed fraptjons.-
1420C., TLC mere-combinag ap @ﬂﬁ%ﬁhfﬁmw@dw&ﬂweﬁe@w ® 'Sa@ied' 41 A(Pf the @'}) ’SO[T"%L q0d 0.9
15 -37.30 ( & ot thg (85) isqrmer W ‘b?f‘)g of Kppeer Qfgqtegnscyredm@d fﬂﬂﬁﬂ"" e (S R)

41.80; 15 g'f:i;h*ﬁ';g ,'%;*::;Wf'?;lf &mg’ ’%g, oo o3 2
((afa%l 2 gz ([j(:A% gt t y Fzﬁ.e ith%ébrc‘?’oi?‘rg:mg carbo{lifléldre y cetate an Mrrecrysrtai?iz%dmﬁg
302, 5-a meroa 92” ;tz? TR e T S G
ester [preparA(ﬁ for | stert ene, ti . J. I\/Ed

Chem, Voks 18, 50 :LH(4]'§'Q?$33]71(|51521Q 3,5020 3 mml ) |n 100 mL of nethanol

was treat ed Wb&rla @5&3&%—{5@@], Nngj;\;yﬁlrmm eg.$l ution (40 nL, 40 mmol.) and then
stirred at roomtenperature for 3 hours. The reaction was then concentr at ed
| n vacuo and Exéifpig42si due taken up in water. The aqueous sol ution was washed
once with ethyl acetate, and then acidified with 6N HCl, followed by

ext raé‘t/l o Wi($,8)-li3lfAcetyithid)adtiyi{3B3} triflublet-adoprapylamimitienzadthtanele asidc onbi ned,
dried (MgSO4), filtered, and concentrated In vacuo 30 to give 5.68 g. of
3-[(2, 2-di net hnyet($)§)I ijomesfygneixaimpn§1 (HR#NH0) Basiitrhipd withhexenp/ethyl etethte treatedotith de-
oil. A sol ut jcelprizing carpandn ethy! doetate, 81! fipally reorpialiipagrdtom)ettiv acetatafiexapetevigkdd. 30 8. ofthe
was treated \ml%ﬁa%@me(rsroémmsg&hmﬁoﬁs&menﬁ@t A§3°Catl&tRat @17 (hexapg:ethyiapetaigincetic agithd
stirred af® r d8H1%0d at0P-8 (F6RMAIBANY.  The reaction was sparged with N2
and then cond¥d YSt'seFF gﬁ”ﬁ Q?@oﬁ% %%gﬁg white solid, which was triturated

wi th ethyl e ?fo 'ﬂ) {?P(CTF no- 5- net hyl hexanoi ¢ aci d,
hydr ochl ori d éj Asol ution of this acid,

hydrigchl oL .-, 14.9 mol.) in dry acetonitrile maintai ned at 0C.
was treated \%"‘éﬁe'—ed"‘nsopropyl am ne (2.6 nL, 14.9 mmol.) and

bl S(t rlmet hy|(§,h}#hﬁ,é,ﬁ-ﬁflu&@fzqm‘é&p?dﬂeﬁ&yﬁ-%i&pm@ﬁan%nmenébuﬁ% acid

The product of Example 41 (0.81 g., 2.1 mmol) was dissolved in 5M NH,OH (10 mL, 50 mmol) at 0°C under
45 argon and stirred for 5 minutes. The reaction was quenched at 0°C. with 150 mL. of 10% potassium bisulfate
and then extracted with ethyl acetate (4x). The orgsnic extracts were combined, dried (MgSO,), 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,S) material. The mixture was then separated
80 by areverse phase preparative HPLC using 50% (90% methanol, 10% water with 0.1% trifluoroacetic acid)
and 50% (90% water, 10% methanol with 0.1% trifluorcacetic 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. 208° - 210° C., TLC R, = 0.19 (hexane: ethyl acetate:acstic acid,
100:100:1). [a]p = -38.9° (¢ = 0.70, methanal).
Analysis calc’d. for Cy4H1gFsNO;S - 0.25 H,0:
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,
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stirred at 00C. for 30 m nutes. Next a solution of '
2-trifluoromethyl -3-acetylthiopropl onyl chloride (3 46 9., 14.7 mmol .) in
15 nL of dry acetonitrile was added dgpife$ssgyer a 15 minute period and
then allowed to warmto roon1tenperature overnlght THe reaction m xture
was concentrated in vacuo and.the residue was taken up 40 in ethyl acetate
and washed wiEmRledd Hc (3x) foll owed by Qrine The organic Iayer was dried
(MS™), filtgred ch) ' i ca gel
eluting with< cqpiome 9 Bhutanglc ¢ |ate233g

he n n
of the S, 'SO”ﬁ{e(é’fnéoPSrpﬂo%E Sfrsx Ye4!3 a%d‘%,&o ‘"%ﬁﬁ'r f%o?{ﬁ%
triturated seyel tor@rﬁraml Jre é?sdJ hee
decol onzi ng Gag th eﬂdec Bés&) e7nd‘£heo amE 9!8&54) Rk Qﬁdwﬁ@eﬁ
102 - 1030 Ciirated In‘vado toyidhi £16 o breyaRe &y, h@&aﬁe%@u@ lah & .;@Qa S50
21D = 124 e e ot o 1 i solid
0. 3H20; Cu 44. hlzgnodddt 4R tﬂt%tetﬂwi@lzvexaﬁeletﬂﬁa&@te l@ytel@?ﬁ@ngﬁﬁﬂﬁ@ﬂe (§,S) I@éné?gmdddtas
5:82; N, 3. 78&white solié nfR 1778, 1£8°6,1Tuﬁi? oF8 @iaRdne:ethfi acetate:acetic acid, 100:100:1). [o]p = +41.69
(S, S) 3- I [ 2- [(¢ #0.6%, yethbnio)) met hyl ] - 3, 3, 3-tri fl uoro- 1- oxopr opyl ] am no] - 5- et hy
| hexanol ¢ aciPaialeaoam'lddorS:1MiNﬁsaim@sze sl ower noving isonmer fromthe flash
chromat ogr aphy i €. 43A8nkh| 48336 418:rFe16:808.8H35H1 9.8.nd concentrated i n vacuo

yi el di ng #n d&rendy@ 58i11; HahBE N, 4R F.1PFE O ddeBHSAMer al times with hexane:

ethyl acetate and finally treated with decol orizing carbon to yield 1.2 g.
of the titleEa@wWe45omer product as a white solid, mp. 1240 - 1250 C., TLC
Rf 0. 78 (hexane: et hMI acet ate acetlc aci d. 100 100 1). la[, = 498.40 (c =
0. 89 me- tha 4 aptoethnl Yoo for 013H20F3N04S

0.0 H202°C4 3930Found04535 Hi
5 98N, 398 fopylJ-L-tyrosine

% I zﬁ,z%%w‘e* oy %ﬁ,@w@ P e

2.9 Mol . }s i RyeMRkeES ,ﬁwa -Tﬁfm fne prbpidhlcRie g. 12
anmoni um hydrn%l%sé&le %Mﬁdn%mL%@ac@i’emtn |orﬂﬂ m%tuhésrt'ﬁ&i aftﬂf:m mperature
m nut es. The reaRdur Aitehpsurifg thsrebidtion MikiufdGito woathsdmofﬁh Hef, thé Bifhdaie inB&uié Wad stimed
bi sul f at e andt fobf Berpeiaturabres miute. A2 tHdYoinQ 6 Imixtié Rasekttdcted WRE otfyl GEUtHEC(2 x 200 mL)
extracts wer anematonibined orghniceayer(Wdl B43hpd withiwatep@erhL) tedlbrne (I0eML) die@(gb0,) wmithd
to yi ebd 20 concentfateyd &l dn oly restiue. dfter 5verabahtochatogreptists) 1011 g{af (R)F-bydraxg-dl-[2-{(axstylthio)me-
chr onmat ogr ap hiei}-33:3-tB0Brarl-oxopromiHL itwesingelxlo 1-6159 (n g Ouib tnietiaedlaners istiatgd aseetita faam
(2:1) to isoland 8.68.969%f (§)-3-bydraxirdi-[2-[(adetyithichnethylli 33t fluoga- bongpropyiid-terosine mep. 175° -
solid, mp. 186C. ch56008-3° (3 50.4% methayol)-wee isdlat¢dasen aé-whiterporpheus seilde: acetic
acid, 100:100:1). [a]D = -55_5 (c = 0. 89 rret hanol) Anal ysis calcid. for
C11H18F3NF3S:D) ()-3kdragy-N 9F0-2 thyl pyij-letyrosing 6.4 SH 10. 97

E)? g gg | e C3 843 8 1Con|t_:|entrat69 ammomumAi'aeroxrde 2.5 mg) was addgz’i to]é%us%ghsion of thel(:]s) isomer grgduct of tltle

A (1.4 g., 3.54 mmol.) in deoxygenated water at room temperature. After stirring the turbid reaction mixture

-k

P for one minute, saturated potassium bisulfate solution was added until a pH of about 1.5 was attained. The
M 40  acidic mixture was extracted with ethy! acetate (2 x 125 mL) and combined organic layers were washed with
~ brine, dried (MgS0;), and concentrated. The residue was chromatographed on a 5 x 12 em 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
s 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 fo afford 780 mg. of the title (S) isomer product as an amorphous solid, m.p. 103° - 107°C. (dec.),
R [alp = +562.5 (c = 0.55, methanol).
Analysis calc’d. for CygH;4FsNOgS - 0.42 H,O:
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-[2-[{(acetyith-
io)methyi]-3,3,3-trifluoro-1-oxopropyl}-L-tyrosine (1.5 g., 3.8 mmol.), from Example 45(a), in deoxygenated
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(S,S)-3-([3,3,3-Trifluoro-2-(nercapt onet hyl ) - 1- oxopr opyl ] am no] - 5- net hyl hex
anoi ¢ acid A suspension of the (S,S) isoner product of Exanple 36 (0.91 g.,
2.7 mmol .) in water naintained at O %foz,é %rgj‘er argon was treated with
ammoni um hydr oxi de (5M sol uti on, .) and stirred for 5

m nutes. The reaction was uenched at 00 C W|th 140 nL of 10% pot assi um

bi sul fate anM’a'P'r?éWmBiPNPSfé‘P@d“W%"H'“%PF&WP miputesaiueat H%?ss'u'l’ﬁﬁ“"@ %{WPBW%*)&"F?&’&'{'@
wer e conbi ne@PHata Q °d "‘ \QF@B““’%‘V&T °€Eﬂ9 W'f"r%eﬁf‘tﬂ( 13§|E9L)t"6" Pé‘f"?i
1.0 g. ofa@f‘t%’@éﬁ ‘”° h tah

hexane: et hyI iureéfractlonsw n sm%vapy m hZ%e r 5.8 w$ ﬁéﬁ
an qf f. V\/m te

Anal ysi s cal Gn dﬂ&d %ﬂ $acu tcl'effo 5@8mg thétit R) ome ﬁe&

10. 64; - SH 1Qnfsipobi (= ,+z@.o Gio. Bl menadhy. F

10. 71. 354 Expdijpls@ads. forc 3H14F3NOsS 0.16 H,0:

(SR -3,3,3-Trif ouarss: mafoamg@@wmhybbem&mt hyl -1- (I Htetrazol -5-yl ) bu
tyl | pr opanamrewds9, 43\95{ HPhenw) 3wt haspg; s28.4v08),1b.52.- | euci nami de To a sol ution
of N-[(phenyl net hoxy) carbonyl]-L-leucine (3 g., 11.3 mol.) In 60 nL of

met hyl ene chEgampiést7zat - 200 under argon was added N-nethyl norpholine (1.24
m., XL, 3 #nol.) foIIovved by |sobutylchl oroformate (1.47 m., 11.3 mol.).

The resul ti ngS.Shesh 3 meyres byl pmmqy;yclg_l@xameprm which tinme
a sol ution of anmoni a/ net hanol (about 5.6 20 n, 113 mmol .) was added.
After 30 m naszlfhcetv'ﬂwmethylms&tnfmmrmpmJ Lyscloheyislaniesd wi t h wat er and

med to roomte erature The a ers were separated and the aéueous | a er

vvasg«(xt raft ed 'ﬁ' %‘P B'E;?Tﬂ:gl‘ et?r{;ggx 56 @g;%’&mdpv‘g%?ﬁrt?% } yPlghex

roomtem-
were dried ( cz- qu ethyl-

d b s| ni cant a’ﬁount fsol remal ter coolmgt
conpoun )3 ct @,E'E g%ﬁg%tge i5'a c m fbr
of the title &eact ixt 'cl ryBIBw partl-
t et rahydr gf U'tt@rlld BhtwE ARty LIRS (135 ML ank! MR ( 0919.5‘ TheRu r was extracted mth an addi-
met hoxycar boﬂb’daﬁ%fﬂ@@é{m Edeﬁi Vdeféﬂmﬁlddlét’&am Qi}é?e(\h&i@wésﬂ&ﬁ&nth%ﬁle? (2xkde RB) ddd brine
49. 65 MOl . ) (200 mi), drfdd AVISBL), 4HQ EdncsHivaie @GR oilg rddALY. After WbRhoRABirashibs BRdsbtFdErotigs:
poured ont o likAtRAM. £ 6 P(R)NED-RELGRIRIMSBILEEB-wiinthd- N Gopropy]-Likpelchataleiné) i.p. 142°
ac et %9 (60: 4895°¢.fup =vD54° @ =0.37 Ghetliai@) Wierd ibdtatdd 2 2D BOSRR-[FEcétyithio)-mbthyll-3[4,45
57 30( etdfibro-a mzdpadpgl]-L-Byelobex@alarineln.p. 1[‘)&]—1!09%;: [a)g9+97 2 (c & 0.36, thefhanol) were isolated.
rret hanol ). 23 EP 0 449 523 Bl c¢)
(S) - [ 3- Met hy b} (8,S)-bHi3 8 St Trithuosd-2- @dﬂi}mtw)ﬂmommﬂmmkv@hewl ester A
solution of the title B conpound (2.98 g., 12.10 nmmol .) and tributyltin
azide (6.1 9., QGmcepiatpraspmaniumhydroxider{p.1 oﬁ was| addnddo iespension eldkp tile () 1@mer Aresiuct)
hours. Th¥ mffk't'mfé(%s"?"b% Gé’c!'"t%) ip éﬁs'mgﬁ mﬂr@mmegm BHSQ'H“Q" ?‘ﬁ“"ef' é'ﬁP?f
onto a fl ash ?"t?g‘é‘r“gg atm fif{‘f’? ‘°f att_"° \’gtj
(28(2)'340) of tl'ﬁ,ﬁbfr nth nq?r aqu tEng::)eﬂ:u?rg:e toaresduewhic vﬁschro—
g ‘%& c@i&{ ca el C IO hexane eth Iace acet acl 0:20:2, con-
S

(S) - 2- pet Iy ia %‘Bcg 1o aB riturate
Asuspensi on Qf ilﬂn €o|i Hrﬂﬂ? mfof 1 %oe ¢ affrd‘lﬂ&}&b‘thgtué)gé)tism:\:

met hanol - conipRigt; Wp. Wt ¥43° @htoﬂ?,u A8.6° (c 0 85, methanol).
Analysis calc’d. for CygHyoFsNO;S:
C,47.70; H, 6.16; N, 4.28; F, 17.41; 8, 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.

L
H

Example 48

(S,R)-a-{[3,3,3-Trifluoro-2~(mercaptomethyl)-1-oxopropyijaminojcyciohexanepropanoic acid

Concentrated ammonium hydroxide (2.6 mL) was added to a suspension of (R)-N-[2-[(acetylthio)methyl]-
3.3.3-trifluoro—1—oxopropyl]-L—cyblohexylalanine 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
stirred for 5§ minutes. At this time, the reaction mixture was acidified to pH 1.5 with saturated potassium bisuifate

86  solution. The resulting suspension was extracted with ethyl acetate (about 250 mL). The organic layer was
washed with brine, dried (MgS0O,), 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
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(1.14 L, 19.62 mmol.) and 20% pal | adi um on carbon catalyst (0.28 g.) was
stirred under an atnosphere of hydrogen (balloon) at roomtenperature.
After 4 hours, an additional anount P«?ﬁs/%%l adi um on carbon cat- ‘al yst
(0.28 9.) and acetyl chloride (1.14 nl) was ad'ded After 22 hours, the
reaction mxture was filtered. and eva orated. Trituration with hexanes gave
1.88 g. of tH@t'E'?ﬁ%)' ?‘R)“&%"‘&P |t‘é8°Poéﬁh #7-2H¢ 5 .65, methanol).
(S,R-2-[(Ac ?'YSEW'B 3 tr flgdro N-[3-methyl -1-(i H-tetrazol -5-y
I)butyl]prop%nar(pc ‘Fidf f'% conmpound (1.73 g., 9.9
mml .) in 522 t"'o?f Ey ‘gon was added

bls(trlrrethylr:% Jggtrlfluoroacetamde (7 67 m., 31.36 mmol.) and the
resul ting clond#isﬁutlon was stir- 20 red at roomtenperature for 2

hours. The reRGi{29 c&fhfﬁfo}ﬁﬁeﬁxy 135,34 ARbBA-BR6ihyl-Loyifsive a1 which tine _
2-trifluoro- (2.1 9., 998 mol.) in
acetoni trig e ( 6a sUbpeniGibor BBEGEhe (V2B M5 Minblf inisD L bty édeﬂmmemhdra Pasebéidtito bQr
2 hours at 0GeC.and BtrimeRASIKNANSRECEHARIAGT2GL, ABmnRR} e Bdliell. Théreadlbh ntktur@ ivaduibvad
and then ext nosti &d gvidtdily @irthgd toasai erhg@retute. After2thotirk,)3 mUidh @imethyifoiniaiilie Wag adiiedand
extracts wer alidweddlsticiveroigitatrgonapinpalat(re (Sinvathe rebCtion wedistill a Gght €8pdnsiarg athioe2 inl/ of
acet at e +2% aethylforraanide wa@ @dderiand afteristinging for2 hdurb atxaomaempetahyd, 3 st eft bds(temethylsilyl)tri-
0. 5%.acet t5c &uérencetdiderwas@ddgd whinh nesulted infa dirag sahdion ip 245 \burs, The eaction-mBtufdyaa cedddc
aci d, \130 rm o 0759 G @nd 2-triflucro-frasetylthippsapiony! hjpride (35241 &5 mme),) disgolyedin 7 ol atdcefpnitrily
gi ve , aft er Wegeddpddrenwise ang theypixtpie giafuayiwarmerieroam emperatuigckhe reactippmixture yyas pyago-
(S, R) isoner ’i‘?"ct‘l’%y"é""t% bﬁﬂd“’- °”°ﬂ8§dee" °§'9' celgte (1007pl-angwater (§OG¥DL). The aqueous
f @x FEHEL)L thgnegoglaned othylagetate extract
59

Enka]tex aggls; et h Ye" T% x:t brine 75 mL)d f eva rated fo affo o azen:w so nesi:ue fT::ls
i r ash chromatography of this

(i)f E 1|—|.S% et2r ggqg n; in ter ?ﬁﬂl ag iifhcgapfgeg PSP ﬁvv %z 9 ; y acld
0 t t both

(hexanes/ et hylae@ehéd, pand" gg/ %ﬁﬁ@f ?ng @eﬁéﬁg er‘B) &)rtlon uratoed

et hanol ) gs f lwith ethyl acetate:hexanes (1:1) to give 1 .25 g. of plre isomer A and 0.83 g. ofmother liquor containlng both
(S, R-3,3, 3- Tdohbrls BN treatdnER of D 1.061F: iriddéhial w%étﬁnaw@dambmaes«ﬂms@hrzagzsr pure tserD
ut yl | pr opanarns i@ 0.38g.af nsthdd Aqudd whith @bntdida@ pleSontfatdiySsbifer B. CRYSRMEEEGh & thel2l34 lgSrrattion
(0.98 g., 2. Sronwthyl.agetatbthéxar®s (101). affided .88 S fulle MarhetA anditl.5 gdf tHo@MBY IsOMPEA RIdB( The
under, ar gon wesbisedcix@d fradiibnel 217 g. Oefredhrdnatogephstiaddd usihg e sarhg coaditbns\igve 0.41 g.
(1. 85%al) 30 Afot mere isamer ARmLL 143, of plre ispreer®: Therd.8 &, 1028 @nariddi1 \gi ortiossadf pura lsemler A were
pot assi um bi sohifigedend fipétitritur@ipd withdiexerescambiniod afew dropstoletiyl acetateabdthen Téneystalligasifiion
extracts wer ethdraceige:hexanes(it:1)to dhed gy offtheditie (R} lspmerntodest 2aswhité Gpstaliine rolig: m.p@h2°
1:1 hex- anesz@tﬁyﬂaloacﬁﬁt(fé-1!-0@193'%"29cet|c acid) to give 0.72 g. of white ,
sol i d pr oductAnalssfi calcAderdniHal NRa® ¢ 1 | Lura ed with heptane and dried under

hi gh vacu®m at | Cotfo'® H.4-25;N,3.68 F/1802 $846he title (S, R product, mp. 1890
- 1930 (dec. )F°““&o° 4P H- 6""03‘?[28':( 795,825y | acet at e: hexane + 0. 5% acet i c
acid). [a]0 = -9 570 (c = 0.57, methanol). Analysis calcd. for Cl0H, 6F3N50S.
0.1 CH3C00C2 3902H529N2188F178081001 SH, 10. 33.

Found C4‘,39g)' 0. 17; SH1062 45
Exa%fe 40 (S tT-N-[3-methyl -1 -(1
Htetrazol - 5- yl?rlautz)gl Jlﬂﬁqme%ﬂ‘bﬂ%fﬁ?e@onﬁpﬁﬁﬂﬂﬁi 1e2b were combined and triturated with hex-
(S, S) - 2- [ (acehydnRiny 2 FLdropk bt ethyPacemie lid dile 2 P ofthe titie (8} isbdbrphwilol bk 4 WHite 8&if) m§y
|)bu- 50 tyhir@rareooplcemi.prepananktiaiof-xanpl e 39(e), 1.034 g., 2.95 mol .

i n 6nLof eeganalesth calticfor GadHgFNDES:t enper - at ure under argon was added a

m xt ure of concent 479ckd 4AORL60;F, E02ns. B.48nd water (1.95 nlL). After two mn-
utes, the re&owndof 47ds Hyd2h dhder; Wit B7.Sa8.2tat ed pot assium bisulfate (pH 1.5)
and.extracted with ethyl acetate. The organic extracts were dried and

purified by fExgmite%hr onat ography (50 nm x 6 inch, 1:1 hexanes: et hyl
acetate +50.5% acetlc. aci d) to g| ve 0.76 g.uof whlte solid product. This

mat eri al was RiiH3iHiflugre-g-(mercapiomethyl); 1 oxgpropyll-b-t ~”-I-" experiment and-

recrystallized rom et h et atel hexa es ple of the t ¢:t Itet

E?Z f) IhZ)(zmralre évP E) W Sgl‘ﬁd? rg{ﬂ\ta perature underai’gon#éad;mmute eresultmg
T & cle |on was ac i ed with 5% pota: s1umb e solufion fo pH 1.5 and extracted with 76 mLofethyl

acetate followed by an additional 3 x 50 mL portions of ethyl acetats. The combined ethyl acetate extract was
washed with brine (75 mL), dried (MgSO0,), 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-
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[ala = -39.8 (c = 0.57, methanol). Analysis calc' d. for CLOHL6F3NG0S: 24
EP 0 449 523 Bl C, 38.58; H, 5.18; N 22.50: F, 18.31; S. 10.30; SH, 10.62
Found: C, 38.70; M, 5.27' N, 22.43; FupglgheGdsmeS 10.28; SH, 11.52. Exanple
41 5

(SR) - Pf[2 [(Acet | t hi o rreth trifluoro-1- OXOiE) RDY |Lam nol benzenebut
anoic acid nes ace IGaCId 01001asthe eluent gave 1.32 g. of the title (R) isomer product as a white crys-

3-J[f(1,1- D| @4 Bx @ fF]Za%_ﬂtg]mfh%'ﬁlb 1- di azo- 4- phenyl but ane 10

A sol ution o t"‘ :X f ggrgbébnyl | - L- phenyl al ani ne (20.01
, 75 I hilled to -250C. d

'?rea,t edmv?t %F rret hyF}rmr F'I ne Fée gr& #éﬁW)s ;nltl I gobu?yl o

chl or of or mat @,dnies2l. 75 mol ) and then stirred at -250C. for 10 m nutes.

The reaction™mXture was then f Il1- tered Into a flask containing a

sol ution of gdarpABLITRAGT-2-MherRRERsIN) 10XbptspyitBtydosine 240 Mol of N-net hyl -

ni tro- N-npt r 6soguanr drne) Tn 300 nL of anhydrous ether at -780C. and then

| et warm to - 5Q suspedsiot of thedS) isomer prodii&i of Exia@fte 50 (2108 g.C54 AlimbIEiA G15inlof fondentiated akl S
t hen filt er echosind hdnmxide mdd 7.6xhicof water wea Stiresd atvodrintempdratiure usdat argantferd ndrauthis Liie clear
bi car bonat e, selutidniyas acidifiediith 150 iglagi 5% pbtassiom bisuifatedolition arfdeyBEby witif 15mlof atit)! axcatdte
concent r at ed fallpwed ay. apadditiongl 456 m ofetiviLacetite, Thexomhinedsithyl acqtpte exidast waswashed with brine
tritukatet® witoR "&bﬁr@dﬁ‘&% a8th pMapqreied undes repuesd gressureqo afford 1,95 gaofjan gifrwhite salid. F'ash
solid. The nﬁ'ﬂ'ﬂ‘@?‘“’qﬂ? ; %‘C%Qﬂf@é‘ﬁ?%ﬂ@éﬁedmﬂ"a? “fogligeagids 180: &Oéﬁathy pluentyieided
second crop ?r " °, te (Rt Fwﬂ'éﬁqﬁwnﬁ"f%?g"f&’ipsmﬁormé CodtlaT +SPi%feq 1§ matha

g. of the ti | mp. 87 - 90CC. [MID = -32.2
g. of the §C , é&%ya 53,589, 850

3- f&gz 2.1 m'a:?lﬁ'% 1%t y' bx c’ar ?i1?f38937s 94ﬁenyl but anoi ¢ aci d, nethyl
ester To a sg&gﬁ%‘e% of the title A conpound (13.35 g., 45.9 mml) in

nmet hanol (30 s added dropwi se a 25 solution of silver benzoate
§ ér 5; g , 6. §5sy3A-Friflubrol2lnSrbaRidnRINR-14- @ﬂ@ndﬁ@yl)ﬁﬂﬁHiéﬂﬁlesdﬂyﬁpﬂﬁﬁanﬁédo: r ig
ugss. NEXT, 5 g. Of activated charcoal was added and StirTred 1
m nutes at r ap@)-&eMPREradols-@)-1H-inddfks-3-BrRandinib, yodnadel 1 | tered and the filtrate
was concentrated in vacuo to yreld a reddish brown oil. The oil was taken
up i n ether andiowasitiod ofti-{{111-timbibylethck{)eerimpyiHsByptaphdn (B T4 ¢.,22542 mealt) inmastigidne chior-
sodi um bi car ixerti0eL) atn2d°Ouindee argdineascaddmirl-wethwimaepholing £2. T mie @5.42vipEiD) Jollovfed by iso-
iltered, ¥¥ndbugehiaefonmateddd3|ml. ¢atdmmeld The eehuling Jusfension wasfstimddaat 1201 €.dor BS minutes at
conpou nd 30 wish imeyep MNH/ethgnol (45 pl., 259 mmol paradded| Affen3Q-mingtes(at (28°C=, the regption was
met hanol ).  Adgnghsd it waterapd W%Pd WHM‘"’%“%@%U“FPWV’@GM‘RPaqﬂ!e"PB'aye" ex-
Found: C, 65 trggted tmioe glﬂtmethypqne d organic extracts were dried (MgSO,) and evaporated to

3f [ Uﬁ 2, 2- %:): m@t”hg 5@, Ea‘?ﬁ?ﬁ)’ﬁ‘?‘f"jaﬁ?ﬁ fﬁ% 9"&" B‘f‘?&%"bﬂh‘f’%‘iﬂﬁé 6é?c?fd" i E%‘F‘ﬁ‘f‘!{'ﬁn
of the ti e

treated wt h | su ony metht e 10@&1%1 né“){" |sé§otred in be ien r m%g? If%ea
gtndr fﬁg‘ ﬁgglp iﬁy it : lr al % 'm%%lﬁ% atv& mm gﬂ&'o
The ‘sgueoys sa)oldﬁa’ wgmyn'bﬁgﬁﬂae ée@ﬁl .&ﬂem ho@H'é‘Fld ﬁ‘.éﬁ @ﬂoé(‘ﬂ chro-

IU
ethyl acet at gnafography cdiiin @0 Gih §m€ﬁ6§ feRBESWIHB020 RE@HEBGthyl acstats) to give 4.22 g. of N-[(1,1-
dimethylethoxy)carbonyl}-L-tryptophanylnitrile as a white solid. TLC Ry = 0.47 (1:1, ethyl acetate:hexanes),
falp = -35.8° (¢ = 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 90°C. 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 1 L 3:1 ethyl acetate:hexanes -+2% acetic acid) to give 1.91 g. of (S-[2-(1H-indol-3-yi)-1-
= (1H-tetrazol-5-yl)ethyl]carbamic acid, 1,1-dimethylethyl ester as a white solid. TLC R¢= 0.09 (60 40 hexanes-
) :ethyl acetate +2% acetic acid), [a]p = +2.23° (¢ = 0.71, methanol).

50 Ethyl acetate (30 ml) was saturated with HCl gas at 0°C. at which point anisole (7.4 mL) was added fol-
lowed by (S)-[2-(1H-benzimidazol-3-yl)-1-(1H-tetrazol-5-yl)ethyl]carbamic acid, 1,1-dimethylethyi ester (1.24
g., 3.77 mmol.) dissolved in ethyl acetate (7 mL). The resulting solution was stirred at 0° 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 0.95 g. of (S)-a~(1H-tetrazol-5-yi)-1H-indol-3-ethanamine,

65  hydrochloride as a fight brown solid.

.—Iy
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dried (MgSH™), filtered, and concentrated.in vacuo to yield 9.97 g. of the
title C conmpound as a white solid, mp. 950 - 970C., [alD =-13.5 (c =
0.77, methanol). Analysis calc'd. forgldoi2diest. 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- Am no- 4- ph%gél drochl orlde Asol'utlon of the title C
conpound ( s 8o e -\”'. RCAEH0 rrL) vvas treated with

310 nL 50 of Hg%&f uo,t;x,ethﬁ aEe% n%soé p.onic'\éc.d 8 ”“9.%% m% ﬁ‘iatnlﬁ ‘: " %%s ‘%\‘
4? 'g. &

t enper ature
filtered Th nne m'a ‘1’60 L héYd togwe
yield 5. 98 93 ttﬁf r@tﬁonﬁa\élg' e éa m 8 4 M, Bo.0-
[la] = +6. z{é 10 n°|§re ano Ana ysi s cal . 1

H20: C, 55.2 ,N,637C1 163155 FoundC5554H645
N, 6.37, d, c;@ S)-]Z—[(AQ&yIthm)nEﬁ\y@:i 44.%@&3 NP12-(-indol-3-y1)-1-(1H-tetrazol-5-yl)ethyllpropanamide
(SR)-f- [(20[(Acety|th| ojnmethyl-3,3,3-trifluoro-1-,0

opr opyl j am no~betezphiin salt pioductd ipart (s 220,150 nmfol)tnleesﬁakdnlue&)saperepo,tfnﬁe(vﬁth@thyl
g., 23.2 mmolether (B0 mi@bdweitdr (50 k) coRBBngTLN HOWET 4orit). MheaxbaticlaBp@arsdparatesiadriedi(MgS 0L,
et hyi di | sopr cysromtad and ezBotidpediivith Aghynerchisirile. Bimgresulting free carboxylic acid was dissolved in me-
bl s(tri met hy |tefidng phiaride £1f mbltowiieh wasedred (”SP!!‘ Q‘)'Ofﬁ_e (0 ﬁ@' '3-74 mmob) foliqwed Byqrefu degpwise

stirred aft® o@gdnngrof g@etﬁylfﬁmaggde ((Né‘i)ng) g hg(fp was stirred at room temperature for 2 hours.
2-trifTuoromt Fa“? t'éﬂ?e‘? f‘{sPﬁ“GFR’f 1r73 g)- acemgggllep 0° der
acetonitrile

room t enperat §is

e '::w':g?ﬁﬁ sl %%ﬁ f" ’3 uemé:g ﬁgmh% e;'"?ﬁ‘t%

bri qe, (e ife{78 .
vacu to y| eI a;ﬁmangﬂ"ﬁm mato E Md;‘%x i
1

ViiiRting with 2L 1:1
triturated t m'eféf'ne tha’éetéMat &%Q&?@ £8: ¥ taté% ﬁéé"/ m‘ééi@@ E‘Je ?a tate:hex-
decol ori zi Ng 4agd B achtt a8l il o PERA &feﬁtethgxa\ﬁe 2, d8etRBcil) gawd, aftbr hebGbthl 4RInlTRHY ethyl
sol i d. Thes Cradsi@temerandd, 4625. bitiatie C (8,9 BhaG ek asla Wiite oliki, np. 208°L R1a8C.qeRk..), TEEC RY
125: 75: 1 hexaelaqsdsd hei&h@é.ﬁﬁyﬁécaﬁ&t-lh% addtic doid)JoJp k- U168.8¢ (9 © 068, nkdthahaiomer  and
then switching to 150:75:1 ethyl acetate/hexane/acetlc acid to elute the
(S,) I|soner. dyjtss)a,@hiflodré-2imechptbmathd)-N-[a(1H-indpl-8-9)-R) 1 H-isteaxalS.y)athylpgpanahider xed
fractjons, and 1.68 g. of the (S,8) Isoner. The (S,S) and (S, R) isoners
were BaCharit ufes sdpenbionof kit predust (hy4 9.2 rarnad) in deggssed water (§)3my). at gbm temperature
(S, R | somer undriagen wap added § mixtyfre of pencérgiatgy NHOBH 76 mbyaed watsr (176 miL). Afles2irtutes.ite
the tritur at ireastiesfwes pyenghed yith ssb'r?éﬂd pefavpiuibisulfete (el $)apd the ipiiting el filtapdioff grd puri-
and flash chrilgfiy teyrall a pixiympof ethyl peotatelathy| ather/hpxpnes fo.gjve 0.53 ¢ of the (S §) isempg product
(S, R Isoner aaﬁd'ht?ﬁ Q,S?" "‘ po?1 8 3"(°s<d35 ) TLE#E O-1AS01H0 hexgapsigthyl Gpetalp $3dpacetic acid), [uly

fractions. The%ax@ nd nother liquors fromthe (S R
Anal
triturations \N@I} é‘yﬂ §

: 0{ s descri bed above to isolate
1.34 g. of thg, hpUEe 3.9, 8.0F

N, §g i somer and 0.6 g. of
mixed fractione'® The vari ous"” , PESt P ERSBPE conbined to yield 2.22 20
g. arlpxtheovagxh,qH&‘(S S) fractlons were conbined to yield 2.47 g. The (SR
i somer was thenm triturated with hexanel ethyl acetate, treated with
decol ori zi ng @ R}-bAB-THkoRS-RiflercaMbhetyd-N-[B0MH-hdon Slil-¥- 1H- Qs 30bb-AlektiyfRshananid® et hyl
acetate/ hexane 1o yreld I.31g. of the Title (S,'R 1soner product as a
white solid, angr)-TdfadOmethyl-8-206byvithiogrbflonifesidCapRddirifesakk ane: et hyl acetate: acetic
acicd, 1.085100:1). [a]D = -111.5 (C = 0.75, nethanol).

The filtrate obtained in Example 53(b) was evaporated, {reated with aqueous HCI, and then extracted into
ethyl acetate, dried, and evaporated to give 3.8 g. of ap oil. This ofl was dissolved in ether (30 mL) and combined
with (1R,28)-(-)-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)-triflucromethyl-3-

50  acetylthiopropionic acid, ephedrine salt, m.p. 138° - 139°C., [a]p = -100.3° (¢ = 1.0, methanol).

af"':o

b) (S,R)-2-[(Acetyithio)methyl}-3,3,3-trifluoro-N-[2-(1H-indok-3-yi)-1-(1H-tetrazol-5-ylethyilpropanamide

The ephedrine salt product of title A (1.53 g., 4.0 mmol) was shaken in a separatory funnel with ethy! ether

55 (50 mL)and water (50 mL) containing 1N HC! (4.0 mL). The organic layer was separated, dried (MgSO,), evapo-
rated and azeotroped with methylene chioride. The resulting free carboxylic acid was dissolved in methylena
chioride (10 mL) to which was added oxalyi chioride (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
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Anal ysis calc'd. for ¢ GHLI8F3N0O4S: 25 C, 50.92; H 4.81; N, 3.71; F,
15108850FoundC5063H474N387F14918816

Exanpl e 42 30 EP 0 449 5 '

(S, S)-f8-[[2-[ (Acetyl t hio)nethylJ-3,3,3- tl’lﬁ uoro 1- oxopropyl~am no] benzene
butanoic acid The (S, S) isoner from Exanple g was.-triturated
wi t h hexanel &egme E‘&tt‘aﬁ é“sP?’}s@aP%‘é)‘WWetE?é°"5cVBT1 r“Pdf “I?ﬁ?'ﬂ'&?m h¥dFP°@? I(1 73 g
acet ate, and ] it g{;)i % “P?%ﬁ‘?g}q"ﬁ;?ddﬁ@éf( WH@W 4‘1’"59

g. of the titP8 Rlutin w 3 g'ge g %Z{n
e
), dried
8i th 2 £1:9 hexa sethyl

—&
'oCB

R= 0.17 (hexg

(c 0. 69, @f o (;E'q

50. 3 1, -H 4. Fla ich m 9 mm

3.90; F, 14 ta 1‘}§acgl£:tcﬁollL 3: 149' s /o acetic acid) gave, after recrystalllzation from ethyl
(S R- f ~U3, Jcetatd/hexbied .68 of(tmrus %MG&E@%( Iite o1 The oY ilqhsrivete bhporded slats-a

noi ¢ aci dgTh RhiegHThe OR5 dhiting WithIL B1 hexahed; oliRkotaty @Y% Stieticatldy © Qivs, AfterM

NHAOH (10 nl rechfstanasiby framt etﬁwséetamxané& an &ddGona @, Svihite Sutld fodn dversi yiid 67 6.96 g.

The react i on onastitpEpRRINERM.A RSO0 3°0Y (Hdt.), R0 Rye 0.28 (8040 embétaind acBlaiai+3% bietit £cid),

and then ext fdst @d.3n(ct=l0.52frephanalcet ate (4x). The organlc extracts were

conbi ned, dried (MgS™), filtered, and concentrat ed In vacuo to y| eI d 0.94

g. of\a yeﬁl I @wsaﬂa;wﬁmm-a-t Acapio J azoifeniathilechpanamide

of silica gel eluting with 1:1 hexane: eth acetate +0. 5%acet|c aci d to

give 0.46 g. of 7o syprepgionsgsihp (5. Riitie B prpduct 9rﬁ >&Ur“é°')dl* dﬁmﬁe'éw%tﬂr(éa ot

pr oduct and (PG’PP‘%‘EG?TGN?@ WE%‘“‘&?" ?rﬁt"%‘ﬁ °é|°°"°ﬂ'ﬁ"é‘° )%“Hé’ﬂt*’%(é ﬁf“ér Hefé’o
arev

by ndt xturg;ex-,
0.1%1ri fl'z"uort ‘é‘f"i;’c thgd’f’ﬂ ie k) ??: utn t:%jgd togwe
tri fTuor OaCEt | v!{‘ lid) he su tlﬁ)(&ngt w I 059

h

the title (S

(hexane: et h)é “%1 D__ ﬁ{et y' ?)ce
met hanol ) 55 A ,ys'gc';,cqa} Foye 15F N08S * 25 H20 55
49.47;, H, 4. B, 46%661d. 3 75?,, 14 §84@”:SH%6 9 73 Found: C, 49. 21 H,

21-448; N, 4. 04fourﬁac,146.9§(ii 360 N9215éé,F$$'be 8, %; sGs40. EP O 449 523 Bl Exanpl e

(S, S f-[[3, Txamplé s | uor o- 2- (ner capt onet hyl ) - 1- oxopr opyl ] am no] benzenebut an

oi ¢ atrd 5 The (SS) |soner product of Exanple 42 (1.26 g., 3.3 mmol)

was di ssol vec[szLMEQM-W-(rﬂﬁcapbmeW oraliy]-Laadingt i rred at 00C for 5

m nut es, and then quenched with 10% pot assium bi sul fate.. The reaction was

t hen ex- trach2d®Ehe by INBisImethydit4pf 4etriffupxdbubprigecidhe or gani ¢ extracts were

conbi ned, dried (MySH), fil tered and concen- trated in vacuo to y| eld .

1.16 g. of® a yel W"F‘E‘Qf HUE"' d"FHlE°R¥|a{!i't!fé Wfﬂ"%ﬂlﬁ%’"%@"fq'sﬂﬂ?ﬁ’ d@‘ﬁ’PG %d“dn

200 nL of si |(? f‘%ﬁ 5‘P%‘°‘2§t‘)®§n (25 pran (35 E'“°"

the el uant t

triturated wi j?dﬁ'él‘}? ?i hi!%%?c dlg f%‘eq %ni"f bep= ez%it f%tiﬂ f@’%?m:

|son’§‘, pr 9adu(i( n%g fie solution was allowed to stir overn g mperatur am ent, Volatiles were ove

o and the residue was dissolved in ethyl acetate and extracted wlth 1N 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 (MgSO,), 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 Aproduct TLCR¢=

45 0.38 (ethyl acetate:hexanes:acetic acid, 50:50:1).

)

b) N-[2-[[(Phenylmethyl)thicjmethyl}-4,4,4-trifluoro-1-oxobutyil-L-leucine
= . B ’
The acid product of part {a) (2.26 g., 8.1 mmol) was converted to the acid chlaride by heating with thionyl
50 chloride (8 mL) at 90°C. for 2.5 hours, removing excess thionyl chloride by distiliation, and pumping the result-
ing residue on high vacuum at 70°C. for several hours. This acid chloride was dissalved in dry acstonitrile (5
mL) and added to an ice-cooled acetonitrile solution of L-leucine/bis(trimethylsilyl)trifluoroacetamide [pre-
pared from L-leucine (1.12 g., 8.5 mmol) and bis(trimethylsilyl)trifluoroacetamide (4.85 mL, 4.7 g., 18.27 mmol)
in 45 mL of dry acetonitrile at 0° to ambient temperature overnigh(}. After stirring for 5 hours, volatiles were
85 removed in vacuo and the residue was dissolved in ethyl acetate, washed with 5% potassium bisulfate, water,
and brine. The dried (MgSO,) organic solution was concentrated in vacuo to give 4.5 g. of an oll. Flash chro-
matography on 500 mL of silica gel and elution with sthyl acetate hexanes:acetic amd (80:120:0.5) gave 2.56
g. of product containing some by-product
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a white solid, mp. 1770 - 1780C., TLC Rf = 0. 10 (hexane:et hyl
acetate:acetic acid, 100:100:1). [c]D = +41.6 (c = 0.55, nethanol).

Anal ysis calc d. for Cl4HL6F3NC3S * %,644?%55310 49.98; H, 4.83; N, 4.16;
F, 16.94; S, 9.53; SH 9.83 15’ Found: 11H485N403F1656
S, 9.47; SH, 9.74. Exa Ie45-'-

(S) 3 Hydr oxy- N LS was e rippmediaing 490 20 (fepe emlwrr)"o'foakamgp thQ

under ocratic oondltlons of 70:30 (B—90 10 metha ollwater 0:1% trifluoroaceti ‘A-10/90 ethanollwa—

1"’2" ?"f‘pif" fo Fpo "3 the ‘f'?ﬂ'i?ﬂ?"i“& 98'
glsl)’le B:_bs/?{ ?T( é}% & g?ﬁw e 1 ’}% v&hﬁéa: |ng eou inc:b Eaaﬁ Eg%;qgggzr L0
SUSp,,GnSI On O “ i

acetonitrile a spensgl on was t|rred for 6 hours at roomtem 25

perature at ‘@?{W SR 1004 Mirlubro-2ViRsrcAgtintofyi fokdBut i -leucine
met iyt = 3- acet yt t ht opr opronyt _chtortae (2.

2-Trifluoro 81 g., 12 mmol.) was

added as @sol UtoRiguid dnmonisliftio nik§ &L RPE. weielaBded BMall JBiurh BISEL(52 Mgl XD Mb.QIGH. After 10
stirred atro@inuies (ghRicabridsrired iimedifelAPaisolution st the it BOpédutt@. 835 3l0araedl) indify telrablydié-€
into about 1%étai(B.9@imol) wb &ddbd followed 1l mufaiiater vy dlidisrBmatiin chlotider(6l, Simnicl)adquench
t enper at ur e fii@rreaBonwhict twes now dllowddi te wirrai tn133°CL. (Wsappiexrbnte ©f bigolon).tExeess edimonid wes
et hyl acet at evdpgrated DG ardo) flew) @nd the residwevas eartitiongdivetweeh athpyd mceipis anddSHadtassium bi-
wat er \,.(/2 06 nisyifatehEhe otgeii¢ieyel WaGensiajed, whshed witlf waleb @) bringsdried ﬂmoaoo givecirige atmatariald
toan oily r é@mﬂ\ﬂed W'M@hefw\f@laéﬂta' eHr&®eet ogr aphies, 1.71 9.

(R - 3- hydr OXY- by flash chromatography on 500 mL of si cagel elutmg with ethyl acet-

o 88 S merp i %p?@ om0y fb@ Regho %ﬁ:%’ﬂhy ofgenlpus fixed fpctiags and hex:

(e‘h S)is dugtas a white solid, m.p. 102° - 105°C.,
(5 L3 byt z@g % Aﬁ% 6;’??@?‘?%5???‘ é‘tsﬁg%h"[[?brr 57 50T BHPBEY |- L yr o
sine, mp. 1 650,: ' ,QOEE SR, Ry 4}9 met hanol ), were isol ated

as an of f-whi I
(S)-3- Wdroxy%ﬁﬂdagqéggwﬁﬁﬁuoro 2- ner%%p%%%g ?lyl) 1- oxopropyl | - L- tyrosi ne
Concent r aged E%msum hydroxi de (2.5 nlL) was added to a suspension of the
(S) Isomer product of title A (1.4 g., 3.54 mol.) in deoxydenated water at
room t enper at(n)\:@[4,491tfrmn°,5.§1(,ﬁ5,¢gagm5thﬂ)_{.b;(omtyj] Liewsbi on m xture for one
m nut e, saturated potassium bisulfate solufion was added until a pH of
about; 1.5 was akdiewiiate pradedurdaf Exhpleds fatther viirkupldf @ppiopriatekiomatsdrapity fkbdtibnsafféryed
acet }‘é (2 x 512ng.rok the dtied pooudwilendvas g aldwer mosiygisemenes ewivia sélid.tn.pi 7841 831G, MEG Ry =
dried (MgSO4)0,234et)! axolatechetaneiactic acBh 00r1e61)dule =vie’ (cho.Bhmethgroiphed on a 5 X
12 cm si | i ca Apdisiscelcldifor GidldfigNa$:hy| acet ate: hexane: acetic acid, 55:45:2 as
t he nobi |l e phaseC, 4385 BuH:02:N, 4f6|5.aﬁ:1ﬂ$h§ 1966:8Hctfdent rated to afford 997 ny.
of a white fJFaMRiSH4:kaS 04 dehb ietb It SatSh12845 x 12 cmsilica gel
col um usPfhg ethyl acetate: hexane:acetic acid, 40:60:2 as the nobile
phase. The pE#8Re¥%: actions were concentrated to a foany 45 residue which
was exhaustiv por at edfr(%m t.o] y _et hyl ene. chl oride,
and hexane. TRE-gU? {fuorp-Z-(matcaptometykd-ox9prpyiaminpl A-benzafuranbropa, (Ric agid 4
peng@ne d r under hi gh vacuum at roomterrperature to
afford 788‘p aS‘ m%}(ﬁn{l lH(S) i somer product as an anor phous solid, mp.
103 - 107OC (d%zéfurauli 8 Ldboryiibadid ©.99G., 28.9 mmoai) o8B 54hABRIn)dry RN i(Foo aik) Gihdded
for - G 3H14F3Nkdpwise Bveft1s hidides 198 suspension of@thluﬂ&lu%ﬁmm'ﬂydriﬁa  g.,M13 ﬁméﬁn ethyl ether (36d,
S, 8.89; SH, ) dtb-¢.auébaction mikitrednlas sitfred for 4 BourdNwhild wﬁl’iﬁnglﬁ) ro&rﬁteﬁﬁerat&e AteDfdrooltid,
9. 67 Exanmpl ao@G., 33 mL of water was added with extreme caution. Sodium hydroxide (4.3 mL, 15% in water) was then
( R) - 3- Hy dr ox yadéed[falioBedDy an iadditionl 02.2m( nfevaten Magmssilnn wlifate (abduto0 0 s ddded dnd tr@hicke
Concent r at ed veviterasspensivriwasstired didskly Zor baut 30 mvimtes Jithe egpénsiomwas filtpredithroogh silfca gel and
( R) =3- hydr oxtheNjilterake veps avashied thoroughly with ethy! ether. The filtrate was concentrated and dried under high va-
i 0) met hy| | - 3,c9unstorsffortl 418, g.5f the Hleshnrerystiaf a [ight yefleyedie (1.5 g., 3.8 mmol . ),

from Exanfl e 45(a), |n deoxygenated
b} 2- Bromomethyl)benz uran

Triphenylphosphine (10.83 g., 41.3 mmol) was added to a solution of the title A product (4.08 g., 27.5 mmol)

and carbon tetrabromide (13.93 g., 42 mmol) in dimethylformamide (85 mL) at 0°C. After stirring for 30 minutes,

§6 saturated sodium bicarbonate solution (50 mL) and water (50 mL) were added. The resuiting mixture was par-
titioned between hexane and water. The organic layer was washed with water and brine, dried (MgSQ,), 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-
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27 EP 0 449 523 Bi water at roomtenperature. After stirring for one

m nute, saturated potassium bisulfate solution was added until a pH of
about 1.5 was attained. The aci___d_i c m',gg § sy extract ed with ethyl acetate
(2 x 125 nL) and the com bined organic layers were washed with brine,
dried (MySH), and concentrated. The residue was chromato- graphed on a 5 x
15 cmsili cazﬂé'la“%?‘ﬁ?}ﬁ% W{?s&'tdhyl acet at e: hexane: acetic acid, 55:45:2 as
t he nobil e phase : at ed
f rom hexane @‘s’ o2 244 @ﬁpﬁ' L i npiace v\ Bon2lec-
recrystal Liz = 'a’-(e%ropanol [ hexane The crystal line solid was crushed
to a fine povvd

| Sopr opanol . T eéa:‘}i%isaﬁde @5 1‘;6 @ﬁgﬁ dEéH t iﬂéﬂﬁ &ner e%mF E@Bﬁ&i% (12,5
95CC. under Rpg ei@%&idh'f&nfp&&tu 4o %ﬁ\szz‘tc.% OAf g'ﬂoneﬁﬂ‘z:ount Jﬂﬁh lohih@(s L, 110
| soner  pr odugdmofSvasiadtbd drspwite Whtthe refBtibh mikt(f was refib@&for onls bibur Afterodeliag oFoom ton

met hanol ) o | Qture, (e dalifioh @b Wab-wabibid with RiidriE B BIGRL and SagdoRatddl frie r&.duéﬁa&&enhb
4.05; N, 3. 93%thyifether(60 M) andwasRedMith waibt,(2 £2024L). Doyita@iver SodiufhBul®its antticondentration Bforded
3.79; F, 15. 6@; ofthe iBerthddiatéinbnoiethiilisthitnneatiyne glycihate as an oil.

(S, S)-c-[[3, 3, 3Aixiufd of thisoeil2pyiverized aptessimmtcapbriatel(1GX g pTEoPMd) @ imethyldgdide dhembrs8p
ropanol ¢ aci @jma:)) in acetone (30 mL) was refluxed under argon for 2 hours, An add|t|onal amount of methyl iodide (0.5
N-[ 2-{_(Ac&t yImii§-birmeh W?: jaddpd andthe repqtipnmixtyre wag sefivied foyone moredhpur; Afteesogling, themixture
20 Bi s( tMep fieregy fi gakp RS RsbRY it agetane The Hitrat gte ys conaontmatedand thp regigue was
added to a sd® gr"@H‘Yb#"*’L 38 I:IES'H% 'a1 Wﬁﬁ"ﬁe‘e 2"“6“' r231 'EL)wﬁﬁ’ﬁ‘F Velr%?d's'as'ﬂ@*e
of acet oni trlaf‘ 'E""ﬁ?fedt? %?"eb'yﬂ pllop g

perature. ?| g' frim i ?a'f';%f }% (lptoi ?'?Fﬁ %Tgﬂrrsoqni%u;é
reactjon fii x

meh efhylthia)met ene c| as o in tojuene

vas “Added dr% o i 3 bn“i en%ss £e'§ fﬁer% i
for 24 hour s .gloefaffdly dde &a%n%?ém &dd éofﬁat@

sol ution. TheedGal kD wi &ii‘dUJ %ft&@ﬁml?g% 15‘m| s, ths QU35EhsIDR WA Ere® tHblbh é‘éifsté?iﬁ the
(150 m) and fikblieWab cdndetiratedth an Jmeamwamaddmereqwauzexﬁ&mme% ol tetoRI s
tional 150 g, @khe@iidE brodctistbRrless B§sta i, A6ed - adegiani ¢ | ayers were washed
wth water (2 x 400 nL) and brine (200 ni), dried (MgSO4), and concentrated
to an oily r eppasiBac,td,2ppn-[3-@Becdofurinpi2qbisavinyiio)Rdlslen s 611 -okeedpWhexahydro-3H-
tal | i ,zati ons 3a86-methand2,1-benzisothiazole, 2,2-dioxide

(R - I\F—fZ po(acet yl thi o) met hyll-3, 3, 3-trifluoro-1-oxopropyl]-L-cyclohexyl al an
ine, mp. 1420 Asoluti&GGhe titfedipdduct (0B S., 1.0m(ngl) ind teB3hydmturdndh5inL) wasradded o solut
and 2.19 g. of n-bubyilithjurh 0.920i.c23 minel .54 in hexaiey 1n]d:ﬁet@hygiroflg@1 (6.25 mL) at -78° C. over 10 min-
trifluoro-1- ¢seeghem tIu VESQSVQ‘FQNHEQW?tdB%f-‘rMaﬂ@' whigh fime 2i(brgmomettind)banzofurpnwgsadded grop-)

-

(c=0. 36, net H”éﬁ@]’ 1 p\geq eg@sg[gt@a in dpy tetrahydrofuran (1 25 mL) and hexamethylphosphoric triamide (1.25
(S Sa-[[¥3m ﬁtrantllb'P'af’ %EP (:”8 Het aj'deﬂ a%& aaFH"ﬁs?t ‘F e Ry
opanoi ¢ aci df‘gg‘ﬂﬁ' ’?’%gb f ?oayn::;gue
suspensi on o ma hecoo ess Jltere

:l gg\g:rrf)l ) ' rli a ha nco dto?ﬁ:é%?@ HI lf"va E&ﬁ; 6d
room terrpera é46340 Was a ust ed to about Sri f- urat e p a?S-SI um

bi sul fate sol ution and the m xture was extracted w th et hyI acetate (200
mL) . The or gayiass-{zay.6d,7p)Ag2-Aamb-aq2-Bénk durBiv) 1 SxopidplifexahPdiEPi3a,6-M&Bano-2,1-benziso-
concent r at ed tiliside,2j2&koxidele  Whi ch was chro- matographed on a 5 x 15 cmsilica
gel ~colums. Elution wth hexane: ethyl acetate:acetic acid, 80:20:2, con-
40 centrati on Mixturecof thertide (D) potucdi195 gand7 mmay 25N HET (1omL.faSommdlsqntt satrehydrofuran
af forded a whtitrel.) wesd sticledaa40CO. fawel8 haurst After besifyingAo pHh12vdth & Nesodidimbydroxide, the misige was
dri ed under lexigaeted with ety doglateThe qganiclayspwasiwashed with 17i8e, riedgier s¢riunt uifdtes agdSo®pn-
i somer trated to an oily residue. The oil was dissolved inabout 2.5 mL of ethyl acetate and hexane and was added
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 g. of the title E compound as a colorless crystalline
solid, m.p. 123° - 125°C., TLC R; = 0.16 {ethyl acetate:hexane, 1:1), [a]p = -52.8° (¢ = 0.29, chloroform).

f) (8)-o-Amino-2-benzofuranpropanoic acid, hydrochloride

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 mi_) atroom temperature. After stirring the biphasic reaction mixture
for one hour, water (30 mL) was added and the mixture was extracted with methylene chloride (2 x 25 mL).
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product; mp. 1410 - 1430 C., [alD = +1 3.60 (¢ = 0.85, nethanol). Analysis
cal cdd. for CLl3H20F3NCGB3S: 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. 2; F, 17.24; S, 9.49; SH,

11. 77. Exarrpl e 48 oot

(S R-a-U3,3,3-Trifl uoro- 2- (rrercaptorret hyl oxoprotpyl ] am no] cycl ohexanepro
panoi ¢ aci d éﬁefes'ﬂiémﬂ?ea&q&%f"%mmpﬂﬂr r’B Chithe g9 "!%%d rd,a white
suspensi on O1sol hlsﬁgl g nto an HP-20colu hlchwaseluted with wahsr(soo
333tr|flu811'Eb ﬁ%}cg

‘éﬁ??‘r%’i gﬂ}g ;Ell {Y% 1o A
[E]Xz‘gg: 5 t I‘%gaghft il.g% gr%% Y@E’Zkﬁr es r& lgvuater' ethyl
stirredfor5 mgnutes zgt lfhstme re ction mxture vvas aC|d|f|edto pH

1.5wi th satug ?(sﬁ@-«ﬁ[étsésﬁnklmﬂt@diyﬁmﬁet@ﬁ 1-0xBrobyhetihol-Z-DéhzdrGiantrdphritit acid -
mmw%‘mr—&m

suspensi on was

| ayer wassas heghe dpHebring saif produdt frbdf? Exatrivia B404) (3033yd 1.09MME WidsPhr@bnbdbeBiten ethyl ether
of f-whi t e solfod mLydna diaé ACI(AH3 MEE 18 RCOMPB0NR) RR&ErS] TRdetRer Rydr wiis Washed WithiwalsE@ x
gel col um, uedmig, diibdgSad)ahddoaceitatéd) Eedesiiub WasVapdratedGrom thefhylan® chibiie (I20InR.).

phase. Con- UJbelfreeatid oas dixsolveddn nmthyend ¢chinddd (9 mE) and oelylzpiodda (0.09mL{ 1.8 mrhayvias added,

and tritur at iDimetiwifarimarhide(9:909 ralf, 0O chendl) 8&addayl. and the Afkture wesBtirfed 4Bro& i B®mBdratutedor 2
titl e (SRF i deureConpyrrentinihis(timeiyisildtrifiyerpacetarmigewas aided3o Esuspénaipn ef thetifle P productin
0. 65, net han@Fe}onitmdwls istriagAor2.9) hoursy thiscushepsiaieeass: a light yellow solutionCThigmixye, was)

6.16; N, 4. 28°°5F' to ‘I’? 94'! t"°8'°°"9 3‘7“3‘:"'%1’? S°EEB°"I'G‘5 pdslefh i9-ongportion. After warmingsto papm teqper-
4.15° F. 16. m re was partitioned between ethyl acetate (75

“f“ e
R) - N-12- A "3‘” us ‘?’ Bﬁ‘b 5 P’6§?° and the
W dhenskiny ;,t;f,f %% 3 2 “ L e B

under argon

bis(trl met hyl-rﬁ \XA |$n lhcag ﬂﬁhf &E%hyl etatea et| acld eﬁztﬁﬁgsﬂm%ezh?fea

reacti on m XipkLsoliPnich vlra@ sfaﬁ?ze’ﬁ foin efhyiChc :I 14 gw@ hé &3 titie G product,
tenperat uge. nff, ik - 2POUHLE R, S0.58 (ol tdeatBhd el SeliPdtldd:402f added and all oved
to stir overnight at roomtenperature. Since the reaction was still a | i ght
suspensi on, aANSIRYBHI3A, 30k fitro-2H{nfeRdaiyhéta)EsXbsiGby iR inopelidtdof raRbrabbioRyacRt | ' Ti Nng
for 2 hours at roomtenperature, 3 nL of brs(trlimethylsilyl)tri- 15
f1 uor;oacet am deconesntratedismomamdirdrexis (1 rhie elas sided t6 h aapension of the ats & producti20oamgr, 9.5
The rﬁ’act $00 N mmiok InLwaker Warel).dDissbletibn berudéd in orfe mihutecand the reaction was allowed to stir for a total of 2
2-tr| f1 uor o- yinstsetAr thisitimepthephl wasadjustbd torliSaih $:Burgifd gptassidrbbisuifetk sglutidn greidhe raixturien
7 nL of acet oms extiagted withethyidagetate (Zoiwils dhesrmnbinadorggniciiayers wgreaashed with brine (A9anld. o0
room t enper adigddMaShk andsaroentested i aden golid which wasgh @5@5‘09@!@60&# -2 PPemSiign
resi due, par HFiRg koxang:-efuagpiatpracetingqid, 8R4% Lasdhy P%"L"%’F”E o9 %z"t
aqueous | P"m"ﬁperﬁfeﬁ@?m B?PW‘&E&QQ’G a\)ﬁ“[‘?ﬁ%‘ﬂﬂ'?"f"l"@ﬁ urgied,with peptanetp affrd,1 "‘ﬂ5°‘,'
nL), and the® E‘ 6&4Pac1t4550 LG8y Wl '@YJ aﬁﬂtﬂt‘hh%? reqgetic ped,
m), dried ( lgf" 8)-afford 10.5 g. of a yellow solid
resi due. Thi ] g ional crude materi al
prepi,a,(ed N @ %’Qgg?@4 AN‘\é% F215§7%%$§Sﬁ%2&f this 13 g. of crude

1 I ca ge

material on silica ge to conpound) using ethyl acetate:
hexanes: acelgkgmpildad,

(S,8)-c-[I3,3,3-Trifluoro-2-(mercaptomethyl)-1-oxopropyllamino]-2-benzofuranpropanoic acid

a) (8,8)-u-[3,3,3-Trifluoro-2-[{(acetylthio)methyll-1-oxopropyljamino-2-benzofuranpropanoic 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 1N HCI in 100 L of water). The ether layer was washed with water (2 x

50 100 mL), dried (MgSO,), and concentrated. The residue was coevaporated from methylene chioride {2 x 20
mL.). The free acid was dissolved in methylene chlaride (3 mL) and oxalyl chloride (0.107 mL, 1.22 mmol} was
added. Dimethyiformamide (0.011 mL, 0.012 mmol) was added and the mixture was stirred at room tempera-

ture for 2 hours. Concurrently bis (trimethylsilyi)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

85  alight yellow solution. This mixture was cooled to 0°C. 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 (76 mL) and 1N HCl (75 mL). The ethyl acetate layer was washed with 1N

HCI (75 mL), water (76 mL), and brine (75 mL). The organic layer was then dried (MgS0O;,), concentrated, and
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100: 100: 1 as the eluent gave 2.29 g. of the faster eluting diastereoner
(isomer A, 2.31 9. of a mxture of both diastereoners, and 1.88 g. of the
sl ower eluting diastereomer (lsoner Bpgsh88298+129 g portion was triturated
25 with ethyl acetat hexanes «(1:1) to give 1 2 of pure isomer A and
0. 83 g of not her uor contalnln bot h |so

5
p t ro t«H ne Iar FE RS column
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a d(iheres uﬁ ro an
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comhi ned m x% ;ﬁg 96‘§a|d 30 Wer s rechromat ographed tvm ce u5| ng he
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9 0: 'Eiuc g||ld m p. 1700-
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NS it fSH
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H, Ii”gz N, 3‘9‘6"? '858%19 &%1 50

(R) - N-[3 3, 3-E';5,{1;,45§)r0 2 (rrercaptorret hyI) 1 oxopropyl] L-tyrosine A
suspensi on ofthe(R) isoner product of Exanple 49 (1.86 g., 4.4.mmol.) in

2.8 nL of £ ongPiNSb, 8aifisto-RBickiionti) 2 6kspfopARdalbny L Blofife Vat erwas stirred
atroom tenperature under argon for/ mnutes. The resulting 55 cl ear

sol uti on was ap)-aif-j m-mﬂhdao-s%wtms)snemmbmprb;fya{masﬂmﬁmlm to pH 1.5 and
extracted with 75 nL of ethyl acetate followed by an additional 3 x 50 ni
portions of et hite epiaitiaet selt prbthet of Erionplectd(te (184 9. 4.8 el waepartitionsd belvgenwiinhawitate
with %/I nee ( #&bd adubousdiCl (€ dhnmoMTBdrpaniciawer wasawashed withiwdtey and leine] dried{¥gl(,), efid ancen-
whi t e cryst alttaled én vaeoitaigivef0. 84 ghof frpe asidaThegnaterlives gispoived ivmethyigne giforidiy (19 mi} af ghom
product on siteireeatyseand troatest with axaly] chlarided400 1l STIRGE P Amoland qpe dien of fimethyiformapigle.
EP 0 449 523. Pmrﬁ@UWéwmen%eﬁeewaeMo" %@'am% prolinadis(trmethylsifd)iflyorppestamidey

g. of the t| tiip gee 'L?E?“ ' 'at“e(1 §' 3'?'5?' ‘i’“ ’@HF‘P’G A9 .75 ml.,
204 - 2089C4T ﬁ% et ydels ot

trilp, sti wo hours 0 gratpre n wed to sti
CL3H14F3404S: vg;hlgh eswpgre rAémoved m;c:?cl) an the rErsldue, digsolvedin @ hy g'qvirasagvas d with 10%

potassium bisulfate, water, and brine. The organic fraction was dried (MgSO,) and concentrated in vacuo to
‘ give an oil. Flash chromatography on 250 mL of silica gel eluting with ethyl acetate: hexane:methanol:acetic
kaef 40 acid (10:6:2:0.2) gave 1.2 g. of the title A product as a foam, TLC R¢=0.29 (ethyl acetate:hexane:methanol:acet-
ic acid, 10:4:2:0.2). '

b) (8)-1-IN-{3,3,3-Trifluoro-2-{mercaptomethyl)-1-oxopropyil-L-alanyl]-L-proline

45 The title A product (1.2 g., 3.12 mmol) under argon at 0°C. 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 (MgSO,), and concentrated in vacuo
to give 1.0 g. of a solid. Flash chromatography on siliga gel (200 mL) and elution with ethyl acetate:hexane:me-

§0  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 praduct, m.p. 100° - 110°C., TLC R, = 0.37 (ethyl acet-
ate:hexane: methanol:acetic acid, 10:6:2:0.2), [o)p = -65.8° (c = 0.8, methanol).

Analysis calc’d. for C12H17F3N204S - 0.25 H,0:
C, 41.53; H, 5.09; N, 8.07; F, 16.42; S, 9.24; SH, 9.53

65 Found: C, 41.75; H, 4.87; N, 7.85; F, 16.41; S, 9.24; SH, 11.92,
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5 Found: C, 46.32; H 4.02; N, 4.04; F, 16.60; S, 9.52; SH, 9.86. Exanple

52 (S)-N-13,3,3-Trifluoro-2-(nercaptonethyl)-1 -oxopropyl]-L-tyrosline 10 A

suspension of the (S) Isoner product gfyfyessBe 50 (2.05 g., 5.4 mmol) in

3.5 nL of concentrated am nonium hydroxide and 7.6 nL of water was stirred

at roomterrperature under argon for 7 mnutes. The clear solution was

aci di fl ed w &M% of 5% pot assi um bi sul fate solution and extracted with

75 nmL of et h)( m_ of et hyl

acetate The Y% Meth brine 15 (100
dried > L &4 . BSHYr e afford 1.95 g.

of an of f - \/\/n|¥§J ' . ) = Il];'Qllca gel using

ethyl acetate: hﬁ?é%&%ﬁmf%‘éﬁidr&lu&%ﬂélamﬂl@&(a}@l%ejg 435 ﬁwﬂ&) wﬁ‘als'dé‘rmrteﬁ'tﬁhéjﬁéi adid 2 thbn

of the titled aéi&atmaea@@ecvdalmtﬁacsam&h%ttwae; B profindipis{irribthyikBAtifluordeddiBimie in

[a] D =_+59. OQcdténitifie &s £bt fobtR InEREIE 59(f)RAdN6SI 2. EtheCtitld A poatict bl@ﬂasosﬁ,emyc

46.29; H, 104. LBstatdhexdnelethdnol:atética6d, 126:29.200; SH, 9. 80 20 Found: C, 46. 38;

H 4.13; N, 4.12; F, 16.73; 8, 9.37; SH, 9.44. Exanple 53

(S, 9) -3, 3, 3- ¥ R0 riflnes-2-andra@pe ity +-dlopripy(-L-aldnyiicmding- y1 ) - 1- (1

H tetrazol -5-yl)ethylipropanam de 25 a) (S)-a-(1 H Tetrazol-5-yl)-1

H- 1 ndol e- 3- et hafhatifleYeprodwotdt.2fcda [3@6 mehel) Wap tegatedwithtemmaniwrh hydroxide according to the procedure

N- [ ( 1_1~ dismreofEHamelp é%VW%ﬁW“W"EW‘PWRgM‘FaﬁP" id trityragjon withjexape (gentaining gjfey per-

net hyl ene chicei of sthytacetatsyy4png %Weiﬂzee@'t'tﬁmeq"ﬁdt* ﬁdﬁ"°mé@%dﬂ&f*r°37 (ethy! acetate:

N- net hyl nor pt‘?&’faf"h@et '2‘°"7a§°tfﬂ?°'d h ')12'f%l(?b depngls o

but yl chl or of Snaeds §P1 F 1z ;. resuting suspensi on was
stirred at %o %11; 64§9 dﬁf‘s 5.6 M NH3/ net hanol (45 ni,
252@m|) Ywas o4t d t he reacti on was quenched

wi t h™wat er a@darx@g dto roomterrperature The | ayers were separated and
the aqueous I—ayef—ex- tracted twice with nethylene chloride. The conbi ned
organi c extr

: Xt I QR 5Ra 88, 8-THUoRD- (e tRNY-ofoprBfamin otnt.a:aga:azep.%péamgac.@f a
white sol pd of

N-[ (1, 1-di metahy.methyldB-indedtxy) car bonyl ] - L-trypt ophanam de. To a sol ut i on of

triethylam ne TI0. 5 nL, 75.16 mmol) -in bengzene (40 nL) at 10 C. under argon
was added -chl or Cséntraey HCIZSnLY wasakidsaindieat X émirbagbtophehdnemB-109C0THe rebuitisythiviestsperi
benzené. (70 rsioh wawstireB@pidly whited@rmingte-5r&-Sadiarh higrite (5891, 84 emulpgasstided degwiseover 15
addi t Monabe 3Gninkesat ewluzion in tHovh of eatyyavhite romingairdrg thettenueragupe betwelsh {5(CQLantl -3t(. Metréastion-
t hoxy) - car bomyitdre was stipedbqtadditionaldé mirited aiP°C.. d@ngndhiantipe Jt betiams eih erenye sejution. At this
anhydr ous t ettimaitiereastion was ppur@intera jolution of aediumeadifits@ndaodium bigutiateat A°€ feolutiinwas made
resul ting nibydsssivinasediymsyifite 21:42g. 1§hmmpiius migimgl amewrofyeier @wulghmb) agd #ddiag spdium

chro- mat ogr 25K ‘edtﬁ‘F"dﬁ't'?W(GJt'ﬁsﬂYﬂdxA gnall g of watef, wasAqded te dissglye any refaainingeselidgl g
acet at e) £% ?s\y ngyel@zl Iutloafuawll qd tql_stlr for 15 minutes after which time a solid preclpitated The suspension

8 | Zt;t Eul/ I it ho E‘!{(’P”B d T_t"’czgg‘ﬁpﬁ]‘ﬁﬁ mlxﬂ"f"@ é"h‘él d G@Fﬁ el 'f?fei *E@dlﬁf’am‘
o on'cs % tst%% .h ﬁ%ﬂ@{mﬁﬁh G ;g% a S
azidg _(4.25 4, 1 % ® |rre g‘%b

for one hour e mx ure fwas cool ed to roomterrperature and poured di -

rectly onto 3)8he&i-1hlisdaroid-RelifRRAYid,GRé tek 50 MM x 8 inches, elution with 2
L 60: 40 hexanewr#y—amwm%%%m—gam dand I L 3:1 ethyl
acet at e: hexanespénzsh¥eu6riy dhieriddQd.2linL, 139 noly Rasladiell téa sudension of the title A product (3.5 g., 26.5
(S-[-2- (1 1ké i meiadiy-and polviierdd-pofadsiunk ty@rbdide{ 0% g.. 43 Y imel | ilghndthdydaisne (11@m1l) 8t0°C. The reaction
1, 1- di met hy| abiktye weswarmedis raamidmpemtusednd gtired foCone hour. A tijtinfet s dedctior wasy@ered into
. et hyl acet attelueng (E5Qmbtand thassuling s§sedGsPn wasfRerd@Bro(gh Celitd. Thid filtrate warewashed with brine,
s dried (MgS0,), and concentrated to a solid which was recrystallized from ethyl acetate/hexane to afford 5.6
g. of the title B product as a colorless crystalline sq!jp, m.p. 141° - 143°C,

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-
ate/hexane to afford 2.46 g. of the title C product as a coloriess crystalline solid. .
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50 Et hyl acetate (30 nL) was saturated with HCl gas at 0OC. at which-
point anisole (7.4 nL) was added fol- lowed by (S)-[2-(1

H benzi m dazol -3-yl)-1-(1 I-1-tetrazglp f %fé fyl]carbamic acid, 1,1

-di net hyl et hyl ester (1.24 g., 3.77 M%‘ ssolved in ethyl acetate (7
m.). The resulting sol ution was strrred at 00 for one hour at V\hrch trrre
TLCshomdtﬁamﬁe&Ee1 {maibythio meiyasejamincl b
evaporated a nd et her and fi nally purrped

m&fﬂﬂiﬂﬁéﬂl&&m
R SN SA 9‘ IE; Ei =1 ( hio q fo-3 -3a 6-methano-
?gcsi; O_CIZ_ P: 19|r Ld‘§ 13% E?rf% %%;EE% %%gii} t;%hrg%trengﬁ descri %ﬁv gj;)r( Gf ©Nin ;eztr;lx;mfu:::

of,

2-Trifl Uoromi(& W'at | %PA 5 mg%r% etrt )
(100 L) was y rge}'hs Lolttiof tet h S Ee r5'n'il§a date a?hegrylphol o ct'ﬁm?ih (1'5'?nL)
et her (100 nh)atra%ﬂ@laﬁh Mﬂdi&as&hﬁa askRbn28dEdSind theRadtBRmbdufY Wadlstirred $rom -89¢ B
was then {d | toes. @6br b Aouds. YR reactidh vihs partitiohedittvedn WatbrqIE0\WLS arld@ewhasbiab (258 ). Fre@m
et hyl acet at garkichayer #&s wdshed vith ate(2 X.160'mi. an® brine (100 mL), dried (MgSO,), and concentrated. The
(2S) -trifl uorenas Ry chibmatograptet b DPx 2PEndEuTUENNRILtID, with 2D Rekanersthybatbtate (812) and AHex--
1400C. , [ CLJBneethyl 8ddtalh ((:6). Thelpufe frantiphsnseretoncentrated to afford 1.58 g. of the title D product as a col-
(S, S) - 2 [ (Acetigasothi o) net hyl ] -3, 3, 3-trifluoro-N-12-(1 Hindol-3-yl)-1-(1
Ht ettazols 5- yl )et hyI ] propanam de 10 The ephedrr ne salt product of part (b)
(2.2 g., 5.74) BehPre.GeepldHAR e defzohd ‘
mL) and wat eberzizothiezoles2rdipnide |ng 1 N HCI (5 74 rr1_) The organr cI ayer was
separated, dri

yl
chl ori de, The r'e ?ﬂl\/?"i °‘I'tta@é"‘t5"e\‘?t 1'1? 5 ] H '( l'f’a"r']’-t(’i;mn"é‘ﬂ'é's
chlQri de ¢ It lh n heée(s : k8 cen-
fO”OWEd by ?e'% i‘;gﬂ“& F fl%[b: r{g htcrb 0é)ctas

The resultrngc“)f‘;s g At Ure hou
sanme tinme, to a susp nsron oT het ? e Aproduct (1. 73 g , b. 74 rrm)l) in

acet oni t r by € g(Sf-Biho-Ati-indole S andR d&ﬁrhymé\loﬁ&iéjed

bi s(trimet hi srTyT‘)Trrf‘r‘uo'roatera'm‘d'e—('ﬁ—ﬁtﬁ4 12 mol ) and the resul ting
cl oudy sol uti onawigresdr ihb iR REduEt@RID d., 2N INRKGB] iitHiuen Hyroxidh H@H B550 M., B2.55Rhel, Wast
was then cooliexh hi) andfidhydraruranivhirrbd 1606 Hadrs al16dhEtemperature. A second portion of lithium hy-
(2S)-¢rifl uordeums (199 m@-26amhof)wWakbddpd M[alseitiod I3 @iLdf vk, Gftérd S adtiGnan tihoths, dHeaisiiche
over }5 BN U twes dilufsid with waten (50 i) @nd the adlGous inijihire ywad dxtravted GMithinkthylenle @hloride KOUB0INLAL
-250C t 0 - 1506» aquebis iayerovests ithen avidifiedctol el d i5endth iy Heband iextrpeieditvith et acetafeA50 miL)) The
and ext r act ecavgiousiayer wd thercrourad ent¢ an KiP-2&coluinin (5 1 hkcnp)ovhish wewieldedyas follows 400 ak ofs
wer e washed wiater 280 iminef watps methanol, @1} 208 mL ghwetrmnethanoh §:2:208 b wates dhethenah 76p200anL
Fl ash chr omataisraghgno & 29l welenmeathanel. 55, e, putel faeliongjwerp eqnceptrgted to approximately 10
hexane: et fiyl mcad 4e gH *&%’%’QW E" 1&6‘[“5 1N ﬂc'r_’ﬂ"s_t“lé'{‘%‘was spneanirated Y9 dsyReps §“d1”2%°°°"a"
aceticacid, [Poaipdfomm °"§'P?e§’°¥°2%“§€ {diwas stigpqps apuspengion in gh gfﬂ'

acetate: hex e%' 215 ﬂ‘gf&{ Y’E“"b‘lf’fe wa B\Fé"’ °dr"€'i'3‘}i' e, Prying zffordaq 598 ’(‘3%%‘!‘ (e

25 acet at el Pﬁé‘g sla"§5‘°'§h°"81s° °t"i% “C' 45‘55" r product as a white

sol i, ? : Yoo g 8135 ?opgﬁotfby agacetate
+2% acet [ c ac

(S, 9)-3,3,3-Tri Tﬂe%ﬁ/&ﬂn& sﬁﬁrﬁ'&&ﬁm Q%Ipm@t(af\tz&t}?mﬁ ]0 ﬁ'nllrﬁlﬂQvas Partitiohédisefwleen ethyl sther
H-t et r azol - 5+t Mg bhdikt HENERERL SFAINHOPR 60 mi. dQvatbr)SHHS BMBS4ya¥ Wed iwakteli Ivfth water (2 x 80
product (1. 14nr,q1 driedAMESO JT1ERd Jontentraler) AreSesikiudmbesoetdpordteditrgm MbthyléHe RhibRIEX folmLy.e
under ar gen asfréekdidavasithen dissolived Doty childride2eil) AdaLbiy ¢hloridd0.068 mla D.A6 iNRbipwas
(1.76 L) . Afatigski. @imathytoin@injdet($)al) wesaddedandvisssmigtue wak atifred/at rions @ingératin@dor 2 hours.
pot assi um bi Dehduereraly,bisttridetty)silg)trifiubrasetamisie (0164 my), 2527Imnel) ivad dddeddela subgensionchf theititie-
fied by trit (Frcanpand (15Q thg.2.54imual) insacetbnitegle KR rhil) Atile atiresigdori\Fl howrs, Ithis subrersiondscare

give 0.73 g adiht yéllow @lg:dg;ohptig@ rThip mpstupstivas cooled to 0°C. and the solution of the above acid chioride was
added in one portion. The mixture was allowed to wgrm to 10°C. over 2 hours. 1N HCI (2 mL) were added and

the reaction mixture was partitioned between ethyl dacetate (75 mL) and water (75 mL). The ethyl acetate layer
was then washed with brine (76 mL). The arganic layer was dried (MgSQ,)}, concentrated, and coevaporated
from toluene (3 x 15 mL). The residue was chromatographed on a 2.5 x 20 cm silica gel column using 1 L ethyl
acetate:heptane: acetic acid (80:20:2) and 1L ethyl acetate:acetic acid (98:2) as the mobile phase. The pure
85 fractions were concentrated to afford 127 mg. of the (R S) isomer titie G product as a white solid, m.p. 198° -
204° (dec.).
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as a white solid, mp. 2180 - 223CC. (dec.), TLC Rf = 0.13 (60:40
hexanes/ et hyl acetate +2% acetic acid), [rau 35 = +54.80 (c = 0.54,

met hanol ). Analysis calc'd. for Cl6Hlgdy o?.yg% 46.87; H, 3.93; N, 21.86;
F, 14.83; S, 8.34; SH 8.60 Found: C, 573,80, N 21.71; F, 14.99; S,
8.05; SH, 12. 35 )4 Ex'a pl e 54 .

I(—I-StR%33I3- valsdd ; g :
etrazo ro ana

(2R) - Tri fl uo 4 F‘?'] ‘}% dd°a gﬂqnoﬁtge%)tso odt:ct
filtrate gbt uch t us,

HCl | - and t he Qac% et

e splu I;aap under
3.8 g. fV%o zsé%.vo@ w?%“(‘l
(1 R29- (- )-1sem'%m5a c&‘iﬂ}&%f%“ ﬁ eﬁaémw@ne deeﬁésﬁ.a/? f e, L m,avga@
al l owed to Sirsid@whidHavad esbvpora ee@m tirkbs Yo hbgtdrie & 6rd @8 fng B116b (R} lsbirhdralid ;sradﬁet

from ethyke acehah@ dmdrmrout@olidlo.p! 21891 226°c4 TG 8, = d. 712, tekriyl dcbtare:aRHnE ¥2% dceti®blid),
acet yl t hi opr qgi ©n68° @eiods, negpfassl i ne salt, mp. 138 - 1390C., [cUD = -100.3

(c = 1.0, netAnsy@l Qalc’dDfor CiyH14FsNy03S - 0.2 HO:

(S, R -2-[ (Acet yl chwaone,t4kp] N, 31.24; B-16.120;19, &asanH[zz (IHindol-3-yl)-1-(1Htetr
azol - 5-yl) et lirpedpC,dpAt &#.02 NTT0S85H h&2h; BreR0seH, t10.pf. oduct of title A (1.53
9.,4.. ¥ ) was shaken In a separatory funnel with ethyl ether 55 (50 nL)
and wat er (5E&ede®2ontaining | N HCl (4.0 nL). The organic |ayerwas
separated, dried (MSOA evapo- rat ed and azeotroed W th rret hyI ene

chl ori de. é_.E&&L P 5 aprogyliamigol 3zalR

"# Hed aé. iﬁ E\f" é%u sgéi%é.ﬁﬁf 5
e

chloride 10 )

f ol { owed Bhe ‘ ytho) SH—SHC o P e—CE 035
r371]—_)- ng (r)ez U|§|t ﬁgm‘.’}@ f%xamr Bt e%:@:%ﬁr qi]tﬁg’ggdr & H&eeob Qad from gnléreghedl‘iaﬁte
(S)-ca- (1H-tet?azo P%m% {ﬁnam ne, hydrochloride (1.73 g.,

5. 74 mol )5 | Ry Al )Ql{é'stswnh@or& ga&néﬂa}twﬁ&thﬁgnoﬂﬁ?&ﬁﬁanﬁ{ggﬂﬂnnﬁ‘ﬁ&e-@%%gnoic acid
bis(trlmethyls ting

cl oudy sol ut i onyrigting thé title ApRPuckkith'cORBAtFaRTBIRMSTIUM FdoRde adcoifiglicthe J&ue&n&ahku‘mp@n
was t hen cooleeml) b.@wgﬁsﬁe(asﬂs&ﬁaﬂ.ta@fodu&hlwrl de solution was added dropw se
over 15 minutes. After stirring the 5 - I'ight- yel l'ow sol ution for 2 hours

at -Z\S’t 03 1H&nple 83ne reati on was quenched by pouring into water (50 ni)
and extracted wth ethyl acetate (2 x 50 nlL). The conbi ned organic extracts
wer e washed VSHu-lI3i33kiflgd®2-+rhgreapidmethyl)- 1-dNaBopillaminoh tH-tetragpier Saprep@ndicacdl sol i d.

Fl ash chromatography (50 nmx 8 |nch eI ut| ng W|th 2 L 1:1 hexanes: et hyl
acet at e +1% EELIHPhanyl y)Gargony yanopropangis agjthe s +2% acetic acid) gave,

afterrecr%talllzatlonfrometh 'acetatelhexanes 0 68 g. of the title B

s )tr ide (9 m sl ( -amn -3-Ccy-
product as a ’f' 41 '§ oo pes a9 ‘b?%ﬂséﬂ' a'h ‘? stmdforys

ni rile
chromtog: e %fo 3% %“{ ? 'w*raft B e,
A ragu i ngagyg s va vAyd

ac et&a&e/ h%a%ﬁé ringrﬁri

fO%.fthtAoc rouct m p.

0.23 (60:40 hexanes ethyl acetate +2% aceti c aci d) ( aOD -93.30 (c =

0. 52, met hang) j2s)-fiPhenfthethoxy)carbenyljamino}-3-cyanopro anoic acid, 1,1-dimethylethyl ester

(S, R) 3,3, 3-TriTlTuoro-Z2-(mercapt onet hy I ndol -3-yl)-1I-(1lHtetrazo

| -5-yl) ety ] proposontonthethé GtleA pro@pe B2 g)mamfmrﬁd!)em( £hubdhol (5.2 §.£70Bnhd)dldrg inethfor?

g., 2.1 mmol )chibriled20galysed addati ethyi(343-dimethyiamino)progyheatt@diimide, 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 (Na,S0,), 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 approprlate fractlons were combined and concentrated to yield 2.3 g. of

the title B product.

c) («8)-a-fi(Phenyimethoxy)carbonyllamino]-1H-tetrazole-5-propanoic acid, 1,1-dimethyl ester

85 The title B product (2.0 g., 8.57 mmol) and tri-n-butyltin azide (2.7 g., 8.0 mmol) were heated at 135° 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
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perature under argon was added a m xture of concentrated NH40H (1.39 ni)-
and water (1.39 nL). After 2 m nutes, the reactlon was quenched with
saturated potassium bisulfate (pH 1. he resulting mixture ex- 20
tracted into ethyl acetate. The orgam C ayer was washed with water and
brine, dried, and evapor at ed 'to_give a solid which was purified by flash
chr omat ogr ap AS/d: cHerofarm solventisyata. &ve APPigialf fretiops Yerét’?ﬂ”“%%’tca‘ﬂ“é“t%}‘hﬂﬂ%" 459,
acetic acid)?® wgle,ceoaﬁ% ng material was recryst allized from et hyl

acet at el hexa 3 rtoduct as a white solid,
mp.- 206 - 2 B 8t hyl acetate +2%

i Fd
g(inglgFg&IGO)Sdm 'agjf%;gﬁ °S§g %‘L ?jﬁ rmg Q:e ;i % all
8 56 Found: g.gh@@mﬁaemi-ao.- Gihe Mhrart e moanatb i s yie 0 mﬁﬁg%ﬁ,m

Exanpl e
(S)-N-(4, 4, 4a)T(aS)t& 3, R TridubrO R @oudiaiIB eyl 1 -oxbpdpyRikihof1 H-tdtrak s S brogandy: acid,1,1-di-
2-i [ (Phenyl madeinybthjtBstsr] et yT [- 4,4, 4-TriTruorobutyric acrd 35 0 a

solution of lTthiumdil sopropyl am ne [prepared using freshly distilled

di | sopropyl amni riae (itle & groduct (048 g43.6TmDInYT) Wascuspelidsti ynl dry adefonitiiid (A @t B(tirdhyisity)trid 5
mol , 2. 5M ] flugroadetgmitieett :87da.\7chd oimol) was {d8és at5°C andigtimadifdeahe hows et wiich point@iclear solution

4, 4, A pri 18 uyepehtained] 2 Triflueromatiyyl-Bragptylthiopropiniggeltl Fhidride (0:8619a BPd mool wamaddedbat 9£G: .
After stirri aef the repelien wasstirred for hipypssdiluted) withseshyl peetate (RLmld. AR the resuitingzgiytion wes d
treated wit hwashedpith waly (3} and driney firied Nsa3fReh afdspnoentrtadn yaswo. Crystelizstiortfinm eAPoPYn
(10 nL). The%ﬁ‘lﬂﬂ%?ﬁ’%gtﬁ? fit duies ag g -1 mpiEs of fsgmers.aP- (19 - ﬂ@rﬁrer ature rose
to ambi enf . | A0 p vacua and fh

di SQI ved®i n ' TRPYA

T et sl T i iz
6%%

o 0 p
AW A A a N

100 ). Thec&ﬁﬂ@@'n?v b lafl ﬁroMﬁBg‘r‘apW@dS rW's . WPk br’ra:raa

dried (MISOA4Lcid:eHiororI3EIGaAE JiyéBrﬁ hé Bpplopfiddn @ongw.e ceﬁ&te@ yieldd

chr omat ogr apkhé tRéIF greductds adtt1 riktlrde GAsdiels. and el ution with et

acet at e: hexanes: acetic aci d 50:100:1 gave 1.36 g. of the t|tIe A product,
TLC Rf = 45 ge8Ru-f%3, :hyﬁﬂu&ﬁ&t(ﬁﬁleapkw%ﬁlﬂﬁ& RbyljemiAc18.tetRRsIEE prbpancib hcid

N-[ 2-{ [,(Phenyl met hyl) thi ol met hylj 4, 4, 4-tritluoro-1-oxobutyl}L-Teucine The
acid b”oduct ofA ppapensi¢redf tHelitl@ 6 pg:duct@ﬂg Jim2 Immol)drscos@ntvated arahohiom thixdroxide (@72 mL)
chl ori de by lashwaten(f.6wmlt) vas stirrednt ool empeiatucarundee argén forl 15 minute® 0B esulting yéllowdsh green
hour s, r enov selgionwasasidifiedwitirdid potabdiuoy tistiifatdty pld it.§ aird exizacted with ethwiaceigtert # n §0 mijcThe
resul t- ing rcedfingdethygeeiate primetwas ypsiied FOEter g brioe gdad{(Ma$(l and eviprraleduniief re-
chl ori de was 9¢fed REssyeede give 02 9. of a lightyyelow gppeay golid. friash ohirpppatagramivy of 8P ga pf silica gel using
i ce- cool eff aE@fhﬂPﬂet"P'P'l'd@ mefh@ Iaeﬁqc gpid (151 1)astheeluentgave024g of slightly yellow sticky solid which

I(_ll ig;l 1ne/ bi %% "pﬁ;i “Plaf : g ?gwg”t F"@H’“P ?’Iﬁ'r?? “:T“éggﬂ
g.,18.27 ani‘ttx o ottt 7t|?: %ct. ,15’1'1?&\%' 432 gg’&npeth% efactiPere

overg%lﬂght,}a fs[:cg, ol (el M es were rem)ved in vacuo

and the resi due w@,@%g \443@51 @qubys ﬁp@tgﬁqosgvashed W|th 5% pot assi um
bi sul fate, wabmesc,ansh; il 35N, 2108, Kive.2ds, (1beHef) nargani ¢ sol ution was
concentrated in vacuo to give 4.5 g. of an ol. Flash chro- matography on

500 nlL of si Eképlegel-gnd el ution with ethyl acetat:hexanes: acetic acid
(80r120: 045) gave 2.56 g. of product containing sone by-product. 32
Using the meth_odology outlined above, the following additional compounds can be prepared.

. (’35' 3
50 o Rs -.s-cnz.-?cn-'c;-m-x
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EP 0 449 523 91 HPLC was perforned using 400 ng. sanple (2.85 g. total)
injections on a 30 x 500 nn1YNC S-10 col um under isocratic conditions of
70: 30 (B-90/ 10 net hanol /wat er- - 0. 1%geplgighd sp@8Beacet i ¢ acl d: A-109/0

met hanol | wa- ter-0. 1@6tr|fluoroacet|c acid) at a flowrate of 50 ni/mn.,
the pooled fractions containing the desired product were concentrated In
vacuo to renove nethanol and the resul4ing aqueous concegtrate was
extracted with 5 ethyl acetate (3x). The organicfractiohs were washed

wi th waterand brine, conbined, dried (MpSOX4), and con- centrated in vacuo
to give 203 g. of the title B product

(S)-N-[4, 2, 4-Tri f | uor o- % ner capCBaet - 1- oxobut yl ] - LB=euci ne 10 To
liquid ammonia (100 nL) at -780C. were av@gd smal | sodi um chi ps (527 ng.,
22.9 ny. atom). After 10 m nutes (blue color fornmed i mediately), a
solution of the title B product (1.53 g., 3.9 mmol) In dry tetrahydro-
furan (3.4 mmol) was ed88&d foll owed 10"m nutes | ater Uﬂasdkld anmoni um
chloride (5 g., 94 mol) to quench the reaction which maanOM/allomed to
warmto -330C. (disappearance of blue color). Excess ammoni a was evapor at ed
(wmth argon flow) and the residue was partitioned between ethyl acetate and
10% potassium bi - 15 sulfate. The orggnic | ayerwas separated, washed with
wat er\apd #rine, dried (ggscn) to gFT%BB.Zg., of materla;e (conbined with
another run for a total "of 1.88 g.) di ast ereoners re separated by

fl ash chromat ography on 500 nL of S|I|Fa gel eluting with ethyl acet-

at e/ hexanedacetic acid (60:140:0.5 the @? 100 0.5). Rechromat ography of
various nixed fractions and hex- ane (e %yl acetate) trituration affords
700 ng. of the title (S) isonmer productas a white solid, mp. 1020- 105C.,
20 LC RF = 0.29 (ethyé7acetate: hexane: acetic acid, ¢g@p-¢00:1) [Ca]D =
-42.6 (¢ = 0.97, nethanol). Analysis calc'd. for C1L1H18F3 S: C 43.85; H,
6.02; N, 4.65; F, 18.91; S, 10.64; SH, 10.97 Found: C, 43Y72; H, 5.62; N,
4.70; F, %8.94; S, 10.45; SH, 11.94. 25 Exanple 56

(R - N—[4 4,4-Trifl uoro-2-(nmercaptonethyl) égcmobutyl] L- | euci ne Fol | owi ng

t he procedure of Exanp§%%55 further wor up of appropriate chromat ography
fractions afforded 30 of the %ggﬁgd product whih was the sl ower
noving i soner as a white SO|Id mp. 810C. TLC Kf 0.23 (ethyl

acet at® h#xane: acetic acid, 100: 100 &5'\49£é) -9.60 (c 0. 53, nethanol).
Anal ysis calc'd. for C HL8F3NC3S: C, 43 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 Exanple 57 g9

(SR) - a- (f3 3,3-Trifluoro-2- (rrercaptorrethyl) 1- oxopropcqaje&nno] 2- benzof uran
propanoi c¥acid K so a) Benzofuran-2-net hanol Benzofuﬂhn 2-carboxylic
acid (4.59 g., 28.3 mmol) as a solution in dry ethyl ether (100 nL) was
added dropwi se over 15 minutes to a suspension of l|ithium alum num hydride
(4.3 9., 113 mol) In ethyl ether (180 nL) at O00C. The reaction m xture was
stirged fgr 2 hours while warnming to roomtenperature. After recooling 45
to OVC., 4.3 nL of water was added with extrene caution. Sodi um hydroxi de
(4.3 m, 15%in water) was then added followed by an additional 12.9 nL of
wat er. Magnesi um sul fate (about 10 g.) was added and the thick white
suspensi on was stirred briskly -for about 30 mnutes. The suspension was
filtered whrough silica gel and

4 '



the filter cake was washed thoroughly with ethyl ether. The filtrate was
concentrated and dried under high va- cuumto afford 4.15 g. of the title A
product as a light yellow oil: 50 b) g2+ t hyl ) benzof ur an

Tri phenyl phosphine (10.83 g., 41.3 nﬁgpgﬁagggggded to a solution of the
title Aproduct (4.08 g., 27.5 mmol) and carbon tetrabrom de (13.93 g., 42
mol ) in dinmethylformanm de (85 nL) at O0Cqgfter stirring for30 mnutes, 55
saturated sodi um bi carbonate sol ution ( ) and water (50 nmL) were added.
The resulting m xture was par- titioned Jpetween hexane and water. The
organi c | ayer was washedag th water anddyine, dried (MyH), and
concentrated to a yellow liquid. This nﬁb&gﬂ&t was chromat ographed on a 5 x
20 cmsilica gel colum using hexane as tk bile phase. The pure
fractions were concentrated to afford 4.32 g. of (2-brononethyl)ben- 33

EP Q 449 523 Bl zofuran a white crystalline solid. e
[3aS—[8a,ﬁaq7f3]-1-f[Bis?%ethylthio)nethylenejanino]acetflﬁhexahydro-3kk3a,
B- met hano- 2, 1- benzl so- thiazole, 2,2-dioxide 5 Carbon dlsul%ide (6.3 niL,
105 mmol) was added to a mixture of glycine nmethyl ester hydrochloride
(12.5 g., 100 mmol) In chloroform (100 at room tenperature.
Triethylamne (14.6 nL, 105 mmol) was added and the reaction

t enparat se rose from220@ to 370C. Affer i d“ g for oM hour, nethyl .
iodide (6.8 nL, 110 nmmol) was added dfop®i se afd the reaction mixture was
refluxed for one hour. After cooling to roomtenper- io ature, the
reaction mixture was wasféd with water (2 x 50 ni) andC8a orated. The

resi due was taken up in ethyl ether (60 nmL) and washed witlp water (2 x 20
nL)gJ[Xyi%g over sodium sul fate and concentration afforded 9 g. of the

| nt er medi at e nononet hyl bi st hi onet hyl ene glycinate as an oil. A m xture of
this oil, pulverized potassium cg@Hgonate (10.3 g., 75 mmol) and net hyl

| odide (3.4 nmL, 56 mol ) 9N acet gne (SanL) ef | uxedgunder argon for 2
hours. Angadditional annaﬁt of Afe odeéy?é?g 15 nL?y8.1 mol ) was
added and the reaction m xture was r¢fluxed for one nore hour. After
cooling, the mxture was filtered ang the filter cake was washed with
acetone. The filtrate was concentrated and the resi due was dissolved in
ethyl, ether (30 nL). This solution was washed with water (2 x 10 nL), dried
over Sodiam sul fate and @Bncentrated to"afford 9.12 g. CHf-get hyl

N-[ bi s(met hyl t hi o) net hyl ene] gl ycinate as a yellow oil. AsoRution of
trimethylal um num (11.95 nL, 23.9 nmmol, 2Min toluene) was added dropw se
over 30 mnutes 20 to a solution of D 2,10-canphorsultamin toluene (120
m.) at roomtenperature.7éfter sgtg%bggcégg 15 m nutes, gethyl

N-[ bi s( me®hyl t hi o) met hyl ene] gl ycinate (4.2 g., 19.8 mmol) was added as a
solution in toluene (80 nL) dropwi se over 30 m nutes. The reaction m xture
was then heated to 500C.7For 24 hours. Wfter cooling tQHgeQa tenperature, 7
m. of water were added with extreme caution. After the addiiti on of water
was {conpl gte, mag- nesiumsulfate was added. After stirring for 15 minutes,
t he 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, mp. 1060 - 1080C.
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[ 3aS-[ 3aca, 6a, 7p] - 1- [ 3- (2- Benzof ur anyl - 2-1 | bi s( et hyl t hi o) net hyl enej am no] -
1- oxopr opyl j hexahydr o- 3H 3a,6-netha3§b%m§$§ zi sot hi azol e, 2, 2-di oxide 30
Asol ution of the title C product (0.94 g., 2.5 mmol) in dry tetrahydrofuran
(3.75 nL) was added toa solution of n-butyl lithium(0.92 nL, 2.3 mol,
2.5M in hexane) in dry tetrahydrofuran (57?@ m) at -78 C. over 10 m n-
utes. The m xture was stirred one hour,4&17 0C., afterwhich tine

2- (brononet hyl ) benzof uran was added dgpp- gvi se over 10 minutes as a

sol uti on Ln dry tetrahydrofuran (1.25¥l) and hexanet hyl phosphoric triam de
(2.25 35 "nm). Tetrabutyaannnniun1od(6€‘CBQHng.) was t h#® added and the
reaction was stirred at -780C. to -200C. gver 2 hours. \Water was then added
and the m xture was extracted with ethyl ~acetate (150 nL). The organic

| ayer was washed with wdPer (100 nL) and brine (100 nCHs=&ried (MySO4), and
concentrajped to afford an oily residue which was crystall igzed from about 4
nmL. of absol ute ethanol. The colorless crystals were filtered and washed

wi th ethanol (10 nL) that had been cooled to -200C. Drying under high
vacuum afforded 1.08 g.80f the title D 40 product as a colorless

crystalline solid, mp. 1450 - 1480C., TLC Rf Q. 18 (net hyl ene chloride),
[ID %_-86155 (¢ = 0.40, chloroform. e) cH

[ 3&S-[ 3aa, 6a, 7, B] } - [ 2- Ani no- 3- ( 2- benzo r%ny oxopropr]hexahydro-BH-Bé,
6- met hano- 2, 1- benzi so- thiazide,z,z-g}gtade 45 h m xture of the title (D)
product (1.05 g., 2.07 mmol), 0.5N HCI (1G-NL%75CReBI) and

tetrahydrofuran (11 nL) was stirred at 40§C. for 18 hours. After basifying
topH 12 Rith 6 N sodi um hydroxide, the m xture was extracted with ethyl
acetate. The organic | ayer was washed with brine, dried over sodium

sul fate, and concen- trated to an oily residue. The oil was dissolved in
about 2.5 nL of ethyl acetate and hexane and was added 50 wuntil the

sol ution fecanme slightly turbid. Seed crystals were added and the m xture
was allowed to crystallize. Filtration and drying under high vacuum
afforded 0.71 9. of the title E conpound as a colorless crystalline solid,
mp. 123 - 1250C., TLC Rf = 0.16 (ethyl acetate: hexane, 1:1), [alD = -52.80
(c =:0.29, chloroform. 4t) (S)-a-Anino-a-Qenzofuranprgﬁgq i.C acid,

hydr othl os%i de 55 Lithi uffi"hydr oxi de nonohydrate (336 ng.? mol ) was added
as a solution in water (10 nL) to a solution of the title9 product In
tetrahydrofuran (20 m-) atroomtenperature. After stirring the

bi phasi creaction m xture for one hour, mater\(BO m.) was added and the

m xture was extracted wi th nethyl hl or i (2 x 25 mM). 34 EP 0 449
523 BI Af¥er acidifying the aqueo yer 0 pH 1.5 with IN HCl, the
solvent was renmoved in vacuo to df™6rd a ite solid. This solid was | oaded
as a suspension in water onto arfgHP-20 cokOsg which was eluted with water
(500 nL), 1:1 water netB2nol (500 _nl), NEnd 2: $0a& er : nedHranol (250 nl). The
prodggt cgntaining fractions were hbi ned, reacidified to pH 1.5 with IN
HCl, and concentrated to afford 465%ng. of the title F product as a 5

white powder, mp. 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, nethanol). 83 " CHg~C-
g 45 il
0
- Example 84

50 1000 tablets each cdntaining the following ingredients:

3

55



9) '
(S,R)-cz-fl13,3,3-Trifluoro-2-[(acetylthio)nethyl-1l-oxopropyl]am nol -2-benz
of ur anpr opanoi ¢ acid 10 The epheqipigige sAlgy Product from Exanple 54(a)
(393 ny., 1.03 mol ) was partitioned between ethyl ether (100 ni) and
dilute HCl (1.03 nL of IN HCl in 100 nL of water). The ether |ayer was
washed with wat egg. X 21 QQ s e 1A d centrated. The

resi due was evapg‘r gt%gd:sf'rgon'l?#\):;%#%fﬂe)ng gh(lﬁ(:?r@?%go %@)}(&% m.). The free acid
was di ssol ved i niTOXOPFORY LdnLotryRteRRAR) ARAMEEaPy| chl oAPBe™E0. 09 ni,

1. 03 mml; was agdetstareht hyl f ormam de (0.009 nl, 0.01 mmokp wgs added and
the m xture was stirred at roomtenperature for 2 15 hours.7 ncurrently,
bi s(trinmethylsil uoroacet am de was added to a suspensi o BBt he
title F product AwvigedvmicrocrystéAilivescieddudgsedr 2.5 houRS, mghi s
suspensi on beca L olution. This m xture was gogl to OCC.
and the ajove ag?‘gagh:sgp?‘dé%%%?gﬁéon was added in one-porti‘o%i):ﬁg'é‘r
warmng to roomtnper- ature, the mxture was stirred for 185BErs. The
reaction m xture was partitioned between ethyl acetate (75 nL) and I N HC
(75 nlL). Theaageemedirovesytficientudk quuartitiesdby ewkingthe produst ofiEb@mple 6 argllcord@armii withan agubgus
acetate and séigio&f thegelatini. fikecmiung derthen diiedand ground teen pewddrdtie Ayicehand then tHEMagrvium
m.) flal.l otted sgzmb pie gdmixgunvithgianulatinge Ths ?esmeds theryesmpreegsd injadablediprpasdo form, 100 tablets
concent r at ed eggh@onaiting498 mg: of active iperediest. ik game progeduep Gan be enpinyed (o prepere taplgls con-
chromat o- gr Egﬂ@&o B ohadtivesngredients Aimilgrly; tabletyeantainipg Bidyo- 95 10A oAb tha pradust ¢ gy of Ex-
acet at e: acet PRIt 198 0Bl 18P Bn he peRRdnphi | e phase. The pure fractions were
concentrat ed_and talge resi due was coevaporated with heptane to afford 259
ng.\of a Hhi ERRE which was recrystallized fromethyl acetatel hexane to
give 224 ny. of Rl . - 9CC.; TLC NR =
0.26 (ethyl ac eﬁwg? %ﬁéf%%%éag%‘gf ?%8 %g%ﬁsm?@ﬁmﬁ%ﬁgmén&

(S, R-a-13, 3, 3-Tri fluoro-2-(mercaptonet hyl)-1-okopropyl ] am no] - 2- benzof ur an
pr opanoi cyaci d CogceRrt kake ' 1] heCokhéthi) yves added to a
suspensi on of theﬂt ??I’g'% éfggﬁgtekgg%oxgl&?é g SBH#n;mI) in,water (4 ni).
Di ssol uti on occurPéHPFﬁPé’ﬁB" "HIEPE Bfd gﬁgmﬂéa tion was all omf “stir for
a total of 2 m numagnedtiumhsserirate the pH was adjusted to 1.57whgh

sat urat ed potassi E%gb%ﬁ' fate sol uti on anq_ the mxture was exggapged with
et hyl Tacewate (2 X ). The conbi ned organic |ayers were Wg@%‘wth
brine (30 n.), dried (MgSO), and concentrated to a tan solid ¢h was
chromat ographed on a 2.5 x 15 cm Silica gel columm using hexane: et hyl

acet at e: acet i ¢ 'm@ pighjlarg@napg capsyies qohfaining H10/mg. o thepeoductpfdExgrppies 11te 2(and 8219 8jeande
concent r at edP®Bareaind coevaporated from heptane to give a white solid which
was tritufated with pentane to afford 161 ng. of the title (S, R product as
a white solid; mp. 1430 - ‘1450C., TLC Rf = 0. 31 (ethyl

acet at e: hexaf®MBet | c acid, 60:40:2), [LID = -2.40C., (c = 0.45, methanol).

B g Sr, 0. S hngtowfas Gigigoun Syt v B, Oy s, . e, g Lt e

40

SH, 9.68. Exgnphg d of the formul
(SS)-u-[[83, 3, 3- Tr?@al%ﬂ?)roo- - n“:sar capt onet hyl ) - 1- oxopr opyl ] am no] - 2- benzof ur an

propanoi c acid 45 a) F

(S,S)-a-1[3,3,3-Trifluoro-2f[ (acetyl thio) mﬁ Byl ] - 1- oxopr opy! | ami no- 2- benzof
ur anpr opagoi ¢ aci d The ephedrine salt prodt@z)ﬁf Exanpl e 53(b) (425 ny.,
1.22 mmol ) was partitioned betweemp eighyy, ! g nL) and dilute HCl
(1.22 nL of 1 NHCI in 100 srL of water). #®eMlether |ayer was washed with
water (2 x 50 100 nmL), dried (MgS®H), and coffcentrated. The resi due was
coevaporated from nethyl ene chloride (2 x 20 nL). The free acid was

di ssol ved® n mewhgitiene chloride (3 nL) and oxalyl chloride (0.107 ni, 1.22
mol ) was added. Di¥#t hyl formanide (0.011.m, 0.012 mml) was added and the
mxture was stirred at roomtenpera- ture for 2 hours. Concurrently bis
(trimethylsilyl)trifluoroaceta {15 (0.75 i, 2.8%) was added to a sus-

. k), - (ca -t
- m"( 2)p-Y or =CH=C-2;
%* *.



pensi on of the product from Exanple 57 (f in acetonitrile. Wiile stirring
for 2.5 hours, this suspension becane 55 a light yellow solution. This

m xture was cooled to OC. and the abeypgasksgghl ori de solution was added in
one portion. After warmng to roomtenperature, the mxture was stirred for
18 hours. The reactjon g xture was partitioned between ethyl acetate (75
m.) and IN HCJ (75 ‘Fr'ﬁ)‘.:gBT‘he ethyl acetate |ayer was washed with IN HCl (75
m.), water (75 nL), and brine (75 nL). The organic |ayer was then dried
(MgS™), concentrated, and 35 EP 0.M49 523 Bl coevaporated fromtol uene
(2 x,10 n}). The residue was chro hed on a 2.5 x 20 cmsilica gel
colum using | L hexane: ethyl aceta etic acfd (70:30:2) and | L
hexane: et hyl acetate:acetic acid (80:40:2) @Rghe nobil e phase. The pure
fractions were concentrated and the residae coveaporated from heptane to
afford 270 ng. gHeny, pRengiGlbistitutel v BIRYIRS1 1o @ Gdrinb, Alikoly2E1Cto § 68BN, BiYithio of 1 to 4 carbons,
acet at &/ h@xane. hyldioky, fiedd, hittlorrifitloramethyi, Bch heletobycliipdup Sstecl frothiazdiyl 4 Bexhy ot Biaz by,
of the (SS) titpyddyl ogmmipiplsmezalyt iraidadhiyit etrazolyli bhnzimidpzolyll B&rAothiazblyOdhd. benzbkezolyRiin- =
0.10 (et hyl acetudingsebstiatedimtarerzait groupawhalgin hesubditudhts ateselected from halo, alkyl and phenyi;
(SS)-a-f3,3,3-Trifl4iero- 2- (ner capt onet hyl - 1- oxopr opyl ] am no] - 2- benzof ur anpr
opanol c acid 10 Concentrat ed ammoni um hydroxide (0.9 nL) was added to
a suspenston of the title A product (180 ng.ggo. 5 mol) in water (3.8 nL).
Di ssol ution occurred in one {®nute and t he” N SRed; was allowed to stir a.
total of 2 mnutes. At thRNE-CHAEORhAe pH-Nas—eeivat €H-KORghout 1.5 with
saturated potassium bi sul fategsolution and the m xgltre was extracted with
ethyl acetate (50 nL). The organic |ayer was washe ith brine (50 nli),
dried (MySO4), and concentrated. The residue was conbined with that from
another run (18 ng.) and_etomatol i5 graphed on
col utm usi ng hexane: eth tate: acetic acid, 60:
The pure fractions werelghacgntrated and coevapora
white soljsd which was tritafalt™sd with pentane t o4
title product as a white splid, m'g. 1410 - 142 {C. ! 0. 30 (ethyl

acet at e: hexane: acetic acid, 60: g ?Fz[a]'o = +45° =0.37,’ et hanol ) .
Anal ysi s caic'd. for C15H14F3NO} )20 C, 49. 86, )H 3.91; N, 3.88; F,
15.7%; S, 8.87; SH, 9.15 Found: C, 49.80; H, '3.90; N, 3.88; F, 15.99; S,
8. 96; ~$H %9 24. Exanpl e 59 25

(S)-1-[N-13,3,3-Trifluo mer capt onet hyl ) - 1- ox::: pyl | - L-ai anylj-L-proli

ns the nobil e phase.
th heptane to a
1 146 ngy. of the (SS)

ne a)
(S)-1-[N[3,3,3-Trifluo \ﬁcetylthio)msthyl pkopr opyl ] -L-al anyl ] -L-

prol |l ne The ephedrine sal t‘ prodquct of Exanple B3(b)Y(1.64 g. 4.3 nmmol) was
partition®d between et hyl-bﬁ\cet te 30 and aqueggpus HCl (6 mmol). The organic
| ayer was washed with water fmiil-dmﬁzne, ,d6¢ed ( f430Rand concen- trated In
vacuo to give 0.94 g. of fred1acid” The materi al (hs df ssol ved i n nethyl ene
chloride (10 nL) at roomtenperature and treated with oxalyl chloride (400
ui L, 973 gu., 4.51 gugbhopid one drop of dinmethylformanide. After 1.5
hours, this soluti qnsmﬁdged to a solution of

L-al anyl - L- prol i ne/ i s 6dié;nyl silyi) trifluoroacetamde in acetonitrile

[ prepared from L- aladw/Bots;proline, tosylate (1.54 g., 4.3 mol),

di i sopropyl et hyl anwith@he(dPoviéb thailm amdfp ardiméh 288 whedYB ol ), and

bi s¢trimesshyl silyl)trifluoroacetamde (2.3 m., 2.21 g., 8.8 nmol) in 15 nL
of acetoni- trile, stirred for two hoursyat 0O0C." to roomtenperature to

gi ve a honogeneous sol ution] and all o_w@ stit
o .

COR,

and with the proviso that m and p are not both ;:ero when Y is-CORy;
R, and R are independently hydrogen, lower alkyl, halo substituted lower alkyl,
85
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overnight. Volatiles were renoved in vacuo and the residue, dissolved in
ethyl acetate, was washed with 10% pot assi um bi sul fate, water and bri ne.
The organic fraction was dried (MySQP ¢g3G£@centrated in vacuo to give an
oil. Flash chromatography on 250 nL of silica gel eluting with ethyl

acet ate; hexane: net hanol : acetic 40 acid (10:6:2:0.2) gave 1.2g. of the
title A product as a foam TLC Rf = 0.29 (ethyl '
acet at e: hexane: nmet hanol : acet- ic acid, 10; ﬁ .2). b)
(S)-1-N.[3,3,3-Trifluoro-2-(ner caéFEml yxopr opyl]-L-al anyl]-L-prolLn
e 45 The title A product (1.2 g., 3.13-wDR) under argon at 0CC. was
treated With ammoni um hydroxide (7 nmL of 5M sol ution, prepared by diluting
concentrated a [ h ' ' N . er 10 m n- utes,
the reaction vvan@au%%h %ﬂcﬂgi%m%bgggg-gi@ﬁ%’jb%%’ﬁ% ()'Rpgtﬁ?éo m.). The m xture
was extracted with ethyl acetate and the organic fractian was washed with
wat er ang, brine, dried (MySH), /amm, concentrated in to give 1.0 . of
a solid. Flash chromat egCHpNH ~o- OBl , (20CH énd !l utipn with ethyl
acet at e: hexane: me- 50 thanof: ‘ id (10:6:2:0. ve the product as
a foam Trituratlon with hexane (containing a few percent ethyl acetate)
afforded 750 nmg. of the title (S) isomer product, mp& 1000 - 110C., TLC Rf
= 0.37 (et hyl acet- ate:hexane: nethanol:acetic acid, 10:6:2:0.2), [MD =
-65.80 (¢ = 0.8, nethanol). Analysis caic'd C12H17F3N204S * 0. 25 H20:;
C, 41.53; H 5.09; N, 8.07; F,-{€H4b~ rn’ 3H, 9.,53 55  Found: C,
41.75; H, 4.87; N, 7.85; F, 16.41; S, 11.92. 36 EP 0 449 523
Bl Exanpl e 60 N
(R\-1-[N?#3,3,3-Trifl uoro-2-(nercaptonet hyl ) -1- oxopropyl ]-L-al anyl -L-prolin
e 5 a)

(R-1-[N-(3,3,3-Trfluoro-2-[ (acetyl thi o)rr%thyl]-Ixo‘propyl]-L-aI anyl ] -L-prol
i ne The ephedrine salt product of Exanple 54(a) (1.66 g., 4.35 mml) was

converted,to the free acid and then to the acid oride and r ed with a
sol ution ‘of L-al arfydHzl)- / bi s FEzB } i 4 (@0 de In
acetonitrile as set forth anpl e 59(a) tONdI 1.2 g. of tha title A

product as a foam TLC RN :I'_IO. 37 (ethyl 10 aﬁet at e: hexane: net Manol : acetic
acid, 12:6:2:0.2). b) - _

(R -I={ N3, 3, 3-Tnf | uor o- 2- ( mer capt onet hyl-) - 1- oxopropyl ] - L-al anyl | -L-prolin
e The title A psMIAH, (EHABHI-CH,BSIdwerami, HCHADOH, r eat ed wi t h anmmoni um

hydr oxi de according to the procedure i5 of Exanple 59(b) to yield after
chromat ographic purification and trituratlon with hexane (containing a few
per- cent of ethyl acetate) 740 ng. of the (R title product, mp.
1000 - 108C., TLC Rf = 0.37 té&CHy) a®etCHz) : met hanol : acetic acid,
12:6:2:0.2), [a]D = -124.20 (¢ = 1.1, net ha%ol Anal ysis calc'd. for
Cl12H17F3N204S. 0.25 H20: C, 41.53; H 5.09; N, 8.07; F, 16.42; S, 9.25; SH,
9.53. 20 Found«(CHa)-O4dawerdkyl,.H, 4.95; N, 8.01; F, 16.59; S, 9.36; SH, 11.01.
Exanpl.e 6 '

(RS)-"a-f13,3,3-Trl fluoro-2-(mercaptonet hyl)-1-gxoRropyl | am no] -1 Hindazol e-
3-propanocic acid 25 -(CHz)r"O'(Cﬂz) ,
R4

NH ‘
-(CHz )r-NH-Ci/’ or "(Cﬁz);—lo IO] ;

NH

O

R, and Ry are independently hydroxy, lower alkoxy, (phenyl)lower alkoxy,

: < (3))
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a) 3-Methyl -1l HIndazole Concentrated HCl (23 nL) was added to neat

2- am noacet ophenone at -10C. The resulting thick suspen- sion was stirred
rapidly while warmng to -50C. Sodi Ugp@ighddkg4(5- 8 9., 84 nmmol) was added
dropw se over 15 30 mnutes as a solution in 13 nL of waterwhile

mai ntai ni ng the t{enperature between -50C and 30C. The reaction mxture was
stirred an addi® M‘gﬁ?efiﬁ %P ARl foaming meggkion, juring which time it became an
orange solution. At this tinme, the reaction was poured into a solution of
sodium sul fite and sodi um bi sul fate at 50C (gol ution was nmade by dissol ving
sodi um suLfite (21.12g., 160 nmmol) in a m nijmal anount of water (about 75
m) ;and addi ng sodi um bisul fate until|~n§HniRdi ssol ved. A small anount of
wat er was added to dissolve any remainimgg solids]. The 35 resulting yellow
solution was allowed to stirfor 15 mnutes after which time a solid

preci pitated. ThenkRIHRGER AR bRSndBpdnaiHBgsdicted tram HydRdged, aRyTaikde NPEr at ur e

over ni ghtypduring which tine the precipitate was replaced by a red oil
floating on top of the aqueous | ayer. The entire m xture was basif l.ed with
I N sodi um hydroxi de and extracted with et ether. The organic | ayer was
washed with brine, dried (MSO4), deéddr dnd concentrated to a light
yel l ow solid which was recrystallized from yl etherl pentane to afford
3.83, of the title A product as a 40 tan crystalline solid, mp. 1100
113CC. b) 3- Met hyl -Relishysegerol e- 1- sul fI ni ¢ aci d, phenyl ester

Benzenesul fonyl chloride (4.2 nL, 33 mvl) was added to a suspension of the
title A product (3.5 ¢g.. 26.5 45 gmol) and powdered potassi um hydroxi de
(7.5 g., 133 mml) in di net hoxyet hline (110 at @C. The reaction m xture
was,_var el to room tenperature BedCsti®¥e &% ~hdur. At this tine, the
reaction was poured into toluene (850 nL) and the resulting suspensi on was
filtered through I j Y\BSoe 1 [4i I ,
and concentr at eﬂﬂéﬁ?ﬁﬁéﬁ 0, 41:0%3 {5{%& recr}é/\%t& g’?ﬁ’k\zq"eyt(fh } ?Snﬁ%ﬁﬁfﬁe@gk}ﬁtﬁ{gm
acetatel hgxane to afford 5.6 g. of the title B product as a col orl ess
crystalline solid, mp. 1410 - 1430C. 50 c)

3-(Brononet hyl ) - 1H i ndazol e- 1- inic acid, phenyl er A mxture of the
title B product (3 g., 1]..amm@bronosucc+m+m 5¢g., 11 mmol) and
benchQ/_k per- oxide (12 ng.) in bon tetrachl oride 0 M) was refluxed
for 7 houwws. After cooling to roomtenperature, 55 the reaction mXxture
was filtered throudtisGeeraly.and the filtrate was concentrated to an orange
solid. This solid was chromatographed on a 5 x 20 cmsilica gel colum

usi ng hexane: ethyl acetate (95:5) as the nptithe phase. Al the product
contai ning fractions were concenti{&Bad o~ i d:which was recrystallized
fromethy¥® acet- atel hexane to afford ZA6 h?e title C product as a
colorless crystalline solid. 37 EP 0 449 523 BI1: d)

[ 3aS-[ 3aa, 8a, 7pf -[ 2- i et hyl t hi o hy! ] am no-

1- oxo-3-[1-(p he'rﬁ%'}'%i'é Gﬁpll‘é‘n’a' )ﬁé'ﬁ'lié]?(ar? E‘E‘Q’O%(@"cym%mﬁ '

yl qprepyl |- 3H 3a, 6- net hano- 2, 1- benzi sot hi azol e, 2, 2-di oxi de A sol ution of

[ 3aS-[ 3a, bact, 7i -1 --[ bi s(ret hyl t hi o) met hyl enel am no] acet yl i hexahydr o- 3H 3a,
6- met hano- 5 2, 1- benzi sot hl azol e_,_é%g-f‘iig_ﬁd [1.13 g., 3 mmol, prepared
as described In Exanple 57(c)] In tetratgdrigyfudad (4.5 nl) was added
dropwi se to a solution of n-butolithium (1.1¥ m of 2.5 Min hexanes, 2.82
mrol) in &at- rahydrofuran (7.5 nL) at -780C. After stirring for one hour
at -780C., the title C product (1.29 g., 2.82 nmol)

—(CH2)q—Ji 'I » =(CHz )q_@ ’

50 o N

65 ~(Che )q—ﬁ"j’ ° -(Cfiz)r“\' @;

\
H
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was added dropwi se as a solution in tetrahydrofuran (1.5 nL) and :
hexanmet hyi phosphoric triamde (1.5 nL). Tetrabutyl anmoni um i odi de (spatul a
tip) was then added and the reacti OnE%?‘{!%%? yas stirred from-78C to 10
0ooC. over 2 hours. The reaction was p Bhed between wat er (250 nL) and
ethyl acetate (250 nlL). The or- ganic |layer was washed with water (2 x 100
nL) and brine (100 Raieyydregen.dower alySeydlpaliodprphemyticent rat ed. The residue was
chr omat ogr aphed onRa'SBV‘iE"QED'Q‘M?\'%!'M WP e RS t h 2L hexane: ethyl acetate
(8:2) and 2L hex- A&lg@nistegerfromdde 4@pd,(7: 3y The pure fractions were
concentrated to af fAdygroprapintggerfsem i fo-1ite D product as a col- orless oil.
15 a)
[ 3aS- [ 3aa, 64, 76]:'?[2 oun régl‘ﬂwmiemxo 3-[ 1- (phenoxysul fi nyI) 1H i ndazol - 3-yl ]
propyl j - 3H 3a, 8- rret ano 1- benzi sot hi azol e, 2, 2-di oxi de A mi xture of the
title D product (1.53 g., 2.25 mmol) |_Q_Q1N HCI (15 nmL) was heated to
500C., fqf 20 hours. 20 After this Bsmey tThe dixture was basified to pH 12
with IN sodi um hydr oxi de and the resul ti basic | ayer was extracted with
et hyl acetate (100 nlL). The organic | ayer was washed with brine, dried
(Na2SO4), and aodicen- trated to a solid which was recrystallized from ethyl
acetate/ hexane to &gord 1.19 g. of the title E product as a colorless
crystallime solid, mp. 1870 - 1880C 25 f)
(S)-ci-Amno-IHindazol e- 3- propanoi ¢ acid, hydrochl og de A m xture of the
title E product (1.14 g , 2.1 mmol), I|th| um hydr oxi de hydrate (550 ng.,
12.5 mmol ), water (12 and tet ran wag- St for 96 hours at
room t enper at ure. se orti on m hy- oXi @( 100 ng., 2.5
mmLI_) wa$? added as a ol ution In of er. AAer a ditional 18
hour’'s, the reaction 3§ was dllute with water (5@nlL) and the aqueous
m xture was extracted wth rrethyl ne ¢ Iorlde (2 30 ). The aqueous
| ayer was then acidi FEBaCPBapH 1= 2I'N & SR-Ezacted with et hyl
acetate (?0 m.). The aqueous | ayer was then poured onto an HP-20 colum (5
x 10 cm V\,hlg;h e Sortoliidticiamn 4 vletevs: 400 nL of water; 200 nL of water:
met hanol , 9:1; 200 Ryls wdrogeat er net hanol, 8:2; 200 niL water: met hanol , 7.3;
200 nL wat er met hanalis zeko; 4sd 200 Nl wat r amet hanol, 5:5. The pure fractions
wer e,concentrated ttasapproximately 10 35 nlL and the pH was readjusted to
5 wth g N HLI. This solution was concentrated to dryness and was coeva-
porated from nethanol, ethyl acetate, ane. The resulting solid was
stirred as a suspension In ethyl acet, r 24 hours, after which tine
it was filtered and washed with hex . yT ng afforded 598rrg of the
title F conpound as an anorphous sol d, [a]) = 4+21.40 (c = 0.44, nethanol).
40 9)
(R, S)-0-[3,3,3-Trifluoro-2- [(acetylthl o)rrethyl] 1- oxopr opyl ] am no] - 1-i ndazo

| e- 3-pr opano CI d Theg%%!; Whe(;e'salt product of Exanple 54(a) (265 ny.,

0.76 nmol) PR ween ethyl ether (60 nmL) and dilute HCl (0.78
L cij_(-l N HCl |n 6 ter). The ether layer was washed with water (2
X 80 'nL), “dried , and concentrated. The residue was coevapor at ed
from et hyl ene chI oride (2 x 10 nmL). 45 The free acid was then dissol ved
in methylene chloride (2 nL) and oxalyl chloride (0.068 nL, 0.76 nmol) was
added. Dinmethylformam de (5 IL) was adtled and the m xture was stirred at
room tenpgrature for 2 hours. Concurrehtly,
bis(trimethylsllyl)trifluoroacetam dg h!rrL, 2.27 mmol) was added to a

(8

suspension of the title F conpound ( D)) 0.54 mmol) in acetonitrile (2
m)- Waile stirring for 2.5 hours, Nepensi on becane a |ight yell ow
cloudy solution. This m xture was qpoled to 00C. and the solution of the
above acia chloride was 50 added i one portion. The m xture was al |l owed
to warmto 1 00C. over 2 hours. | Npge=débwl) were added and the reaction
m xture was partitioned between ethyl acetate (75 nL) and water (75 niL).

The ethyl acetate |la en washed with brine (75 nL). The organic
|ayer was_dr edx gﬁ)""\qﬂﬁﬁ'&"ﬂntrat ed, and coevapor at ed
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fromtoluene (3 x 15 nL). The residue was chromatographed on a 2.5 x 20 cm
silica gel colum using | L ethyl acetate: heptane: acetic acid (80:20:2)
and 1 L ethyl acetate:acetic acid (9% )44@&3%@9 nobi | e phase. The pure 55
fractions were concentrated to afford 127 . of the (R'S) Isoner title G
product as a white solid, mp. 198 - 2040 (dec ). 38 . EP 0 449 523 Bl h)
(R S-a-[[3,3,3-Trifluoro-2-(mercapt omet hy¢ps 1- oxopr opyl ] am nol - 1Hi ndazol e
- 3-propanoi ¢ acid Concentrated anmoni um h 3<| de (0.6 nL) was added to a
suspension of the (RS) isoner title G pro %120 ng., 0.3 nmol) in
deoxygenated water (2.4 nlL). The Rﬁmmmon was stirred for 2.5
m nut es, after which tine the reactlon*mA(ture was acidified with
saturated potassiumbisulfate solution to a pH under 2. The acidic |ayer
was extracted with ethyl acetate (SO nL) and the ethyl acetate |ayer was
washed_ wi th brigreinThe organic |ayer was dried (Na2SO4), concentrated, and
preabsor bgd on Celi)xie. Chromatography on a 2.5 x 10 cmsilica gel colum
usi ng ethyl acetate: heptane:acetic acid, 75:25:2 as the nobil e phase gave
a solid residue which was coevaporated several tines from heptane to afford
78 mg of the (R S) isoner tltlg roduct 10 as a 6e anor phous solid,
mp. 2180 - 2200C TLC RN = 17y (8: 2, acefht@: hexane +2% acetic
aci d\_[aF, = -15.5 (c = 0. 1%\ 3i2)) ﬂ%eﬂ&s‘r@fﬁfz d. for
Cl4H14F3N303S . 0.2 H20: C, 47«09; H 4.30; N, 11s»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 Exanpl e 62
(S S) a- %3 3, 3- Tr i ¥if ftiRs- 2- (mer capt onet hyl ) - 1- oxopr opyl j am no] - 1Hi ndazol e
\proparfoic acid 20 a) (S,S)-a-1[3,3-Trifluoro-2-[(acetylthio)methy]- 1
-oxopr opygani no] -1 Hi.ndazol e- 3- propa acid Follow ng the procedure of
Exanpl e 61(g) but enploying the ac hof i de obtained fromthe ephedrine
salt product of Exanple 53(b), one ob the (S'S) isoner title A
product. 25 b) (SS)-a-1t3,3,3-Trifl uoro-2-(FARxapt omet hyl )-1
-oxopropyl ]am noJ-1 H i ndazol e-3-propanoic acid Treating the title A
product wi t h conghem, pRénPGubatiiedWRHBIKMLEY 10 b&lbona GIkENy df 1164 édfbohd) Bikythio 6fAAM Grtidhs,
Exanpl e 61(h), ©aexkkdahiiGortriitorbristB), ol ahew®tyclid grdup sdiicdfichh thiakolyd @,5-dihiretigdont,
63 (8S)-a- [ [ 3, pyddyl fokdzbivipisaxazdiy(, iraidazalp] wimabifty benzidhidazoty benpothitzaiyl ana Jberizoxazolyl in-
H-t et Frazabe- 5- pewingadistitutadhetbrazyclic groups wherein the substituents are selected from halo, alkyl and phenyl;
(2S) - f (Phenyl nmet hoX&is car bonyl ] am nol - 3- cyanopropanoi ¢ acid 35 Bis
(trimethylsilyl)trifluoroacetamde (9.4 nL, 35 nmol.) was added to a
suspensi on of (aS)-am no-"3-cBg anopropanmﬁqﬁlc&dvﬁZ 0g., 17.5 mol.) in 10
mL of dry acetonftrile and the reaction s stirred for 3 hours.
Benzyl chi®rof ormate (2. 5>NH=CE-CAR o )=Mas—ataet CB1@Redcti on nixture was
stirred overnight, con- centrgated in vacuo, and di®dol ved in et hyl acetate
(200 nL). The organic solution was washed with water (2x) 40 and brine,
dried (Na2SO4), anqn%%r%gm;r ated in vacuo. Crystallization fromisopropyl

et hdg .yi e),ded 3. 82 lor2;

piszeroor 1to6;
tis 2, 3 or4;
with the proviso that m and p are both zero when Y is

ad N
‘@ '
0 : “"CORy

and with the proviso that m and p are not both zero when Y is COR,;
R; and R, are independently hydrogen, lower alkyl, halo substituted lower alkyl,

55
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the title A product. b)

(2S) -[[ (Phenyl nmet hoxy) car bonyl ] am no- 3- cyanopr opanoi ¢ aci d,

1, 1-di met hyl et hyl ester 45 - To agp@lewsamqof the title A product (3.42
g., 13.8 mml) and t-butanol (5.2 g., 70. mmol) in dry nethyl ene chloride
(20 nmL), was added et hyl -3-(3-dinethyl am no) propyl carbodil m de,

hydrochl oride salt (2.64 g., 13.8 mml) an { et hyl am nopyridine (0.2 g.).

The reaction m xture was dil uted \gl&#ﬂ nmet ‘chloride (100 nL) and
washed with 0.5 M HCl, saturated ™ é’d bi ¢arbonate, and bri ne,
dried (NagSO4), and concen- trated in vacyd: 4Crude product was purified

by chromat ography through silica gel (100 g.) using a 1:1 ethyl 50
acet at e: hexane 36,)-e0k,, s(ﬁﬁ;)%oaﬂ;ﬁe(@w(aqgﬁﬂtm)e(dqz)a@%m)a%vvere conbi ned and

concentrated to yield 2 he title pr oduct

(aS).- a- f (Phenyl met hoxy) car bonyl ] am no] - 1H-t et razol e- 5- pr opanoi ¢ aci d,

1, 1-di netiﬁyl ester 58 The title B product (2. 0 g BN57 mml) and
tri-n-butyltin azide (2.7 ¢n,)8-0 lL_wse, hepts. C. in xylene
(30 nmL) overnight. The reactiof re_\was concen vacuo,
dissolved in 50 nL of 1:1:8 me- thanol: 3%etic acid: chI rmand stirred

with 20 g. of silica gel overnight. The reaction m xtur Was concen- trated
| n vacwuo,™pl aced on top of a 100 g. silica gel colum and chronat ographed

with 3:3:96 met hanol : acetic
I EP 0 449 523 Bi am‘d:HZc)h:I or{bf oﬁnfsol'\)(é?ﬁz )systﬁm !'@lapp'r opriate
N

fractions were conbi ned and conc ated to yield «of the title C
product. d) (aS)-a-Am no-IHtetrazpl e-5-propanoic agid, 1,1-dinethylethyl
est@ 5 e title C product in metthanol (40 nL) was "hydrogenated overni ght

using 0.1 g. aII r oxi d bon catal yst. The reaction
m xture was fi I't(é'? %'ﬁpaggﬁﬁnéxzkﬂ ﬂkyfﬂgnﬁzfg'[was washed thor- oughly

wi th nmethanol -water. The filtrate was concentrated In vacuo to yield 0.79

g. of thegtitle D product. 10 e) R
(aS)-a-jJ3,3,3-Trifluoro-2-[ &ace} yl LM OQEE) - oxopr,opyl J]am no] -1
H tetrazol e-5-propanol c acid, 1, 1- df - met hy Icé ester The title D product

(0.78 g., 3.67 mmol ) was suspended In dry ‘acetonitrile (8 m).

Bi s(tiri.methyl si] r oroacetam de (1.87g., 7.34 mol ) was added at
59C a\nd SPi rred(?ﬁ%bgﬁ\eerﬁléwur at which point a cI ear solution 15 was

obt ai ned. 2-Trifl uoronethyl-3-acetylthi opr op| onic acid chloride (0.86 g.,
3.67 mmol) was added at 00C {}Eh {u stirred for 2 hours,
diluted with ethyl acetate (15 ik i ng ‘sol uti on was washed
with water (2x) and brine, dried (Na2804) and concerRe ated I n vacuo.
Crystal li%ation fromisopropyl ether yielded 0.95 g. of the title E product
as a 1:1 mxturg of isoners, mp. 150 - 158C. 20 f)
(cx,S)-a-1[3,3,3-TrifIuoro-2-[(acety|thi o) met hyl ] - 1- oxopr opyl j am no] - 1H-t et
razol e-5-propanol c acid The title E product ( g., 2.2 mmol) and anisol e
(OL%Q) yere dissolved In acetonitrile (5 .- Trifluor- oacetic acid (4
m.) was added and the reaction m x{@e) w4l irred:overni ght The reaction
m xture was con- centrated in vacuo and chr oMgr aphed through 50 g. of
silica gel using a 7:5:88 methanol :acetic 25 acid: chloroform sol vent

058 0. o the t 111" By BRaseme Py oo e SremdBabon °C 10 Y€

-0°M® where M is a salt- forming metal ion,

%
~0-CH-0C-Ry
Reg

§5
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9) '
(aS)-a-K3, 3,3-Trifluoro-2-(nercaptonet hyl)-1-ox2propyl]am no}1Htetrazol e-5
- propanoi ¢ acid 30 A suspensi onEpgd!p%a%tle F product (0.4 g., 1.12
mol ) in concentrated amoni um hydr oxi (0. m.) and water (1.6 nL) was
stirred at roomtenperature under argon for 15 minutes. The resulting

yel | owi sh greerP" N} 'WP%R%RE&'WW“&?P“W?W"S%’EB’(%SW'ﬂ'ﬁ¥' B%ul fate to pH
1.5 and extracted with ethyl acetate ( 4 x 50 nL). The conbi ned et hyl
acetate extract was washed with water and bpRe, dried (MgSO™4), and
evaporated under re- duced pressure (kg gb@& g. of a light yel ow gumy
soli.d. Flash chromatography on 60 g. of i\ gel using 35 net hyl ene

chl oride: met hanol : acetic acid (15:1:1) as the eluent gave 0.24 g. of
slightlyyellow sti qigysr@%#'eqoy\hi ch on trituratlon with hexane containing a
few.drops of nethylene chloride, ethyl acetate, and nethanol afforded 0.17
g. of theggproduct. This product on furtheropurification by preparative
chromat ography and trituration with hexanelfet hyl acetate gave 0.07 9. of
the title product as a white solid, mpRs168;- 1610 C., TLC R = 0.26 (ne-
t hyl ene chloride: nethanol:acetic acid, 10:1:1), [aMD = 4.40 (¢ = 0.5,

met hanol ). 40  AnalRuds hydrogendovebr alkybef 1@yiHEREENESSBIKoXYRf 0B 4ltarkensdoweCalkyBiio 871;to
H, 3.50; &, 21.48&mbofs, hdg hploxy,SFs,dRen@l; SH, 10.56 Found: C, 31.39; H 3.37;
N, 21.35; F, 18.27; S, 10.51; SH, 11.01. Exanples 64 - 83 45 Using the
met hodol ogy outlined above, the | | owi ng additional npounds can be
prepared. O F3 so , CE2.-,CHCNE-XO
55 40' _EP 0 449 523 Bl‘cféz’@ or -0-Chy i >' HH-
10, * 65 C3-C If 015
66

CH3 -C |f 0 25 SC'_%isé@weralkyl, H CO2H 20 67

2% - {CH2 )&"@ ’
Rq

W ~(CH) -{a-naphthyl), -(CH,) -(B-naphthyl), -(CH) -cycloalkyl,

"(cﬂz)q-—J-I- J '
~

35

40 o]
«(CHz ) ss—N oI -(cnz)—-'-_—,@;
. T, ad
H B

Rg is hydrogen, lower alkyl, cycloalkyl or pheny;
50 Ry is hydrogen, lower alkyl, lower alkoxy or phenyl;

ris an integer from 1 to 4; and,

q is zero or an integer from 1 to 7.

6. A compound of Claim 5 wherein
55 Y is -COR,.

7. Acompound of Claim 6 wherein
Rj3 is hydrogen or
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CHi so CH 69 '
CH3- - 35 0 40 45

50 55 41 EP 0 449 523 81 zOH 5 70 CH
H . CO2H 71 EPO4SBRl: ¢ - 10
11 0Y, , 15 72 | MOO2H N 73
N CH3-C 20
0 74 NEv coeH H3C-C- . eFp 75
, CE3-C- 0 76 G(CHZ)B-@J&_ ; fS3-c- f
040 .45 50,55 42 EP 0 449 523 Bl CO2H
H 79 - CH3- G-

and

Xis

10

/© CH,

; Y Y

o 15 -CH— COOH, -CH — COCOH ,

~CH —— COoH, ~(CH, )3~ CO0H ,
28

{_ Y ~CH(CH,), - CooH @@

~CH — COOH, -CH-COOH .

. -CH = COOH ,
35 or
H
. N w— N
g*‘,;
“ /<\ |
) .

8. Acompound of Claim 7 wherein
Xis

¥ v—n
-CH — COOH
] |
N
103
' :
~CH ——COOH ;

n is zero; and
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10 -0
no So~s 80
| a CH3 C-N - o 2H 20

0 25 81 r ves-ch 50t

| 82 NE CO02E E 0 83

CH3 -G 0 Exanple 254'33'(!"”93"“ 1000 tabl ets each containing the follow ng

i ngredi ents: 55 43 EP O 449 523 1
N-[[3,3,3-Trifluoro-2-(nmercaptonethyl)- 1-80xopr opyl ]-L-tryptophan, isoner A
100 .ng. 5 Cornstarch HyC=C— .

50 ny.. Gel atin

7.5 nmy. Avi cgl /b ednHolindr @il aDR: [3(.@4 {rih RS dmercaptomethiyl)-1-oxopropyll-L-tryptophan, |somerA0125

nmg. Magnesi um sji. B,Qs[aathﬁuoro-z-(mercaptomethyl)- 1-oxopropyl}-L-tryptophan, isomer B,
ng. .10, 185 ny. are prepared fromsufficient bulk quantities by mxing the

product ab BearplompundoiClam7edereinch wit h an aqueous sol ution of the
gelatin. The m xtumdsdeso;t hen dri ed and ground to a powder. The Avicel and
then the magnesi umXi¢ stearate are adm xed with granulation. This m xture
Is then conpressed In a tablet press to form 1000 tablets each containing
100 ng. of active ingredient. This s ﬁﬁ’i)pszure. can be enployed to
preparg tiablets con- taining 50 ng. of active ingredient. Simlarly,

tablets containing 50 ng. or 100 of the product of any of. Ex- anples |
to 8 or 10 to 83 can be prepared. _Exquw 85 Two piece #1 gelatin
capsules are filled with a m xture of the fo ovmnglngredlents 25

N[ 3,3, 3- Tr| f1uggo-2- (nmercaptonet hyl)-1- oxopropyl]-L-1Ieucine, i soner B

10w MBgnesi um K, &Hydbden or

§
. .

11. The compound of Claim 10, N-[3,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyl}-L-leucine, isomer A or N-
[3,3,3-trifluoro-2-(mercaptomethyl)-1-oxopropyl)-L-leucine, isomer B.

12. Acompound of Claim 5 wherein
Yis
35 |/ N
O Py
COR2
phenyl, phenyi substitued 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 heterocyclic group selected from thiazolyl, 4,5-dihydrothiazolyi,
pyridyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazolyl, benzothiazolyl and benzoxazoly! in-
cluding substituted heterocyclic groups wherein the substituents are selected from halo, alkyl and phenyl.
@ 13. A compound of Claim 12 wherein
Rj3 is hydrogen or
50 (o)
and
- Xis

55



Lact ose - 193 M. 30
300 ng. In a simlar manner, capsules containing 100 ng. of the product of
Exanples | to 20 and 22 to 83 can. bepwﬁﬁ 35 Clainms Clains for the
followi ng Contracting States: AT, BEE , XK, FR, GB, IT, LU LU N
SE 40 1. A conpound of the for mul a CF3 45

(CHI2 RB -S-CH2 -CE-CG-NE-X 0. 50 wherein Xiis Ri

R | 55 _ -(CH) - (u2) By -CHCZ *

* EP 0 449 523 Bl Y is -COR2, 8~~~~~~~ COR2 phe anyl substituted
with alkyl of 1 to 4 carbons, Bikoxy of I to 4 carpemsdddlkylthio of | to 4
car bons, %10 hydr oxy, hal on-n-i-Nro ortrlfluor thw , or a heterocyclic
group sel ected fromthiazolyl/ dI hydr ot hl azol(trE oxazol yl,

| soxazol yl, imi dazol yl{CHek oI yI benzimarzol 348 nzot I azol yl and

benzoxazol yI i n- cluding su si\gtut gd heterocyclic gro pﬂ\ﬁerel n the
substitugpts are sel ected from hal o al kyl and phenyl; Zis 15 R 8

/[ CH2)\ :NHCH COR2, -N CH-CCRZ, *
(L) 20 30 3514 AcompoundofCIaim13whereid_~i CH COR2 , or C CORr
(L) X is (L)
s 15 H
N
1O
_ H
—N
e 7 .
-CH \ " H
N—— N
25 n is zero; and

R3 Is hydrogen or

(N " H3C—C- .

15. The compound of Claim 14, {S,S)-3,3, 3-trifluoro-2-(mercaptomethyl)-N-f2-( 1H-indol-3-yl)-1-(1H-tetrazol-
§-yl)ethyl]propanamide or (S,R}-3,3,3-trifluoro-2-(mercaptomethyl)-N-{2-(1 H-indol-3-yi)-1-(1H-tetrazol-

5-yi)ethyllpropanamide.
35
16. A compound of Claim 13 wherein
Xis
45
n is zero; and
R;3 is hydrogen or
Q
50 il
HBC"C" -
17. A compound of Claim 6 wherein ,
55 Rj3 is hydrogen or



40 mis zeroor 1; nls zero, | or 2; pls zeroor | to 6; t is
2, 3 or 4, with the proviso that mand p are both zero when Y is 45 N 50
COR2 and with the proviso that m andgd, 26¢ both zero when Y is-COR2; Rl
and R8 are | ndependently hydrogen, |ower af yl, halo substituted | ower

al kyl, 55 45 EP0449 523Bl1 -(CE2 5

R4 -(CH2) -CORN, -(CH2),-cycloal kyl, -(CI%BZ)4-(a-naphthyI),

-(CH2) - (P-napht hyl), - H,C-C- ;

~~~~~~~~ N-N 10 OH CH2
yre. loH : NEN o~ e H 15 -
(cH) r 20 e H 25 -
(CH2 ) N (CH2 ) r, (CH)thH

H 30 - (CH2),NH2, -(CH2),-SH, -(CH2),-S-1ower alkyl, -(CH2),OH, 95

Q29

2 )rs ( CR2 - CH2 OH |, 40 -(OQ2Cr-
CH(ZJ[ 4)5rm ((>2 )r)-alcll-C vigH,) CH3( ) 3&{1;/%2“15‘y (0 oo (r

-CH = COOH ,. ~-CH— COCH ,

\../ 15 . B @
CH (CH3) 2

V' Y

U 20 = CH e CHZ— COOH, =-CH~— CHZ—— COCH,

- Ol ',©‘°“

~CH —— COOH , ~CH —~— COOH , Or =CH-—— COOH .

1% %
18. A compound of Claim 7 wherein’
Rj is hydrogen;
n is one; and
Xis
35
CH (CH 3 ) 2
&gf 40 -CH = COOH .
19. A compound of Claim.12 wherein
R; Is hydrogen or
45
]
- H3C-C— H
50 n is zero; and
Xis
55 -(CH, )5 O )—on, —(CHz)Z—L—/ (O~ ,

55



NH2 60 R2 and R, are independently hydroxy, |ower al koxy, (phenyl)Il ower

al koxy, 66 _ - OCH 2' 46
EP 0 449 523 Bl -CeMwhere Mis a safbyadddbippg netal ion, 05

-0-CH OC-R7 R6, or -NRR where R and are I ndependently selected from
hydr ogen, al kyl and 1o 15 R3 is hydrogen, O Ii 20

Rs- C- or C ; R4 is hggregep wer alkyl of 1 to 4
carbons, |ower al koxy of 1 bg 4 carbons, |C‘.€I’ a k§| t:g 1 to 4 carbons,
hal o, hydroxy, CF3, phe T 25 -CE272-> /or OCHZ-; 30 RF is
| ower al k I 35 ~~~~ 2 )4 8% "‘CH—"'\\ I[ - q
~~~~~~~~~ -(CH2) - (af - ht hyl), -(CHI 2-(, -napht hyl )y —=~@&12) - cycl oal kyl, /
(CHZ)q 4 s4550- ~mee— 0 - (CH2)
N or - (ﬁ %)com oundofCla|m5whsremN 55 N<>
or . -(>2 %R;ushydrogenor
10
]
H3C-C- H
\/ 15
n is zero; and
Xis
cH |
20 3
~ ! .
“CH-=- C —N COOH .
[
0

25 .
21. A pharmaceutical composition useful for reducing blood pressure and/or producing diuresis and/or na-
triuresis as well as treating congestive heart fallure, renal failure, or hepatic cirrhosis comprising a phar-
maceutically acceptable carrier and an effective amount of an endopeptidase inhibiting compound of the

; formula
N~
CF 3.
(CH,)
36 I
R3 S— CHZ"—E.’H'-— EIZ - NH — X
0
\f’ 40 wherein X, n and R; are as defined in Claim 1.
22. A process for preparing compounds of the formula
45 C':F 3
. ( ?Hz ) n ﬁ
. % Ry~ S—CH,~ CH —— C— NH — X
%
which comprises coupling an activated form of the carboxylic acid of the formula
55 : '
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EP O 449 523 Bi Re is hydrogen, |ower alkyl. cycloal kyl or phenyl; R7 is
hydrogen, |ower alkyl, |ower alkoxy or phenyl; r is an Integer froml to 4;
and, g is zero or an integer from| Zﬁ%g Acorrpound of Claim1l
wherein R3 is hydrogen or 10 and XlIs 1g 8 E) COR2, -CH COR2, or
-CH COR2. 25 3. The conpound of Claim 2 wherein R3 I s hydrogen; n is zer o;

and Xis 30 35 -CH-COC0S 4. The
conmpound of Claim2 wherein R3 is hydrogen; 66'3 nis zero; and
Xis 458 50 . CH COCH !? A conpound of the fornula 55
48 - EP 0 449 523 B1 CFg | 5

R3-S- CH2-C-H G- Nff-X 0 (CH,),

Ry~ S = CH,~ CH —CO0H

10

to the intermediate of the formula

HaN-X
. or its hydrochloride salt
\_, 15 wherein
< Xis
(. . R0
' *
Y is -COR,,

25
. < -

* COR,

phenyl, phenyl substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons, alkyithio of 1 to 4 carbons,
hydroxy, halo, nitro ortriflucromethyi, or a heterocyclic group selected from thiazolyl, 4,56-dihydrothiazolyl,

35 pyridyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazolyl, benzothiazolyl and benzoxazolyl in-

-cluding substituted heterocyclic groups wherein the substituents are selected from halo, alkyl and phenyl;

Zis
R
P Gz e
-NH-CH~COR,, =N - CH-COR3 ;
*

- | (L)

&6
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wherein 10 Xis (R Rl 0 15

CE) -(CH2)p-Y or -CH-CGZ, yis -COR2, 20 25

COR2 phenyl, phenyl substituted W thgmhkislse9g4! t0 4 carbons, al koxy of |
to 4 carbons, alkylthlo of I to 4 carbons, hydroxy, halo, nitro
ortrifluoromethyl, or a heterocyclic group selected fromthiazolyl,

4, 5-dl hydrot hi azol yl, py , oxazolyl, Isoxazolyt\ | m dazolyl,
tetrazolyl, benzi m dazol enzot hl azolyl and b azolyl In- 30

cluding substituted hete i C groups wherei ubstituents are

sel ected from hal o, alkyl fand phenyl; Z is 18, /

(_C. 2) 35 ~== GRR2 0k~ N =N

CS-COR2; mis zero or 1; 40 2 'n&l:s zero,CB~6PR2: piis zero or 1 to

6; t is2,3 or 4, with the pro{'/}so that mand p ald.both zero when Y is 45 *
"'COR2. and with the proviso that mand p are not both zero when Y is COR2;
Rl and Rse ar e i ndepaggwseérity hydrogen, |ower al kyl, halo substituted | ower
al kyl, 55 49 EPnGs 2601 &23 Bl -( CH2) 5 :

i -(CH2), - COR, - (@li€erocyctto®nl kyl, -(CH2), - (u-naphthyl),

-(CH2) (j - napht hyl ) tis2030r4; '

( G12)f O C}2wththe proviso thatm and p are both zerowhenYig ON-N 15 - (CH2 )
-, E~(C32 20 :

H-(CH2),-NH2, -(CH2)4-SH, -(CH2),-S-Iower alkyl, -(CH2),-0OH 2z5

~~~~~~~~~~~ R4 | QC
. L4

s 2 COR;

| dN- N

and with the proviso that m and p are not both zero when Y is~-COR;
R, and Rg are independently hydrogen, lower alkyl, halo substituted lower alkyl,

-(CH2) . v

25

. R
N *
-(CH_z)-COR,, -(CH,) -cycloalkyl, -(CH,) -(a-naphthyl), -(CH,) -(B-naphthyl),
. — N—N
35 "'(CHz ) OH ’ -(CH2 )I-f</ u ’
CH N—N
H
w0
_(CH ) e ————
T
N~
v
45 H
~{CH ) N , -(CH;z) + =(CH )-‘Qr
50 zrhﬂﬂ 2y Hnl::l 2r'
B H .

-(CHy)-NH;, -(CH;) -SH, ~(CH) -S-lower alkyl, -(CH)-OH,
55 \,



-(CH2 )r-S-(CElI2 > 30 -(CH2),-0O-lower alkyl, -(CE2 )r-(CH23 35 or
0-(CH2) r-NHC NH2 R2 and R9 are | ndependently hydroxy, |ower al koxy,
(phenyl )| ower al koxy, -OCH EP 0 449%23 BY -OOM where M Is a salt-
formng netal ion, 0 55

Il -0-CH OC-R7 R6 50 EP 0 449 523 Bl or -NRR where Rand R are

I ndependently sel ected from hydrogen, al kyl and_6 Ry

-(CH2 : R3is h ogen_or, . 10

0 Rs-C-; R4 Is hydrogen, Ioﬁieﬁa?kyF'éFﬁ?)QO bons’! | ower al koxy of |
to 4 carhons, |ower alkylthio of I tois car bons, hal o, hydroxy,
CF3. phenyl, 20 ,pGChH or -0-CE2- - ) 20 Rr is |ower
alkyl . 25 (o Slower o - (CH2) g R

-(CH2) g- (a- napht hyl), -(CH2)-(3-naphthyl), -(CH2);cycloalkyl, 30 - (CHE2)g

S*. J 35 -(Ck2) < , -(CH2)4 40 -(CE N or
(Cal2 H 4 - O | ogen, |lower alkyl,
cycl oal kyl or phenyl; (CHz) -0 (CEL | R

L 1 NH
. -(CHZ)r-NH-Ci or '(mz)m H

NH:

_ S R, and Ry are independently hydroxy, lower alkoxy, (phenyl)lower alkoxy,

25 ~OCH ‘(@) 2

~-09M® where M* is a salt- forming metal ion,

o)
-O-(;.'H‘-OE—R_-;
Re
35 .
or -NRR’ where R and R’ are independently selected from hydrogen, alkyl and

Rj is hydrogen ,
o .
i

R, is hydrogen, lower alkyl of 1 to 4 carbons, lower alkoxy of 1 to 4 carbons, lower alkyithio of 1 to
50 4 carbons, halo, hydroxy, CF3, phenyl,

§5

Rs is lower alkyl,

59



50 R7 is hydrogen, |ower alkyl, |ower alkoxy or phenyl; r is an
integer froml to 4; and, q is zero or an integer froml to 7. 6. A
conmpound of Claim5 wherein 55 EP 0 %B'Zs -COR2. 7. A conpound of
Claim6 wherein R3 is hydrogen or 51 41‘:93 49 523 B1 H3CG-C , or <
C 30 5 and Xis 10 )1 hl) : CE3 - CEH COO, -CE CO0s 20 28
~-CH - COOH, -(CH2) -cooH 25 30 .4,.,CH (CH3
coon 30 mcE--CO3 2 2 COON, COON. _ -CR -
COOK 35 or N- N 40 -(CHz) ' / < I\(. ii VN N
- CE - COON 45 8. A conpound of Glaim 7 V\%ere Xi'RH0
H 55 -CE -COON; n is zero; and 52
~(CHy) ~(a-naphthyl), -(CH_) -(8-naphthyl), -(CH,) ~cycloalkyl,
10
-(CHz)é";'-J'l |
~
S
o 15
-(CHg )q——k |I ‘ f(Cﬂz)i—@ ‘
o} N
. 20
-(CH,) N or ~(CH;) ——E—@ H
a d
Ly ¥
25 H H
Rs is hydrogen, lower alkyl, cycloaikyl or phenyl;
Ry is hydrogen, lower alkyl, lower alkoxy or phenyi;
\_ r is an integer from 1 to 4; and,
30 q is zero or an integer from 1 to 7.
23. Aprocess of Claim 22 for preparing compounds of the formula
35 TF3 ;:i
HS-CHZ—-CH-— C—NHE—X
\~_(‘ 40
which comprises coupling an acid chloride of the formula
i CF3 o
45 ‘ ' "
HilemCom§ — CH2—-CH-- c~-C1l
*x
50 to an amino intermediate of the formula |
HoN-X
or its hydrochloride salt to yield
58
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EP 0 449 523 B1 R3 i8 hydrogen or O It H3C-C 9. Tho conpound of C aim 8,
N-[3,3,3-trifluoro-2-(nmercaptonethyl)-1-oxopropyl]-L-tryptophan, isonerAor
N-[3,3,3-trifluoro-2-(nercaptonet hyl dsdz@62PgPPY! | -L-tryptophan, isoner B.
10 10. A conpound of Clalm?7 wherein nis zero; Xis / CH(CH3]2 15 -CHE
COOR 20 and R3 is hydrogen or O It 26

FC- G 11. The conpound of O ai g 10,

N-13, 3, 3-trifluoro-2-(nercaptoget hyl)-1-ox rﬂop l]-L-Ieuci ne, isonerAor N
[3,3,3-trifluoro-2- (msrcaptorreﬂmyl)-l-oxopfopyl?j L-l euci ne, Isonmer B. 30
12. A cor:;'pound of Caimb5 Heeréirt ¥-CB,-35 ORS- 40—pieny X, phenyl substitued
with al kyl of I to 4 carbons, al koxy o% 140 4 carbons, alkylthio of | to 4
car bons, hydroxy, hal o, nltroortrlfluoronethyl or a heterocycllcgroup

sel ected from oAb Wbatmdrt il ERUEo QI8 Rbith moR¥rBidduct O /|

i soxazolyl, imdazglhy!l, tetrazolyl, benzi mdazolyl, benzothl azol yI and
benzoxazgj yI I n- cluding substituted heterocyclic groups wherein the

substituents are selected frompako, alkyl and phenyi. 13. A conpound of
Claim 12 wherein Ra is hydr ogen R5 - $ 50
0 and Xis 55 53

/ CH3
o 15 ' '
-CH — COOH, -CH — COCH,
20 H
— N

L 1O
2 Y

-CH ——COOH, -(CH,)

, )5~ COOH,
N
" '/cmcn3) ) _ cood
-CH— COOH, , -CH— COOH,

35

9 @@ N"'N
- JO©O A

Y

-CH ——— COOH, -CH - COOH,
45
H
N
. |
. & "
~(CH, ) 1 , Or «CH I
22 \\ \
N — N

65  24. Acompound 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 congestlve heart failure, renal failure, or hep-
atic cirrhosis.
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EP 0 449 523 BL N - e \- N

K (CE or - CH - | -
-Nu 10 14. A conpound of Claim 13 ' LS 15
L | W35 RioBadhs 1 N
N N 25 nis zero; and R3 |s hydrogen or 0 }I13CC .. 15. The

éonpou nd of 28 dsppfeeompound of any one of claims 1-20 for the manufdcture of a medicament for reducing blood
S, S) - 3, 3, 3- t r iPreetiR Adior produring;digreainAnir natrivrepis 2 wall a5 fariing Songesgivejheart failure, renal

I(—I-te%razol - 5:;97")"&95 ?Haﬂ‘%ﬁ'&ﬁi de ory FRTER "9.3} ‘

(SR).- 3, 3,.3- télg{rﬂls)q‘cé)rﬁ;ﬂ%ﬁ;l‘oﬁl&g@p}&g@w%@?\k&zé&l H I ndol -3-yi)-1-(1

Htetrazol - propanam 6.7"A"Conpound of O aim 13 wherein
Xs < 40 'l_.(gﬂrc%egs%]rprepaﬂngmmpo&ndgaf_tlllgfgrﬁnulg i's zero, and R3 is hydrogen or

50 0 ESC-c-. 17. A conpound
of daimé6 wherein 55 R3 Is hydrogen or 54
10 C|F3 . .
(cHy), O
, | I
o Ry~ S—CH,~ CH — C — NH —X
*

which comprises coupling an activated form of the carboxylic acid of the formula

- 20
~ CF
| 3
25 ( CHZ -)'n
R.— S - CH.,— CH - COOE
3 2
Vo ]
j—
30
to the intermediate of the formula :
HaN-X
or its hydrochloride salt
wherein o
35 Xis '
(‘;‘1 h g
o - - =CH=C~2;
w0 CH /- (CHz ),=¥ or ;
% ¥
Y is ~-COR,,
45 ' )
.@)\ .
' COR2.
50
phenyl, phenyl substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons, alkyithio of 1 to 4 carbons,
hydroxy, halo, nitro or trifluoromethyl, 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 Zis
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EP 0 449 523 51 0 ESG-C 3 5 nis zero; and Xis 10

(CH 2) 3CH3 . 3\/ -CE - COON . -CE - COO 15
CH(CH 20 - CE CEl 2 COON, --H3 20 -CH CH
COOH 01 -CE CR2- CQ¥d\WVa4d823B1 O H
) , O—l-CH COH CH—C(I]—l,or CH—C(I]—lSOl&A
C?Wzgund O; qlse'o?“a?:orm% ofanyone clauxgs %Jt%r mamézﬁ?q: me i Xl S |m
;1_2 wher ei n RBPTSSU 'iflor roducl dﬂ:éesmadlg natngnBsns as well as trea mg conges Hurg( ren
(0.2) ? {;20555 EP0449523810H(CHB)2 HOH
5 Claims Nr thé\YoRowing Contractm%States @5, 6R -CH -- mM N N20. A
corrpound of Claimb5 wherein R3 is hydrogen’or
1. Aprocess for preparing compounds of the formula
10 C|F3
(CH), ©
| I
R3 S— CI'I2 ca c NH
* .

which comprises coupling an activated form of the carboxylic acid of the formula
20

CF

| 3
25 ( CHZ )n
Ry~ S — CH,— CH — COCH
' *

30

to the intermediate of the formula .

HoN-X

or its hydrochloride salt

wherein
35 - Xis

R, O
( : CH-C-2
o CH n {CHz) P
*
Y is -COR;,
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 ortriflusromethyl, or a heterocyclic group selected from thiazolyl, 4,_5-dlhydrothiazolyl,

pyridyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, benzimidazolyl, benzothiazolyl and benzoxazolyl in-

cluding substituted heterocyclic groups wherein the substituents are selected from halo, alkyl and pheny};
55 Zis '

62
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10 0 Il H3CG-C 15 n is zero; and Xis 20 CH3
-CH __ 1 COOH 0 25 21. A pharmaceuti cal corrposition useful for reducing
bl ood pressure andl or producing di urgsj 15. ?'Qﬁ na- triuresis as well as
treating congestive heart failure, rena ure, or hepatic cirrhosis
conprising a phar- maceutically acceptable carrier and an effective anount
of an endopeptidase |nhibitgng conpound of the fornula 30 CF3 (CH2) n 35

1R S-C -CHc NE -X R3 SC2 ?I F 40 wherein X, n and
R3 are as defined in C a\m. %‘%FR A profess fo eparl ng conpounds of the
formula 45 lﬂi%ﬂ CORF3 | 3 | (
CH2) n -1l °50 R3-SCH - CH {r) CNE - X whi ch

conprises coupling an activat ed formof the carboxylic acid of the fornula
55 56 EP O 449 523 Bi CF3 5

1 C )n R3- S CH2- COOH 10 to |nterrred|ate of the
formula 4

N — CH-CORZ . -N ~—— CH"COR R
{L) (L)
'\_/' 15
\* ? ( @
-COR or N J
2 ! CH-CORz :
26 (L)
miszeroor1;
nis zero, 1 or 2;
oy p is zero or 1to 6;
~ 30 tis2,30r4;
with the proviso that m and p are both zero when Y is
N
35 @ '
COR2
V 40 and with the proviso that m and p are not both zero when Y is-CORy;

R, and Ry are independently hydrogen, lower alkyl, halo substituted lower alkyl,
. e ~<0O)
R4

~(CHy)-CORo, -(CHy)cycloalkyl, -(CH2)-(a-naphthyl), -(CHz)-(-naphthyl),

% . _ N—N
°(CHz) o , ~(ci) |l
OH N—N
s H

o (NN AANY AR
* C L M s %



H2N- X or its hydrochloride salt k 15 wherein < Xis 20 )m(CH2
)p-Y or -CnE-CZ Yis -COR2, 25 30

COR2 phenyl, phenyl substituted th@d&%%zﬁé 1 to 4 carbons, al koxy of 1
to 4 carbons, alkylthlo of I to 4 carbons, hydroxy, halo, nitro
ortrifluoromethyl, or a heter ocycl iC gr oup selected fromthiazolyl,

4, 5-di hydr ot hi azol yl, 35 H .. oxaz | soxazol yl, im dazolyl,
tetrazolyl, benzi m dazolyl, benzot fzazoIWI benzoxazol yl I n- cluding
substituted heterocydi c groups wherein ke 1tuents are selected from
hal o, al kyI and phenyl; Zis 40 R -NHCH , -N -

H COR2; (Lg 45 -N - CH COR2, - CJ5
COR2 55 57 EP 0 449 523 Bl ~~~CO0R2 ~N-1"C COR or
-N -.CORJ 10 . mis zeroor 1; nis zero, | or 2; pis

zeroor | to 6; t is 3 or 4; with the proviso at mand p both zero
when Y ig 15 20 '(CHz)T =(CHz )¢ r =(CHy) ¢ and with
the proviso that mand p )not bot h zero s-COR2; R ®mnd Re are

| ndependent |y hydrogen, |ower alkyl, halao.suhkstituted |ower alkyl, 25

(CHz)cj-R 30 -(CHO COR,, -(CH2)- cycl oal kyl , -{CH2), - z(- napht hyl ),
-(CH2), - (f 3-napht hyl ),
\_ 15 ~(CH,)-NHy, -(CH,)-SH, -(CH,)-S-lower alkyl, -(CH,)-OH,

_ 20 -(CHz) ,-5-(CH; )é"‘@ o,

-(CH,) -O-lower alkyl,

~(CB; ) -0~ (CH, )q—@\ :
' R

4

25

y 77w @y GO
..(CHz)r-NH-c\ or =-(CHy)—\q ;

NH,

40 R; and R, are independently hydroxy, lower alkoxy, (phenyl)iower alkoxy,

| -oca-(@) 20
* 45

-0°M® where M* is a salt- forming metal ion,

50 ' g
~-Q= .CH-OC -R7
R¢
56 or -NRR' where R and R’ are independently selectsd from hydrogen, alkyl and

m———
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N-N 35 - (CE2 - OHE, (CH2)r.<__ OH
N-N f 40 N 45 H 50

t )Ur{ Hepgabrsp |

H H i - (o) MR (o), -SH, - (OR) L - S i ower

al kyl, -(CH2) -OH 55 58 EP 0 449 523 BI (CHZ)rS—(CIVI) S~~~ 5
-(CH2) -0-Ilower alkyl, 15 (CH22 )r _(CH2 or) NH2
20 R2 and R9 are | ndependently hxgrégx)‘ al koxy, (phenyl)lovver al koxy,
-09M where M+ isa salt- formng alfri 300I -0-CHOC-R7 R6 35 or

- NRR V\,hgre R and R are independently selected from hydr ogen, al kyl and 40

~~~~(CH2 ) r< Fvd %ﬁ ,{ s hydrogen, 45
Of Rs-C- t or Cﬁ?'s REoTS hydrogen, |ower alkyl of | to 4 carbons, |ower
al koxy of to 4 carbons, lower alkylthio of I to 50 4 carbons, halo,
hydr oxy, CF3, phenyl, 5- 03127- g o or -O>2 -t; RS is |ower
al ky| s 10 ]
Rg~C~- , or CH, ;
_ R, Is hydrogen, lower alkyl of 1to 4 cafbons. tower alkoxy of 1 to 4 carbons, lower alkyithio of 1 to
\_/ 15 4 carbons, halo, hydroxy, CF,, phenyl,
.c1-12 or -o-cx-x ;
. 20
v:
Rg is lower alkyl,
25 -
-(CHZ )q )
R4
(\./'
30 -(CHjy) -(a-naphthyl), -(CHy) -(B-naphthyl), -(CH) -cycloalkyl,
~-{CH ‘
(Cldg—g 4 -
35 - S
-(CHz) ~ ;I -{CH )~—{\J
. q § ’ 2 O ’
\7" 40 O’ d N~
~(CHz) N or -(CH;) ;
45 4 [' N ! d . O
Rg is hydrogen, lower alkyl, cycloalkyl or phenyl;
‘ 50 R; is hydrogen, lower alkyl, lower alkoxy or phenyl;
r is an integer from 1 to 4; and,
q is zero or an integer from 1 to 7.
2. Aprocess of Claim 1 for preparing compounds of the formula
55 _
\

T



59 EP 0 449 523 Bl q~~~~~~~~~ 5 :
-(CH2); -(c-naphthyl), -(CH2); (J3-naphthyl), -(CH2);cycloal kyl, 10 -(CHe2

) S~15 -(d2)q 3 ,-CH2 20 adkA oh ;' N or (CE2

)q t ; 25 H

H R6 Is hydrogen, |ower alkyl, cycloalkyl or phenyl; R7 is hydrogen, |ower

al kyl, lower alkoxy or phenyl; _r i agpintggerfroml! to 4; and, 30

qis zero or an Integer froml to 7. F33 Ar)rocess of Claim22 for

prepari ng conpounds of the fornula 36

CF3. ;0 HS-CH2-CH G NE KS*CWC'i‘!‘Cﬂ)ﬁ"pNHS-e-SXCOUpl ing an acid
chloride of the formula Q CF3 C0 45
11 - 1HSC-C-S- _ C- d 50
to an am no i NQEHBMb@bScRblIng Q,eacmﬁmuea,ﬂhemhpr Its hydrochloride salt to
yleld 55 60 EP 0 449 523 B1 0 CF3 0O1l11
I 1o| [
" CE‘3 'C'J
H3C- G — CHZ— CH —C-2Cl
15 *
L
to an amino intermediate of the formula
HaN-X
or its hydrochloride salt to yield
20 _
,D CF3
H,C~C -5 , “
25 3 CH,~ CH— C—NH - X
%*
followed by treatment with a base to yield the desired mercaptan products wherein
. Xis
l\-’.’. 30

O

: : 3
. y o
-CH — COOH, -CH — COOH,
\or 0 H
N
1O
e Y
-CH ""'"COO ¢ - ————
H (CH,); COOH,
' CH(CH
o ' _CH(CH,),  coon
~CH ~~ COOH, -CH — COOH,

55
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H3C- C-5-CH - CH CNe X followed by treatrrent with a base to
yield the desired nercaptan products wherein Xis 10 ,

h 25 W gy & 0 %%T\m\ m!numllln\

t 30 ' SCH (CH 3)2

COOH, - -CH-COOH, 35 N N 401 ~~~~~~~ N-C—CCII%I

COON, 45 H or H IN -N 55
24. A conpound of any one of 20 for use X maMethod of redum ng

bl ood pressure and/or produci I urési s and/ o atriyfesis as well as in a
nmet hod of treating congesti heart failure, geny _failure, or hep- atic
cirrhosis. 61 EP 0 449 523 ElI 1 25. Use of conpou d of any one of

claims 1-20 for the manuf actdf 8 ofCOPHedi camGH —Fercoomtjuci ng bl ood pressure
and/ or- producing diuresis and/or natriuresis as well as treating congestive
heart faj ure, renal failure, or hepatic cirrhosis. 5 Clains for the
following Contracting States: ES, GR 1. A process T’or prepari ng conpounds

of the fornmula 10 CF3 1 (C12)n 0
15 R~ -CR3 HSC-2 CH C| i ch conprises
coupling an activated form o the carboxylic 1 d of e fornmula 20

\_ 15 N — N /N —~— N

-{CH —-< i , or ~CH
272\ I .
v —x Nk
\\\___4 20
Patentanspriiche

25 Patentanspriiche fﬁf folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel

o ' CF3
3 i
(CHz2 )n
R3z—-5-CHz2 ~-CH~C-NH-X
-8
35
in der
X

D

l,?t |R1 :IJ
-—(CH) mn-(CH2)o-Y oder -CH-C-Z

bedeutet;
45 Y -CORz,

"N
50 .

COR2

Phenyl, ein mit einem Alkylrest mit 1 bis 4 Kohlenstoffatomen, einem Alkoxyrest mit 1 bis 4 Kohlenstoff-
atomen, einem Alkylthiorest mit 1 bis 4 Kohlenstoffatomen, einer Hydroxylgruppe, einem Halogenatom,
55 einer Nitro- oder Trifluormethylgruppe substituierter Phenylrest oder ein heterocyclischer Rest, ausge-
wihit aus Thiazolyl, 4,5-Dihydrothiazolyl, Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl,
Benzimidazolyt, Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte heterocyclische Reste,
in denen die Substituenten aus Halogenatomen, Alkylresten oder Phenylgruppen ausgewdhit sind, ist;

€7




CF3 I 25 ( CE2 )* RR- S CH
CH COOH 2 30 to the internediate of the formula H2ZN-X or Its
hydrochl ori de salt wherein 35 it -((c ) pY or
_CE-C-Z, Yis -COR2, 45 4 erossndisel, o 1o phenyl.. phenyl
substituted wth alkyl of | to 4 carbons, alkoxy of | to 4 carbons,
alkylthio of I to 4 carbons, hydr oxy, halo, nitro ortrifluoronethyl, or a
heterocyclic group selected fromthiazolyl, 4,5-dihydrothiazolyl, pyridyl,
oxazol yl, isoxazolyl, Imdazolyl, tetrazol yI benzi m dazol yl ,
benzot hi gzol yl and benzoxazol yIR'l n- cl udi n/g'(sqm§ ituted heterocyclic groups
wherei n the substituents ar-ml-‘e@IHecDed f r-ewm-hate— ahkgbrand phenyl; 55
Zis 62 EP 0 449 523 Bl 25. Use of a conpound @f jany one of clainms 1-20
for the manufacture of a medi canent for reducing bl ood pressure and/or
producing diuresis and/or_natriuresis as well as treating congestive heart
failure, orenal failure, Qepatic cirrhosis. 6 &l s for the follow ng
Contracting States: ES, A process for prepa I@F onpounds of the
fornula 10 (CH. 02 n15
R3- S-CH2- US - C -NE - conpri ses. coupl'
car b9xyl |15c acid of the fo§uw §0C6:§3 N H-—CORz ,
' (L) : {L)

1)

L
CH-COR oder CH-COR
® (Ly 2 w2
darstellt;

. m Null oder 1 ist;
N~ 3 n Null, 1 oder 2 bedeutet;

p Null oder sine ganze Zahl von 1 bis 6 darstellt;

t 2,3 oder 4 ist;

mit der MaBgabe, daB m und p beide Null sind, falls Y

35 : N

&

ist, und mit der Mafdgabe, dak m und p nicht beide Null sind, wenn Y -COR,; ist;
R und Rg unabhéngig voneinander Wasserstoffatome, Niederalkylreste oder Halogenatome, sub-

stituierte Niederalkyireste,
- ( CH2 )q-@ ' ¢
Ry .

%

=(CH;)-CORy, ~(CHy)-cycloalkyl, -(CH,)~(a-naphthyl), -(CHo)~(B-naphthyl),

55

[
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| 25 t.C2)n $S CH2 CH - COOH
30 to the internediate of the formula H2ZN-X or its hydrochl oride salt
wherein 35 Xi S {Rl EP 0 449 523 B1 R 0 40

- CE i m~~~~~ t CE2 )-Y -or -CHCZ 40 Yis -COR2, 45 COR2 50 phenyl,
phenyl substituted with alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons,
al kylthio of 1 to 4 carbons, hydroxy, halo, nitro orfulfyl uoromethyl, or a
het erocyclic group sel ected fromyhiazolyl, 4,5-dihgdroghiazolyl, pyridyl,
oxazol yl, isoxazolyl =(CHrJas - e+ 1A ol yt(CHe i dagol yl ¢

benzot hi azol yl and benzoxazol }™1 A- udi ng substi t Wge<yhet er ocycli c groups
wherein & he substituents are selected from hal o, al %'I and phenyl; 55

Zis 62 - EP 0 449 523 B1 n /*~ (CHZ} - NH CH COR2, -N

- - HCOR2; 5 F (L) fo t

t . - e R, 10 CH2-COR2 _ 15 20 ?

,0 C COR (L) 2 25~~~~~~~~~~~ mis zero or 1,

nls zero, 1 or 2, pls zeroor | to 6;

-(an)r l ’
N |

\_ 15 1|‘3
H .
. |
- - l I
—(CHZ )I—U ’ (CHZ )r_—@f (CHz)I_—E!"j ¢
I J H
25 H H

~(CH2)-NH, -(CHy)~SH, ~(CH,)-S-niederalkyl, -(CHz),-OH,

o | - Re
N -(CHz)r-S-(CHz)q'@ ’

-(CH,),-O-niederalkyl,
35

-(CH; ) =0~ (CHg );—@\
R

4

. NH 9
s d -{CH,) —! l@
—~(CHz2z )r—NH—C\ oder “Hayl o .
NHz - : -
45
bedeuten; .
R, und Ry unabhéngig voneinander Hydroxylgruppen, Niederalkoxyreste, (Phenyl)niederalkoxyre-
ste, .
50

o {D)-

-O°M®, wobei M* ein salzbildendes Metallion bedeutet,

~ |0 RV

55




30 ttis2,30r4; wth-.the proviso that mand p are both zero when

Yis N 35 COR2 40 and with the proviso that mand p are not both zero
when Y is-COR2; Rl and R8 are mdepegpde I drogen, |ower alkyl, halo
substituted |ower alkyl, - ( CH2 ) msy"‘gt'y R R4 - (CH2) , - COR9,
- (CH2- cycl oal kyl , (CHZ) (a-napht hyl ), (CHZ), (P-naphthyl), -(CH2 )Y

. -(CH2)r- " OH NN 55
H 63 11~ N. S EP% 449 523 Bl N% 5 :
1 HO ~ (CH? )r--- -—o—fH{-@-EL@ ) t ~(CH2)
[ R HH

>, RI§I -(CH2) - NH2 -(CH2) , ST—I -(CH2), - S-1 ower al kyl, -(CH2-0H,
20 r F#ﬂ;‘ég I 1@&
)r--(CHz R4 3 éﬁg@? vﬁ &te&&dé%@é@g’l&wéwéﬁuﬁwaus?%ﬂg nﬁpd\l 40
R2 and R9 are I pen ently hydroxy, |ower al koxy, (phenyl)lower alkoxy,
-OCR < 2 -OMD where M+ is a salt- forming netal ion, 50
0 -0-CHOCR7 R6 -{CH.) :
R; ein Wasserstoffatom oder
\_ 15

r\_.; .
Rs~C~ oder @—CHZ_ '

i 20 :

\\-" darstelit;

R, ein Wasserstoffatom, ein Niederalkylrest mit 1 bis 4 Kohlenstoffatomen, ein Niederalkoxyrest
mit 1 bis 4 Kohlenstoffatomen, ein Niederalkylthiorest mit 1 bis 4 Kohlenstoffatomen, eln Halogenatom,
eine Hydroxylgrupps, eine CFs-Gruppe, sine Phenylgruppe,

-cgz.—@ oder —O—CEz-@

R; einen Niederalkylrest,

o R

4

25

- ist;

~(CHy)g-(a-naphthyl), -(CH,) -(B-naphthyl), -(CHy),-cycloalkyl,

45
-(CH, ) -~ I . -(CHz)"{Oj )
- d
: ~ o0~ q N
o .
-(CH, )Q—E_Nj, oder _(cxz)a__tu/@
{
- 85 o H ) 'E

bedeutet; _
Rg sin Wassersfoffatom, einen Niederalkylrest, eine Cycloalkylgruppe oder eine Phenyigruppe dar-

I

70



or -NRR where R and R are independently selected from hydrogen, al kyl and

64 L S EP 0 449 523 B1 ( CH 2)r S~~~~~~~~~ 5 R3
i's hydrogen, 0 10 EP 0 449 523 B1 Il tS-CG, or \D -CHZ;
R4 Is hydrogen, |lower alkyl of |I to 4 carbons, |ower alkoxy of I to 4
carbons, |lower alkylthlo of I to I 5 4 car bons, - hal o, hydroxy, CFS

phenyl - CEl 2- el m 0| S el () 4 ! GX ISB4 30
(58] (o napm e eyl en g g I

, ( CHZ) r 40 q Null oder eine ganze Zahl von 1 bis 7 ist. 0 - (CH)q t -N

or -H ’ 2, VerbmdungnachAnsprucM inder H Rs I's hydrogen, |ower alkyl,

cycl oal kyl or pher%em\ﬂasersmffatomoder R7 |Is hydrogen, |ower alkyl, |ower

al koxy or phenyl; is an integer from1l to 4; and, gq is zero or an integer
froml to 7. 2. A process of aim1l f C%reparl ng conpounds of the formula
55 65 4 el 11l EP0449523B 0 HS-CH2-CH - G NH-X

bedeutet; und
X

1

R = = Qa0

(2
-ca-coaz ' -CH-COR2 . oder --<:H-c017.2 .
26
darstellt.
3. Verbindung nach Anspruch 2, in der
: Rs ein Wasserstoffatom bedeutet;
N " n Null ist; und
X
IO
0
i '
=CH ~- COOH
\;j‘ 40 darstellt.

4. Verbindung nach Anspruch 2, in der
R3 ein Wasserstoffatom bedeutet;
n Null ist;
X

. H
- ' !

| '

CH = COOH
55

darstelit.
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whi ch conprises coupling an acid chloride of the fornmula 10

a CF3 0 11 1 3 11 HGCGCS--CHC-CH C
- C1 32 15 to an amno intermedi ate @fglbgafgy "ul a H2ZN-X or Its
hydrochl oride salt to yield 200 CF30 ff 1 3
li 25 y H3C-C-g-CH. CH C-NH x followed by treatnent
with. a base 5t oY§PiRIU99 #95EOH8Y r ed mercapt an products wherein Xis 30 CH3 35
3 -CE- COH, -CH COOH, 40 H 45
V -CH - COOH, (CH2) - COoKF2CH (CH COCH 50
32C.-CH 5 CQOCs, -CH CCQéH2§§ 6111 E111 111 I ¢ , L
S [r<J-~l N--N V~~4~~~~ - CE COCH, -CE - COOB,
10 H H VR35$ CHz—CH-—(.‘t-NH-X oN- N
NN (H 2 )2 , or - GHMo 20
10 in der
X
. R1 O
- (B s ccor ek
\_/ 15 T - SH w=(CH2)e~Y oder‘. -SH- -Z
bedeutet;
Y -COR,
. 20
o

COR,

Pheny, ein mit einem Alkylrest mit 1 bis 4 Kohlenstoffatomen, einem Alkoxyrest mit 1 bis 4 Kohlenstoff-
atomen, einem Alkylthiorest mit 1 bis 4 Kohlenstoffatomen, einer Hydroxylgruppe, einem Halogenatom,
einer Nitro- oder Trifluormethylgruppe substituierter Phenylrest oder ein heterocyclischer Rest, ausge-

25

- wahit aus Thiazolyl, 4,5-Dihydrothiazolyl, Pyridyl, Oxazolyl, Isoxazolyl, imidazolyl, Tetrazolyi,
30 Benzimidazolyl, Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte hetrocyclische Reste, in
denen die Substitusnten aus Halogenatomen, Alkylresten und Phenylgruppen ausgewdhit sind, ist;
¥4
Rs : (CH2)+t
35 i e '
—NMH—CH-COR2 oder -N— 7 — CH-COR2
* o , (L)
bedeutet;
N w0 m Null oder 1 ist;

n Nuil, 1 oder 2 bedeutet;

p Null oder eine ganze Zahl von 1 bis 6 darstellt;

t 2, 3 oder 4 ist;

mit der Mafigabe, dalk m und p beide Null sind, falls Y

45 .
N
50
COR2
) ist, und mit der MaBgabe, dall m und p nicht beide Null sind, wenn Y -COR; ist;
R, und Rg unabhéngig voneinander Wasserstoffatome, Niederalkyireste, Halogenatome, substitu-
55 ierte Niederalkylreste,

_
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Pat ent anspr Cche 25 Pat ent anspruche ffr fol gende Vertragsstaaten AT, BE,
CH D, DK, FR GB, IT, LI, LU N., SE 1. Verbindung der Formal CF3 30

I (A-H2 ) n R3-S- CH2- CH G NH- X ' | * b o lshs gpr X 111

I ni P- CHm(CH2)p-Y oder -CHGCZ bedeutet 45 Y- COR2, 50
COR2 Phenyl, sin mt sinemA kylrest mt | bis 4 Kohl enstoffatonen, el nem
Al koxyr est m't | bis 4 Kohlenstoff- atonen,__einem Al kylthiorest mt 1 bis 4

Kohl enst of f at omen, ei ner Hydr oxyl gg Epe @ Hal ogenat om 55 ' ei ner
Nitro- oder Trifluornethylgr uppé B er Phenyirest oder ein

het er ocygl i scher Rest, ausge- wahlt aus R-a2dRyl , 4, 5-Di hydrothi azol yl,
Pyridyl, Oxazolyl, | soxazol yl, I mdazolyl, Tetrazolyl, Benzim dazolyl,

Benzot hi azol yl 4 @g%rc(ﬁg'nwngﬁom%l ehgrg(g%m'gﬁs ﬁz)s(ﬂ-tﬁﬁﬁ I—@?“ erte

het er ocycl i sche Sste,” I n-denen stltuen en aus ogenat omen,
Al kyi resten oder Phenyl gruppen ausgew hit sind, ist; 6% _yEP 0 449 523 BI

Zz Rx 10 (CH2)t 5
| - NH CH COR2, -N -(CEz)-—< z-GH-Qa?Z (i()caméu“ -NECOR 20
-2

0 25

2s ~~~~(L) I L) darstellt; m
Nul | ~odor 1 ist; .
_ 15
-(CHZ ) N, "(Caz ) r
r { r |l
L, 1)
. 20 | L
~ H H
~(CH2)¢NHy, -(CH,),-SH, ~(CH,),-S-niederalkyl, -(CH,)-OH,
25
: R,
-(CHz ) -5~ (CE, )q—@/
30

-(CH,)~O-niederalkyl,

) - (CBe ) =0=(CBe g~

R4
oder
\hgv" 40
NH
~(CH2)r—NH-C
NHz
45
bedeuten;
Rz und Rg unabhéngig voneinander Hydroxylgruppen, Niederalkoxyreste, (Phenyl)niederalkoxyre-
ste,
‘ w0 . -
55 -0°M®, wobei M* ein salzbildendes Metallion bedeutet,

_—

. 1N o i



30 n Null, 1 oder 2 bedeutet; p Null oder elne ganze Zahl von 1
bis 6 darstellt; t 2, 3 oder 4 ist mt der MaBgabe, dals mund p beide Null
sind, falls Y 35 _ EP 0 449 523 B1 N 40,

COR2 Ist, und mt der MaWjabe, daB mund p nicht beide Null sind, wenn Y
-COR2 ist; R wund R8 unabhangi g vonei nander Wasser st of f at one,

Ni eder al kyl reste oder Hal ogenatone, sub- stftuierte N ederal kylreste, 45

-(CEl2 )4 R4. 50 -(CH2)r CORO (CHZ)Fo-ydoen 7z, -(CH2)r-(a-naphthyl),
-(CH2) . - (1 3-naphthyl ), 55 * ~ mybji HIT 1 1l EP 0 449 523 BL N-N
-(CH2 )rK OH _(CH21 s~~~~ ~

~ CHI -

N H 20 - N 10 éd%RR’ bedeutén%) Jheétl;% und R’ unabhé&ngig ausgewdhit Esu&(ll_l %us Wasserstc:ffat?meznéﬂl-_I

SO e, - (UBEPES (o) S hiederal kyl, - (CHR)rOH, RA -(CK2 )ros. (GH2
Hg,—(CHZ)rOnlederaI kyl, 35 -(C32) )r--(CH2 R4'_ 40 NH

10 -(CHZ)I—-@ H |

. R3 ein Wasserstoffatom oder
l\/ 15 4
0
]
Rs—-C—
, 20 darstellt;
S R, ein Wasserstoffatom, ein Niederalkyirest mit 1 bis 4 Kohlenstoffatomen, ein Niederalkoxyrest

mit 1 bis 4 Kohlenstoffatomen, ein Niederalkylthlorest mit 1 bis 4 Kohlenstoffatomen, eln Halogenatom,
eine Hydroxylgruppe, eine CFy-Gruppe, eine Phenylgruppe,

e od,r'-o_cg,b,_@ _

Rs einen Niederalkylrest,

" .“CH“fr@\

~(CHy)q-(a-naphthyl), -(CHy)q-(B-naphthyl), ~(CHia)q-cycloaliyl,

25

30 ist;

-(CHp )d——'f\"s/ll

"(CHz)q——-}\— [I / -(Cﬁz)q—‘@ ’

) N

—(CHz)q——-D--_—)N oder -(CH, )q'—""" @
N ~

) N
)
55 H . o

P
y m M

darstelit;



-(CH2 )r-NH-C oder -(C2 NH2 45 bedeuten; R2 und R,
unabhangi g vonei nander Hydroxyi gruppen, Ni ederal koxyreste,

(Phenyl ) ni eder al koxyre- ate, (X%—L < 2t 55 -CeMe, wobel M+ ein
sal zbi | dendes Metal |lion bedeut et 0449 52381 111111 1121121 111
| 11111- EP 0 449 523 B1 0 if -

R6 oder NRR bede e 8 Waggprsinffaigmeeines §'E°€e’Fl"¥'IFR§ *?9" Grripgodmagioder sing GRRIMAUpPeLeh

g‘g Z r V\?S ;e ro S }Q(s)fdg‘éﬁto ngl?m Waélse}stéfvato%?glﬁe% und |ké t( él?e?nt eﬁ eraﬁ(g%%\ﬁség' ﬂe%g%ﬂm’e

V\asserstoffat S | bis 4 Kohl onstoffatonen, ein
Tfe?a" d%hﬁm E'SE;"" g{ onen, ein Niederal kylthioreat mt

Ni eder alkoxyrest i
Io ena om eine Hydroxyl gruppe, elne

| bis 4 Kohl enst off & ulodereine

CF3- G uppe, g, H%ﬁ,;ﬁh}@ﬁx&g(nyﬁm,s i Ber- Cz 2 oder-O-CH 30 ist; R5 einen
Ni eder al kyl rest, .-BOR, bedeutet. ( CrR)
R 35~>~~s~~~~~~ R - (CH2) qr (a-napht hyl ), - (CH2) . (p- napht hyl),

-(CH2), -1cyc'[ oNekbjridung nach Anspruch 6, in der
Rj ein Wasserstoffatom oder

. 15 ' H:C-(‘:l— oder . ,é

ist; und
— -
jJ© cz,
. Y Y
-CH—— COOH, -CH — COOR ,
v’ 30 E
N
jnE©
3 -CH — COOH, -(CH, )5~ COOE ,
_ N
Nt ~CH(CH,) , : - Coos O
-CH - COOH, -CH-COOH , =CH — COOH
45 ' .
oder
H
50 AN e N
' N —— N
55 : ~CH — COOH
bedeutet.

o I



40 -(CH2 qg-t | 45 05 50 1-(CE2 oder
_(CH2) 55 H bedeutet; Re ein

Wasser st of fatom ei nen N ederal kylr ' Cycl oal kyl gruppe oder eine
Phenyl gruppe dar- 70 I DIl 11D Nt DL LR AL stellt; R7
ein Wasserstoffatom ein N ederal kylrest, ein N ederal koxyrost oder eine
Phenyl gr upp@& i ¥erbinqungpach ApsRivsle?. jnlef von 1 bis 4 darstellt; und g Null oder
el ne ganze Zahl vo | bUs 7 ist. 5 2. Verbi ndung nach Anspruch 1, in der R3
ein Wasserstoffatom oder R5-C 10

11 0 bedeutet; und x 15 N 20 -.c-COR 2 B.CH -COR2, oder -CH COR2' 25

darstellt. 3. Verbindung nach Anspruch N er R3 sin Wasserstoffatom
bedeutet; J 30 n Null ist; u CEl " COOR |l darstelit.
10 -CH —COOH
bedeutet; _
n Null ist; und
R, ein Wasserstoffatom oder
\_- 15 .
N
]
H3:C-C-
: 20 darsteilt.
&..(.

9. Verbindung nach Anspruch 8, N-[3,3.3-Trifluor-2-(mercaptomethyl)-1-oxbpropyl]-L-tryptophan, lsomer A
oder N-[3,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyi]-L-tryptophan; isomer B.

25 10. Verbindung nach Anspruch 7, in der

n Null ist;
X
CH(CH,)
o 3’2
» '/
-CH COOH
35 bedeutet; und
R; ein Wasserstoffatom oder
5
' 0
St 40 - Hs c—g—
darstelit.
- 11. Verbindung nach Anspruch 10, N-I3,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-Jeucin, Isomer A
_ oder N-[3,3,3-Trifluor-2-(mercaptomethyl)-1-oxopropyl]-L-leucin, Isomer B.
12. Verbindung nach Anspruch 5, in der
Y
| 50 . ﬁN
' COR,

55

eine Phenylgruppe, ein mit einem Alkyirest mit 1 bis 4 Kohlenstoffatomen, einem Alkoxyrest mit 1 bis 4
Kohlenstoffatomen, einem Alkylthiorest mit 1 bis 4 Kohlenstoffatomen, einer Hydroxylgruppe, einem Ha-

\
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4. Verbi ndung nach Anspruch 2, in der R3 ein Wasserstoffatom bedeutet; n

Null ist; x 45 50 CRH COOH 55 darstellt. 71 | D1111 11111
11111 111 1140 EP 0 449 523 B \l5t ki, ndung der Fornel CF3 5
(CH2 )an RS- CH2 -CH G- NH-X I pp Bnais BT KIS

1~ -(C n~ 1CH2 )pY odor - -G 2 bedeut et CCRZ 25 Phe
Sin mt ei nemiggersiom,siner Nifrp- qde'bT"@“‘lImﬁBY'H’%W e"y s d I&'ﬁ?"g | }1
| bis 4 Kohl erReshpysgewshltaus thiazaivh b DRy % rmicazolyl, "etrazo

y
Sao 71 1Lt P DA fﬁ%kﬁirep i %ﬁ? i AT

heter ocytl |§§h{§ indanyinactPAhSSHEen 194 ihddr aus Thi azol yl, 4,5-D hydrot hi azol yI ,
Pyridyl, Oxazo tT 'R, e fatomlogardazol yl , Tet r azol yl, 30
Benzi m dazol yl, Benzot hi azol yl oder Benzoxazol yl, ei ngeschl ossen

substitulerte hetrocycl i sche Rests, Ingdegen die Substituenten aus

Hal ogenat,onmen, Al kylresten und Phenyl grupplen ausgewahi t sind, bt z Rs
(CH2)t 35

-NH CH COR2 oder -N CH COR2 * ~~~m e e e (L)
bedeut et ; bedeutet; und
X
\\/ * | ] ] H
! Jlagy
) : .
N onm— N

W ? '(Cﬂz)z \ “ oder -!H—({ -

25 ist.

14. Verbindung nach Anspruch 13, in der

X
30 B
/C_I@
35 ‘ H N
-CH—\\ il
N emmens N
had “© ist;
n Null bedeutet; und
Rs ein Wasserstoffatom oder
45 O
[}
H3C—-C—
darstellt.

% 4s. Verbindung nach Anspruch 14, (S,8)-3,3,3-Trifluor-2-(mercaptomethyl)-N-[2-(1H-indol-3-yl)-1-(1H-tetra-
zol-5-yl)ethyilpropanamid oder (S,R)-3,3 ,3-Trifluor-(2-(mefcaptomethyl)-N-[2-(1H-indol-3-yl)-1-(1H-te-
trazol-5-yl)ethyllpropanamid.

16. Verbindung nach Anspruch 13. in der

55 X

g \\\*\\\\1\\\\\3\\\}\\\\\3\\\\}\

o



40 m Null odor 1 bt; n Null, | oder 2 bedeutet; p Null oder eine
ganze Zahl von 1 bis 6 darstellt; t 2, 3 oder 4 Ist mt der Ma~gabe, daei m

und p beide Null sind, falls Y 45 N:$ gf St, und mt der Ma~gabe, daM m
und p nicht beide Null sind, wenn % Wst Rl und R8 unabhingig

vonei nander \Wasserstoffatone, Niederal kyireste, Hal ogenatonme, substitu- 55
| erts Niederal kyireste, 72 72 das 11 11~~~~~ 1'i 11 EP O

44523 Bl -(CH2), COR9, -(CH2)rcydoal kyI (W(wt napht hyl ),
-(CH2)r (fI Snaphthyl), N-N K> ~~~~~ Sé - ) T-N 20

| 1" -(CH2-NH2, -(CH2)rSH, - ‘Fﬁ‘gb@r Ky, JlCH2)rOH, 25 - “(H2 2
N-C )% C R2 30 -(CH2) r N si=ederal kyl, -(CE2 )ro-(Cs2z 30
odér ~~~~dor 40 NH -(CH2 vrNH C NH2 45 bedeuten; R2 und R unabhfingig

vonei nander I—%gﬁegéyl gruppen, Ni ederal koxyreste, (Phenyl)niederal koxyre-

st e LY n Null ist; und
10 R; ein Wasserstoffatom oder

I
HzC-C-

darstelit.

17. Verbindung nach Anspruch 8, in der
20 R; ein Wasserstoffatom oder

H3C~-C—
25
bedeutet;
n Null ist; und
X

i (CH,) 5CH, AN /2
Y Y

-CH -—— COOH .. -CH— COCH ,

CH (CH.,) o /@
< o ' 32 '

=CH == CH, — COOH, =CH— CH,— COOH,

- o )O PO
-— vy oder |

50 ~CH — COCH , -CH - COOH -CH— COOH

darstellt.

18. Verbindung nach Anspruch 7, in der
R; ein Wasserstoffatom bedeutet;
n eins ist; und
X

55

78 I I“l“l I“I"I““ “I|I “ |III
. * € L M s x



-QOC I <) - 2, 55 -09Qe, wobel Mt sin sal zblldendes Metallion
bedeutet, 13 112lill12112 I ( HIl | 11 1D EP 0 449 523 B1 0 -0-CHOC-R 7
5 oder NRR bedeuten, wobei die Resté?,,ﬁgg%,%s unabhl ngi g ausgew hit sind
aus Wasserstoffatonen, Al - kylresten un ei n Wasser st of f at om oder 15
Oll.Rs -C 20 darstelit; R4 ein Wasserstoffatom sin N ederal kyirest
mt | bis 4 Kohlenstoffatonen, sin N Jepxyrest mt | bls 4

Kohl enst of f at omen, sin Ni ederal kylthiforest mt | bis 4 Kohl enstoffatonen,

ei n _Hal ogenat om sine Hydroxyi gr uppecgsiie ¢gol G uppe, sine Phenyl gruppe,
oder -O-¢CH2 |-) 30 I st; R5 einen N ederal kylrest, 35

- (-52 )¢ g{&e" R4 -(CH2), q(-naphthyl), -(CH 2)<(f-naphthyl),
-(CH) g- cycoal kyl, 2[0 -(CH2 ) --~Iqi S 45
-CH2 ) g<3  1b. vérbilriting #ach AnspRickHF2in der oder -CE2 55

H R; ein Wasserstoffatontbdéair stel it; 74 EP 0 449 523 Bl
10 )
O
i
H3:C~C—~
X . 15 bedeutet;
N~ n Null ist; und
X _
/D
CH(CH, ).
3’2 B :
25 OH ' N N
oder e
"'< :S CH -——<\ "
. : . : N—N
%
30
darstelit.
20. Verbindung nach Anspruch 5, in der
Rg ein Wasserstoffatom oder
35
O
]
H3zC~C~
Nt . P bedeutet;
n Null ist; und
X
CH3
- Y ]
-CH— C =~=N COOH
. ]
0
50
darstellt.
21. Arzneimittel, geeignet zur Senkung des Blutdrucks und/oder zur Erzeugung von Diurese und/oder
Natriurese und ebenso zur Behandlung von kongestivem Herzversagen, Nierenversagen oder
55 hepatitischer Zirrhose, umfassend einen pharmazeutisch vertraglichen Tréger und eine wirksame Menge

einer Endopeptidassinhibierenden Verbindung der Formel

* [ L M s *



Re ein Wasserstoffatom einen N ederal kylrest,
si ne Phenyl gruppe be-

deut et ;

ei nen Cycl oal kyl rest oder

R7 ein Wasserstoffatom einen

Ni ederal kyl rest, einen N ederal koxyrﬁ?u@ﬁﬁqﬁi ne Phenyl gruppe 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.
Ver bi ndung nach Anspruch 6, In der R3 sinck#sserstoffatomoder O0~~~~~ 15
~~~~~~~~~~~~~ H3 G C oder > Cist; und %QH:)n X ;0)

CH3 25 T { V -CH COON, -
- COCE, 30 R —§5CHz -CH-C~NH-X - CE - COQON,

- (CE2)2" COCE ,'CH(CH 3)2 t o 0 1COOn E COOQON,

- CE- COOH -C - COOR 45 oder 50 _

N-N NN 55 in der X, n und Rs wie in Anspruch 1 definiert sind. - CE - COOR bedi eut et .

0 I I T B N B EP 0 449 523 Bl 8. Verbindung nach Anspruch 7, in der
x 10 10 22. Verfahren zur Herstellung von Verbindungen der Fdahbl- COOH bedeutet; n Null |et;

und R3 sin Wasserstoffatom oder 0 (!

15

25

30

55

?F:
['CHZ )n ‘IJ(
R3~S-CH2 -CH———C—-NH-X ,

umfassend das Koppeln einer aktivierten Form der Carbonséiure

?F 3
( ?Hz ) n
Rz -S~CH2 —-CH-COOH

Tk

an eine Zwischenstufe der Formel

HaN-X
oder deren Hydrochloridsalz,
in der X
T e B8
-( CH) m—(CH2)p-Y oder —CH-C-Z
*x =
bedeutet;
Y ~COR;,

_@\

CORz

Phenyl, ein mit einem Alkylrest mit 1 bis 4 Kohlenstoffatomen, einem Alkoxyrest mit 1 bis 4 Kohlenstoff-
atomen, einem Alkyithiorest mit 1 bis 4 Kohlenstoffatomen, einer Hydrexyigruppe, einem Halogenatom,
einer Nitro- oder Trifluormethylgruppe substituierter Phenylrest oder ein heterocyclischer Rest, ausge-
wahit 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 ausgewhit sind, ist;

Z

_
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H3 CGC 20 darstellt. 9. Verbindung nach Anspruch 8,

N-13, 3, 3-Trifluor-2-(nmercaptonet hyl)-1-oxopropyl]-L-tryptophan, |sonerA
oder N-13, 3, 3-Trifluor-2-(mercapt on@ﬁy&;g%-é)‘xopr opyl]-L-tryptophan; |soner
B. 25 10. Verbindung nach Anspruch 7, tnder n Null !st; x / CH(CH3)2 30 V
-CH - COOH 35 bedeutet; und R ein Wasserstoffatom oder 0 40

H3 G C darstelit. 11. Verbi ndugg nach An%QEHth 10,

N- 13, 3, 3-Tri fl uor - 2- (nmer capt onret hyl ) - 1- ox6pr opyN] - L- 4eucin, |somer A 45
oder N-13,3,3-Trifl uor- 2- ( neNgapt oty I T-oxopr SpyIN--“L- | euci n, |soner B.
12. Ver bindung nach Anspruch 5,*in der y 50 )

N COR2 55 eine Phenyl gruppe, ein mt einem Al kylrest mt 1 bis 4

Kohl enst of f at omen, ei nem Ai |l koxyrest mt 1 bls 4 Kohl enstof fatonmen, einem
Al kylthiorest mt 1 bis Kohl enst of f at onen, el dr oxyl gruppe, el nem
Ha-- 1 2!'1111 111111 11!'D | EP 044962 @ ogenatom einer N tro-
oder Tri fl uormet hyl gru bstituierter Phen oder ein

het er ocycl i scher Rest, hit aus Thiazollyl, ¥, 5-Di hydrothiazolyl,
Pyridyl, Oxazolyl, Isoxazolyl,.d igtazolyl, JIgt+ezCHyCORBenzi nidazolyl,
Benzot hi azol yl oder Benzoxazolyl, ~elfgeschl ossen elubstifuierte

het erocycl i sche Reste, in denen die Substituenten aus Hal ogenat onen,

Al kykrestsen und Phenyl gruppen ausgewahit sind, Ist. 5 13. Verbindung nach
Anspruch 12, in der R3 ein Wasserstof f.atom oder Rs-C 10

1 0 20 - '/@

N’ ..L
~CH-COR oder -N J
() CH~-COR,
(L),
25
darstellt;
m Null oder 1 isf;
n Null, 1 oder 2 bedeutet;
b. p Null oder eine ganze Zahl von 1 bis 6 darstellt;
30 t2, 3 oder 4 ist; )
mit der MaRgabe, dal m und p beide Null sind, wenn Y
N
COR2
Nt 40 ist, und mit der MaRgabe, da® m und p nicht béide Null sind, wenn Y -COR; ist;

R, und Rg unabhéngig voneinander Wasserstoffatome, Niederalkylreste, Halogenatome, substitu-
ierte Niederalkylreste,

. )
‘ ’(CH?,)Q—@ '

) 50 -(CH,)~CORy, -(CH-‘;),-cycloalkyl, «(CH,)~(a-naphthyl), -(CHo)~(B-naphthyl),
: N—N
- /4 _
o (Cﬂz),OH » =(CHj )f‘( " '
OH _ l:l - N
’ H

. * c L n S *



bedeutet; und x i 15 HNN 20 ~~~~~~~=Nodi er

V~ 25 ist. 14. Verbindung nach Anspruch 13, in der x 30

HNNist; n Null bedeutet; und R3 b AMésma4st of f at om oder 45

0 H3 GG darstelIt. 15. Verbi ndung na4h Anspruch 14,

(S, 9)-3,3,3-Tri fluor-2-(mercaptonet hyl ) - N—[2 (1 H-|ndol 3-yl)-1-(1 Htbtra-
zol - 5- yI )et hyl | propanam d odor ~{CH,)

(S,R-3,3,3-Trifluor-(2-(netcaptone ztlﬁll Hvlndol 3-yl)-1-(1 Hto-
tra;oI-S-yI)et hyl ] propanani d. 16. VerbNmsl 0™a€h Anspruch 13. in der 55

X 77 Sel vI S5~~~ O e

L . EP D 449 523 1 H N N-C2)2 H 15

11-N bedeutet; n Null ist; und 10 R3 sin Wasserstoffatom oder 0

H3 CGC 15 darstellt. 17. Verbi ndung nach Anspruch 6, In der

0 -(CH-.,)—E—- -(mz)—[r@, -(CHZ)EQ,
. N I
H

H
i\/- 15 -(CH2)-NHa, ~(CH,)-SH, -(CH,),~S-niederalkyl, -(CH,)-OH,
" '(mz)r's'(mz)a—@
o

-(CH,)-O-niederalkyl,

25
- (CHz ) ~0-(CHz ) g '
. Rq
30 .
/_ NH
-(CHz)r-—-NH-C/ oder  ~(CH,) 'o
N r
NH2 )

35

sind;

R; und Ry unabhéngig voneinander Hydroxylgruppen, Niederalkoxyreste, {(Phenyl)niederalkoxyre-
ste,
“={0)
45 -0°Me, wobei M* ein salzbildendes Metallion ist,
(8]
1l
—O—FH-OC~R7

50 ' Reé

oder NRR’ bedeuten, wobei die Reste R und R’ unabhéngig ausgewahit sind aus Wasserstoffatomen, Al-
kylresten und '

Q)+

82



20 R3 sin Wasserstof fatom odef OIf H3 GG 25 bedeutet; n Null

let; und x (CH2 )3CH3 3 T 2 y -C- CO0S,--
COOH 35 CH (CH3) 40 EP 0449 523 @42 COOHK -5C H2 COOH,
45 SOR f
E]éH ~O_| XO 0s R, ein Wasserstoffatom qder Tm Od?rc’ H—5 gm_|
darstellt. 85 18. Verbi ndung nach Anspruch 7, in der R3 si n
Wasser st of f at om bedeutet; n sins igt; und X .78 C L EP O 449 523

Bl CH (CB)2 -CH -- COCESdarstelIIt gung nach Anspruch 12, In
der. R3 efn \asser st of f at om oderRaFD °4 er'I—|3

darstelit;
R, ein Wasserstoffatom, ein Niederalkylrest mit 1 bis 4 Kohlenstoffatomen, ein Niederalkoxyrest
10 mit 1 bis 4 Kohlenstoffatomen, ein Niederalkyithiorest mit 1 bis 4 Kohlenstoffatomen, ein Halogenatom,
eine Hydroxylgruppe, eine CF,-Gruppe, sine Phenylgruppe,

\/1 15

oder

“ 7 ~-=—~0)

ist;
Rs einen Niederalkyirest,

-t ~OX,

25

o .
30
~(CHy)q~(a-naphthyl), -(CHa)q-(B-naphthyl), -(CH,)q-cycloalkyt,
~(CHz )Y ]
35 S
=(CHz )+ 1} - --(cnz')q Ol .
N 40 S o _ N
~{CH; ) N -(CH, ) _m
qa i oder 2 O
'a . P g y
45 B g
- darstelit;
Rg ein Wasserstoffatom, einen Niederalkylrest, einen Cycloalkylrest oder eine Phenylgruppe be-
; 80 deutet;

Ry ein Wasserstoffatom, ein Niederalkylrest, ein Niederalkoxyrest oder eine Phenylgrupps ist;
r eine ganze Zahl von 1 bis 4 bedeutet, und
q Nult oder eine ganze Zahl von 1 bis 7 darstellt.

55 23. Verfahren nach Anspruch 22 zur Herstellung von Verbindungen der Formel

_—
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15 bedeutet; n Null ist; und x 20,
-on -(CH 2 N 20~~~~~~~~~~ CH(CH3)2 H 2
~~~~~~~~~~~~~ T NN <)EL

20. Ver bi ndung nac
Wasser st of f at om oder 35 0 40bedeut et
0 50 darstelit. 21. Arzneimttel, ges

n Nu
t
de

i

-(caz2
S o0 OH
3 B1 . oder -
pPuch 5, in der R3 sin
Il let; und x -CE- ¢ -N(IL COCH
aur Senkung des Bl utdrucks

und/ oder zur Erzeugung von Di urgse-HndaQ
Behandl ung von kongestivem Herzversaggn,
hepatitischerZirrhose,
und’ ei ne® wi rks
Formel 79 » c"
-CHCNHXO0inder X, nund R3 wie in Ans

Verfahren zur Herstellung von Verbijpdungen
HaC-
10

zu einer Aminozwischenstufe der Formel

“ .
e Ngf-%i urese und ebenso zur
Ni er enver sagen odor

unf assend ei nen pharnmazeuti sch vertriglichen TrAger

A floiln URSRF RS el

er enden Ver bi ndung der

3 (CH2I In R3-S-CH2
ych,l definiert sind. 10 22.

(der ﬁornel CF3 (CH2)n O

-S$—CHz2 ~CH——C~-C1

®

. HoN-X
\_, 15 oder deren Hydrochloridsalz, wobei eine Verbindung der Formel
0 . CFz ©
i T
. 20 H3zC—C—~S5—CHz —CH— —C—NH-X
l\uﬂ‘-f =
erhalten wird, und anschlieBendes Behandeln mit einer Base, wobei die gewiinschten Mercaptanprodukte
25 erhalten werden, in denen
X
-,
v v
-CH— COOH,  ~CH — COOH,
35
H
. N
|
Yt 40 ' ‘
-CH ——COOH, -(CH,); COOH,
45
COOH
”CH(CH3)2 .
50 ' =-CH— COOH, -CH — COOCH,
85

84

—_—
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R3-S-CH2-CH-CGNH X , MfS unfassend das Koppein el ner aktivierten Form der

Car bonsaure CF3 20 ClL (CH2 )
n R3-S- CHZ! CH-COC]—I 25 an eine Zw sgpggggtgigg,l der Fornmel H2N- X oder deren
Hydrochloridsalz, in der X 30 IR ~ Ri 0 -CH)

m (CH2)p-Y oder -CHCZ 36 bedeutet; Y -COR2, 40 COR2 45 Phenyl, ein mt
el nem Alkylrest mt 1 bis 4 Kohl enstoffatonen, & nem Al koxyrest mt 1 bis 4

Kohl enst of f - atonmen, einem A rest mt | s=# ¥ohl enst of f at onen,
el ner Hydroxyl gruppe, einem om el ner
Trifl uornmet hyi gruppe substifu t Phenylre

itroj oder

f _ i"n het erocyclischer
Rest, ausge- 50 wAhif§ aus Thi azol 'yl

Oxazol yl, Isoxazolyl, Imdazolyl, Tetrazolyl

Mot hi azolyl, Pyridyl,
azol yl ,

| Benzi.g)
Benzot hi azol yl oder BenzoxGEotyt Szogﬁwgeschl'éggen stubstituierte
het-erocyclische Rests, In denen die Substituenten aus Hal ogenatomen,

Al kyi respen und Phenyi gruppen ausgewdhit sind, ist; ZH';';S l 1]11111 11]11

o N = T T . EP 0 449 523 Bl Rs (CH2 )t

_NH- CH- COR2, -N T cHoore; (L) 510 (N 0)
_N - CE-COR2 * ] (L)
-(CHZ)£—<S oder -CH«—\b "

I
N—N N —N

20 bedseutet.

24. Verbindung nach einem der Anspriiche 1-20 zur Anwendung in einem Verfahren zur Senkung des Blut-
drucks und/oder zur Ausldsung der Diurese und/oder der Natriurese und ebenso in einem Verfahren zur
Behandlung von kongestivem Herzversagen, Nierenversagen oder hepatitischer Zirrhose.

25 :
25. Verwendung einer Verbindung nach einem der Anspriiche 1-20 zur Herstellung eines Medikaments zur

Senkung des Blutdrucks und/oder zur Ausldsung von Diurese und/oder Natriurese und ebenso zur Be-
handlung von kongestivem Herzversagen, Nierenversagen oder hepatitischer Zirrhose. '

A 30 Patentanspriiche fiir folgende Vertragsstaaten : ES, GR.

1. Verfahren zur Herstellung von Verbindungen der Formel

%F:
((|:H2)n 'i‘:
R3—-S-CH2-CH C—-NH-X ,

35

umfassend das Koppeln einer aktivierten Form' der Carbonsdure
?F:
( (':HZ ) 4]
R3—-S-CH2 -CH-COOH

)

an eine 2Zwischenstufe der Formel
HoN-X
oder deren Hydrochloridsalz,
in der X :

55 (?1 R %
-\ CH} m—(CHz2)p—-Y oder -CH-C-Z

& x

* c L L] s * .




20 CaR2 (). ORoder -N 2L
CCOR 2 25 darstailt; mMNull odor 1 ist; n Null, | oder 2 bedeutet;—>—1*

p Null odor eine ganze Zahl von | Dbig 8 ellt; 30

oder 4 ist; mt der Mallgabe, daB m un‘fl“p%%he Nul | si mm\“mu “‘lﬁi\m

0 COrR2 40 ist, und mt der MaSgabe, dalS mund p H e *
sind, wenn Y -08%¥el st - R und R8 unabhi ngi g vonei nander *Wa§sef st of f at one,

Ni eder al kyl reste, Y—léﬁ%'enatone, substitu- lerte Niederal kylreste, -(CE2 50
-(CH2) eCOR, -(CH2)-cycl oal kyl, -(CH2)r-(a-naphthyl), -(CH2)r(f3-naphthyl),

N-N 55 -5{CBZ) . OH - ( C32i R

NN81 ~ ~~ ~~~ L H 1| §@Mll | 11 ~ EP 0 449 523 Bl ({CH2) ,

10 -() CE2 ’ -,

H H2 15 -(CH2) “NKRz (CH2),rSH, (CH2)rS-niederal kyl,

-(CH2)roH, -(CH2) O niederal kyl, 25 (CE2C r0(CQ

CH 30 H-pH 16 phenyi, ein fifdilai MrkylrsWo@ie bis 4 KotiéhstBifatdriten) diemAIOQAREHIEAbIK Rotilghbtoff-

) OH 35 - ( CH2) - glorhédleindniRAlRyRhiorest mit 1 bis 4 Kohlenstoffatomen, einer Hydrbylgruppe; sinenr Héfogehdiéhy,
einer Nitro- oder Trifluormethylgruppe substituierter_Phenylrest oder ein heteracyclischer Rest, ausge-
wahit aus Thiazolyl, 4,5-Dihydrothiazolyl, Pyridyl, Oxazolyl, Isoxazolyl, Imidazolyl, Tetrazolyl,
Benzimidazolyl, Benzothiazolyl oder Benzoxazolyl, eingeschlossen substituierte heterocyclische Reste,

_ 15 in denen die Substituenten aus Halogenatomen, Alkylresten und Phenylgruppen ausgew#hit sind, ist;
b
_ l‘?n 7(CH1 It
20 ~NH-CH-COR2, —Nem——wmmerCH-CORz ;
A , * (L
SEENCR 19
i (L) (L)

30 -

.G Jo

~CH-COR, oder =N
Ty 2 ~CA-COR,

~— e (=)

darstellt;
m Null oder 1 ist;
n Null, 1 oder 2 bedeutet;
45 p Null oder eine ganze Zahi von 1 bis 6 darstellt;
t2, 3 oder 4 is;
mit der MaRgabe, da m und p beide Null sind, wenn'Y

N
€9
CORz

ist, und mit der MafRgabe, daf® m und p nicht beide Null sind, wenn Y -COR; ist;
R, und Ry unabhéingig voneinander Wasserstoffatome, Niederalkylreste, Halogenatome, substitu-

86



R2 und bedunabhengi g voResnander Ruydr oxy' gruppen, Ni ederal koxyreste,
(Phenyl) ni eder al koxyre- ste, -((99% 2 45 -09MD, wobl Mt ein

sal zbi | dendces Metal lion ;st, 8 CHeR o akY, @r NRR bedl euten, wobei die
Reste R und RI unabhbi ngi g ausgew h|t Si n& aus V\asserstoffatorren Al -

Kyi resten und 55 82 EP 0 44 523 BL R3 ein Wasserstoffatom oder 0 5

Rs- C- oder 9C igrtef¥igdstalkyitepte, R4 sin Wasserstoffatom sin N ederal kylrest mt
| bis 4 Kohl enstoffatonen, ein N ederal koxyrest 1o mt | bis 4

Kohl enst of fat onen, eln Ni eder al k?j th| or it | bis 4 Kohl enst of fat onen,

esn_Hal ogenat om eine Hydroxyl gt ,qe 3- G uppe, sine Phenyl gruppe,
5. -~ e =) Hp{ oder 20
- - 32E 20~~~~mmm e fat; R6 einen N ederal kyirest, 25 -(CH2 R4
) S oR) T (aqaRpRbRY | by, K6 DAY [, by CydO?'CI‘:}/_' (ng?
)quCS 10 g 40 -(CH2 ) N oder
- (CH2) g3 45 N—N
/4
-(mz,_@___. on , -(cangd |’
: t oH | N-N
_ ® H
-(CH,) ——
20 2'r ” /@ r
o N~ '
v
H

26

"(CH )@l
o : ~-(CHz ) N, -(CHz); L_' 'j: ’l' 2'T
o/ T ‘l ) : N | . }31

30 N )

-(CHo)"NHy, -(CHy),-8H, -(CH2)-S-niederalkyi, -(CHz)~OH,

. ’ Ry
-<caz),-5-(cnz);-

-(CH,)~-O-niederalkyl,

- ° -(CH, )r"o'(CHz) :
R

4

w < s @)
—(CH2 )r =NH-C < oder -{ CHZ ) £ o
NHz2
55

sind;
R, und Ry unabhéngig voneinander Hydroxylgruppen, Niederalkoxyreste, {Phenyl)niederalkoxyre-

L

ste,

87



darstelit; Re ein WasserstoFfatom einen Ni eder al kyl rest, einen

Cycl oal kyl rest oder sine Phenyigruppe be-" deutet; R7 sin
Wasserstof fatom sin N ederal Kyirestgp $is %\#@,deral koxyrest oder sins

Phenyl gruppe ist; r sine ganze Zahl von | Dbis 4 bedeutet, und g Null oder
si ne ganze Zahl von 1 bis 7 darstellt. 55 23. Verfahren nach Anspruch 22
zur Herstellung von Verbi ndungen der y 1 X1083#1X .. EP 0 449 523
51 CF3 0 HS-CH 2-CH C- NH X 5 unf as$oM rlenupfen ei nes Saurechl orids
der Fommel O CF3 0 i3 CGC S— C-d zu elner

Am nozw schenst uf e der For rrel H2N- X 15 oder deren Hydrochl ori dsal z,
wobei sine Ver [y 3 01l I 1 20
Hz C C S-CH2- Clt—?- I—I-Xeg'rs : éenrcljgsvaaer (Jhonbed mglil'r?schl i el endes Behandeln mt

el ner Base, wobei d| e gewunscht en Mercapt anpr odukte 25 erhal ten

wer den, in denen x - 30 o] / tCH3 CE3 -CEE- COCK,
-COCOH, @5 f 40 - CE COOH —O-C _Og_R,( H ) 2 COOH, 45
CH(CH3) 2000 ( 9580 L CB-
COCH, -CH -Coos, 655 fil 11, 111 Re

oder-NRR’ bedeuten, wobei die Reste R und R’ unabhéngig ausgewahit sind aus Wasserstoffatomen, Al-
L ® kylresten und

_. 20
\oo R, ein Wasserstoffatom oder

i ‘ |
% Rs—C- oder @.cx )

darstelit;
R, ein Wasserstoffatom, ein Niederalkylrest mit 1 bis 4 Kohlenstoffatomen, ein Niederalkoxyrest
30 mit 1 bis 4 Kohienstoffatomen, ein Niederalkyithiorest mit 1 bis 4 Kohlenstoffatomen, ein Halogenatom,
eine Hydroxylgruppe, eine CF;-Gruppe, eine Phenylgruppe,

35 | -Caz_@ |
oder
e ®)
R; einen Niederalkylrest,
‘ 2 o : ~(CH, ) q—-@ ,

Ry

- 45 ist;

~(CHy)q(a-naphthyl), (CH)-(B-naphthyl), -(CHg),-cycloalkyl,

55

.={CH, )q—-'|v1 1

- L




EP O 449 523 B1 H 5

~~~~~~~~~~~~~~~~~ NN-CH COH _CE - COOH, 10

HH N
'314611%3 B1

N V. NN ( EES) < 11 oder -C N

N N-N 20 bedeutet. 24. Verbi ndung nach

ei nem der Anspruche 1-20 zur Anwendung in el nem Ve en zur Senkung des
Bl ut- drucks und/ oder zur(dush6sshy dér,Di-l(lﬁHséq éﬁ r der Natriurese und
ebenso In el nem Verfahren zur Behangdl ng von kongestNvem Her zver sagen,
Ni er enver sagen oder hepatitischer Zrirrhose. 25 25. Verwendung ei ner
Ver bi nduﬁg nach el nem der AnsprCche 1-20 zur Herstellung sines Mdi kanents
zur Senkung des Bl utdrucks undl oder zur Ausl osung von Di uresg undl oder
Natri urese und ebens: r = dl ungoaen kong(qﬁ;;i em | agen,
Ni er enver sagen oder h&c;#azt)lQi chel Zirrhose. 30 Fgayt/%nt %a@e fOr
f ol gonde,Vartragsst aaten: ES, 1. Verfahren zur Herstelfung von
Ver bi ndungen der Fornel CF3 3H o H
| (CH2 )n O | Il R3-S-CH2-CH C-NH X 40 unfassend das Koppel n ei ner
aktivierten Fodamtaler Car bonsaure CF3 tCltZ )n 45 R3 -S-CH2 -CH COOH A 50
an si ne Zw schenstRifeth Wsserstaffaton, eihtdNliodemitgrestdeinen Cyélyetivicashdder airgFhbnylgruppe bker
X 55, 15 deutet; RRi RIO
-CH MY (CFl 2 ) p-Y RyeihNasserst@fdto®, #in Bigderalkylrest, ein Niederalkoxyrest oder eing Rhenyigruppe 8§11 1
|1 r eine ganze Zahl von 1 bis 4 bedeutet, und

q Null oder sine ganze Zahl von 1 bis 7 darstelit.

20 2. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen der Formel

?F 3 0
HS—CHz —CH ~NH-X ,

25 E 3

umfassend das Koppeln sines Saurechlorids der Formel

\_/
30
0 CFa ©O
if fl
HaC-C-S—CH2 ~CH—C-C1
]

36

an eine Aminozwischenstufe der Forme!

HaN-X
oder deren Hydrochloridsalz, wobei eine Verbindung der Formel
L ) ‘ (!:F:-. ?
1 )
HzC—-C-S—CHz2 -'-CH-——(!'.'NH—X
A
. 45 - . . (]
erhalten wird und anschlieRendes Behandeln mit einer Base, wobei die gewiinschten Mercaptanprodukte
erhalten werden, in denen
- X

50

@ CH
/ Y’

§5
-CH — COOH, ~-CH —— COOH,

—_—

SN T



*C L M S* bedl eut et ; : '

* LY-COR2, 5 : - COR2 10 Phenyl ,
ein mt sinemA Kkylrest mt | bis 4 gahﬁﬁghqffatonen, el nem Al koxyrest mt
| bhs 4 Kohl enstoff- stonen, einen1EFkyI lorest mt | bls 4

Kohl enst of f at onen, el ner Fwdroxylgruppe i nenm Hal ogenatom el ner Nitro-
oder. Trlfluornethylgruppe sub§i|tulerter Phenyl rest oder eln

heterocycllscher Rest, ausg us Thi azolyl, 4,5-D hydrothiazol yl,
Pyridyl, Oxazolyl, Isoxazol I ol yl, Tetrazolyl Benzi m dazol yl ,
Benzothlazolyl oder Benzo ol yT, ngeschlossen substituierte
heterocy%llsche Reste, 15 in denen di e Substituenten aus

Hal ogenat onen, Al kyl resteh _und Phenyl gruppen ausgewghlt sind, Ist; z Re
(CHz)t 20 'CH“—COOH-,NI—I-CI—I-C@GH%)-N-—-COOH, -CHCORz ; 25
- CHCOR2 , -N CH COR (L) (LI 30 "C -COR2
oder aN (CL ) CH -COR2 40

~~~~~~~~~~~~~ (LI 40 darstellt; mMNull oder 1 ist; n Null, | oder 2
bedeutet; 45 p Nul | LGHOCH $?e ganze Zd&idH von 1 bis 6 darstellt;
t 2, 3 oder 4 ist; mt der gabe, t mundp beide Null sind, wenn Y 50

COR2 ist, und mt der Mafgabq, daft mund p cht beide Null sind, wenn Y

-CORR_Ist; R und R8 unabhlnggg_no nder ser at one,
Ni eder al kyl reste, Hal ogenat one, Es?ﬁ?u- 86 %%Q%LQ 523 BI

20

g . @ o N—N
_ '” A

25

-CH — COOH, ~CH — COOH,
N 30 ' H :
C N
79
' B
%5 N e N oder o /N — N
-(cH —< B\ I
2 2 N — N N —— N
\—“ 40 bedeutet.

Revendications

45 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE

1. Composé de formule

50 . . CF:;
(Cﬂz)
: Ry-S-CHz -Cﬂ'c'm’x
55 O
dans laquelle

e o VRN YRR A



lerte N ederal kylreste, - (CH2) R R4 -(CH2)rCOR
-(CH2) - cydoal kyl, -(CH2)r (a-napht hyI ), (CHZ) r (p-naphthyl), 10 N-N 20

t~a2)H r ' NN OH 20
(Her O N H 25 30 R s2zgt, o
H-H * s ~~~~H - (CHZ)rNHZ, -(CHZ)f SH, -(CH2) f
S-ni-ederal kyl, -(CHA)<CH, 35 40 -(CH2), O ni ederql kgl , -(CH2 -(CGH2)r-
ode2' NH - (C2 r-NHC 4leode ||CHZ )rN --
2 r NHz2 55 sind; R2 und RQ bhl(@g;g] vgneunagreC-gydr oxyl gr uppen
Ni eder al koxyreste, (Phenyl)ni adefal kofyPe- ste, 87~ ~ ~1111111 |

11111. SEP 0449523 Bi 0aCR 21 5 -OwW, wobel Mein
sal zbi | dendes Met aw,sk%th)edeut et, 0 -O-CH OC RY

10 N

{c;j\ :

COR2

w 5 un groupe phényle, phényle substitué par un groupe alkyle de 1 & 4 atomes de carbone, alcoxyde 14 4
atomes de carbone, alkyithlo de 1 & 4 atomes de carbone, hydroxy, halo, nitro ou trifluorométhyle, ou
bien un groupe hétérocyclique choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxazo-
Iyle, isoxazolyle, imidazolyle, tétrazolyle, benzimidazolyle, benzothiazolyle et benzoxazolyle, y compris
les groupes hétérocycliques substitués dont Ies substituants sont choisis entre halo, alkyle et phényle;

20 Zest
25
* (L)
\/ :
30 ': '
5 {L)
“er
,ou TR ;
- 45

m est égal & zéro ou 1;
n est égal & zéro, 1 ou 2;
p est égal & zéro ou est un nombre de 12 6;
50 testégal 22, 30u4;
A cette condition que m et p soient tous deux égaux & zéro quand Y est

o M



R& oder-NRR bedeuten, wobei die Reste R und R unabhangi g ausgewAhit sind
aus Wasserstoffatonen, A - 15 kylresten und -(CH2)r 20 R3 ein
Wasser st of fatom oder 0 25 g Rs- C- oder
darstellt; R4 ein Wasserstoffatom Ef’r‘?‘ﬂﬁ%’é?ﬁm kylrest mt | bis 4
Kohl.enst of f at onen, ei n Ni ederal koxyrest 30 mt 1 bis 4

Kohl enst of f at ot settespagition atedp f|Pe Seist predaus dpxidoaux Bizéro quagd ¥ BBASORY £ ot onen,
el n Hal ogenat om dhirft Regent dadspegaqmpast, Maydipgenerun grpypp glkyle kydreunsgiarie, iy H'b?fg"”

35 . substitué, - CH oder -0-CH2g 45 ist; R6
ei nen N ederal kylrest, 50 -~ ~~~~— (CH2 ) M

-(CGH2), -fc-naphthy), -(CH2)g-(, ! naphthyQ CH2) g- cycl oal kyl, 55 *-(CH2

qt 77 - 88 - (CH,) 11111 11111 1111 11111 1
EP 0 449 523 Bi -(CHZ )g--- 2'q Qg4f6 #5 - (
CHZ ) EN oder 10 H L T H

darstellf; Re sin Wasserstoffatom einen N ederal kylrest, einen

Cycl oal kyl r est_@ilgicorl, (eHERGaEge L) -Remapitie), -(CH,)-(Rpktas), R7 sin
Wasserstoffatom ein N ederal kylrest, sin N ederal koxyrest oder eine
Phenyl gruppe ist; r eine ganze Zahl von | bis 4 bedeysefy und g Null odor

si ne ganze Zahl von | ?lsf_x 5 dayste\lt. 20 2.  Ver /ahr n nach Anspruch |
zur tersisel l ung von VE Ady s: ~BEne| ‘@ﬁgzdr ﬂ ’
CH I'T-—N
B

25

~ - _ | - . | - | : |
¥ (csz)r——?: . (caz), (ch)I—EE_J.

!
H

35
-(CH2)-NH, -(CH,),-SH, -(CH,),-S-alkyle inférieur, -(CHz),~OH,
Ry

\_‘, ) -(cnz)r-s-(cuz)q—-@ oy

-(CHy)~O-alkyle inférieur,

—(CHz)r‘O“(CHz)&—@ :
'R

45
4

e NH .
% o TTO) ;
55 2’z N (CHZ) r Mo _

NH,

R, et Rq sont, indépendamment, un groupe hydroxy, alcoxy inférieur, (phényl) alcoxy inférieur,

92
I O




HS- O H CH C NH X 25 * unf assend
das Koppein eines Siurechlorids der Fornel 30 O CF3 0 11

I Il H2 GCGSC 2-CH CCl 35 gy faiges gyl nozwl schenstufe der Fornel
H2N- X oder deren Hydrochl oridsal z, wober sine Verbindung der Fornel 40 O
CF3 0'11 .1 H CGCCSC 1CH  -NHX 45 orhalten wird und

anschl i el ~endes Behandeln mt einer Base \ di e gewunschten

Mer capt anpr odukt e er hal ten wer den, «QCHiefr 3@ ,CH 3 55

V -CH COOH, -C- COOH, 89 1111111 11111 111)
111 11 115 EP 0449523 Bl H 5 E -C -COOH,
((C2)2 -&Spketda »#Qst%oﬁﬁkléﬁquefmmal\:fume e, COOH 15
V 5-C - COOH, -C -COCs, 20 NZ%
5 -CE - Coo0, -C - (COoC , 30

" i

" -0-CH-0C-R,
Rg
\_/ 15 ou -NRR’ ol R et R’ sont choisis indépendamment entre 'hydrogéne et les groupes alkyle et
_ 20 _
S Rs est 'hydrogéne, T

. o)
2 ll

R, est hydrogéne ou un groupe alkyle inférieur de 1 & 4 atomes de carbone, alcoxy inférieur de 1
30 a 4 atomes de carbone, alkylthio inférieur de 1-a 4 atomes de carbone, halo, hydroxy, CFs, phényle,

a®) o o=iO)

R; est un groupe alkyle inférieur,

~ -(Cﬂz)q'—-@ :
R

L

.o

35

-(CHy)~(a-naphtyle), ~CH,)e-(B-naphtyle), -(éﬁz)q-cycloalkyle,

-<cxz>q—-—f'] .

S

e D)

0 N

56
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35 N - N oder N
-(CH2) K\ -C | 40 bedeut et .
Revendi cations 45 Revendl catlons peplydesrsliEhats contractants sul vants AT,
BE, CH DE, DK, FR GB, IT, Li, LU N, SE 1. Conpo* de formule 50

CF3 *10 (Cs2 n Ra - S-CH2* -aCNX- 55 dans laquelle X est 90~ ~~~11111111H
11 111 EP 0 449 523 Bi dD ~~R101 * m(CH2)p-Y ou -CHCZ 5 Y est
-COR2, 10 COR2 15 un groups h6ny|§u phényl e subys=t r un groups
alkyle de | A 4 atonee Hfefz S Nal coxy” de=KCHz4 grrrgires bons,

alkylthlp de I A 4 atonmes de“caxjgens, hydroxy, hal o, nl\tg

trifluoronmethyle, ou bien un group. h6terocycllque choigdi entre | es groupes
t hi azol yl e, 4, 5-di hydr ot hi azol yI%, pyridyl e, oxazo- |yl & isoxazol yl e,

i m dazolyle, tetrazolyle, benzim dazolyle, benzothlazolyle et

benzoxazol yl e, y oReeThyairdgte il o6 alkak misaey,chdidaikae onphdae; t uf s dont | ea

substitu@nts sont R;veirsydogsneldu@n ey, alkib ferieur,alcoyylrdstiglren pidyle; z
est R8 rtestunmnorqlita gntiér de 1-aMmetCH COR2, - N
CH COR2, 25 q est égal & zéro ou est un norbre entierde 14 7. (L) 30
0 _ HXoR2 , o 2 35
CLt 40cL t 2, Cseposs seloplepavepdipationdpdans lequel 2L)
1 ' R; est Phydrogéne ou
Re-C-
5 !
|
| 2 °
\/ .
et
X est
2 a
)
N

-I 30 ' ' |
-CH-CORZ -CH'-CORZ -CB-CORz .

35
3. Composé selon la revendication 2, dans lequel

Rj3 est 'hydrogéne;
n est égal & zéro; et
Xest

=0

*CH e~ COOH |,

4. Composé selon la revendication 2, dans lequel
50 R; est 'hydrogéne;
n est égal 4 zéro; et
X est

55

4

A T



CL) 45 mest egal A zero ou 1; n est egal A zero, 1 ou 2; p est egal A zero
ou gst un nonbre de I A 6; 50 _ t est 6gal A2, 3 ou 4; A cette
condition quo met p solent tous degg E@@&?Eﬁ z~ro quand Y est 55 COR2

f et a

EP0441 cette condition que met p ne

sol ent pas tous deux egaux a zbro quand-Y est -CORZ2; R et R8 sont,
I ndependanment, |'hydrogbne, un group._alkyle inferieur, alkyle Infrieur

hal o- substitu6, 5 -(CH2)
-(CH2)fycyoal kyl e, -(CH2)r-(a-naphtyl
-(CH2 0

N 20 -(8H2) r 25

R4 10 - (CH2) r CORN,
(CH2)r (P-naphtyle), N-N 15
yd |1 OR

OH a
2 H-(CE2,

(CH-(CGH2) S -(CH) rgJ 2 H35 CH2) 2, -(CH2)rSI, -(CH2)-S-alkyle
inferleur, -(CH2)rOH, - (CHZ)rS—(CI-V)R4-(CI—If-OaIkerInfbrieur, 45 R4 50
(CH2) r-NHC

\\,J '

10

15

20

25

30

65

CH —COOH’ .

5. Composé de formule

iy
(CBz), . .
R3 ~5-~CH, -sg-ﬁ-ug-x
(o]

¢

dans laquelle
X est
(; Bi,
- SH m‘(CHz)p‘Y ou -CH-C-Z;
Y est -COR;,

N
-] .
COR;

ou un groupe phényle, phényle substitué par un groupe alkyle de 1 & 4 atomes de carbone, alcoxy de 1
a 4 atomes de carbone, alkylithio de 1 & 4 atomes de carbone, hydroxy, halo, nitro ou trifluorométhyle,
ou bien un groupe hétérocyclique choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxa-
zolyle, isoxazolyle, imidazolyle, tétrazolyls, benzimidazolyle, benzothiazolyle et benzoxazolyle, y compris
. les groupes hétérocycliques substitués dont les substituants sont choisis entre halo, alkyle et phényle;
Z est :

R
8 r
/(Cﬂz )t\
-NH-CH-COR2 ou =N . (‘.'H--CCJR2 H
* (L)

m est égal & zéro ou 1;

n est égal & zéro, 1 ou 2;

p est égal & zéro ou est un nombre de 1 4 6;

test égal 2 2, 3 ou 4;

A cette. condition que m et p soient tous deux égaux & zéro quand Y est

N ORI 0
* c L M H *




55\N2 R2 et R9 sont, Indbpendamrent, un group. hydroxy, alcoxy inferieur,
(phbnyl) alcoxy inferieur, 92 11111111 111111 111111111111111 * C L M

S *  EP 0 449523 Bi -OCH - 5904)49323%1‘@M ob MNVest un ion
nmetal lique formateur de sel, 0 10 s
11 -0-CH OC-R7 R6 18 ou -NRR ob Ret R sont cholsis indépendanment

entre |'hydrogene et |es groupes alkyl&gt -(CH3)4 20 R3 est |'hydrogbne, 0
25 RU | ' hydrogene ou un groupe al kyl e
inferieur de 1 A 4 atones de carbone Xy inferleur de | 30 a4

at ones de carbone, alkylthio inferieur | A 4 atones de carbone, hal o,
hydroxy,5CF3, phenyl e, -CBS2 " CORz ou |1-CB27 R5 est un
groupe al kyle inferleur, 40 - (Cr2 )

- (CH2) (- (a-nap %36559 condifohiquéhn ey qd3BIEH ¥hstbus dolxdgRdxir8 GliaR e bR, A5 50 55

o . EP % 44934 e &1\3 ‘m(igé’g:la)nnﬂnt Phydrogéne ou un groupe liyle inférieur, alkyid fdraufl halo-
tot R es}, |' hygpag@ne ou un groupe alkyl'e inferieur, cycloal kyle ou

phényl e; 10 R7 eat |'hydrogbne ou un groupe al kyle inferieur,
al coxy inferieur ou phényle; r est un nonbre entier de 1 a 4; et q est egal

A zero ou est un nonbre entier de | b 7.
- CH ) '
NI (5 q_ R;

-(CH,),-CORg, -(CH,)~cycloalkyle, -(CH,)~(a-naphtyle), -(CHy)~(B-naphtyle),

‘ 20 /N -N
Mo’ i
-(czz)— O — OH , -(caz)r-\u Il ’
* ~— CH =N
25 . :
O ,(cgz)r—t'-' N, -(Cﬁz)r' ll ‘ ’
~ N N
o B
~(CH,)-NHy, ~(CHy)-SH, ~(CHy),-S-alkyle inférieur, -(CHy),-OH,
35
R4
St 40

-(CH,)~-O-alkyle inférieur,

g | - (CHy) -O- (cuz'-) ,

Re

ou

/
- (cny) p-wm-¢” ;

NH,

55
'R; et Rg sont indépendamment un groupe hydroxy, alcoxy inférieur, (phényl) alcoxy inférieur,

_—

*



2. Conpose selon | a revendication 1, dans |equel 15 R3 eat-

| ' hydr ogbne ou R5-C-; 11 20

et X est 25 N 30V

r - CH OOR _CEl - COR EPO4 BB 1 core. 2 2
2* 35 3. Conpose selon |a revendication 2, dans |equel R3 est |'hydrogbne;
n est egal A zero; et X est i 40 45 - CH COO. 4. Conpose selon la

revendi cation 2, dans lequel 50 _pcH W £st |’ hydrogene; n eat 6gal
A zero; et X set 55 94 1 [T H1 111111 1111 EP O

449523 B1 5 10 CH COO 5. Conpose de
formul e &F3 (C%%uWa%ﬁénh%uégﬁha%Jr%él,* 20 dans |l aquelle X est

- : o)
10 .
~0-CH-OC-Rqy
Rg
\\/ 15 ou -NRR’ oil R st R’ sont choisis indépendamment entre 'hydrogéne et les groupes alkyle et
_ 20
Rj est 'hydrogéne ou
0
25 u
R5 -C- H
\/ R4 est I’hydrogéne ou un groupe alkyle inférieur de 1 4 4 atomes de carbone, alcoxy inférieur de 1
' 30 a 4 atomes de carbone, alkylthio inférieur de 1 & 4 atomes de carbone, halo, hydroxy, CF3, phényle,
-CH O
. ~O) = walD) |
Rs est un groupe alkyle inférieur,
' 40

@O
- R‘

45
-(CH,)q-(a-naphtyle), -(CH,)q-(B-naphtyle), -(CHy),-cycloalkyle,
-(CH, )q—'":_t-'——/'l ’
50 N s’

55 (g | —4(caz)q—@ :
‘N

) —

o 'l\!l\lll\l\l\lllﬂ\l\l\sl\\\!I\.



25 (*) m(C2) You -CN GCGZ 30 Y est -COR2, 35 COR2 40 ou un
group. phenyl e, phenyle substitu6 par un groups alkyle de | a 4 atones de
carbons, alcoxy de | A 4 atonmes de Gp'i@essg kylthio de 1 A 4 atones de
carbons, hydroxy, halo, nitro ou trifluor.onmethyle, ou bien un groups
hAt er ocycl i que choisi entre | es groupes thiazolyle, 4,5-dihydrothiazolyle,
pyridyle, oxa- zolyle, isoxazolyle, |Imdgagolyle, tetg
ber zi m dazol yl e, benzyidB2ay Rt benzoxaz¢CiHgzd o]
het er ocycl i ques substitues ¥o Nth substituants nt
z

iee groupes
I entre hal o,

al kyl e et phenyle; 45 est R8 1 tC32 t 50
- NH CH ou -N B CH COR2; m eet eg§ a zero ou 1; n-est
egal A zero, 1 ou 2; 55 p est egal A z~ro ou est un nonbre de

A 6; t eet egal A esﬁ'h!ﬂﬁggﬁeoﬁuﬁﬁltoﬁ& A8 THrdribiRLysidafkyl8bEbhsRyiss OF ent tous deux
egaux A zero quandgr,ésA%hjdrédene ou un groupe alkyle inférieur, alcoxy inférieur ou phényle;

I * C Jo M S * rest Unofbré éftiebdd3 :Bi; eb COR2 et A cette condition que met p
ne soi ent pas touSqékbegal DEPdou bt vk BEBbrelaBKie Y 25t COR2; R et R8 sont,

i ndependanment, |'hydrogbne ou un groups al kyle inferieur, alkyle Infbrieur
hal o- 10 6. Conpgsd selonlia revefidication 5, dans lequel Y est -COR2. C
(P2 T OCRS., - (OHRML S el 6, 6 GuRbl 2 naphtyi @), - (G2 (13-naphtyle),
(CH2) T Rs est Phydsogéne ou ., (C32)r\ 25 | 30 -

2)r I N, (Sr -(CH2)-NH2, -(CH2)r-SH, -(CH2),-S-alkyle
infrileur, -(CH2)rOH, 35 -(CH2) r-S- (1%'@)0-, 4 R Zz* 40

. m !

ou
25

o
it

30
X est

/@ | CH,
i ! |

-CH—~ COCH, -CH — COCR ,

. O

~CH —— COOH, -(CH, )3~ COOH ,

. .
~CH(CH;), _COOE

Y Y Y

55 -CH — COCH, : -CH-COOH , ~CH = COCE ,

ou

* ¢ L N s =



-(CH2)r0-al kyie hnferieur, - (C:I-|2) r-0 (CH2 -g4 R4 ou 50 NH NH2 55 R2 et
R9 sont i ndependamment un groups hydroxy, alcoxy Inferieur, (phbnyl) alcoxy

Infbrieur, 9j 11111 11111 11111 tildp o e el EP 0 449 523 Bl -0C13
2 -09M ob) M+ est un ion netallique formateur de sel, 0 10
11 -0-CH OC-R7 R6 15 QU -NRR obi R et R sont choisis independament

entre |'hydrogbne et |les groupes alkyle_at 20 R3 esat |'hydrogbne ou 0 25
R5 -C; R4 esat |'hydrogene ou un grou al kyle infKrleur de I A 4 atones

de carbone, alcoxy inferieur de 1 30 T a4 atomes de carbone, alkylthio
I nferi eur, de 1 A 4 atones de carbone ghal o, hydroxy, CF3, phenyle, 95
-0z2-&C QU - 0- \ i l RG eat un groupe al kyl e

inferieur, f: 40 R4 45 -(CH2) g- (Uf naphé==qy , - (CH2) g- (P- naphtyl e),
-(CH2) 1-cycl oal kyle, -(CEl2 e 50
q 55 ~(CB2 )g-3 ,@F(&"% “EP 0 449 523 B
10
8. Composé selon la revendication 7, dans lequel
Xest

o . )TN £]

V

20 -CH—CQOCH ;
S _
n est égal 4 zéro; et
Rj est 'hydrogéne ou
25
I
- H3 c- c— .
o 30
9. Composé selon la revendication 8, qui est!'isomére A du N-[3,3,3-trifluoro-2-(mercaptométhyl)-1-oxopro-
pyll-L-tryptophane ou I'isomére B-du N-{3,3,3-trifluoro-2-(mercaptométhyl)-1-oxopropyl]-L-tryptophane.
10. Composé selon la revendication 7, dans lequel
35 n est égal & zéro;
X est
/ CH(CH 3 ) 2
- 40
- 45 et

R3 est 'hydrogéne ou

)

: H
S0 Hy-C-.

11. Composé selon la revendication 10, qui est|'isomére Adela N-[3,3,3-trifluoro—2-(mercaptométhyl)—1-oxo-_
propyl}-L-leucine ou I'isomére B de la N-[3,3,3-trifluoro-2-(mercaptométhyl)-1-oxopropyl}-L-leucine.

55
12. Composé selon la revendication 5, dans lequel Y est

" R O ) MO
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ou 5 | R est 1'hydrogene ou un groups

al kyl e inferieur, cycloal kyle ou phbnyle; R7 est |'hydrogene ou un groupe
al kyl e infkrieur, alcoxy inf6rieur ‘l’?ﬁo%@ g 10 r est un
nonbre entier de 1 A 4; et q est egal A zbro ou est un nonbre entier de |I a
7. 6. Conpose selon | a revendication 5, ‘dans |equel Y est -COR2. 7.
Conpos6 selon la revendl cation 6, dani | equel R3 est |'hydrogene ou H3C C,

20 (f 1l ou 25
C et 30 X est ZO —@335 e y
T-CS ' COGCs, - COCE 40 45 - « COOR,

- (cH2z- CBON 50 ,~~CE(CN3)2 COR,  CooN - ' 00'.0d (CH
3)2 ) 55 CC N

- CH COOK ou un groupe phénylé, phén %}bé p%\"urp@oupe alkyle de 1I a J Atérﬁds‘ae 3&90113 'alcla)lyldb 1
11141 11 S I a4 aﬁgﬁeﬁde‘% - gglkﬁ fio de 1 4 4 atomes de carbone, hydroxy, halo, nitro ou trifluorométhyle,

[T T N-Np- CEM oy bienuRgiupetiéBrocycliRB BidfPontrdle®dtolpds thiaxoiild,s-aihydfdthiakolylel pityle faie |
X est 15 20  zolyle, isoxazolyle, imidazolyle, tétrazolyle, benzimidazolyle, berizbihiakdiytd, et ienfoRézolyig M codpris
z6ro; et les groupes hétérocycliques substitués dont les substituants sont choisis entre halo, alkyle et phényle.

13. Composé selon la revendication 12, dans lequel

L, 15 Rj3 est Phydrogéne ou
Rg "If." ;
o
o 20
o
et
X est
25 H
N
: |
- CEZ )2 ' \ N
a5 14. Composé selon la revendication 13, dans lequel

X est

H
~N
" |
H
g N

~CH [
\

n est égal & zéro; et
R; est 'hydrogéne ou

0
Il
HyC-C-.

15, Composé selon la revendication 14, qui est le (S,S)-3,3,3-trifluoro-2-(mercaptométhyl)-N-{2-(1H-indol-3-
yl)-1-(1H-tétrazol-5-yl)éthyilpropanamide ou le (S,R)-3,3,3-trifluoro-2-(mercaptométhyl)-N-[2-(1H-indol-
3-y)-1-(1H-tétrazol-5-yl)éthylJpropanamide.

" YR A
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Rs eat |'hydrogene ou 25 0 H3C-C-. 30 9. Conposeselon |a revendl cation 8,
qui estl '"isonmereAdu N-[3, 3, 3-tdifluoro-2-(nercaptonbthyl)-1-oxopro-

pyl]-L-tryptophme ou |1lsonbre B digp g 440 523 B1
N-[3,3,3-trifluoro-2-(mercaptonbt hyl)-1-oxopropyl]-L-tryptophane. 10.
Conpos6 selon | a revendication 7, dans |equel 35 n est 6gal A
z6ro; X eat 1cEfemgyeselepla revendicationdgndanglpaudls eat | ' hydrogene ou 0 H3-C-. 11.
Conposb selon |a re¥ndication 10, qul est |'isonero Adelia

N-[3,3,3-trifluoro-2-(nercaptondthyl)-1-o0xo- propyl]-L-leucine ou |'isonere
B de la N-[3,3,3-trifluoro-2-(mercaptonttgyl)-1-oxopropyll-L-Ileucine. 55
12.. C0np856 solon la revendlcation 5, dags leqel Y eat | I'9l1 1 111111
S11 111 EP 0 449 523 E1 5 :

COR2 ou un groups phényle, phenyle substijyub.pgr un groups alkyle de | a 4
atomes de carbons, alcoxy de | A 4 atones de carbons, alkylthio de | A 4
at ones dg carbons, hydroxy, halo, nitro ou trifluoromthyle, 10 ou

bi en un groups h6tfésosgsrd derp;i&t choi si entre | es groupes thlazolyle,

4, 5- di hydr ot hi azol Byest 'hyayogebydue, oxa- zol yle, isoxazolyle, imdazolyle,
t6trazol yl e, benzi m dazol yl e, benzothi azolyl e et benzoxazolyle, y conprlls
| ee groupes h~terocycl ques substitues donb | es substituants sont chol sis
entrg_haiso, al kyl e et phbnyle. 13. CbnposE salon la revendl cation 12, dans

| equel 15 R3 est I'hydrogbggco -R5- C-; 0 20 et X est 25
H
17. Composé selon la revendication 6, dans lequel
20 R; est 'hydrogéne ou
N
I
25 H3C-C-;
n est égal & zéro; et
X est
U -
=CR ~— COOH ,. -cg_——, cooa '

N 40 CH (cas) 2 7/ :

Y '

-CH———'CHZ*——'COOH. -CH-?CHz—-—‘COOH,
45 L
/l:::r- ox /J:::] ,i:::r-ou
— OH ' |
. Y com ! -
-CH COOH ! -CH ! ou -CH—' COOH .

55 18. Composé selon la revendication 7, dans lequel
Rj3 est I'hydrogéne;

n est égal 3 un; et T

o M



H~~O0 C (C3 ) 2 4 | o -N 35 14. Conpos6 selon la -
revendi cation 13, dans |equel X est 40 N n est egal A zero; et R3 est

| " hydr ogbne ou 50 0 H3C-C-. 55 15. ngz sl on | a reveidication 14, qui
est le (S, 9)-3,3,3-trifluoro-2- (m)rcapto thyl)-N[2-(1 Hindol-3- yl)-1
-(1 Htetrazol -5-yl)Athyljpropanam de ou Is
(S,R)-3,3,3-trifluoro-2-(nmercaptonethyl)-N[2-(1Hindol- 3-yl)-1-(I

H-t 6t razol -5-yl) At hyl j pr opanami de. CH3)I§P 0 449 523 Bl 16. Conpos6 sel on
| a revendi cation 13, dans |equel X &t 5
AN~-N-C2)2 1 ; -2sicooml. A zero; et R3 est

I'hydroggne ou 0 <,
11 HB3CG-C-. 3 C&Q&P@s% ﬁqg@méaao,{ﬁv&qgge&mlon 6, dans | equel 20

R3 est |'hydrogen CHdtl dfogdne ou
H3C- C-; n est 6gal zero et Xeat i 30 (CB) C3
/2N5V2,o3 3 y -CH - COON ,.
.cC . 0o ‘|'|’
H3C'C';
15 n est égal & zéro; et
Xest
_ [N
- N
. R Q) S AL C
~
CE{CH.)> B .
' ) 3’2 N — N
25 oH ou I
& Tl
. N — N
W,

30 20. Composé selon la revendication 5, dans lequel
R; est I'hydrogéne ou

0
% I
H3 C-C- 7
n est égal & zéro; et
. Xest
o’ 40
i H3_ m
-CH— ¢ -~ N ———=aff COOH .

45 .

21. Composition pharmaceutique utilisable pour réduire ia pression sanguine et/ou produire une diurése
50 et/ou une natriurie ainsi que pour traiter une insuffisance cardiaque, une insuffisance rénale ou une
cirrhose hépatique, comprenant un porteur pharmaceutiquement acceptable et une quantité sfficace d'un

composé inhibiteur de I'endopeptidase, de formule

55

102
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35 ;.-" 40
H -C5

CH(CH3)2 -C CE-CE- CE2 COOH, 45 OH

* - CH

COONH 55

6000)
18. Conpose selon |a revendication g dadsyslggduel R3 est |'hydrogbne; n est

egal A un; et

NEEE I eat
EL KI1 IIS

CH(1C3) 2°H 25

30  20. Conpos6 selon |a r@@%‘h&i‘tgﬁ g'ﬂ@é kb R3 est

n est egal A zero; et X est 40

ou 0 H3CGC-;

10

22.

20

25

55

X est*

~~~~~~ 101 11111111111 -0 0 *

~1 EP 0 449 523 Bl cif(@®) E C3 )2 5
-CE - COOH. 19. Conpos6 selon |a revendl
| " hydrogene ou 10 0 11 H3C-C; 15 '
20 °

tion 12, dans | equel R3 est
n est 6gal A zero; et X est

- a 4 ‘cnz’b (G2) 24N 20~

dans laquelle X, n et R3 sont tels que définis dans la revendication 1.

Procédé de préparation de composés de formule

ik
(cnz) o
*

qui consiste & combiner une forme activée de I"acide carboxylique de formule
CF3

|
(CB3)n

Ry—.S "’@2— sﬁ - COCH

avec l'intermédiaire de formule

HoN-X
ou avec son chlorhydrate,
ou X est
(Z:> (CHy) =Y E; ﬁ
- - - ou - - - [
A m 2'p - C-2;
Y est -COR, \

COR2

-~CH {
| hydr ogene

ou un groupe phiényle, phényle substitué par un groupe alkyle de 1 & 4 atomes de carbone, alcoxy de 1
A 4 atomes de carbone, alkyithio de 1 & 4 atomes de carbone, hydroxy, halo, nitro ou trifluorométhyle,
ou bien un groupe hétérocyclique choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxa-
zolyle, isoxazolyle, imidazolyle, tétrazolyle, benzimidazolyle, benzothiazolyle et benzoxazolyle, y compris

103
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-CHC NI COOH , 45

11. 0 21. Conposition pharmaceutique utilisable pour r6duire |a pressbon
sangui ne etlou produire une diurese gpQaqe523 1€t/ OU UNE natriurie ainsi que
pour traiter une insufflsance cardl aque, une Insuffisance renale ou une

cirrhose h6pat|que renant un orte rmaceutl ement ac tabl e et
une guantit6 ePF9e '?ﬁ’id'ﬂ srﬁ‘f?tgqsts@lfﬁ ugs ?“"'e%ﬂ%li%’f?’ﬂ&?@‘?‘gate"m"y'*"
formule 55 102 1 I 1 111 111111 1111111111111111 * L N S

EP 0 449 523 B1 CF3 (IM(CH2)n 5

1 Ry S CBy-- C NE-X 010 dans laquelle X, n et
R3 sont fels gque dhfinis da | a revendi (%).&\22 Proc6de de

preparation de conposbs.ﬂg.fqg.rud 15 =N
CF3 3 ic2) 11 20 =k Ra Btz o N -x qui
consi ste A combiner une forng activee de | acide ckbdoxyl i que de formule 25
CF3*CE3)130 1 R- SC
COON 35 avec I'internbdiaire de formule HZN-X ou avec son chl or hydrat e,
ob) Xest 40 RL O
v 15
-N - CH-COR ’ CH-COR y
(L) (L)
: _ 20
‘\/l @
25 -N J
(L) (L) 2
: m est égal & zéro ou 1;
~ n est égal & zéro, 1 ou 2;
p est égal & zéro ou est un.nombre de 1 & 6;
testégal a2, 3oud,
2 cette condition que m et p soient tous deux égaux a zéro quand Y est
85 | N _

et & cette condition que m et p ne soient pas tous deux égaux & zéro quand Y est -COR;;
R, et Rg sont, indépendamment, Phydrogéne, un groupe alkyle inférieur, alkyle inférieur halo-

substitué,

45 : o,
’( CHZ ) q—@ . ’
. Re

50

-(CH2)~CORg, -(CHz),-cyclqalkyle, ~(CHy)~(a-naphtyle), -(CH,)~(B-naphtyle),

; N—N
7 " ’
65 -(CH )r ~—— OH , "'(CHZ)
OH N—-N
‘ H [

- A



m -(CH)p-Y ou -CHCZ 45 Y est -COR2, 50 65 Qu un groupe
phényl e, phenyl e substitue par un groupe alkyle de |I A 4 atones de carbone,
al ooxy de 1 a 4 atones de carbone, lodsd iaqde 1 A 4 atones de carbone,
hydroxy, halo, nitro ou trifluorontthyle, ou bien un groupe h6terocyclique
choisi entre |les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxa-
zolyle, isoxazolyle, imdazolyle, t6trazelyle,_~Qenzimdazolyle,
benzot hi azol yl e et benzoxazolylé} ' 1111111 111111
1111111111111 EP 0449523 Bl | es groupes cycl i ques substitues dont
| es substituants sont choisis entre hal 8, > ky*e et phbnyle; Z est S~~~~~

-NH CH cBrR2,  -N CHE COR20 *

(L) 10 v 15 - y n -N CH core -

OrR2 (L) (L 20 25

- -u -N 2SC - CDR2 " U sCE-COR2 mest ega
A zero oy 1; 30 .. n est egal A zero, |

u 2, pestb ‘A zero ou
egal _ g }t e (CHRJi-ta 0nJquo m et
p soient tous de o'quaﬁﬁﬁ%)55t e

COR2 et A cettb condition met  p ne soi eni‘ pasS tous deux egéﬁx a zero
guand Y est -COR2; Rl et Rgysont, |ndependam@ht, |'hydrog~ne, un groupe
al kyle inferleur, alkyle inferleur halo- substitue, 45 -(CE2) K Rij
50 °

est un nonbre de :
'&)l?sgg}@x 8z

-(CHa)NH, ~(CH,)~SH, -(CH_)-S-alkyle inférieur, -(CH,),-OH,

20 Rq
A '(CHz)r’S'(CH2)57'<:::>r ,

25 ~(CH,)~O-alkyle inférieur,
P - «0-(CHy ) .
~ o {CHz) r g o

4
a ou - (cH )—E_-,@ ;
35 | - (CH,) r-NH-C\ _ Bhaer 18 )
NH,
R, et Ry sont, indépendamment, un groupe hydroxy, alcoxy inférieur, (phényi) alcoxy inférieur,
- 40 .
i 45
-O°M® ot M* est un ion métallique formateur de sel ,
0
% -0-CH-OC-Ry
Rg
55 ou -NRR’ ot R et R’ sont choisis indépendamment entre I'hydrogéne et les groupes alkyle et
105
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-(CH2)rCOR9, -(CH2)rcycoal kyle, -(CH2)r-(-naphtyle), -(CH2)r(P-naphtyle),
OH

IN- 66 ~-(CE2 )r 21 -(CS2 )E< I

N-N 104 Epo4sd bokgr EP O 449 523 Bl -(CHL)S 5
10 10~~~~~~~~~~ a N '

(CH2}<1 .1

He~~ e e e e e ~p 15 - (CH2) - NH2
S(CH -2)SH, -(CH2)rS-alkyl e inferi'é&?z,zl-f@oﬂ 20

o) 4 - C2) r*S (H2)g- 25 -(CH2)r-Oal kyle inférieur, 30
C2 )r--(C) , - . 36 - (CHI NHQ
QU ‘~(CR25 Rses“hydforgérﬁHZ R2 et RWwsont, ind6pendanment, un groupe

hydroxy, al coxy inf6rieur, (ph6nyl) alcoxy inferieur, 40 _o= <) 2 45 -OM
ob MW est un ion netallique forrra“eur de sel, 0 50

| -0- CHOCR7 | R6 55 %u _-d[yRIgu 0 t sont choisis
| ndependgmment entre |' hydrogeii® et ies e Kyl e et 105 EP 0 449
523 Bl (CS2)r 5 R3 est |'hydrogene, -

R, est I'hydrogéne ou un groupe alkyle inférieur de 1 4 4 atomes de carbone, alcoxy inférieur de 1
4 4 atomes de carbone, alkylthio inférieur de 1 & 4 atomes de carbone, halo, hydroxy, CF3, phényle,

R; est un groupe alkyle inférieur,

15

20

S

B -(CHzl) :

R4
30 -(CHo){a-naphtyle), ~-CHa),-(B-naphtyle), -(CH)q-cycloalkyle,
- CH, ) q_""i i l ’

-(caz) : -(m_ -{j
q ', ’ 2) ’
N "o ? 9
' -{(CH -
- 45 2)‘1 II NJN f’u (-_CHZ )q——@@ H

} . |
B 4

50 Rg est I'hydrobéne ou un groupe alkyle inférieur, cycloalkyle ou phényle;
R; est 'hydrogéne ou un groupe alkyle inférieur, alcoxy inférieur ou phényle;

r est un nombre entier de 1 4 4; et
q est égal & zéro ou est un nombre entierde 127.

55 23. Procédé selon la revendication 22, de préparation de composés de formule

U R
* c L N _S * )



0 10 R5-C ou R4 est |'hydrogene ou un groups
al kyle inférieur de 1 A 4 atones de carbone, alcoxy inferieur de | a 4
atomes de carbone, alkylthio inferiqgi4sdspgd 4 atones de carbone, halo,
hydr oxy, CF3, phenyle, 15 CU -Q C32---/"~ 20 R6 est un groups al kyl e

inferieur, 25 -(cH2) I; a
R4 30 -(CH2) (r (a- naphtyle), -CH2)g- (13- napht yl e) , -(CHZ) , rcycl oal kyl e,
-(CH2 )g% -,1 35 CF3 o) S 40
4c52- q ou -(C3

J ; 50 R6
est | ' hydrogene ou un groupe al kyle |r[|f eri euq cl oal kyl e ou phenyle; R7
est. ' hyl@rogene ou un groupe BS+GH ﬁHe'r‘r‘eGr"'" oxy¥ i nf6ri eur ou phenyl e;
r est un nonbre entier de I A 4; et gxest 6gal a zero ou est un nonbre
antler de I A 7. 55 23. Proced6 selon |a revendication 22, de preparation

de composes degf it 8 ciherun chionre dacide o folmul 111! 1111111 111111111~ EP

0 449 523 Bl -CH G m- X 2 qui consists A conbi ner un
chloruredaC|de defornule 10 O CF3 0 15

H3C G nS CH 2.-Cl- CC avec un ihterntdi alre w;nGode formul e 20

H2N- X ou avec son chl or hydrato pour obtenir - " CF3 0 25
|1 - C-GCs CH 2C-NE - XI 30

pU § A-tmaitor par une base“;ﬁmlc-oﬁt-e-nmfe-mﬁpﬂﬂurtell es nercapt ans
voul U§ dans | esquel s X est

avec un intermédiaire aminé de formule

- 20 HoN-X
S ' ou avec son chiorhydrate, pour obtenir
. 0 ' CF3 -0
25 u _ oo tWI “
Hof=C =5 —CH,— CH— c-xm - X,
%*
N~ 30 puis a traiter par une base pour obtenir comme produnts les mercaptans voulus dans lesquels
X est
35
' - . f.‘.'Ii3
-CB e—— cooﬁ' —m — COOH,
H .
N
|
45 ' :
- ~CH —CO0H,  ={CH,)z— COOH,
50
COOH
s «CH —— COOH, -CH —— COOH,

o N O 7



35 )CH c3 -CH COOR #
COO, 40 45 - CE - COON, 'CE2)--  COOH, 50 oCH(CH3)2

GBI O T i

,NNN --N ~N -.-.N 20 24. Conpose sel on

11 1

10 H (N-N

"une quel conque des

C
COCH

EP O 449 523 Bl s

revendications 1 a 20 destin6é a Mro utilis6 dags une n6thode de r~duction

de | a pressl on sangui ne et/ ouds

U
natriurle ainsi quo dens une ﬁGﬁ“~

cardl aque, d'une insuffisan N

)

& ou d' une

UtiJisation d un conpose s@on |'une quel coan
t nt de

pour |a fabrication d un di cament per net
sangui ne et/ ou de produir eQHe—¢iCORH e et / oorGHh

1 e i nsuff

\hose M pati que.

@&vendications | A 20
uire la pression

eﬁ tle,

ai nsi

oduct i-on d' ung-dhumese et/ou d' une

de tralte i sance

25 25.

gue de

trai btr une insuffisance cardi aque, une insufflsance renal e ou une cirrhose
hepati qug. 30 Revendi cations pour les Etats contractants suivants ES, GR
1. Procedb de preparation de conposes de formule @3 35

1 (CwR) 0 K-R3S-CHCH G NH X 40

2 qui consiste A conbiner une forme activee de

formule 45 CFT 3
. 15

20

Y

H
N-——-N

n N — N
(Cﬂz)i‘<n _ N -CH—\\ f

N e N

N : .
r boxyl i que de

24. Composé selon I'une queliconque des revendications 1 & 20, destiné a étre utilisé dans une méthode de

réduction de ia pression sanguine et/ou de production d’une diurése et/ou d’une natriurie ainsi que dans
une méthode de traltement d’une insuffisance cardiaque, d’'une insuffisance rénale ou d’'une cirrhose hé-

patique. .

25

25. Utilisation d'un composé selon f'une quelcoﬁque des revendications 1 & 20 pour la fabrication d'un mé-

dicament permettant de réduire la pression sanguine et/ou de produire une diurése et/ou une natriurie,
ainsi que de traiter une insuffisance cardiaque, une insuffisance rénale ou une cirrhose hépatique.

o so Revendications pour les Etats contractants suivants : ES, GR

1. Procédé de préparation de composés de formule

CF3

35 }

(cnz)

: O

—_— — O - -~
Rasczazca C — NH

\/ 40 *

qui consiste & combiner une forme activée de l'acide carboxylique de formule

e TFS
(Cai)n
50
Rj-'S"CHZ——-CH'-COOH
%
55
avec 'intermédiaire de formule
HaoN-X

ou avec son chlorhydrate
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(CN2) n 50 | R3- S -

CH -COOR 55 avec |'intbrnediaire de formule H2N- X ou avec son chl orhydrate
100 1'111; 11111! DI | 1111 D 11 p 0430 9 523 B1 oAl X oat 5

(H il* ~(gm  t-Y ou -CHGCZ Y esr e, 10 -' 15

COR2- un groups phényle, phenyle substltub par un groups alkyle de | A 4

at ones de carb@ﬁ%ﬂ“alcoxy de | A 4 atones de carbone, alkylthio de | A 4
atones de carbons, hydroxy, halo, nitro qu trifluoron6thyle, ou bien un
groupe h6terocyc|ique choisi entre les groupes éhiazplyle;

4, 5- d|hydroth|azolyle pyridy 0xazo- e, isoxazolyle,
|n1dazolyle t6trazol yle, ben: dﬂ> {eth onIe et :
benzoxazol yle, y conprls |es groufes erocycllques ‘substitu6s dont |es
substituants sont cholsis entre halo, alkyle et phbnyle; 25

P . Yestlcdiy ) 2t -NHCH COR2, -N
C COR2. gt (L) 30 35 N
CH COR2, “N -C COR2 (L) (L) 400 45

U COR2 CH (D)
(L) mest 6gal” A zero ou 1; 50 @) n est 6gal zero, | ou 2; p est
bgal A zero ou est un nonbre de | a 67 az2 3o0ui4 A cettb
cond|t|0ﬁ guo met p solent tous deux egaux R ero quand Y est 55

=k

~~~~~~~~~~~~~~~ 10 1 11 111
un groupe pLJnyle, phényle substitué par un groupe alkyle de 1 & 4 atomes de carbone, alcoxy de 144
atomes de carbone, alkylthio de 1 & 4 atomes de carbone, hydroxy, halo, nitro ou trifluorométhyle, ou
bien un groupe hétérocyclique choisi entre les groupes thiazolyle, 4,5-dihydrothiazolyle, pyridyle, oxazo-
20 lyle, isoxazolyle, imidazolyle, tétrazolyle, benzimidazolyle, benzothiazolyle et benzoxazolyle, y compris
les groupes hétérocycliques substitués dont les substituants sont choisis entre halo, alkyle et phényle;

¥ (CH;)
25 '8 e 27\
-NH-CH-CORp, =N- CH-COR; ,
* - (L)
w39 (Q
35 -N —"'EZI-I-COR2 ’ -N -----CI'I--COR2 ’
(L) (L)
\_ 40

“CH-COR, :
() - (L)

2]
o
]
0
8]
]
N

m est égal & zéro ou 1;
50 n est égal zéro, 1 ou 2;
p est égal & zéro ou est un nombre de 1 4 6;
testégal a2 3oud;
& cette condition que m et p soient tous deux égaux & zéro quand Y est

55
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EP 0 449 523 B1 5 CORg et A cette condi tion que' met p ne soient pas tous
deux egaux A z6ro quand Y est -COR2; 10 Rl et R sont

| nd6pendamrent |’ hydrogbne ou un gr QuREuskdedqe i nffrieur, alkyle inf6rieur
hal o- substitue, -(CX2 ) g~~~( %

gR - CH2) r COR9, -(CHZ) cycl oal kyl e, (CHZ)r(a naphtyl e),

-(CH2) r (f3-naphtyie), 20 -(CHE26 OH . (CHZ2) E. li OH
NN 25 -(CH 2)ij--r 1 H35 N 'f
H  -(CH2)r-NH2, -(CH2)rSH, (CI12) é‘)k lerinferieur, -(CH2)-OH,
(CHZ)rN S(C)? - ¢ R& (5 CHZOaIkerlnfereur 55

- i2)-%C 2 g R4 110 COR; rrrj111 13 11 111
EP 0 449 523 Bl (CH2) r-NHCN ou (CH 6

~~~~~NH2 52 R2 et Rg sont ind6épendamment un groupe hydroxy, al coxy
inferieur, (phidette @héitohYud Mb deRbint pdous deux sgaux & zéro quand Y est-CORy;

-C R, et Ry sont indépendamriant Thydrdgéhe<ou udigrolibe alkyle inférietif/aikdinfehbur Raid-
un lon netalllguu,ema‘.@rnateur de sel, 0 'l -0-CH OC R7
. ~ -(CH;) -—@ .
N q 2.
-CH,),-CORy, -(CHy)~cycloalkyle, -(CH,)~(a-naphtyle), -(CHa)~(B-naphtyle),
_ 20 N—N
~ '(mz)r-@:— OR , "'(CHZ):_<, I' !
OH N—N
2 . . H
. - (CHZ) r ” /@ '
\\/‘ 30 N\l.i
B
35 .
Rt wr Rty O RLE W
r | - . r i 2t '
g X i

-(CHa)-NH,, ~(CH2)-SH, -(CH,),-S-alkyle inférieur, -(CH)-OH,

45 . Rq
- (CHy) .-S- (cnz__)&-@

50 -(CH,),-O-alkyle inférieur,

; - (CH, ) ;-0 (CH, )R .

4,
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20 - | R6 ou -NRR ob Ret R sont
choi si s i ndependamment entre |'hydrogene et |es groupes al kyle et 25

- (CH2)<> 30 R3 eat Igphydseagie, 0 3s

R5 - G ou - CH 2; R4 est 1'hydrogbne ou un groupe al kyle Inferieur
de T a 4 atones de carbone, alcoxy inferieur de 1 A 4 atones de carbone,

al kylthbo Inffrieur de 1 A 4 a s de carbone,. halo hydr ox CF3,

phenyl e, ou 45 Rr g e al kyle |nfer|eur -

-((s2 R4 -(CH2) g- ( é‘% - CH2) g- ( P*naph yré?H ) | dal kyl e, 55
C L

5 EP044952 BH,- (CH2 g -(CH2 )

-(GH2 ) g 0' N 10 (CN >

- (G2 g 15 Rsg eﬁi‘ﬁ 4onm(63f)é?|g§}ﬁ}ﬁ'enpﬁhdf% dhyd Wa@x&)ﬁ*‘é‘ﬁedu NpHahyI)MEbxy inférieur,
cycl oal kyl e ou phen 9 at hydr ogene ou un groupe

al kyl e inférteur, alcoxy |nfer|eur ou phenyle r eat un nonbre entier de |
A 4; et g eat 69al a zero ou eat un nonbr entier de | & 7. 2. Procede
selon la revendication 1, de prepg onposGs de formule 25 CF3 0

~~~| ii 302 qul conS|ste a c h chlorure d' acide de

fornule 3 0 11 I 1l
; . 15 -09M® o1 M* est un ion métallique formateur de sel ,
| i
-0-CH-0OC- R7
I
20
) Re
-
ou -NRR’ oil R et R’ sont choisis indépendamment entre I'hydrogéne et les groupes alkyle st
25
7 0 Rg est hydrogéne,
I
R, est I'hydrogéne ou un groupe alkyle inférieur de 1 & 4 atomes de carbone, alcoxy inférieur de 1
& 4 atomes de carbone, alkylthio inférieur de 1 & 4 atomes de carbone, halo, hydroxy, CFs, phényle,
\/’ 0
-CHz OU wO~CH )
’
M 45

Rg est un groupe alkyle inférieur,

" . o ‘(cHg)q—@.'

R,

-(CHy)q-(a-naphtyle), -CHz)q-(B-naphtyle), -(CHy)q-cycloalkyle,
55
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H3C-C -S-CH2-CB- C-d 40 avec un internbdiaire amne de formule H2N-X ou
avec son chlorhydrate, pour obtenir 45 a - CF3 0 so

3CGCGS-CH CH GCGNH X puis A traigparsspszsBine base pour obtenir comme
produits | es mercaptans voul us dans | esquels X eat S5 112 * C L N

x EP 0 449 523 Bl H-~~~C V~~~~~—v _CH COON. -H ON 10 15 - CN - COOS,
_COGH, ) 2 20 CRCHEHE) _COOK -CHt ©OOH, -d -
COON. 25 30 A q \i j' ALV .C -COOs,
-C - COOK, 35 H 40 - .S IIN-X N N

s -N ,NN N N N'45 50 55 113~~~~~~ 1\ X111X1A

-(cnz)d—ii-*‘jo_, : -(canq—@ :
’ 10 '
| | -(CH )—Q_@ i
-(CH;);‘E;)N ou 2'g kN .
B

. 15 |

\ s \ H
R, est I'hydrogéne ou un groupe alkyle inférieur, cycloalkyle ou phényle;
20 R; est I'hydrogéne ou un groupe alkyle inférieur, alcoxy inférieur ou phényle;
) r est un nombre entier de 1 2 4; et
~ q ost égal & zéro ou est un nombre entierde 14 7.
2. Procédé selon la revendication 1, de préparation de composés de formule
25
L".Fa ﬁ
N BS-CR.— 2 — C— N — X
N~ 30 2 .
qui consiste & combiner un chlorure d’acide de formule
H:,;I:--C—S — CHZ—- CE— C-=_Cl
" w %
\/’
avec un intermédiaire aminé de formule
. HaN-X
_ ou avec son chlorhydrate, pour obtenir
2 45
0 CF3 0
HoC—f —§ — (H = CH = C=NE —
“ 1,C—C CH,~ CE— C—NH - X,
*
puis 3 traiter par une base poﬁr obtenir comme produits les mercaptans voulus dans lesquels
X est
85
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