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638 6 h s 3;5?@ mamger al kyl,
di phenyl - lower al kyl, tripfe : ?:(1 gﬁi@omﬁ hyl ,
phenyl -1 ower 15 al kyl t‘@ R@W&.@ f’é g yl,
15 0 3 ), Inventof¥ MIGUEL ANGEL ONDETTI andM R - G-, . R-MC
R-HR f S- or R7; R i sDAyID sg@UsHMANOXy or |ower alkyl; R is |o*er
al kyl , phenyl or phenyl-1ower al kyl: 20 . Ris_lower alkyl phenyl,
substi t ut phenyl, (wherein (B %WQHVF ngNPsREW%I o, | ower
al kyl or lower alkoxy), hydroxy-|ower al Kyl or am\ﬁo(car boxy) - | ower al kyl ;
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a substituent R R3 .and hRmVPﬁiO?W% rewproline derivatives andyslated gempounds whidher
1 formula

t han have the genera
. . 3 _
Al" 1’ /lz"'—(%)n I
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wherein:
10 R is hydroxy, NH, or lower alkoxy; '

R, and R, each is hydrogen, lower alkyl, phenyl or phenyl-lower alkyl;

R, is hydrogen, lower alkyl, phenyl, substituted phenyl wherein the phenyl
substituent is halo, lower alkyl or lower alkoxy, phenyl-lower alkyl, diphenyl-
fower alkyl, triphenyl-lower alkyl, lower alkyithiomethyl, phenyl-lower

L 15 alkylthiomethyl, lower alkanoylamidomethyl, 15

1 I i
R,—C—, . Re—M—C—, R—NH—&—

Rq—S8— or R;;
R, is hydrogen, hydroxy or lower alkyl;
R, is lower alkyl, phenyl or phenyl-lower alkyl; . .
20 R, is lower alkyl, phenyi, substituted phenyl, (wherein the phenyl substituent is 20
halo, lower alkyl or lower alkoxy), hydroxy-lower alkyl or amino(carboxy)-lower
alkyl;

10
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hydrogen. The invention in its broad aspects includes proline and rel ated
derivatives having fornmula | above. Wthin this broad group, because of
their properties, j

10 Broadly preferred are those conpounds of forrmula |I wherein: R is hydroxy

r |ower al koxy; R, is hydrogen or |ower alkyl; 15 R2-i's hydrogen,
@& CO R-S, or R; (ERROR . , 15 R3"and R4 each is
hydrogen; [ R is |lower alkyl, especi ally methyl or phenyl; R is Lgvver

al yi especrally met hyl or eth){ “glls 2, nis 0, 1 or 2, esgecially 1;
and—26 R preferences

as above anM j Oi‘ys 20 0. Especr ally preferred are those conpounds*whi ch

have the fo J, \3&&%&92 25 R is hydroxy or |ower alkoxy; -

25 :? is sﬂ?élr | cd?r[polxﬂiwt ithdakey |a23 b&prbﬁgﬁg% Qﬁﬁf hii\g tIBnTb bbCO Rel 5? I- 0% 57;30R
aster |M1F51 Bmpem: T at 4N Y oI5 DETWRI A n

InSI SO\(/)\BI‘ 4 s¥121ent llsllg R, ande la{s is asymmetru(:yl when that gubstliuzms other than y 30

Wihin ¢ ’%i@me&.fon G0 1D SR8l Bsple QP TRAAEY Si6lideYanki GEIMH Aedidativdshe ol | owing are
sti]l nomevigy fokeula dchbove ﬂmpﬂnsr broddgroay, hetau§eioft their Jprapkrties) Cr eastng.

%r e'fsoersgcri;"&'b% i prm ‘“"b) o ?oglppue%g C onrlglelcr ally preferred ent®di nents: a)

35 ¢c) R2 |sRhydy@g@rbr%wequmexy al kanoyl d) R2 is hydrogen e) R2 is acetyl f)
R ]S hydro lshydromuwrlowr yl4 g) R is hydrogen or nethyl

40 Ris &r lsh men rB’an or nethyl i) Ris hydrody, [ERR] is
hydr ogen orRi’res'f g,a, f,g, K-]éi 1Q98Renyt: acetyl and nis O, I or 2 J) Ris

hydr oxy, [E aRyEa cnally gt e@getyland n is O 45 K) Ris

h 1s n i é svmnl d; 45 1) R
y %)r/o[;r g?“ﬁgo&’ {BAF9 N ‘?g@g‘ﬁgﬁ'@ﬂm Ff&“‘i‘?s?s§b?verﬁ'd‘l’-2‘s|s BYdr oxy, [)err]

and R2 eac hE#p‘éclEthEEﬂEH #8@hdie témpoufids whidhShally tHeQ¥dulaR, is nethyl, R2 is
hydrogen and n is | 0) Ris hydroxy, R is hydrogen, R2 is |ower alkylthio

and nis | 50 p) R is 4

50 each Ris hydroxy; R @s’—l@yﬁrggem@-mmer al kyl, d¥pecially hydrogen or
nmet hyl ; %ﬂe(;eig-iSOto 2, especially 1. q) R2|s[err] M 11 .55

-M4s R is hydroxy or lower alkoxy; - 55 wherein Migs 0 or &—S 3
1,576,161 R,is hydrogcn or lower alkyl 3r) Ris [err] M[err] -NHC

s &-éi R,
Wher ein M I% is lowerggﬁ:yl or enyfl eégcla I; l.the first;

R is lower alkyl; and
30 n 1s 0,1o0r2, ' 30
. Within the group of compounds represented by formula II the following are
still more preferred subgroups in the order (a to r) of increasing preference to the
compounds which are especially preferred embodiments:
a) R is hydroxy
35 b)nis1 - 35
¢) R, is hydrogen or lower alkanoyl : .
d) R, is hydrogen
€) R, is acetyl
f) R, is hydrogen or lower alkyl
40 g) R is hydrogen or methyl 40
h) R is hydroxy, R, is hydrogen or methyl
21) R is hydroxy, R, is hydrogen or methyl, R, is hydrogen or acetyl and nis 0, 1
or
" i) R is hydroxy, R, and R, each is hydrogen and n is0
45 k) R is hydroxy, R, is hydzrogen, R, is acetyl and n is 1 45
1) R is hydroxy, R, is methyl, R is acetyl and n is 1
m) R is hydroxy, R, and R, eacil is hydrogen and n is 1

~f

n) R is hydroxy, R, is methyl, R, is hydrogen and n is 1 :
0) R is hydroxy, R, is hydrogen, R, is lower alkylthio and n is 1 -
50 P) R, is 50

Y/
/?—OC—Q/— 0(‘—2;1—(:/!;)”—5_

each R is hydroxy; R, is hydrogen or lower alkyl, especially hydrogen or methyl;
and nis 0 to 2 especlally 1.
q) R,is R

M

Il
55 —M—C— 55

wherein MisOor S



It will be appreciated that conbi nati ons of the foregoing, where

applicable, 5 are anong the preferred groups.

5 The stereoisoners in which the proline s in-the lL-formare especially

preferred. The | ower al kyl groups represented by any of the variables are

straight and branched chai n hydrocarbon radicals fromnethyl to heptyl, for(i::
1O

exanpl e, net hyl, et hyl, propyl, isopropyl, butyl, isobutyl, t-butyl,
pentyl and |sopentyl The | ower 10 al koxy groups are of the same kind
havi ng | Yo 7 carbons | i nked to oxygen, for 7% met hoxy, et hoxy, 3
propoxy, i sopr oghoxy hutoxy i dobutoxy

especially C, and C2 nemneﬁssk, of both types are preferred Phenyl net hyI S
the preferred phenyl -l ower al kyl group. 15 The | ower al kanoyl
groups are those having the acyl radicals oflTld[he |l ower (C2- 15 C,) fatty
acids, fob exanple, acetyl, propionyl, bugyry] and isobutyryl. Simlarly,

t hose | ower al kanoyl groups havi ng u l‘atbo four carbons, and especially
acetyl, are~referredheyh % he Uk conmo but
chl orine ang. brgni neal%(g,j:g;g '°°“§F pat °8mg'11ﬁt59 n%ﬁ‘fbt(H Rt %er']@%ﬂ%ggr%gu s s
preferably bear the subFhe §tbl€6i§omei’s i Ghlch tRd pfbhposis in dre b-i‘ormhmreresmxallﬂ'he

hydr oxy- | ower al kyl g!e é hav 0 aI k chai n .such as

t hose descri bed abov fﬁ%shl ﬁ?\ég@: Xl s% s;ll'ea;lﬂ'liﬂalr;l

hydr oxynet hyl aod- 2- ropyl hﬂtyﬁfﬁoﬁ 1¢a5 gxy kwwls memms have
one am no and one caalk rmlt'sarequ\mkrsamle mogr t@m@hrbeas ltnhc;lse ategor fobed

above, 25 pref er i etbﬂ)g er mbelrs 0 boglt.,l:ttgc"g,rairllf::ﬂ g‘:tg bon
as in the preferred henyim ﬁl;}is é& g,r he dauets  of

formula | and tise pref eThedow au gro@m&psaﬁt ecylhylcuaoﬂthnmwmcheds ab
synthesis. In generaC;) fathea %@D@ﬁf aqulsvrpmwhtbptywl arlﬂae s yacetyl }b’

acyl ating a 30 gmgtg{lp émf.lBsr having up to four carbons, an
30 (I11) with-an aci fRfin f‘ﬂil(f%éhnf%e four Bdmin6K Kdlogens but chlorine and bromine( | V)
or its chem cal20equi \asd wdbrredm'he substituted ﬂﬁcurl ,ﬂl’Quh&apréfpnhly b @h;h sgbstitgnt i the 20

produced rot only by ydgor gr alkyl u;& P $Remay 1t
al so by internedi at emﬁ;ﬂ“ ‘W° 3531 _&Yé%dprefe %d:ﬁ% eflsﬁn%fﬁpﬁp Ry

[err] [err] one amino and one(chh. oﬁ}hﬁraﬂo%r latkylpraupBuchoas Itlmsoddsmbled) asve,or
(b) a tosyl oxyadskanoineeferablyl both op one garban, ¢.8; o the teginal carbon jpginithasgrefesrgd 2= 25

40 or (c) a substit utW%m?§t%ﬁ,“$Jl ida&nd 9&{%{1@@ ?@ﬂmﬁ{ dah bHrSdus&d Dy

(V1) 4 various methods of synthesis.
4 The product of this adylgeserainthesprohsts efuthiscimvention ara pedhced chyeptylating a
addition with t¥e anicomrmdof theifermwa ¢ hi oaci d of the formula R2- SH 30
[err] Acylation can also be effected with a tHol actone of the fornula 5
(Vi) 5 [err] wherein nis | or 24-¥ma nercaptoal kanoi gnipci d of
the forrmula [err] [err] | | [err] H—H—coR (1'X) ereiny
is R2 or, in additionyith dn &idoséfabe/ifoemath fornmula | wherein R2 is hydrogen is
desired, then Y can al so be a protecting gk?up_fuch as 10 (a)
[err] : (c) [err] 10 | I _
- R,—S—(CH),—CH—COOH ()
or its chemical equivalent. ;
35 - Thus, the final product can be produced not only by direct acylation with an 35
. acid of formula IV but also by intermediates such as (a) w-haloalkanoic acids of the
. formula
A
T X—-(CH),,—CH—COOH W

where X is bromo, chloro or iodo, or (b) a tosyloxyalkanoic acld i.e., X in formula
40 V is tosyloxy - 40

("&WzH

or (c) a substituted acrylic acid of the formula
o o
CH=C—COOH (VD)



R, R4 (d) [err] or other sulfur protecting group. "Deprotection"” can be
ef fected by conventional neans such as treatnent with hot trifluoroacetic
acid, cold trifluoronethanesulfonic acid _nercuric acetate sodiumin
_liquid amonia or zinc 15 and hydrochlori¢ acid. For a review of these
met hods see Met hoden der 15 Organi schen Chem e (Houben-Wyl), Vol.
XV, part |, page 736 et seq. (1974). Wien the acid of fornula IV i's used as
\ he acylating agent, the acylation can be effected in the presence of a
\ oupl ing agent such as dlcycloh &?rbodllnlde or the acid cgn be activated
} ydrlde acid

chl or i ddhe proguct efthis acylat ngéhe@ UWM\A@dleblacemgemads{mownh the 20

et hoxycdPB8BR f‘th'°12’r thigac ofm¥la_ 4i hydr oqui nol i ne. For a review of the

met hods for acyl ation, see Methadgn der O gani schenpgpem e (Houben-Weyl ),

Vol . XV, part |1, page | et seq. (1974). Conpounds of formula Il infclude,

for exanpl Acvigios|camalso Py effested prits| thiolacipne pfsthe formylat hyl prol i ne, pipecolic

aC| d, 5-hydroxypi pecolic acid, az%tl di ne- 2-carboxylic acid 25 and their
vger al kyl esters. The acyl atgygncpf such conpounds |s descri bed {in greater
detai | bel ow. According to a pJf.eL:i ‘ed method for gYBBucing cénpounds of

formula I, especially wherein R2 isYerr], an acid or ester of fornula Il
is coup 0 Qi 6. 361 e fornul a

30 R4 leﬁ gflfylrrfilg[laor% oramQﬁL&@lmgiQ a&d%?'tﬂ fglfnztﬁ){' wherein X is a hal ogen,
preferably chlorine or brom n%. Tm.s can be effected by one of the known
procedures in which the c!sdg ated, prior reaction with the
acid I'll, involving fornmatio '¥t" QK xed anhydr‘f’ﬁ symetri cal

anhydri d/ﬁereiay isR, élclndlddlhblﬂIiﬂadﬁoduﬁfﬂfﬂ'uﬁluﬁﬂ'&m&r,emm, mh‘yﬂroﬁin woodward reagent K
EEDQ ( Mgsired, then Y gen dlsonlesxa prategtingyAroup spch aset hoxy - 1,2 -
~di hydroxyqui noli ne). The product this reaction is a conpound of the
f ofgrul a [err]@mo@m_ X) .
1, {76 161 ’ i @ N t o C?Hg%[r’oduct of Mrmula X is
subj ected to a displacenent reaction with the anion of a thioacid of the
formula [err] R, Revi|) yielding a product of the formula
(d) Hh_s_ . (X))
Wen R2 is [err], this product can then be converted to the product [err]
[err] or other sulfur Drotectmsg e r‘ teet:mﬁnm besdffected\eeonéhtipmal a pr ot ecti ng

t ﬂ ) n n
oroup, %@%}g R R abanstn gy deor ot ecti on
aslgiesca th’dali’ séd) MethddenSder R 11§ | over
al koxy) prgahschescbemngnﬂurbemmyb,evmmmmdI Papg . 736 edseq (R7Ms tert. 1o but oxy

or tert, a%bmhy cnb ftonmaa Itensusedfas tlhacmmglasemf ttiecnrcylmlumc)(h or XIl with

o R 1 e

correspeth yogrbexyl d2 - Athuar 4 B2 + Giflyddbquindlise. Bis a‘thdwabddes t he use of an
acr yI i cf%@f!datm, seh e\'hftlmdmtl der ?mchh%Chemle (Houben-Weyl), Vol. XV,

page I et seq (1974). as st arting material .

Th'2§ ac (}{EE%: eCo cg;?altlﬂtﬁgﬂ ltﬁ@m m d‘-l&a c%or mfshen made to

react \Nla;ié cﬁm};‘i‘ l-sf raévi , fst.g, p'-g,hﬁusasq f the fornula

[err]  greater detail below. (XI11) and th| s internediate is subjected to the

addl tion rlmotdnmntova pieferied niethiod| foo protimirgacingpo@@is of foriula las descri bed above.
to %FCTQP‘UT anagid of extergf fgrmuls Irlﬂ is coupled with a

P@) éﬁa ?)‘clg‘é' L?sg’d' g4 agent to acylate the acid of folmla 111,

then the acyl ation R, R,
I |
X—(CH),—CH—COOH . )

v

wherein X is a halogen, preferably chlorine or bromine. This can be effected by one
of the known procedures in which the acid IV is activated, prior to reaction with
the acid III, involving formation of e.g. a mixed anhydride, symmetrlcal anhydride,
35 acid chlonde. active ester, or use of Woodward reagent K, EEDQ (N - 35
ethoxycarbonyl - 2 - ethoxy - 1,2 - dihydroxyquinoline).

The product of this reaction is a conipound of the formula

4 4 '_Hﬂ)’" X)

X-(C ),—-a/—ca-



product is subjected to the displacenent reaction, as described above. 25
The acrylic acid of fornula VI can alternatively be first nade to react

with the 25 thioacid of formula VII to obtain a praduct of the fornula

R4 R _ (XV) [err] which is converted to its acid

halide, e.g., w.th thionyl chloride, then coupled to the conpound of .
formula I'll "and the sane sequence as above then followed. 30 The 2
acid or egter of formula I'll can also be acylated with a "protected” form l

[err] [err]

30 of a varrercagt oal kanoi ¢ acid of t he forrpg 5

(XVl) wherein R - -
t ake t he form descr i Becbreadwotaf formulaiX is sub|ected to a displacement reaction with the anion of

1,576, 161 a thioacid of the formula 6 Following the acylation, the
product can be "deprotected" by one of thegkngyn nethods ref erre(s}“t)o above.
Still anot*her acylating agent can take the tormof a thiolactone, e.g.,
[err] propi ot hi ol act Yieldinge productgftthgformuli ey r - propi ot hi ol act one. 5

Addi tional details of preferred nodes of produc,; ng conpounds of this 5
invention carx be found in the follow nggand ji, );e speci fic exanpl es.
Accordlngtoaéartlcularly preferreg ﬁ._t. the acid or er of S
formula Il is acylated with a hal oaI kanoyl hallde of the fornmula [err]
[err] [err] When R, is R,CQ, shis Pl?dll"@caﬂ thep he cervertesato thexprioduct

i ndependently a hal ogen, preferably chlorine or g:fom ne, [err] is 10
hydrogen, |ower alkyl or phenyl-|ower aJpJ<yk, an.gi»- 7 I

or 2. [.S
reaction is effected in an al kal i ne rmdmb -, —cﬂ-dwl ute al kal i b
hydr oxi de sol ution, al kall net al bi car bonat e or al kal i net al car bonate

t t f £
solution at a reduce mbc EQ’Y'E'“ . {’l“;‘:lff‘f' ’ﬁl “*Pﬁ gzn '%E ,é is
subj ected to di gpl acERETR stk Ofhe RRker oup ca ﬂrﬁ wﬁeni!%a @reici d 1o
of the fornula Vi abmwey, oxaleaoamyloxy[ by ltreatmenteof| tuenester of]mepﬂeKEroabdlywhh kal i

met al car bonate sol ut nroa%atrer agid apd A lE’Gﬂ!ﬁ’@ F‘“ rotherh e
product of this reacfT O} fﬁrm}‘ J%fés%seoﬁya f;‘fl hed to
t he product wherein R2 |s rogen y ammonol ysi s, g., o I C anrmnl a
or concentrated anmoni um hydroxr de sol utRonR,or aI kal i ne hydrol ysi s,

e.g., with aque ys: nmet al hydr oxi de. V\henI la db f formula I11 i used ags
starting 20 material, the final product 05ta| nhed as the free carb(}xyllc
acid can then be conuatarﬁnk thayerial. Thisatmylic acidis fistianyriried thesddtalide foat thom wi t h

a di azoal kane, e.g. @edotgnectitha compoynd of formylglf] to obtgin.a cgmpoung pfthe formula

triazene, e.g. I - n - butyl - 3 - p - tol yItri zene. Treatment of an
ester, preferably the nmethyl ester, t} (?);ol ic 25 anmon
sol ution, converts the free acid to the,,azjgie,,_ otor, R is NH2. (xm)25

According to anot her varl ation;-an ester, preferably the t-butyl ester, of
fornula 111, inyan E"'x‘é'qfwrﬂ@aﬁfﬂ tasheqidditipmieagtion M’&hé‘e thiol or thioacid’

t et r ahydr of ur an®or d| i oal kanoi ¢ acid of the 20
formula [err] [err] yal?a éigg?g(/hlg@"% in the presence of

di cycl ohexyl carbodii m de, NN - car bony i sim zgl e

et hoxyacetyl ene, di phenyl phosphoryl ag sa,&mm—laamcoupl | ng ag&k¥s at a
tenperature in the range of .0"to 100C. Yre ester group (R) can then be
removed, for exanpl eca dglsdlree%tm?eghte agentio baylakd th@uanaddo?:ladm%d@eaﬂu aghrtion | e at
about room t enpsy at u 5”“ jectec to P. Pﬁ;{ i
Fover ol Koy ebhec! s SHRL e‘lﬁ”ﬁ;ﬁ‘*’% T e ke e 15
e.g., [err], a - nmethyl - A - propi othlo actone or the I|ke the reactlon
can be effect ed in an anhydrous sol vent suchRas Retrahydrof uran, (ggoxane or
met hyl ene ¢hloride at [err] . t0 roomtenpe rgtgg B er group h be
removed with anisole and trifluoroacetic’aci as descri bed above.

40 which is converted to its acid halide, e.g., thh thionyl chloride, then coupled to the
compound of formula IIT and the same sequence as above then followed. .
30 The acid or ester of formula I1I can also be acylated with a “protected” form 30
of a w-mercaptoalkanoic acid of the formula

‘Tq ll{i
R;~S—(CH),—CH—COOH - (XVD)

wherein R, is the “protecting” group. Such “protectmg" groups can take the form
described above. _



In simlar manner, when R2 is M[err] [err] products of fornula |I having
this substituent are fornmed by reacting a conpound of formula XIl with the

hal ogenat ed conpound-M[err] 45 [err]_
(XI'X) 45 or alternatively reacting a conpound of forrmula X with an
alkali netal salt or alkaline earth netal salt of the formula [err]

wherein Me represents the alkali netal or alkaline earth netal. 7

576, 161 7 Wien R2 is M[err] [€eTr
oqsucts of formula I having th| ) substltuent are produced by reactTng a
57 |y substituted |'§r§(‘vanate or

i sot hi chanﬂﬁlbwﬂiz the acyldtion,fthé pridact can be “deprotected” by one of the .
nown methods referred to ab %XI AI t'ﬁ‘(?at i vel y,, the sane products can be

5
pr E)duced g\éféﬂbm%@f‘%ﬂmﬁgﬁ L M‘hm]acm‘RA e [Parr] [ err]

(XXisl ) 18" Additiériah detdilsa6l Bt uamk | dompounds of this ‘
10 Corrpoundslo%fcarf be fouhdiin| th;: floﬂlewnax lancle the bevific egdniplds d . °§ subst I tuted
rqgl ar 1 T
phenyl , P&ﬁﬁ@llﬂ%&‘ﬁ g aR? P oaé anoyl %%113? P“‘a‘F‘k Fid ¢ o%@?' | kyl t hi onmet hyl or

phenyl - ['ower "al by Mact i ng a conpound. of
forrrula XI'l with the corresp d|n 'hallde [err] or by reacting a conpound

of formula X with the 15 x_ (68 xng thiol R2&Wifyn the same nmanner as
desg)r i b e eﬁc X is mde ndentl 6\63%& p\[e?erqdi él&orén@‘é@ﬁm@tlnléaﬂ n‘#éj omethyl, the
product Qfdr gh g é} dlkyl or Qy ormul a X |
W th the eﬁatddém siklalmgrlr'i(e moei b kahlmmmychg;jkmd gnhmnatkeh of the formul a
| ower ali metal car °“at°§ On |2 B 2eucec femperiéironr esence of an
1 b t I t with th
acif cat 5&,% PeRra: ?twrtmmw e nia s gt o
fornmul a sblhealkali méthl] datbohute SolGtain, sl thEeworkedluPlh c@ayentibnal he known met hods

for the melne'EhespreducmORM tsaetion sm R. of for HteRre%Q.tls on of a conpound

of for rrug‘v&‘iﬂ‘dl t&ﬁci t‘f’am °oo ‘fe (XXV), sul fenyl
hal 2ode ( rﬂfcldsdﬂ rﬁm{ n (X3y111) 025
[err] material, the final product b\@ﬂl as the free carboMcOw decan then be

(XXV) [ eF ve:;:ga:; 1‘t)sr ester. for e Ts@rr l};iatton w1th a dlazoallken;,-e £ ( XXVI 1) RS- SCN
(XXVI T ) tolyitriazene. Treatr n(Ede;p lp r?diy l‘ﬁ@#@tm‘@{ep with alk:éhohc
30 3ser r ] ahmbiid scﬁhtm{neédn]verts[tﬁé fre e soidito] the 1da,rﬂ= tRa NlOE as the @orrespondi ng
subst i tue nt6°q0 llmo er vaniai #l*ses!ﬁr- ttr lester, 9fil f i des cah be
obt ai ned n@l‘ # d ﬁﬁm : mg@%‘ff TfUBNOT it 1y | odi ne. When
s | or , suc ucts are o tal ned ' stepw se oxidation of
the correspondi ng corrpound wher ei n is O. M xed d| sul fi des 35 are
obt ai ned by the nodifi caﬁzt_cgl_@m)mcm_édjmexarrpl €S (XVIII)
30 in the presence of dicyclohexylcarbodiimide, N,N' - carbonylbisimidazole, 30

ethoxyacetylene, diphenylphosphoryl azide or similar coupling agents at a
temperature in the range of 0 to 10°C. The ester group (R) can then be removed,
for example, by treatment with trifluoroacetic acid and anisole at about room
temperature.

35 When an ester of formula III (e.g., R is lower alkoxy, especially, t-butoxy) is 35
acylated with a thiolactone, e.g., p-promothlolactone, a - methyl - 8 -
propiothiolactone or the like, the reaction can be effected in an anhydrous solvent
such as tetrahydrofuran, dioxane or methylene chloride at 0°C. to room
temperature. The ester group can be removed with anisole and trifluoroacetic acid

40 as described above. 40

In similar manner, when R, is :

T -
R‘—M_C—!

products of formula I having this substituent are formed by reacting a ¢ dof ;
formula XII wuth the halogenated compound Y k& compound o

M

I '
45 R—M—C—X (XIX) 45

or alternatively reacting a compound of formula X with an alkali metal salt or
alkaline earth metal salt of the formula

0
R—M—C—S—Me (XX)

wherein Me represents the alkali metal or alkaline earth metal.



Products of formula- | have one or nore asymetric carbons. Wen [err],

[err] or 8 1,576, 161
8 R4 is other than h\/drnm:\n the . carhon to which it is attached is

asymmetric. These carbon atons are indicated by an asterisk in forrrula 1.
The corrpounds accordr ngly exist in stereoisoneric forms or in racenic C
9

m xtures théreof.” Al of these are within the scope of the invention. The
above desgribed synthesis can 5 utilize the racemate or one of the
enanti omers as gtartrng rraterral Vhen thels%lrﬁfflcerric starting material i
used in the sy f t

can be separated by corW/h;ntRzonaI chromat ographi c or fracti onal
crystallization nethods. In general, the L-isoger with respect to the
carbon of- the am no acid constitutes the preferyed isonmeric form Also the
[err] 10 ™ isoner vvith respect to the RgelHbd&l—in the acyl side chain
(i.e., the carbon bea rred. The i S

i nventi on-form sal t %f la(’% nc:[ﬁh{fha]vm ausos gsil? ent l:;eprog'uced: rS’WE’ac%‘Pg ﬁya ﬁgﬁeﬁ

al so wit hi a=t*hesscophe m‘rmﬁlhe [ nventr on Suc salts i ncI ude ammnr umsalts, §

al kali metal salts such as sodi um and potas alts (which ar

preferred), alkaline earth netal salts sh%ﬁiggﬁbﬁe cal ci um and ﬁgéﬁesrum
salts, salts 15 WitdmnaBVdRnthe sddSHioducts Ean, belprodickd® B XylphNE B asidlof the
benzat hine, N - netHygtmua D - gl ucam ne, hydrabam ne salts, salts with am no
acids e.g. arginine and |lysine. The nongt oxi ;P srologrcally accept abl e
salts are preferred, although other saﬁfs nay al be used e.g., in

isolating or purifying the produqt,,_m_cl_lsus(cHﬁLQﬂ{J_coohe exarrm(em)ZO
in the case of the d cl ohexyl am ne salt.

20 The salts arl@ for a'i hmee aal nner bX rea (g id
formof the product ‘Eﬂfﬁyl el ld é&dﬁﬁ%f"ﬁl 9
providing the desi re ©dikyiRiomathsl £ 1\66 deyr gunnaohmo Iof R XIRWith | S
insoluble, or in watthre camspmlmxha R Xeon/ytregctihg/a torenonnd df Byith the
s sing. o S EE R e SR
exchange resin in th StmulalXl w‘g‘fﬂf oxme&% acid
resin such as Dowex (o%admnbﬁalk'}iembhedomﬂath an aqueous aci d and extraction
with an organic solvent, e.g., ethyl ace r omet han he free
acid formcan be obtai ned and if R P&%—%ﬁ_pﬁﬂéal t for rre@.(xi]ddr tional
experi ment al dedoai | Smathepfemadoﬁaﬁl dcitPcatalytilleasiflidtoazBticdcid. pref erred 30 20
enbodi nents and al S0 selrrod;uc&ssofrfmmlsl Wbmmribl Re:p8 can bonremred)bheny of the

compounds. 30 The 7 the esi ifi é ’bn of
t he decapepti de angi gﬁf&whgm %%lﬁ % w“n W ‘: ﬁﬁi’i{, mﬁ) )USed
in reducing or relieving angrotensrn related hypertensron The actron of

t he enzyne renin on angi ot ensi nogen, a pseuioglobulrn in bl ood plasng,

10

produces angi.otgnsin |I. 35 Angi ot ensign lgonverted by apgkRhensin as
converting enzyne (ACE) to angi otensin 35 ['l. ‘The latter is an active
pressor substance ‘whi ch has been i nplicated & the causative agent in
various forns of hypertension in various |d c speci es, e. Qxxyﬁats and
dogs. The conpounds of this invention intervgne inthe. :

angi ot ensi n(renin)[err]angiotensin | [err]Jan@ otensin || sequence by

i nhibiting 40 angi otensin converting e and reducing ogx€$ nrnating
the formation of the 40 pressor substance &ngidtensin Il. Thu t he

adm ni stration of a conmposition containi IR—~8RSOH, a conbi nat i qxle)
conpounds of formula I or physiologically_acge bI e salt theb?)?g

angi ot ensisn dependent hypertension in the C “of mammal H)ng
therefromis al jevi at edin thepdrliculdd @b whefein RPis preferably two to four 45

di vided daily doses, provided on a .basis of [err] to 100 ng. per Kilogram
body wei ght 45 per day, preferably-l rrg?i r ki | ogram body wei ght
per day is appropriate to- reduce bIo (kfs u sg, i cated in the ani mal
nodel experinments descrrbed b chaeffer, M H. V\augh

and B. Rubin, Proc. |th== ast e:r@rream sym uentrhvefo
preferably adni ni st er“’e :v'ft l‘l’::p 'l‘:‘jd 3 “ﬂﬁ&g g
subcut aneous, i B4 I aMgfepw: é’@udatl (Ffm%@oﬁuing cO! El@ﬁ@)ﬁda 1s61ﬂdbsa SOy5

be enpl oyed. The co m!gn@betth# mOdlﬁMlnnrsmnoarﬂldmanolpd ized to achieve the
reduction of bl ood presé’mdéctbgf fergutach hars ong or moesotRRTtEs eatons b ds: Refls) et s,
capsules or elixirs for oral admnistration or in sterile solutions or
suspensi ons for parenteral



55 adm nistration. 10 to 500 ng. of a conpound or m xture of conpounds
of fornmula 1 55 or physiologically acceptable salt nay be conpounded
with a physiologically acceptable vehicle _carrier excipient _hinder,
preservative, stabilizer or flavor, in a uni t dosage formas called for by
accept ed pharnmaceutical practice. The amount of active substance in these
canmposi tions or preparations should be such that a 60 sui t abl € dosage
he range indicated is obtained., 60
§trat|ve of the adjuvants MﬂkQ& nay be’ |ncorporated in sugh
pr-épare ” e e t-es et G pt~prgker such as
gumtrag&eg fthachmr@a Arbon a’r‘dhchdt is t—’é#t%!?! ﬁasy criceThisent such as
gt

di cal ci u e ST BT ROt o on, potato

starch Ofhe jithinathié € lifv@htionsS cribed sﬁﬁﬁlﬁﬁ%hﬁlm stearate; a

sweét eni mgjlzaghmtacemh oasncsefcnheseqntxbmasasetattmg guwteriab (Wiren the 65 9
racemic startl used in the synthetic procedure, the stereoisomers 9 flavoring

obtained in the uét can be separated by conventi nal hro to r aphic
agent suplieallen 95 oH Lmethiids. T genbrill thedl Bimer it rieetdo dihen the dosage

un| b f or sarben of the pmitloeacidi donnwescmatpadfareunsoaddc form0 Also thaDeri al s eft he
et yRS’lﬁ wx}h%aqnact tathe peprbon intheacyksideshaiy (ii. the cydhon beagingt held materi al s

may be p oﬁQ?&f'tﬂQﬁvé% jBn{?EaE\%}M?a%oﬁm rhahical o li&}{é' cal formof the
dosage Upisks witich dré!alsa Within tHEDIcBRES ob the invélkin, DSurk Gake wué h shel l ac, sugar
ot h. ardmg umpalt;rallaihlmtal sglay uqhmmdmm atdepogessiuny ealts Bvhichmpound, sucrose as a

cult on etk o it S e vl veols 2 dye and
flavoringy QJSI ¥al saﬁ!sr flnk lafd Gd@?ﬁé tions for
i njecti omxemmc.tnhysﬁao lﬁﬁed)tmmtdaragremredmwamh iothiensaltpmay naceut i cal

pr ag tlceal e . @Eﬂex s ngroémaa&lvstv@dlroheexamslsbstance in a
veh'C'e Ao jix b Rl oG08 vegbtable 10
[err] aSﬂr‘éQﬁéﬂi& Wit oneCd2 GRYRe! Equiv: entsrbe&ﬂ: pfdp! mt@lbaﬁ(?i' vidiigaRél oi |, or a

synt het i desired ¢ owmmsgllvmt gumeédiuns inathiivh Ithqﬂabaureoluﬂafﬁermterpmeservat i ves and

antyjsoxi d in . exc pﬁ?‘@#ggﬂg%@%g%ﬁ;g# ‘E‘ﬁ‘&% E ﬁg : ng one of its
aspects rebil Yifth lab DM(ﬁé&ﬁﬂﬁrkﬁ dextracﬁ@zifpos ion ”
conpri si with an mgmhmnhdntoégtéthyl |acuambn dnhlat etbarphhe freecazid fomal | y 15

accept abfaa tained, andeif de 8. ano aspe t t provides a
et o A T ks ot e fg;&c,gﬁ b omr Fses
adm ni ster | THE dmpOEHdP of ﬂﬂvdﬁﬁdiﬁ)fnhﬁltﬂ& EonVEsIMD biNdle décab. dé nven ion and a
phar mac e angiatensiny tey @nllbammych@efoh@@k@nn re'.QGcms or relievinfhe f ol | owi ng

esanriotegsiy felﬁ E&gﬁéﬁé %gﬁ 'gp '61, 63 20 to
1413,5 143%&32&.;.:‘?5&3& Qin doHverti aate 1¢6to 168, 171

and 173 1loThiShttar i3 anl dctiwt prasson/abnincbhd! rhaerbberommmbdca:rthél tute especially
preferre@“&%ﬁba&ﬁ@‘@m a ‘éé’ ‘Hte T if, varjous mammalian gpocies,

142, 149 irﬁz%teﬁsikr &tfén h‘i}?‘/ﬂ%ﬁ&d‘ﬁ%ﬁ d?nébﬁﬂ:%par ation of

‘St a0t i NQanpRtENkin Tofvert Elﬁﬁoﬁﬂﬁnﬂaﬁn g the formatl@Q6fake Ceusi us.
25 Exarrpbsssbr fubftaiRe rangipiensin Had“bu by) thee aﬁmmlsm@oﬂ_ofm e¢mm:e- .75 g9.) is

e e
chl4sri dednziaerﬁtfa d9sesapﬂ>vzdeliicauh orKX)ohmper knlegrsmbodyev:bmhtgor esisly at room
30 terrpePgtdEY' g‘?ﬁ“" "0@6“% Y'i c acid (7.5 g.)

and pot a§ ﬁ’gﬁﬁfgﬁgfﬁ ad:ﬂ Eg ’5’@2 f}a d. After 18 hours

stirri ngM%H 14301483 IS! ahurstibstdn iy P amn ammisufea d:r&lly’;l(hudl fied and.
exti0act eparpiteral erpmys alelet at esubmeetshyhtrmcmre intigvenouss opashé@ with water,

N’

dried ovlé'l“'a §|o°ﬁ an Eﬂ&gntr ted to dryness in vacua.
The o o 4 e o MBS B B G 0 )

di cycl ohes io ml ae tions N6t §ubpeRisicils foﬁr}ﬁre {ekdt ered and

r ec¥dyst ahdmlmdnérrmoetoh . afacompeaind pr Bixthrdof tompo fgrmula] Tosgonvert the
salt to Phehsielogically, sltsm ag pRiFalY of 59 aqueous

oo st L Ll m:?éasrppﬁcéﬂt%ﬁ,m RN

phase i sadire ReitanceCm dh com;wnﬁ s\wtpeerpara onsSsHouly &e sﬂahgnelsa um sul fate and
cor@entrmtebleﬂgsashylrtbssmsw e‘%@ls obtaingd. |eI 3..45 Exarrpl e6Q
1-(2-Mergg Eé }kﬁ. e W}‘Tﬁﬁ‘ E’b?&?f‘éﬁ'é %ﬁmﬁfﬁa sa%m&: - L - proline
(3.4 9.)céra s M#th; 'aﬁ\ exvipient biéh Qs Bitalcium phosphate: a disintegrating

agent such as corn starch potato starch or alginic acid a lubricant such as
65 magnesium stearate; a sweetening agent such as sucrose, lactose or saccharin; a 65



45 water (10.5 m.) and concentrated ammonia (6.4 nm.) After one hour,

t he reactlon 45 mxture S d|Iuted wth vvater and f||tered The filtrate

I s extracts ~R . entr at ed

hydr ochl oric aC|d saturated W|th SOdI um chI orlde and extracted twice with

ethyl acetate. The et hyI acetate extracts are washed with saturated sodi um C
|6

chloride and concentrated to dryness, yield 1.5 g. 50 The product, | -
(2 - nercaptoacetyl) - L - proline is crystaIIiZed fromethyl 50 acetate
[err] Exanple 3gl-(2- Benzoylth| oacetyl) Prlq,%ﬂ,,e Met hyI Ester | - (2 -
Benzoyl t hi O&CEtyl = protT e UUL rsurssotrved—TmT55—
met hanol and an et heﬁ%ﬁ%f ts"B Egz‘?ﬁ'q ﬁgﬁg& %‘m £ is a
55 persistent yel | oW Qrier ‘i§a Ry B IVii&is other 149 be BFescHt 4 dodtirds |
are added and the sobwmnither\asermmahk physived €atm df(hedbtaae anil. For ipstance, tablets
benzoyl t hi bacetyl) - may be goatstl with shellas susararibeth, AB@’ edixin mgyycontain the active 5
1- (2- Mer capt oacet yl ) pRedh i W gj‘ﬂ%‘% tﬁ%&ﬁﬂch@ﬁy m"%"ﬂ, PUaENE &5 e
tios

in 10% met hamol i c armonstamando.ﬁ fér GRjedtion St @6 2drmuleRd) h@ORMIgALSI € i N
a pressure et t lO W\banvertional phasneaceutical]fractice by dtssolvmg or suspendmg the active

1,576, 161 substance in a vehicle such as water forl RYre ptable o 10
bl o es hat e 1 A TN A RO UL BT on
m xture is concent ratredpbmtedraymbedo obtain - (2 - mercaptoacetyl) - L
proline anide. cogling to one of its aspects the invention provides a pharmaceutical

1- (2-Benzoyl t hi Bacet ﬂé‘im "1’ ?%33{? {lg Iﬂ’mﬁﬁ ot AT AR WY i ne !
for the L-proline i nréd@éngl thke fh amf Mammald whicl eomprises administering a
benzoyl t hi oacetyl ) - compositigni ing|a enmpognd) bit anenednu@(atdpﬂ eh@imaceutically

1- (2- Mer capt oacgf ! )“E’°¥&‘8Fﬁ5

h ct
Exanpl e 5 with amonigsedasto | asm'ﬂgsé 3 s il §d °45‘m éi{asti%ttg nfggj L %

hydr oxyproline is Obtl‘Bl lmettZ aEx tativ of the invention and constitute especnally preferred

1- (2- Benzoyl t hi oacet § ﬂg\ 1422@92?)(3 W 49, 62clidg, I#R/ ?ubsgtlﬁi 163, r\?
L-azeti di ng- 2-'cgy boxg{ Sqri3F ¢ °Wé°°ﬂ’“ﬂ?‘b? "‘Wé"'t“r‘f'aﬁ'i'é 4 'I‘T"’cmt“"ﬁf“ff Ldur g
of Exanple 1, 1 - - enzoyfthl oacetyl) - azetidine - 2 - .

ample 1
carboxylic acid is obt ai ned. Exanpl ﬁ(zeBenzoylthxoacetyl) E.Pmlme

1- (2- Mercapt oacet yl) - L- Apediih&iss nsﬁéi Y N fod dl%\(:d&(ﬁ%ﬁ')%tﬁ&%lu%&dum
of Exanple 7 with aniuhilied aban ne-&aae 1. Sodiuln hydrakide 2N)(26 ml)melﬂabmqety )
- L - azetidine3® 2 chlwdebﬁﬁ 8 alacad!M sm@bbemnedre is stirred vigousty & 30

1- (2- Benzoyl t hi oacet JfiPeiiye 3%5? a@e‘f'()%%&% gkéﬂ%’?‘ lﬁlﬂ%?ng (z ‘%m d
for the L-proline i n ac ified( #nd- extracted w1th ethyl

benzoyl t hi oac etgll ) - adetate tpahsd hcematalayed isivashedd vith watelr, diddd over magnesium sulfate
Exanpl e 10 5 and concentrated to dryness in vacuo. Tzfremdue (14.6 g.) is dissolved in ethyl 35

L (2 hercapt oncet 1) SRS P W I e o5

wi th ammoni a as i n Exattngltke atid, the-cristhls-aréTdiksoived Mo mixytirg of 5% aque@usnﬁ iune aci d
i s obt ai ned. Exa | eb: fage((100 ml) and ethyl acetate (300 ml.). -H%H ic phase is washed once
pa

30 L-Proline (5%7 ‘% b “??’%P\féd“ﬁ“ﬁ”ﬁ'ﬂh’é‘gﬁﬁ apd %JBFGS?Fiﬂé" %% ni . pO

and t he solutlonls |Ire in an ice ba hstlrrlng 2N sodi um

hydroxi de (25 m.) and 2- brom)propq qf‘.,gmy .) are added in
that order and the m Xtyr g i BedzEVitRibaeit '&?diw,dﬁmt& Sile 3F room
t enper ature forgsone hmf(lt? ﬁn\'ﬁ%af}ﬁnmﬁtwﬁn nid #514 gﬁmiz‘te}ssneaﬁmd tl'?l%eﬁa&\) angl

pot assi um car bonate tl8= iluted with ng‘@m filkered. . fi%traddedtlactdd with ethykt ur e

! ; X th
i's stirredsovernig ht "5 lce EE @cﬂf-’#e%‘egﬁy?’ o
concentrated hydr och wag,e@m sat sus%aﬂ 6 ated to dryness, yield 1.5 g.

50 The product, 1 - (2 - mereaptoacetyl) - prolme is crystallized from ethyl 50
4 acetate (m.p. 133—135°).

Example 3
1-(2-Benzoylthioacetyl)-L-Proline Methyl Ester

1 -(2 - Benzoylthioacetyl) - L - proline obtained in Example 1, is dissolved in

55 methanol and an ethereal solution of diazomethane is added until there is a 55
persistent yellow color. After 15 minutes, a few drops of acetic acid are added and
the solvent is removed in vacuo to obtain 1 - (2 - benzoylthioacetyl) - L - proline
methyl ester
Examp le 4
60 : -(2-Mercaptoacetyl)-L—Prolme Amide 60

The product of Example 3 is dissolved in 107, methanolic ammonia and the
solution is stored at room temperature in a pressure bottle. When thin layer



extracted with ethyl acetate and the organi c phase is washed with water,
dried and concentrated to dryness. The residue (14.7 g.) is chromatographed
on a colum of 40 ——440 g—of silica gel with a mxture of benzene-acetic
acid (7:1). The fractions 40 containing the desired material are pool ed,
concentrated to dryness, and the residue is preci pltated twice with
) ther-hexane and converted to a dicycl ohexyl anine salt in ether-héxane,

ld 9.4 g. mp., (142) [err]The di cycl ohexyl anmine salt is converted back

a-;g.e\,aid as in Example 1, yl?—k%? g. 45J“; rg“J | I 10

Benzoyl tbhrmpatopwmyhaalysns Lmdnczpesothanehe( twa’ esten funstmhssl&&é \beeh in a mixture of

wat er ( 13mmpnoly. & epsestintedicdrmessdtobtail n{23 with stirring.
After on®@°HHRl ace‘P’ ”"‘?‘g ‘diluted with water (10 ml.) and filtered.
The filtrate is 50 extract Sahie se W th ethyl acetate, concentrafed to

one-%hird of the ori kf2Bdnzoylthigaretybilukydroxyeioing i ed wi t h concent s at ed
hydr ochl or i By ashistituting Ldwdroxwraide iprt theeLipydlingidetthet erocddwes of gani c phase is
washed wErampleal Jr-o@ edearsyithioacetih oLy yydrexypralipeihabtained-ent r at ed t o-dryness in

vacuo. The residue, | (2 - "Be@@p6oOpropanoyl) - L - proline, is
crystallized from et hydz-mmmﬁpm&oxmaind 3 9g., mp. (105) 116-120.
11 10 By treating the product of Example § with ammonialas 5/ ﬁsaiﬁlh 2,1-(2-

11 Exanpmercamoaetyy-- Benhxslywmbprlapumyd) L-Proline L-Proline (5 75 g.) is
di ssol ved in nornmal sodi um hygy g (50 m.) and the solution is chilled

in an ice bath. 3.(@@&&&[,@9@%;4‘ hquﬁrﬂo&ylﬁ Akid and 2N sodium 5

hydr oxi de (By ststitutify 6L-2eGRsk-AbIAR BLid L 1OF Ghé SL-glolied & ther 10 minutes in
t hels ce procddateh ofakdarhple cle hou? s enzayblimacewhpeLat aetdineA- uspenss on of

t hi obenzEATROXYS #5iq i# oBtaiged. and pot assi um carbonate (4.5 g.) in water (50
m.) is added and the mi xture gxgmsibig' red for 18 hours-at room tenperature.
Af ter aci dificatipR-Mértdptaacagphiazaida-2yabaekd Aédc aci d, the aqueous phase
I S extract eBy treatifitheipiddu toh Bxantplect witloamnidiia akGh Example® ga(@ € | ayers are dried
ove® nmagmesaripaceiyl) - d+ ea@h@nto%céﬁtbp’&ﬂle(ﬂmﬂ@ﬁ ehtairrdss in 10 vadWio to obtain
| - (3 - benzoyl thi opropanoyl )g,a proline, yield 7.1 g., mp. 101-102
(et hyl acetate- hexane)(z-nﬁﬁamtdacgﬁ)-ﬁpﬁemw AgidTert.-butyl Ester 15

L- Prol i ne (#3Qbditoting B-pibedHo adie for tHe 12prolineliniih pkeddpd Exdmptel. ) and 5 N sodi um
15 hydr okilde(2(-480zayithipacefhe Isobutqomamd;lsaibtdmedd in an ice bath, and under
Vi ggsrous stirring, 5 N sodi un}_: liom de (460 m .) and benzyl oxycar bonyl
chl©ride (340 m.) arg(mgggbtéaﬁet ll)y,q;,&g‘giglA@quuots during a Balf hour

peri od. Af tBytreatifg the pfodsdtiof Exafplecl withomithdneigs & Brample,2, 1 he i xture i s

ext r act ewencapteasetyh) - - epipesoligprid iscobtineled with 20 concentrated-

hydrochl oric acid. The preC|pta s filtered and dried. Yield 442g 20
mpy [err] The benzyl ¢ :E IH;}g‘ t hus obt ai ned (180

di ssol ved i id i %‘gbut | ene
1Pl § b4 ! Qd AT y

(800 i . ohi |séﬂiﬂ(€cﬂﬂiflsgs§h :h§2ﬁ<; e smﬁﬁ% 30l ution is shaken

in a pr elsrenomrodnmyl Ich’.loﬁdlr(825 g.) are addédhioutha .or em rtlasmimee lis rel eased, the

ut yl el trp*h@broaﬁutemeratu "EI Peg A s washed with 5%
so?iBum cﬁ,ﬁ,ﬂ’éﬁ%{gﬁr HARE °’g’£f§d ﬁ:@ tﬁzé condentrated to

dryness dciificagehO with Oconbé n'ﬁtlaft myca uuﬁ&h tiert. butyl ester,

yield 20@\t tetBetﬂz e;Jdr@éa@r (205 g.) is
di sgol vejfy ég‘g 6 ”‘s‘ gc&,c? ra heg heﬁ‘;) gs%nat ed at .or nal

ture
pr essur ech ,h,g ,-ear]mﬁa{'ﬁp ncemr traﬁ‘b of carbon
di oxi de residwbser precipitated hwidey dvith etheehexhn aand ( zén neﬂs aThe catalyst is

filteredi®r mine salt jin w!arh@ms, 4 inl4§t e 30 Th
rlem SLZ ‘f'%ycgpg"tyFWf"édalTj cQnyETes bﬂclf)tot eg{ﬁlas m f‘%‘fql%b Ye sf & butylmnes'lt_gr [er]

[er Exanpl e 15

@ (3-Acetylthi oprop;aaq«kr);ap&awf@mmqj@ﬁﬁe butyl Ester L-Pr oﬁ I ne

t ert - but yl; e@t-edentdyitHidpropanoyls - Ui-$sekny 65 4.1s dissolvbOmAEkfarne (40 m.) and
t he sol udifinater 19 mhaddlceubenmtmmmmahydroxida(%ml JAith girting. Afterof
di cvcl 0h‘§‘kfg1 cdiluted with water (10 ml.) and filtered. The filtrate is
%0 tw:ce W|t ethyl acetate, concentrated to one-third of the original 50
volume, acidified with concentrated hydrochloric acid and extracted with ethyl
acetate. The organic phase is washed with saturated sodium chloride, dried and
concentrated to dryness in vacuo. The residue, |1 - (2 - mercaptopropanoyl) - L -
proline, is crystallized from ethyl acetate-hexane, yield 3 g., m.p. (105) 116—120°.

o)




(6.18 g.) in dichloronmethane (20 m.) is added foll owed i medi ately by 3-

40 acetylthl opropr oni c acrd (4 45 g.). After 15 mnutes strrrrng I n

t he i ce-we ' =Yasay= - . S|

filtered off and t he frItrate S concentrated to dryness In vacuo. The

residue is dissolved in ethyl acetate and washed neutral. The organic Iayer@
A

I's dried over magnesi um sul fate and concentrated to dryness in vacuo to

obtain 9.&.9. of 1 - (3 - acetylthiopropanoyl) - 45 L - proline
tert.-butyl est . : 45
Examl 6 16 1.( i . .t 1,576,161 . 1
- L- proline - t - butyl ester (4.7 iEgample 4l ved in a m xture of

anisole (34 m.) and tr| fI uoroacetlr‘é B&E’L°d“"(“68°ﬂ?‘f‘°’)‘)"aﬁ'd‘ ®he mixture is 50

xd
copt a1 om emper g LTS R e e ’*’??"Xatﬂ' e
and the * 50 resi duflydrxidd @F hb) hre addbdiand the 'there Thes
residue (3.5 g.) is dathaﬂdthmihonrsat:ﬂioﬁnblhbdr t&re REu ns nasﬂdnobenzmc acid (7.5

di cycl ohexyl am ne (2832 mgarhorpte (fides. )GF‘YIS'F is f‘ftd A0 thej mixtwreol§ and
rectyatal 11z from RIS e et M S S

reconverted to {0 - rgam&@d%ﬁd ab Jk'l&ﬂrcﬁ um s ate dﬁHQ rid%ﬁtrai@d ryness inl N 10
Exanple 1, yield 1.2%cep to ohtgn 189390bef whlybprambﬂl eLhepraling) yield 7.1 g., m.p.

55 Exanple 17 1-(3- Né?'ca‘ﬁ?oﬁ?"db%@%“)‘ﬂ“ebrol ine Tert.-butyl Ester To a

sol ution of L-proline tert.-butyl ester (Fxdgpi@44 in dry tetrahydrofuran
(10 mM.) chilled in an ice bath, proplL-BidinoTacibatybEftdr. 76 g.) i s added.

After 5 ninutesis0 LPralin@¢230igl) ié Hissolved irha riixtére df wWatee @ D)ANd S Nitsodimom 15
tenperature, the r ea@zqrgmdwdmmbh'l‘hg solutiqg(jis chﬂlq;ﬁym an ice bath, and under vigorous

1,576, 161 stirring, 5 V’ ydroxide (460 ml ﬁggﬁg wgggh d Ln%ﬂ at e

are adde ve equal aliquots durm
(200 m.) and washed roini pafied, AR Intkbir® isSe trtatdeswn gified gahi C

| ayer | s dried &ver nmmmﬁmydmhﬁlm@mdhcmwmer raf ttd'ed mdcunythééddMiZs/acuaO

The residue I - (3 - “h%ri. Qg‘ﬁ%‘ r WPyl psier is
nz o arbo p h e thuQ o% ame ) is &tssX veue in &
recrystall,ized from %ﬂﬂe oﬁfé 0(7 :); Hduid- is u'ty":lgt 00 ml) and
Exanpl e - 18 concentrated sulfuric acid (7 2 ml. ) The solution is shaken in a pressure bottle for

- (3- Mer capt opro%ﬁanoy h?_“ﬂPffb? sqbut)'le elsalhBGﬁzQ) l’qﬂﬂe anoyl2§
o (R e SR

concentrat ed ammoni UButgly reexy, t| on | s

with stirring under ar chanloxycuhmyhbmrqlma' feat. bramlatstreoﬁom kis dxssylvreé xmhbboluted
with 10 water, q N téntl o](laat}ga 1o:§geb‘ obsalr(\ér,é( sp ro en exltgas p(c}%é tatéd
The aqueous phase i s'Té balkis & mereﬁ Tk oﬂxﬁ‘ir Chckds st

saturated w th sodi ufheresidud 1§|dlsﬁmd iremhbaﬁtobdlmm-bﬂﬁhattbryLbumedtﬁllﬁp,;I',,hﬂ)—
organic |ayers are wdkhed with saturated sodium chloride, dried over
magnesi um sul f atse, and concentrated to drysempgleilf vacuo. The 15 resi dugs
| - (3 - nercaptopropanoyl) -l-@-AcetytbipprapanoylsL-Prafige Aem.ibutsti Esterom et hyl 15

acetate hexane, yield waggletwﬁ:leetﬂ( 133813'@ ed ipdi B’mﬂthane(‘mm‘)and
Acet yl t hi opr opanoy! ) Glsﬂlut’ 3% e%l%%ﬁ%&ﬁ yqlmﬂdﬁrgﬁdwr%e

met hanol i ¢ ammuogy a car}uh opip ntchﬁ.dsw Slﬁb()ﬂtekﬁ) m&daima,ig&ﬁe rb-wapPbatk0 40
t enperature. After Zahd)tﬁrletsraer@mw@mrams.themmdatpnﬁkavd ff a ‘h@erﬁémt eis

di ssolved 20 in wat Fptedoto) 4 r T*r °
cycl e [Dowex 50 (AnaE{r iy Egga ﬁa‘ﬁg kﬁaﬁ?&g 31 1S e&% 5“2%;“0

that give thiol4spositl -vnr_olhteaem-mmaste pool ed and concent rated to dryness 45
yield 0.6+g. This product is crystallized fro acet ate hexane ‘as in
Procedure Ato obtain | - (3 - 25 l-(3-A @_rﬁyl[n), proline.

L

25 Procedure C I - (3 'IN?J'CR‘&E Rﬁ{m}h - lmelQEQLﬁ ‘%stLr(b‘?'&)Hsdﬁﬁ:i\l%& (2.3
g.) is dissolved in mmtmef@isolarnml)end a ua ) anditheitureis aci d
(45 nl.). AfterS0one Ikemrats’pmrt l‘cﬂu earmlepvedr woatl(hté!e 50
reaction mixture is &f aé&t d@?gﬂ%ﬁg s“’i;a' % ‘ésr due
precipitated from et QikaRine 1ﬁ T edfronéﬁopr rdrsassgsim,(l 9
g.) is dissolved in dléylT7adb¢ altdsr ®®vqﬂed o @ -ccatylthiapnenagdyird Lneprolineds m . )
i's added. The c¥ystal® F’H’é“’?a\ tyields1.25 §.« Bpe d‘?‘@é%‘%{h‘f"i‘%‘é—d from 55
i sopropanol, yield 2 g. mp. [err] Example 17

1-(3-Mercaptopropanoyl)-L-proline Tert.-butyl Ester

To a solution of L-proline tert.-butyl ester (3.42 g. )i indry tetrahydrofuran (10
ml.) chilled in an ice bath, propiothiolactone (1.76 g.) is added. After 5 minutes
60 storage in the ice bath and three hours at room temperature, the reaction mixture is 60



The salt is converted to the acid as in Exanple 1, yield 1.3 g. The product
s 35 crystallized fromethyl acetate hexane as in Procedure A
35—Satt-s—Sedtmt—~—3 Mercaptopropanoyl) - | - proline (500 ng.) is

di ssolved in a mxture of water (2 5m. ) and N sodi um hydrOX|de (2.5 m.).
The solution is freeze dried to 40 obtain the sodiumsalt. .

/ hgnesium | - (3 - Mercaptopropanoyl) - L - proline (500 ng.), nagnesium
okilde (49.5 ng.), and water (10 m .) are stirred with slight heatlng until

t o oprarm. tne nagresTunT 45 aal -

nhete solution is obtained. T?ﬁﬂs { he sol vent I's renoved by Breeze dryi ng
45 Cal ci ﬂﬂ’i‘?d “"“( hY' 4?%}5 %/98‘%51) lWlth SZlfpot arsioi; biself{t600d g . ) i s di ssol ved
inam xu%gssg,m il g i yl;‘é q/\%}'l‘é:r't‘g éuttyﬁd , and the

sol uti onester i reeqxtelhﬁkdl ttfe kaienyné @70@ th.p! Pot assi um
50 15 - (3 - I\/Ercaptopropanoyl) proline (500 ng.) is dissolved rn a

m xture of potassium bj rﬁf‘ ﬁl and water (10 m .) énd freeze
dried tophtgidat he pot smﬁ:g P%ano g/&f‘ﬁ f-D Q ucani ne 55 1- (3
- Mercapt opf OPJanﬁgAz?)ylthlolpropar%yﬁ) L prf:ol5 945@)% an et 0 —-55 13

1, 576, 16%f water (8 ml.) and concentrated ammomum hydroxlde (5 mnﬁgﬁﬂﬁ)ﬂ#&/ 480 ny.) are
d| S éQ)I v e stored with stnrin drﬁlenirg on fanshetho@eTke didtionl mix@uré) BidAuced & 10

N- et hyl :m gﬁ;’gg?nﬂ &Jt&ﬂtel tl]yl ac:i:tatehTh‘c;i aqueous phase is

e R e R e S
{ﬁdroxymmdemﬁdowni feshum lilﬁdl:d?nc daﬁteat { # vidho. The 5 Exanpl e 11 and

the t r ekesid P? khe mmap,wplbyan?ylbeédupmlme,oi csztam;Hdefrdxﬁ ethyl - (35-

benzoyl t A€ t‘)"ﬁ&'ffog‘F 2 2 m"h yprol ine and I - (3 - mercaptopropanoyl)

- L - hydfoegd,mpl i ne, respectlvely, are obt ai ned. Exarrpl e 20. 10

1- (13- Mer capf ops opa:egumbprbpaﬁaﬁwiln oﬂnecafsbg Y'a.s‘soﬁé‘d 10 By

substltutntethgndheaﬂm:)rnhmb -)cmﬂbmey olutiof Ckegt wRddr. arfon rﬁﬁﬁ er (prepared by

|tu}:"r? gi pRio a'evadlﬁ@quslldee molvne i n28xanpl e 14)

For the. FuRrHLIER R o ‘*'E&f‘hﬁ’if?ﬁ’t%"?fk‘ et Fanpl e 15,

treati ngrdalftﬁmpfré) Uﬂléd and bd’ixc ﬁféﬂ t6 difnes|piekd roﬂuciQEt yl t hi opr 6panoy!)

- L .- azewstallised fronp cthY%amlﬂxmp 45in Procedured At touebtah)tla+ (kd by Procedure B

of Bxanpmgreamorrgpanoylly- L -proling) ¢ hi opropanoyl) - 15 L - azeti@ne - 2-

car boxyl Procedacsi@ tert.-butyl ester and | - (3 - mercaptopr, opandyl) - L
- azet i di nel -(32 Mercapt hoyi) -acmi-plnree&p@retslemls)g)nsmiseolfbbthﬁd ned. Exanple 21

mixture of anisole (20 ml) or-ohe Fbupsomkd c Acid

rat

20 38y Suzﬁfﬁ kfﬁpﬁﬁr:l;aw‘:ﬁ fﬁc at:-l seve%:'iiéq epar gé}j
substit uteslatg: (L9 gDiipdissohv édtmi%ﬂt &Ee aerd? e for the
L-proli ngl ﬁddedb'[h?dryswhlersalt is f‘ﬂtb:ed pnd)medstalﬁzedffroﬁ(ﬁdﬁ%pan IS and treating the
product ropanoyl) - L -
pi pacol |£;ysm]E:§ ,,‘;%{ﬁo tP(ac ,eﬁsa;'é} "fgeel}rf%% 1 32‘?2{" 0t‘?*la‘&d“"apt 0 {opanoyl ) - L
- pi peco c aci d respectlvely, are obtal ned 25 Exang e 22

1-(3- I\/Er alt opropanoyl) 4- Met hyl - L- ProI I ne By substituting

4- et hyl efor -;ﬁlllne | rféfdure of Exanp Ie 13 and t hen
treati ngofmgr%@fgﬁﬁ% %95 00% inp m"‘ﬁ:
berpoy| tdhta@rpﬂﬁﬁadl(w glt- tlonlsI i'eezedrl g | 40 (3 -
mer capt oMro?anoyl - 4 - rret hyI - L - proline, are obt ai ned. Exanple 23

1-(3-Merc (ﬁ? g@é’p\’op?r l%drﬁ) Xro&ine &)e:(::]g l In?agé%xu?n oxide (49.5

mg.), and water (10 ml.) are stlrred with slight heating until complete solution is
4s obliamed Then the solvent is removed by freeze drying to obtain the magnesium 45
sa

30

Calcium v

1 - (3 - Mercaptopropanoyl) - 2 - proline (500 mg.) is dissolved in a mixture
of calcium hydroxide (91 mg.) and water (10 ml.), and the solunon is freeze dried to
obtain the calcium salt.
50 Potassium . 50

1 - (3 - Mercaptopropanoyl) - L - proline (500 mg.) is dissolved in a mixture
of potassium bicarbonate (246 mg.) and water (10 ml.) and freeze dried to obtain
the potassium salt,

N-MethyI-D-G_lucamme _ . :
55 1 - (3 - Mercaptopropanoyl) - L - proline (500 mg.) and N-methyl-D- 55



By substituting 5-hydroxy-L-pipecolic acid for L-proline in the procedure

of 35 Exanpl e 13 and then treating the product by the Procedure A of
Exanp|e 181 - QRj(Q = hnh7_n\l|fhl nnrnn:-\nn\ll\ P~ h\llilrnyy S

pi pecolic, and I - (3 ,- mercapt opropanoyl) -5 - hydroxy - L - pipecolic

acid are obt ai ned. Exarrpl e 24 1-(3-Mercaptopropanoyl)-D-Proline 40 _
By substituting D-proline for L-proline iin the procedure of Exanple 13 and }o
40 then tresating the product by Procedure A of Exanple 18, 1 - (3 -

benzoyl t hi opropgnoyl) - D.- proline and | - 1(5% te1 Mer capt opr opanoyl) - D -13 -

gr zl:le?sl t m g. Z%R/Et/ﬁyﬁyr” dkﬁ%fd n%a éas dissolved in water (?0 ml.) and fregze dried to,gbtain the ¢

t hi oacetic acid (50 g.) and net cryllc acid (40.7 g.) is heated on the
steam bath for one hour and then stored atEmmdlee erature for 18 hours.
After confirm ng by nrrr spectro "E”ﬁ b'H;E!Déf%Y yeelingn of t he

met hacrylic aci has @%%\‘Pﬁ@‘h&t’ ;uc{’b 'r“éot'.P ;‘;‘h ;‘I“F fin 3
vacuo and the desi re e oym. ropanoyB C Q! { ,g,p,oh% AI. ‘ﬂ Ganﬁzf)d IS
separ at ed i =t he fraét- l(ydroamrbhnbonekpeag/epparatobtamedﬁo 12 . 5- 13

yield 64 g. Exanple 26 3-Benzoylthio-2- I\/EtEhQ/ ﬁkgﬁanor c Acid By substrtutr ng

t hi obenzoi ¢ acig for the thiga q@g,t,{;maﬁ;pgndy i h b0 c® 10
Exanpl e 25, 3-benzoyl t hypydisdtliddy L RIARANS chrboGd ad P& d b
55 14 substituting L-azetrdme-2::arboxyh‘¢:: acfi’gf'olr tﬁe lg’é % amplre (l?tr)ef%arr:he L}-'

14 Exanpl e 27 3- Phengtoli ltlmlestﬂ‘-m/dte erfrﬁxamplAdﬁ dre gshmbdntcudsnm
t hi ophenyl acet.i g aci é T@E a‘ﬁ?g; P&PH“ p‘H Gprd {El?rpl e
25, 3-phenyl acetyl thio rt«aryam.c %ﬂn't&t t,gﬁ (- 1ikg gf"m"a
Exanpl e 28 mercaptopropanoyl) - L - azetidine - 2 - cdoboxylic acid, respectively, are
1- (3- Acet yI t hi o- 2- mefbtipgst ropanoyl ) - L ProI | ne Tert -butyI Ester L- Proline
tert.-butyl est (5.19.) is d| _@%e‘_ an Hoone n 0n1 ) andthe
solution stirred and ché LB Nl ‘Béi‘ cho &"E

g.) 10 di ssol Vedplt ﬁ’é bfnﬁ f(frélh % term

| rrrredl at el y by a sol rpcuaeduwoma‘xaﬂplawsim theai ey ﬂrﬁ&ﬂﬁk@l(l‘ofﬁﬁa

g.) in dichl ororret hatfe 1 (-3 mimeycaptopropgnogll - m-mmesshcsatcrd mrbgts'ir:stqrhadlcé? bath
and 16 hours at®r oonfFEAISTaR Py - {‘hep“f?F%ltﬁ“ﬁldt respectively; prejobtaingd it and t he2s
filtrate i's concentrated to dryness in vaggignpl;l'- residue is dissolved in
ethyl acetate and washed neut r al(3-NiéRambgopinbyl ) iNayl-S-Pblihed over 15
rragneSI um sul fate and cwﬁnemtﬁtﬁ\k an&lﬁl-ﬂﬁ:)’dlﬁﬁﬁ)r ILCprolike §othe proSeduftSdf Exdnple -

15 acetyl t hio 13 and tlmstr : by Eroce reoAi ofeExampiedlﬂallJt 87est ego
is purified by : qu wn& F?y hl o merdyilet d(57: 9 g:
Exanpl e 29 1-(3- Acetyf;ggf¥ g ]'iﬁﬂ propaYnoyI') ﬂ"f’rgf’lg "2% Procedure A
20 The I - (3 - acetylthio - 2 - rrethylpr(m ¥hy - L - proline tert.-butyl

ester of Exanple 28 (7.8 g.) 1r-(s-M&apmbnwdmylmsaymoxi-ume&fhcau:ﬁdsoI e (55 nm.)
and trifloroacetic aci dB dubgtitading)S-hydfok B L-pipecolio atid fart Iopolee iatthe mocedure of

t enper at ure the3ssol v %13r dre bﬂ;ﬂ!@d by the Brocedyr efﬁvﬂwke‘@rgrtatéﬂ
several times frome %peﬁgﬁg ool | "% %'%H a;%?”gc o ne’h"g disdbrved
in acetonitrile (40 nl.) and di cy exy am ne I s added. The
crystalline salt is borled wi t h fresh acetEsxmnle 24 e 100 m . ) chilled to
room tenperaturg and fi I tered, i el#-Mermapiopropgagyd)-D-Pralipe 187_ 188  Th| s,
material is rec@&/ flgF r“] G"%"QP“’ %}"ple'ﬂﬁ nd

. ) st alll{eh %‘gﬂ?k 8|l§p°m}1%%’ﬁ of Ex
crystalline dicyclo pm,lyf 1 g 3a. Hib?é ﬁo&‘ﬁ,oﬁf/o ueous
pot assi um bi sul fate belme. mmrm-eo yrl-e mmtedt e. The organic phase is washed
wi th water and concentrated to 30 dryneEs tlt residue is crystallized
from et hyl. acet@te hexane to yi el qg& ld“o_—z “lp bikldio - 2 - D - 45
met hyl propanoyl L - pk%hﬁ';%’of iddcetid cﬁ%(l[ﬁ ﬁ tﬁacry"hclcld'(?&o%) 'is heated on

the steam bath for one hour and then stored at room temperature for 18 hours.
After confirming by nmr spectroscopy that complete reaction of the methacrylic
acid has been achieved, the reaction mixture is distilled in vacuo and the desired 3 -
50 acetylthio -2 - methylpropanonc acid is separated in the fraction with boiling point 50
128.5—131° (2.6 mm. Hg.), yield 64 g.

Example 26
3-Benzoylthio-2-Methylpropanoic Acid
By substituting thiobenzoic acid for the thioacetic acid in the procedure of
55 Example 25, 3-benzoylthio-2-methylpropanoic acid is obtained. 55



Procedure B 35 .3 - Acetylthio - 2 - nethyl propanoic acid (8.1 g.)
and thionyl chloride (7 g.) 35 are m xed and the suspension is stirred for
16 hours at roomtenperatureThe reaction mxture is concentrated tg
dryness and distilled in vacuo [err]. This 3 - acetylthio - 2 -
met hyl propanoi c acid chloride (5.4 g.) and 2N sodi um hydroxide (15 m.) are
dded to a solution of L-proline (3.45 g.) in nornmal sodium hydroxi de 40
(R0 m.) chilled in an ice water bath. After 3 hours stirring at weom
rature, the 40 mxture is extracted with ether, the aqueous phase is
£ ' Mbeotate  The organic phaselds dried over
rragnesi um sul fate and concent iRifgle pp dryness to obtain | - (3 - acetylthio
- 2 - - met hyl pr deRtreeylicetylthio-2-NbethyipromanciPrAeiiedur e C 45
Met hacr y| oyBy aubktiratingehiopheiflacgti] acidsfonthe etdodcetictackidh theippstedire L- prol i ne (3. 45

i n aof Bxmplods, Pehenylagelyl dhio2-mthylpronanein acid sbtancli car bonate (12 g.)
chrlﬂed in an.ice water bath, Baample 28 gorous stirring. Wien the addrtron S
conpl et ed, the m-xt drfA¢etylthi }m by} aneﬁhi—-t"mhperature for two hours, and
t hen extrac% wth et SaCIdIerd with N-~

hydr ochl gyl fﬁ%ﬂ ?ﬁ:@ﬁéﬂﬁﬂe@ V‘éﬁﬁ%{ghﬁ%ﬁ%ﬁm h”g or gani

phase i samm&m n M xegowith 50
t hi ol acepf I:acatylthio-@&wﬂlygm)qanuc mww mmmrmetmm tslr)s:mnntlyr onitrile are

added anp‘ igﬂ ﬁl;% ? em‘g‘ggﬁ‘%“@?'ﬁ%ﬁﬁ%‘atthr?fﬁ?‘ 84S hours. The _

r @aCt | ON JRloNe hethit ddbtas Gl astiel &fqﬁéaﬁﬁgﬁrvﬁpm i dlicPovip) . and applied to
a caosd unnmﬁnesiuhrsomatgoli:dj cEicuitrlama toi drimebshia maa}g’n&o&esﬁmtlfn“‘\(_aéture yselds the |
- 3 mephylprgpanoy pro mb‘ﬁ“’ur 1€ Y pr ol i ne.

55 aamfgggc romatography {§ifi ‘iarﬁ)gﬁ’ﬁ"'ﬂfgf ¥ 3 adhoyl )-L-proline Tert.-butyl
Ester By substituting 3-benzo gﬂxidmloasﬂ rret hyl pr opanoi c acid for the

3 acet yl t hl 0- 2- 143-Acetylthio-2-methylpropanoyl)-L-Proline 1,576, 161
5 At hy Pracedvsmdi ¢ acid in the E"lrocedure of Exanple 28, 1 - (320

Th -iroli i
benzoyl thi é};%lz%( yglpmlvm ropan -girdline tarebutyl dstet | ester is

obt ai ned acr e hour soraes ot nt)url:ct) anisole (sstﬁ‘l )alnd t:nfloroacetlc
0 e eratu
1-(3- Phemyiameanyll thh Irf.'snﬂe rﬁéﬁ gmem&aau ﬁ’d’nﬁg ﬁ?h‘é%he‘iﬂfl?ovei)m yl Ester

5 B§/5 subzesid 1516 hleMQJnlaandadl xylaanivei (4.5 ant) d f ogs t he 3-
acetylthsn% NVl g ﬂE‘i;§° Jth fresh g)a;ri : ) hilled s4pl e 28, 17- (3 -
phenyl acfik &d from isoBiobahbl oyd;)” ‘OH ﬁgmgi -butyl ester is

obt al ne ddlcEiqh lagniri¥Ball 8 suspended in a mxxture of 5 /. aqueous potassxum bisulfate

1433 enzg| e(t c%%l:) ﬁ? % ‘%l ater and concentriitec(iBto 30 10 By
substitu b o g“ﬁ 3‘9 _‘5}{’ L - proline
tert. BJ)hlesrzer for the'l - lme 15%" %%"2%5 Grdt'h yl propanoyl ) -
- proI | nﬁr g butyl ester |n Procedure A of Exanple 29, 1 - (3 -
bengoyl thi oy _ Kcetylri;r& by |. i@ pR&pehdic acx(l-(8 t g el eyl &n&taw p?d 155

- Exanpl e £8 mixed and the suspension is stirred for 16 hours at room tempér ature The

1-(3- Phewyttmonvhrtemeont@nmc led_in pecusl(b.n.80 strtutr ng 1 - (3 -
pheny!| ac?lpgﬂsarea ded ola,.lpo utio ﬁﬁﬁ% l:g'ZNl(ngfEm .-butyl ester for
I - - (300t Mitleld ifanric a'ter 1gatr mterld tiu@Qh ert. 40 butyl ester
in Pr ocefhixtige A e@fx_'ﬁl cdkedaviphl ezhez. She aqueol(sabhase lcf:dtamt n‘aheﬁwtretg 2 -

met hyl pr eagl q,t egrgam sulfate and concentra

20 Exarrpf?’p ryfigss 0 pbjaigl - ( pf“&ft’lg‘%nﬂ r?egﬁgl %€ H’ﬁ?ﬁf’?y‘ IsiwPlifte 1 (3 - Mercapto
- 2 - nePlegédureoPanoyl) - L - proline is obtained by treating the product of

eacﬁ of Ex wlaﬂchl@meaﬂmﬁﬁswedmlalsdumucl!»-prolme(345g)Trhae t hiasester (0.85

Water, 1 ) i ice watg
'S dg%% Ewntg orous%imn whe!n ghcE ag} on 1s %%ﬁ?@m?ﬁ% is sti rre§ solution is kept
) oom @r two HOLS, and AodFich! cehek CFHS ko) Vacuo and the

resr due plmselis aeidnhwadxth N hmaﬂoncap anedxtt-antearwmhamym@ehmgoe colum on the H+

cycile ( i Bl?se mtv}eeﬂ l%rﬂ&c'@lv theoresidpet Vith The 5pr acti ons
that giv %ﬂ‘l’st"h ei”"ga o oﬁvgl &gﬁu 'ﬂil ed. The residue

I S Cryst dibsolvé®h d’n@éﬁeacetlc acid (75:25), and apphed to a column of slhca gel.
Elutlon with the same solvent mixture yields the 1 - (3 - acetylthio - 2 - DL -
55 methylpropanoy!) - L - proline. 55

Example 30
1-(3-Benzoyithio-2-methylpropanoyl)-L-proline
Tert.-butyl Ester

By substituting 3-benzoylthio-2-methylpropanoic acid for the 3-acetylthio-2-




30 et hyl acetate-hexane, yield 0.3 g. The | - (3 - nmercapto - 2 - D
- 30 net hyl propanoyl - L - proline has mp. 103-104, [err] (C, 2,
EtOH). Exanple 35 1-(3:-Acetylthio-2-nethylpropanaoyl)-l-Droling '\/E.Lh.)LI_EsI_er

35 1- (3 - Acetylthlo- 2 - n'ethylpropanoyl) - L- prolineis
reacted with an. 35 ethereal solution of diazonmethane according to the
procedure described in Exanple 3 to obtain | - (3 - acetylthio - 2 - 2
met hyl propanoyl) - L - proline nethyl ester. Exanple 36 40 2
1- ( 3- Mer capt o- 2- et hyl propanoyl ) - L-Prol i ne ol 40 By s
substituting 1—@3—3@5%@—&—-%@%‘5 ““2" dél o PIIEh:HI;

met hyl ester in the pmethyimienaroighcidimtip procedurelof-Exg@ple 28rdr (3 ptbgnzoylphio - 2 -

net hyl propanoyl ) - Lmet*ﬁ)’l‘%?ﬂ“ﬁ%"’aﬂdé’"f'@‘MHP‘M'eﬁt“E)&;h‘?b’fé 37 45

3- Acetyl t hi o- 2- Benzyl propanoi ¢ Aci d Example 31 45 By
substitutitng 2-henzylacrylic a‘d?'t?h!'ty’facﬁt% gg P‘P’t?ylérérpddl“ﬁ the procedurg
of Exanple 25, 3 - acetylthi acid.is opt
T G Y Rt !ézzzpwmm &
Tert. - butyl ~Ester phenylacetylthio -2 - methylpropanoyl) - L - prbith &ud?BJstet' lﬂbb’dﬁ@ed
3-acetyl thi o-2-benzyl propanoic acid for t%%:rﬁplgg;tyl t h| 0- 2- et hyl propanoi c
acid in the pro edure of Exanpl

benzy! propanoy! )’ B Sl FQZ%“’ Je;%hm.o“fzgﬁﬁ'i?%%leﬁgﬁﬁ%% P2 98

1- (3-Acetyl thio- 2 bemg Ee?ﬁﬁ' - 2 - methylpropanoyl) - 1 -

product of Exanple 3$uuyls ambshlrmt:c&ldrefw df hBxaimple 2% 1 -a(¥t \Hehivylvhie 22-
1,576, 161 methylpropanoyl) - L - proline is obginedt hyI propanoyl - L - proline
tert.-butyl est&x in the Procedurerf Etxampple 329 to obtain | - (3 - 15

acetylthio - 2 - benzyl Er opandy P}’hﬂny’écﬂy‘ﬁbroo? F‘P&‘!Y‘PER )-k-prqline

1- ( 3- Mer capt o- 2- benz H&%‘t? AL=( %‘ “1“0 2 - met Y‘W°P§‘°Y1)A& lingi o -
¥erp este £ od - “g e ylp@;ﬁ% ﬂq;{p{ ﬁt hia

2 - benzyl propanoyl ) bty
according to ths prom&;rpayp@ haéhstdm aal n - mercapto - 2 -20

benzyl propanoyl) - L - proli ne as an oil, éx@ﬁ:ﬁﬂe 34 Si I | ca gel, benzene-acetic
acid 75: 25) Exanple 41 10 -(3-Mercapto-2-D-methylpropanoyl)-L-Prolme

1- (3- Mercapt o- 2- et hyl pﬂﬂmﬁnﬂhél'&ptb By S étprbEaabyINEL - proline is obtamedby triQ;mEy
substituti L ng L- hydr oxhe ct nfedck of Exdmﬂ%lweﬁtaad 3sasfolle\mt et her in the

procedur e Yof Ex Iesngm“ by a{‘u‘g’o “'A of 25
Exanpl e 29 and then GR#te q&sj" w m uméc{é,‘f,“[, w2 -
met hyl propanoyl) - L cycl?ﬁmi{lwalxymraﬁilthI dride) andOdlii waTzaér ;‘hefrictmmxg%tlrgnet er
Il - (3 - 15 dacet yPpsitiehiol rpactiomgre jp I ie € resipueds erys: ge and
| - (3 - mercapto "et‘:@f i %E? D roﬁ%ud
respectively, are obtal r?ﬁop W:I‘e gyﬁl l’fp 1o ]04 )fa’ E&gﬂ) '

i.c Acid 20

1- (3- Mer capt o- 2- net hyl propanoyl)

%
By substituting L-azetidine-2-ca ki (%é%zltﬁhm' 'mﬁg Efﬁof,fmyﬁé l{f?lmést er in the
procedure 20 os Exanpl ¢ .39. AceGRhibND I R&nAPS 1) Q¢CObdiiMTis t&icfel URAANT © '%5
of Exanple 29 and themefb@htolﬁtwnn(jf diszoimathiixen Afordingd to fhe- proceduread@tnlet ino -
- met hyl propanoyl ) ﬁ!amplaie'lol ehtaie 1.- @ - acetlthiox\a i eethylpeppaeayD -- butpyelinest er |
1,3 - acetylthio - f '3’1 - propanoyl) L - azetidine - 2 - carboxylic

acid and I - (3,+ marcapto- 2 azetidine -
- carboxylic ac‘f'od are 0 ?.(3 M%é:apto-Z € %ﬁ%? lme Alli'ilde 4%

1(3- Mer capt o- 2- et hyleRed gmbgﬁﬁ'zl & DAl a%paﬁsyﬁeﬂ{' ip PoRtnosn L -
L- pi pecolic acid in mimm«pamxdeaimbmml Exarrp e 28, treatl ng t

Example 37
45 3-Acetylthio-2-Benzylpropanoic Acid 45
By substituting 2-benzylacrylic acid for the methacrylic acid in the procedure of
Example 25, 3 - acetylthio - 2 - benzylpropanoxc acid is obtained.

Example 38
_ l-(3-Acetylthio-2-benzylpropanoyl)-L-Proline
50 Tert.-butyl Ester - 50
By substituting 3-acetylth|o-2-benzylpropanoxc acid for the 3-acetylthio-2-
.:methylpropanoic acld in the procedure of Example 22, | - (3 - acetylthio - 2 -
‘benzylpropanoyl) - - proline tert.-butyl ester is obtained.

. Example 39
55 l-(3-Acetylth1o-2-benzylpropanoyl)-L-Prolme 55
The product of Example 38 is substituted for the 1 - (3 - acetylthio - 2 -



product according to Procedure A of Exanple 29 and then continuing as in 30
Exanple 34, 1 - (3 - acetylthio - 2 - nethyl propanoyl) - L - pipecolic acid

tert.- 30 butyl ester |1 - (3 - acetylthio - 2 - nethylpropanoyl) - L -
pi pecolic acid and I - (3 - nercapto - 2 - nethylpropanoyl) - L - pipecolic

acid, respectively, are obtained. Exanple 44 35 :

¥=14- Benzoyl t hi obut anoyl ) -L-Proline . 35 To a solution
-proline (2.88 g.) in normal sodium hydroxide (25 m.) chilledsin an
/1gat h, 2N sodi um hydr oxi de (flge%n .) and 4-chlorobutyryl ;ehloride (3.5

g- Tmmmhmom—mﬂre for 3.5
hours anfe ki b l"‘t‘ B'éh' tindhq Rrogedurgsh of Bxamplg 2ot assi um -
car bonatg% Eﬂfﬂ?? ace e"zypm(p%’y '%[) rfr ¥aded. After overni ght

stirring at room terrperature Ekdifiplé smCt i ON 40 m xture is acidified with
concentrat ed hydr ocH{&Meecapior2ebeazylbrenanoylidi-Buling t h et hyI acetate. The

orgahi c | aykr I(I;Zgzgﬁtmwovér bta%‘magﬁ)gﬁéf-%%glgnd 13 w%h ated to dryness

i n vacuo dgm im‘p f'lica gel with
benzeneagaﬁe&-@a[&c%-ty%?p Q |§Es C%ﬂ?lé.l rfg6 H‘g d&sired met-erial are
pool ed 45 and concentrat ed to dr ness y| eI d 1 35 g. Asmall aliquot of
thig,material i s r a sz§m th 1) ac e and d| cycl ohexyl am ne is
added unti | ppH smu X TS y %%1 i‘ g hexyl ani ne'%sal t

crystal | prR& ..%‘ iﬂiﬁ‘ﬁﬁgﬂéﬂgh lté acc‘j;th r@ Kf 50

1- (4- Mer Eggni b aﬁlD yHeh- gl ﬂan Example 34, 1 - (3 - acetylthio - 50 1 - (4 -

Ben | t hF“G -L Lhyd nm;e :1!3“086 f)teﬁsblmlsﬁm VeBtn a nixture of
vat & 3%'
(455 0.1 4 f_ﬂpi% ‘%ﬁ? g E&#Pbhe hddr stirring
ture,

e ta
room terrpe the ut ed WI '\'}vat er, filtered, extracted

W|th ethyl acetate, and the a mks4 hase was concentrated in vacuo. This

ammoni um sal t of 5‘5(3 Me"°“1"°‘2'g§thg}‘g x'l‘.’ Il oisetidi ‘Pfo’yl) - L - prolineis

purified b . r coI u

G eyt o mﬁtéﬂ 3§'"°é° R &”Eﬂéé?fi‘%ﬁaﬁwm 45 aartnt of

amoni umhhn cantitngupods h:ammrmetml oyl)s Idi ssol ved in water

(2 m. %@'@ﬁiﬂl'e@ﬂl%ﬂ ﬁnbltﬁ!fl eﬂe%»ﬁ getyithinond ¢ metyli-resi n anal yti cal
M

or o’ | nEERED G R oL GCLIEIMR o W th yater . The

17 Lraclt I ons cont ?(b'ivlé?& h;mgﬁ hc(&w f hydryI reg?ent ?nd .

PRSI, & L) ‘*°f*rﬁeof i a%’*;@ %E’é? Bl P i s pr oduced
lﬂ T n

by 3he gmel e(§ hie -24- meth proﬁﬁBylSLSB lﬁpecl:ohc a:l:ld tert.- 30

Exanpl e s i }peco ig aci

L S T A SR

sblwlon of boron tri br_gmeela,yum{,ﬁ@ﬁmr,mhbane (50 m.) is 195 added

dropw se Wi Tdu solution &M Qproie (1.68%.)54 hdrihlRadinh hideoiide12ahAl. ) criled hour at -10 and
2 10 homras uatbath52N Wawlvdmtlde)ﬁZ 5 sl.) sxd#chlorabuityioy cltlbmie(thﬁ ef ul addition of

o g arlE LIPS B i Tl T

Exanpl e #Aktkbis acidified with concentrated hydrochlorlc acld and extracted w1th ethyl
1- (4- Ben ¢. fihe orpa magnegipm|splfase and cfoncentrated to 15 a)

t
o St i H b LT | 5 e e
andgst he Badx dthi:éhtﬂaﬁ:d iem iL b alf liqueP of fma@ s e e reaction
m xture dxssotyemmettmmméahd» alided writil pid 84110 (caawet b) o a solution
of L-pr og gvevw Ttaedgvalohewlmth cs:@tﬂ"mﬁ s dmpedigely(m3- b9 20 chilled
in an ic bath 2N sodi um hyd oxuile 12.5 m.) and the 4-brono-2- 20

met Qy| but anoi ¢ aci d chlyQy ivlecBiobaasiLiBtoRR! t (3) (3.9 g.) ar? added. The

reaction m xiurepdy ag I urs>&nd a
SO penS] SRek A e e i o, Lo Wt ARSIt bonat 6 (3. 4 g.)

i N wat er teupératre, thq sixterd sl dilwted ewith owatern filyéred, sctxtraqt¢¢1glth1tethybom t enper at ur e,

e phase was concentrated in vacuo. This ammonium salt of
t he r eacﬁ Btﬁ ﬂl?merca;(#:)bu'g.noyl) - L - proline is purified by ion exchange 55

chromatography on a column of diethylaminoethyl-Sephadex (cross linked
dextran) with a gradient of ammonium bicarbonate, yield 0.7 g. The ammonium salt
is dissolved in water (2 ml.) and applied to a column of Dowex 50 sulfonic acid resin
analytical grade in the hydrogen form, and the free acid is eluated with water. The



25 acidified with concentrated hydrochloric acid and extracted with

et hyl acetate. 25 The organic layer is dried over magnesi um sul fate and

concentrated to dryness in.vacuoThe residuetschronatographed on a

colum of silica gel wth benzene- acetic acid (7:1). The fractions

contai ning the desi red product, 1 -- (4 - benzoylthio - 2 - nethyl butanoyl)

- L - proline are pool ed and concentrated to 30 dryness in vacuo 0 )

30 Exanple %8 1 -(4-Mercapto-2-nethyl butanoyl)-L-Proline By substituting I

- (4 - benzoyltpjo - 2 - net hyl butanoyl) l4_-,6mlprollne for the | - (4 -. 9
anoyl) - L - 35

benzoyl t hi obut : ? " %’ﬂg&ﬂtf“”‘ mat ‘qkédf}’laeagm
gg 35205 oAy Y:t(l) o!lgé dcbdigy tﬁcgpr eof Eflmfplebr ono

(4 - nmercapto - 2 -

Exanpl e 49 4-Brono-

- 2 - benzyltbut anoaﬁﬂem[pplﬁparsvd by the pr ocedure of G Jones and J. Wod

[ Tetrahedron, 24, 2961 (1965) starting wghndfd 46 di et hyl benzyl mal onate]
for the ethyl - 4 - bronp - 2 - nediBrbio2-MeindteitannictAvid 40 procedure of
Exanpl e 46, .4 - brono Ett&l ben inbu-t an-ouatladhuchnoseOMIaJaned an&ExhnmWoed,5

S| d 50 I d
hrors 2 b ST P S iy A
in the procedure of aﬂlﬁ fﬁ%’?ﬂ readt St110:11 rmm n S daf :It!l::ldltgbn-of waterd Dhe layers
benzyl but anoyl ) - L are gparhaiedand the gtgaapnb:gelsgjuh wgh dter, dried and concentrated

boxyl reagent

5:

1- (4- Mer capt 0- 2- benZg95mesAe Phtpin 4-4spme-2methylbutangje agid i ng | - (4 -
benzoylthio - 2 - benzyl butanoyl) - L - pgghplessf or the 50 1- (4 -
benzoyl t hi obut apoyl ) - pr ol i-@8ehtoyktie2prethyibduanayl)di-Piokiwenpl e 45, 1 - 15

52 1-(4- Mer capt obut =8 mustu apypom tamneratyre. Thy reactipp FHBRI% ol | ne
for the L-proline irfoPf TQ'F‘E)SQ led 8 o E‘Ml 4 ANy aSARIe 153 P the
product to anmggol ySdhﬂle Sn |48 ébmh N ldt (12.5901.) and the 4-bromo-2-
benzoyl t hi obut anoyl )methﬂbutam ihohjoride ohtsne:hdpart (a) (39 g.) areadsiahIdio ue aam;;/l ) -

L~ _hydroxyproline, IE NnZoic a‘rgqu?/?s aﬂo m&m r nat%‘hﬁu;sg:%né ;a:::p(%s‘l:l) is

1,576, 161 dded. After overmght stirring at rooml action mixture is
1- (4- Mer capt obs anoydc)d:ﬁedAﬁ&t dofitenarated Gadrbehtorici aci fBycteiNoigit ethyltarcetgte 25

L-azeti di ne- 2- car box erqssaaerlwemrdr @ver magnesipm sulfate atﬂﬁé m& 09 BEss (3 o
44 and subjecting t 'd‘l)eo“?rﬂ ﬂ§$ &tﬁn& n%[fé educt, 12054 1 - (4
- benzoyl t hi obut ano oy]t Wﬁ&thﬂbﬂﬁmyl) L - pidli ylpbaecﬂﬁidctoﬁmltrhted td 4 -

5 ner capt obut arsoyl ) drynsssmam&l dine - -2 - carboxylic acid, respectively, 30
are obtained. Exanple- 54 Terr] 10 ERnple 4Bt i t uting L-pi pecolic acid
for the L-proline in the procedU-déMsircapiosdupéethylbutanbgl)-IPrelind subj ecting the
product to ammonol ysr s Evssubsut\mnadp-l(é -Aigpzoylthio (: 4 ~m¢:tmrhlmgnloylhr- dmbubrahm;fm)

- pipecolic aci g and‘l‘l"'l - ‘:e“z 2}? #p‘d*i ‘“;‘t °9r°gﬁdﬁ(96?’faﬂ“’¥fé§d
respectively, Fe ob(t ai MEFP Ex s '?c ey profine 1s

1- (3- Acetyl t hi obut anoyl ) - L- Prol.i ne Tert . - Bumple 8st er -

Di cycl ohexyl car bodi i m de (6. 2 g.) aﬁ'rEF"MdEt‘ F"PHF?!B@F it ic acr d 4 86 g

are added to a sol utj orByomubsit rnaleﬂwb % ‘:fé iy Y“:ﬁ

6 o oot Hangn 60 TS A i 3 DATNCSh 41 ot
bath is renoved and b ednnewtlﬂxanmsmw-rtrr ap - rbafzmbmememd rsrdbtairreu 16
hours. The precipitate is filtered, thefx?ltr is 20 concentrated to

50 (4 - nercapto - 2 - abeszqﬂdeufnam g:hé)nmc dcid- (8 @ @hd thivnylshlotide(7 186 dre riixaiTpl e

dryness and the residue is chr tﬁg{ QKQJH- rfi silica 20 gel

wi th chloroformto obtgn u'i; tituting 4~%Fo n%il Yaed fhe PUQrbhS2-

tert.-butyl estsgr, i\)‘i) 1c§hc1d in the procedure of Example 47, 1 - (4 benzoylthio - 2 - 45
benzylbutanoyl) - proline is obtamed
. S Example 51
1-(4-Mercapto-2-benzylbutanoyl)-L-Prolme .

By substltutmg 1 -(4 - benzoylthio -2 benzylbutanoyl) - proline for the

50 1 - (4 - benzoylthiobutanoyl) - L - prolme in the procedure of Example 45, 1 - 50
: (4 - mercapto - 2 - benzylbutanoyl) - L - proline is obtained.
Example 52

-(4-Mercaptobutanoyl)-L-Hydroxyprolme

By substituting L-hydroxyproline for the . L-prolme in the procedure of
55 Example 44 and subjecting the product to ammonolysis as in Example 45, 1 - (4 - 55
benzoylthiobutanoyl) - L - hydroxyproline and 1 - (4 - mercaptobutanoyl) L-
hydroxyproline, respectwcly, are obtained.



Exanpl e 56 1-(3-Acetylthiobutanoyl)-L-Proline 25 The | - (3 -
acetyl thiobutanoyl) - L - proline tert.-butyl ester of Exanple 55 25 (5.2
g.) is dissolved iha—mxtureof trifluorocacetic acid (60 m ) and anisole
(30 m.) and the solution is kept at roomtenperature for one hour. The

solvents are renoved In vacuo and the residual | - (3 - acetylthr obut anoyl )
- proline is reprecipitated from et her-hexane several tines, yield 4 g.

di cycl ohexyl am ne 30 salt is made by the procedure of Exa~rm| e 44,
k" 8175 176. ,

proline of Exarrpl e 56 (0.86 (Example sdl ssol ved |n5 5 N net hanoI I ¢ amoni a
(20 m.) and thé‘ﬁ"é’&é‘t@@h“‘ﬁ‘?%ﬂﬁf’b“ﬂ%m%% EaderylicAcid gt room tenperature for

2 hour s. w§ r»rvhv forn thet e’r‘?lesémuéw 35
chr gmat J§PEDHE gif h oy} W"ﬁﬁ wat er. The
i

fractronﬁerm ﬁdaﬁbyl)g- nee 2- car yhc FeidC aexh u&[ﬁnﬁul) - L - proline
are poolabthingdd | yophili zed yield 0.6 g. The dicycl ohexylanine salt is

produced by the procedure of ﬁ’éx%”iglsﬁ 44 mp. 183-184. 40 -
Exanpl e 58 : 1-(4-Mercaptobutanoyl)— ecolic Acid 40
1- 18- [ [ ( Et mgx¥ibsGtafinpanyibédolid LidToARA DY J) ine imm&bdea@reﬁfm{npehl orngformate (1.2

g.) is aﬂddatl swueemmothutproducofto ammendlgyist apino Branmpd 45,- 1 prdl-i ne (2.03 g.) in
nor nal } Sg;stglcrﬁ‘“d)a“drfd' “rremerraptebutaned) ski-rred vi gorously at
[err] fd’r"’ef) & “ﬁ%?quP*’&W&yf ¥ hours at roomtenperature. After 45
acidification with concentrat®dmpgdsochl oric acid, the mxture is extracted
wi tth 45 eth I la(l-émtrl&hlotﬂ!moxb)r awllue Pertidutyl Esttashed with waser, dried

over \51" )m z!l’llﬁt)rwd n:gaolssre to i eld I -
(3 gﬁgggm ‘P@rr FrEy pei AT gk e 50 So

1- [3[[( M ThOprecvitate is-fiftdred, kieiltrate is 50 Aqueous
2N2@ odi umde;mlmn(uodley ne@andrthe r esiﬂudns:ehﬂomm Mmoray:blumh lobsilicde (805 g.) are
added t gekwi h ferrm tgrobtaimk of3; veetylthiobgtagoyl) 1 by - Reakipriteptbiiyldr oxi de (50 ni )
chi | | ed *HRyYE &d in an ice bath. After five minutes the ice bath is
renmoved and the stirring is cExamplesed at roomtenperature. After three

hours ethyl xantogeni cl-@eﬁcatysleobutanordb[-&dmam salt (9.6 g.) is added and the

m # ure . ngr rz acstylthio b‘gﬁﬂ%‘&r F-xgmpiﬂrﬁé sol2tion i's
acrdrfr ‘[ﬁ ;{“ﬁ Q‘;gfﬂ ron ‘@“ |?{§Eed with ethyl
acet ate re%&\ﬁd%{ kb &n tﬂh’@ésndluﬂ IC {y& i8 &y LMNEpfolimdis t he
§ 6, 1Gdprecipitated from ether-hexane severa] tlmes, yield 4 g. THeXdicyelohekylamine chr omat Ogr aphed
colsgihis e by thecprogsaure\of Epample,fdmp-d 7511 Menzene- acetic 30 acid - (7:1)
sol vent, to yield pxahmpres? [3 -
[ I (et hoxy)t hi ocar bonyl ltskmen-]:mm&nom-l]. Prolike - proline, mp.[err] Exanple 60
The 1 - (3 - deefyBhibhutddoyty y ILt hpm)isaoh Bxampld b6 @.gsr @panoyl ] - L- proline
sol GISMYFd@fS@H {b ?QN E)and theeaction mixfure is sto doxane (20 M) is
addha i RS, e b "EHRTS. S il Oinoy )L
D 0l | Ne fiadis otk e NAF Behred 0 Eua o O T s led in an ice
bat'h, o\peoledandyaopbilizef yicld Omsn'lllleetbeyclﬁhaylammelsdt inproduced bypthed and the stirring
i s cont iPARfedpre g Exampleddy mep. A33-ridm 10 temperature. After acidification
(ﬂ concentrated hydrochl orig,a6eds the aqueous. 10 phasg,is extracted
with ethyl acetat e-{3-f[(hiﬂmﬁi)@ﬂbbn@l]tﬁhﬁﬁ@ah@/l]dr-meﬁheoVeI’ magnesi um sul fat e and
concent r at chyl chlodofofhiaye(@2.) istaddedyto @ sélutionlof 3-mefcdptopropanoyl-L-

[ [ (benzypraling Q?ar)b almd ap¢ (30 ml.)|and theymajktureds stEsc—drrpI e 61 15
LW e e
L] cgg[ﬁ: ﬁ*vs‘} &mdggé PR 15
aare MaarwF pakrania chi*dride (8.5 g.)

are ad a8 lﬂaOe,a s utcloone rodl rdeyné&s?&og )nerlqh N sodl3 um hydrOX| de (50
m.) ch.li('rtwv)a#amymhlqleapﬂnﬁvlhn1—. owolipgt h. After five minutes, the ice bath
I's renoved and the stirring |1§‘aﬁ9,@tsgnued at roomtenperature. After three
hoso s, et hyl tri tiHIHEGOBRARERbatIthiolpriahagisi-prolital t (10.5 g. yoi s added and
t he m Xt ur dgucous 3N sodiudthydfoxid® (@5 wil. parid Srbasdridpeopict§] chloride (8.5 8.)

are added to a solution of L-proline (5.75 g.) in N sodium hydroxide (50 ml.) chilled

and stirred in an ice bath. After five minutes the ice bath is removed and the stirring

is continued at room temperature. After three hours ethyl xantogenic acid

55 potassium salt (9.6 g.) is added and the mixture is stirred overnight at room 55

temperature. The solution is acidified with concentrated hydrochloric acid and
extracted with ethyl acetate. The organic layer is concentrated to dryness and the



overnight. After acidification with concentrated hydrochloric acid, the
mxture is extracted with ethyl acetate. The organic layer is dried over

magnesi um sulfate and concentrated to dr yness . to yield | -[3 .
[[ (et hyl t hi ot hi ocarbonyl]thi o] propanoyl] - L - proline. 25
2

Exanpl e 62 5

3-[[ (Met hyl am no)th| ocar bonyl ]t hi-o] propi oni c Acid Met hyli sot hi ocyanate (4

g.) is added to a sol ution of 3-nercaptopropi onic acid (5.3 g.) in a

m xture of pyrllne(250n1 ) andOSNso The
solution is kept—at—i400 Yeumars Rl A g
The 30 *resi due tesidwki xsshrbmadgmvhed/aherco(ui:ﬁ@fnmc@gel mth dnﬁxtud Uﬂ\,banhene-
concent r at ed hydrocﬁz&% o mdﬁ ﬁ& ﬁi ahyl e l{’& 9&33er1 “The 3ot gani ¢
phase is concentrat YiGiosH ey b°‘§ff’%“l“8y Besife, !

[ [ (met hyl &mi no) t hi ocar bonyl ]t hi 0] pr opi onEganeté 66 m p. 86-87. Exanpl e 63

1- [ 3-[ [ ( Met hyl &ni no) t hi ocar Bedji(BenpyilthioisarhonyilthiplpropanogllyL-proline

Proline Tert.-butyl EsA sqlution of benzylthlocarbonyl chloride (11 ml) 31511 nqz ed of

L-proline tert.-but ﬁ" g.) in
di chl or onet hane (10?1?; ?efgrgi %ﬂ:g ﬂgétﬂ:ﬂqug{p;%{%e%ﬁgfs hoursat roo§r§ '

di cycl ohexyl cdPfbodi temperetu(e2 AQier agidy fica'mdl leth—concentrated hydrochloric acid, the aqueous. 10
net hyl am not hi ocar b lPI‘VFt ép‘i“émbé" aefe - The wﬁ%'éd m%‘?sﬁm 15
ol

m nutes, the bath |Bm? ggﬁd}ﬂﬁ,{iﬁt it }rultr?g o B nued

overni ght. The preci pltate 'S flltere the filtrate is diluted with

40 ethyl acetafse and Washedlm hhhi )t E,% Srdigpcent rat ed t?
dryness to yield I - Musmffﬁ A g sty - L

pr oline tert.- but ylu-ee ko aéﬂdﬁon bm hydroxide (50 ml.) chilled
1-13-[[(Met hyI am no}gttdmtmdmman ; m 4ll_er cbathg‘e;rem&%ed asdtl:,G A |

- (Met hyl am nojhi oc F%ﬂ% b 'z‘;‘t'l g hgurs.e :ﬂ“ 8%‘1 r

(0.98 g.) is dissol g ighe, A e&‘a&a 1s a uﬁaﬁb&&%’t‘ SI loric éoo the m[::::re is 20

trifluoroacetic aciektfactedwith ethyl aé&itel'l'heﬂlgaﬂiﬂlay’er&tdnbd)m nggmpsurmiulfate ahd1e

m xture i S concentr "éﬂ“‘tﬂt?dd? Inesssto yigldadd o ethylthipdiocarbonylldiqiprerdnpylt at ed
from et her - hexane t hrd&!%yes’ This material is 50 chr omat ogr aphed on a
col um of. SI | i¥a gel WI th a soI vent mni xt Exemplé 6henzene- 50 acetic acid 25
(75:25) td yield I - Ylé'ﬁﬁ“ﬂ '?"I‘H"GEHWBB‘HWWW Affbr opanoyl] - L -
proline, [err] [sil @ lls }2 ﬁt e pﬁ‘(’)’a‘:"{“’a‘“
di cycl ohexyl ammoni utacza ?l: “'fudfy" tqu{;hk ((, a&ﬁ} 4 9.)

i s added to a ¥ol ut tresiduefs dﬂ;solvea?m water (300 @n.) t ﬂ‘ia&a/ﬁtby&bncenti:ated oidedchios c( 1034
g.) in a mxture of atpﬁ}'mdd! @ g‘p% QRSGEEOMCQWWWM'% (100
m.). The solution 7<¥®8 Pittiqeprbogylithiolgropionic acidy P Hc¥tnt rat ed t o

dryness in vacuo. The resi due is di ssolv arple 6t er (100 nl . ), acidified
wi th concentrajed hydr ochl or {8 [E{M"H'Y &“ﬁ?ﬁf‘%‘%‘;ﬂpﬂ?a’é‘ﬂﬂﬁ‘ acet at e. Th(:?5
organi ¢ phase i S & E Q tl+ E‘o?me Fty %st rt(? 71 dq’l dljoxybenzL)ﬁ'w.zolé5

[ [ (et hyl ami no) t hi ogads f ﬁ?f‘- s CTLE i by bath,
60 20 Sllcyclohexylcarbodumlde (2.06 g. ) and 3 )él_mEﬂiﬂalﬁiidthxocarb(::yl?lll‘m:fr%m:mc

20 Exanpl e 65 [3a 19 i

Syt sotyana® | ooy g poppiy b TR AT
mer capt opr opanoyl) yle t m Ql[[(ﬁlethﬂkmigo))hldndirbanyﬂthib]ufoﬁalﬁidl N Isedmum: hyntlr oxi de
(5mM.) 5 and ppewbesiee. ;B. WI30°The sol ution is heated at [err] for
four hours and concentrated 5 in vacuo. gxipié e6i due' i s distributed between
0.1 N hydrochl4ric acid anbl[sd[(Mythylamabnmecaﬂibhﬂltlnolymhmyll-.'Lymfoluies washed wis h
wat er, dried over magnak! u(Mebyléminethincatbangitio naab)é)d-ltepdxh eves.dutyles ;pr eld |

- [3 - [[&ethylanin HH in l°(3 m etiq @cid (
6 £y by amon u@ a@"ﬁm@%&ﬁa f e i ;:?f:::%ﬁ:&‘ ﬂb‘hﬁmzn e 1o
a solution of 4ghe bl&emﬁlegrdphea ofttagoluni ot ﬂc&,gelmv BenzxrApI € 566

| -[3-[[(Ethoxy)car ?_@Myh id ﬁ@f)—t yigkdil B il 0)1111 ﬂQMYHéu OEA!ID ttuting
| - (3 - mercapto d%yc]o oae o1oFiie peid EH’
mcnothl SEEEEL “W“Eam‘)ﬁdz*;%@id %*%Lﬁ:s%%m;?’ s
et hoxy) car bssn Tcaptopropanoy mixtire of pyridihe miga I neds
[ [ ( y) yi] N sodium hydroxide ( lOOyb e solutlon is kept atm40° for two hours and
concentrated to dryness in vacuo. The residue is dissolved in water (100 ml.),
acidified with concentrated hydrochloric acid and extracted with ethyl acetate.
The organic phase is concentrated to dryness to vyield 1 - [3-
60 [[(methylamino)thiocarbonyllthiolpropanoyl] - L - proline. 60



Exanmple 67 | -[3-[[ (Ethoxy)carbonyllthio]butanoyl]-L-proline By

substituting | - [3 - nercaptobutanoyl) - L - proline for the 3 -

nmer capt Oprgpannyl L - nrnl lhe in the orocedure of Exanple 58, 1 - [3 - 20

[[(ethoxy)carbonyl]thlolbutanoyl] - L - proline is obtained.

20 Exanple 68 | -[3-[[(Ethoxy)thiocarbonyl]thiol propanoyl]-L-azetidi ne-
arboxylic Acid By substituting L - azetidine - 2 - carboxylic acid for
roline in the 25 procedure of Exanple-59, 1 - [3 - o’
emhoxy)thlocarbonyl]th|o]propgﬂﬂgl] - L - 25 azetidine - 2 - carboxylic
a 1S optarned. Exampte—69

1-[3-[[(Et hoxy)th on (6panoyl | - L- pi pecolic Acid 30 , By
substituti n @gﬁF laéﬁ’}’ﬁaﬁbﬁ f_h'?iPrBP*}"ﬁ%" H?"t"ﬂ% procedure of Exanple 59,

ggtéﬁ}let[ﬁa?ﬂ ¢S th ﬁi@?&%ﬂ# ﬁf@ﬁ%ﬂ??ﬂ; .Eﬂcjﬂ”gy?ﬂﬁ :Of@"ne

By subst iin erc# %hﬂ resxdue'rlsca tl h»ydm:lﬂbﬂunﬁ:: 2id ét

rrercapto r&amElaye 4 6’ ényzlvsmlhs de 60, 1 - [4 -

% ( beggg i Od%’es“ cﬁhﬁ* %ﬂ;ﬂé ﬁm) caft °“y%g:ﬂPE°ﬁ%“% “obt ai ned.- Exanpl e
[ 2- [dicyBatrexytirhine ) csdlukionyf thé heacnnmaa.m)é sypstituting

- rrercaptopropanoyl - L - proline for the - rrercaptopropanoyl

L - proline |n e procedureEmhplExSa l e 60, - [2 - 40

(

2
[[ (benzylt h| 0) Ry )RRy 'Kgp opnayllf !UPilﬂ?e i's obtained. Exanple
7

[
2 [3 FRd- B & L|nLol @nhne Met hyl Ester 45
A sed uti (glﬂet IXy arbo thégf[ ﬁ‘gi?ﬁabﬂi pﬁ'gi%grﬁ pan0y|] - L -

proline 45 in ethyl acetate is rea an et erea sol ut¥on of _

di azonet hane unt| I tent coI or After di scharging the yell ow
color with g f lﬁgéﬁ% 3 'T'fha ‘ﬁﬂ’é}:ﬁﬂég?& \:?m Z‘g!' 'grg r emoved in
vacuo tngrcapto Ei\y, oli ¥ lH arSafyl I t hi o] propanoyl ]
120 P dletkykar ]thﬂﬂ&@d":;:yig d S SF f 1 2 Exanpl e
7

-[3-[[ (Met hyl am - Hydroxy- L- pi pecol’ic Acid

By substituting P@ﬁ(?g'%ﬁ{hmg df; Sy’fqg:le'x"lo*d'“"hydroxy - L - pipecolic

aci d for thpy JubstitdBihe 2P QREGR&D Y carb!myﬁc REQ! foP g g &&h 1§ Ocedur e B Of
Exa#Ppl e proc@ure of Example 59, 1 - [3 - [[(ethoxy)thlocarbonyl]thxolp

21 64, 1azetidige -2 (WWFaﬁidnbyhtm@carbonyl]thl o] propanoyl ] - 5- hydr oxy- L.

prolme is obtamed

- pipecolic acid is obtained. 74 1

-13-[ [ (Met hyl am t43-li(EtHRRAMRREY yu m&naﬁf-mﬁlpﬁédm?anow -5

Lprollne Amd% ing LenimsselisagidYor Lol X b i%/subdsqtl'éutlngl - (3 -
nmerdapt o - Dy substibut o, or-L-prolinefin the proeednnd of Exdmple e 339

ner caBt opr d%HWHWY)““‘E“‘”E%"H!lqlvrepqnﬁyll-h-@g;?qbeeadﬁ@@@ﬁd Exanple 64, 1 - [3 -
[[ (met hyl ami no) t hi ocar bony! |t lkghpie 7¢¢ - et hyl propanoyl!l - L - proline

am de i s obtai ned1-[4LﬂXBenzylthno)carbonyl]thlo]butanoyl] L-proline Exanpl e 75

106}%5 [ 3- [[(B’hembsm)tﬁmr bbnyhbﬂchttﬁﬂgneﬂ;r&qﬂ&pm,a; OforNeneBy3 substi tuting

ph yIch ¢ ihther rrbesdumet of Examplee6Qoriocétlur e 8§ Exanpl e 58,
r?’f R%%mn%@ﬁﬁhﬁ’g%’(lhl !7] p‘?‘B‘H‘&H‘b?‘?‘T‘“‘d L - proline is obtained. 15

Exarrpl e 76 15 '

1-13-[[ (Phenoxy) da[ﬂ{bﬂnnk)]lﬂlm)aa}lionylhmolpi-obarloyp-ruﬂrolme

By substituting 2 - mercaptopropanoyl - L - proline for the 3 -

40 mercaptopropanoyl - L - proline in the procedure of Example 60, | - [2 - " 40
[[(benzylthio)carbonyllthiolpropanoyl] - L - proline is obtained. .
Example 72

1-[3-[[(Ethylthio)thiocarbonyllthiolpropanoyl]-L-proline
- Methyl Ester
45 A solution oft -[3- [[(ethylthxo)thlocarbonyl]thlo]propanoyl] - L - proline 45
in ethyl acetate is treated with an ethereal solution of diazomethane untll persistent
yellow color. After discharging the yellow color with a few drops of acetic acid, the

solvents are removed in vacuo to yield 1 - [3 -
[[(ethylthio)thiocarbonyllthiolpropanoyl] - L - proline methyl ester.
50 Example 73 50

1-[3- [[(Methylammo)thlocarbonyl]thlo]propanoyl] 5-
Hydroxy-L-pipecolic Acid

By substituting 1 - [3 - mercaptopropanoyl) -5- hydroxy L - pipecolic
acid for the 3 - mercaptopropanoyl - L - proline in the Procedure B of Example



By substituting phenylchloroformate for the ethyl chloroformate and 4-
mer capt obut anoyl - L-proline for the 3-nercaptopropanoyl-L-proline in the

pr OCGdeB——Of—BL&ﬁpJ—Q—-Sg 1 LQ = [[(Jlghnnnvy)r\nr haon' 1t hi ol hnj'_:.\nn\JlJ] S

20 proline is obtained.
20 Exanmple 77 1-[3- [[(Phenylan1no)carbonyl]thlo]propanoyl] L-proline By <i:::

substituting phenylisocyanate for the ethylisocyanate in the procedure of
Exanpl e 65, - (3 - [[(phenyl ami no)carbonyl]thiol propanoyl!|-L-proline is
25 obt ai nedy, \ 1,576,161 21

25 Exanpl e 78 DOTTyT 111 0] PT Opano pTr ot e By
substi tuti'ng phenet hgpe%f%%% g ylaffl;np}x,lgocé{myl]tgxg)eyzgﬁ%yg t’ﬁ@’%‘f sdedur e
of Exanple 65, 1 - [3 ene am no) car bonyl ]t hi o] propanoyl ]-L-proline
is 30 obt ai ned. _ Example 74
30 Exanpl é 79 | [3-[[(Et hyllah%illﬁuytwmyn o8 llﬂzolb?emztpylgrpwaﬁbyu
L-proline By suBstituti }gL (nl TgHae ano gk
proline for the 35 ,ﬂ o .rg““ Tkt gé% p&iﬂ g;‘;" re { 'W 'fhe
procedure of~Exanpl e[ 5 [[(ﬂ,ethﬂz,ﬁno)thl n 1{g igt .ameng ﬂ:]lme -
benzyl propanoyl] - Lamidpisodbtaieedi s obt ai ned. Exanpl e 80
| - (3- Met hyl t hi qgr opanoyl ) -L-proline A) Migkahpie797€t hyl t hi opropi onate (51 10
g.) is saponified with a 10% 3Qlillmﬁb@y)carbodymrodpronieoﬁ]dlamhm (150 mM ., 30
m nutes at 1000). The cByobubslitging pbéngichlorsformater foe tethgl chibfoforinkte i tHeegrocatde t hen
aci dified. The crudeohEramni§8 bbtlhi- rilphenexydpathonylitiielptongnoyhnler thseling ds t he
acid chloride \(I]Y'éth tﬂ‘?ﬁ'ﬂ?ﬂ' chloride. A sol Utl??ﬁ %f L-proline (11.5 g.) in N
0]

sodi um hydr oxi (100 cc.) is ghif i,ﬁg q,r&ln{é

3- et hyl thi opr opan0| C aﬁ} qmlﬁtﬂuﬂﬁﬂ ﬁen ro%r ate Sfof! . d 4-
vigorous stirring ovgkrcaptbbitandy r@ﬁn or the P¥ikefe to aﬂbyl ﬂt@h OGH Sthé he
reaction mxture is aoceiufd ofl Famdple>d8r dct Bd- \Mnthknaxyagrbon: “lthibfbutanid} - tlo-yi e] d

| - (3 - nethyl®hi opPBlamispptained. proline. The dicycl ohexyl anmoni um sal
i's prepared by adding dicycl ohexyl am ne t gxamgl®bution of the free acid in
et hyl acet ate m p. [-err] B) I-i&i(Ridnylamihioperbpnylitigolpropmogititieebline a sol uti on

e

of I - (3 rrer capsub lt rphytly)isocyanate fearthé ethylisedyimate ie stieprodeddss of. )
and sodl um (11 gerR gmple t hBrro| lpheayjaminolyarbomylithiolnsenaneyil-k-groling dhed o
proceed overni Rt qu‘nanol is renoved Hnpl@gs!o and the residue is 3

dissolved in a m xt ure -of  etyiPRsRinghamindRErbdmiltHiolprbpshofll-Dprdiige | ayer is

dried and concent rat ed, BRsBsiéaEDhétethyBobanad i theeMiidcigatt in theBracedure

met hyl t hi opr opanoyl ) of E.hmplepﬁﬁolll -1 - éﬂmhetano)(@Ebngllt)no}psonﬁﬁoyll-L-m;brpelnded

in a nixture of3%net habdmed-200 nm.) and 5 SO hydr oxide (200 m.) 5%
C hlo %

and stirred at room tenperat e tihyidnbi renmoved in
vacuo, and the agqueous phase |[s[[extyr ac”g gﬁ ace?at&F acidified and

reextracted with ethyl mcsabstitwing Thi(s- lnaﬁtptar-garbbszy@hﬁmyl)sLwaﬁbmfwméﬂ

wat er, dried arid conl:eﬁt ftatre@tqmondngyﬁe-sls prolingiimthd procedufSof Example 65,1 -[3 - 35
met hyI t hi opr opanoyl ) thl! ammmcarbpﬁg]_thlo] - 2 obenzylpropanoyl] - L - proline is obtained.
1,576, 161 Exadpletsoanpl e 81 |

- [ 3- (4- Chl or ophenyl t hi 0) propanoyl ]H&-Mmhﬂthlnemmlaﬂbwwbﬂ%l sodi um hydrOX| de

(25 n) and 3-br ormpr op‘h)oMytlhylc!ﬂmihylm pfapioBatg (Slag.bis seppaificd with asiWasodiym of
L-proline (5.75%g) iHdr ui?ﬁ %éi%’ﬁ'ﬁ l;%;‘;s %L tnonxsexagﬁ 40
ello

stirred in an i Ce bagdy dc\/vﬁthrihﬁH}lQﬁLona A sofitio 61' prdliné @NB%Odn ANd t he
5 stirring is conti rmdnimﬂwdroknkle €080 éxois chilled nranocnhaﬁrmélﬂ&t%mﬂhyltﬁmrwm i on

Xture 1Is i di fi htigo n Wi
(Tt h;l gcet a?g di feegajma ﬁ&%ﬁwﬁgﬁé& gmmﬁh?%f’ é)f ;gd%x dcg %lﬁ%h%p 15

concentrat.ed to dr ynas;&loh&ymm;umE ls pepardd by a«ﬂiudldﬁ:sﬂblwﬁlammc @ arsnnuﬁmr e of

4- chl or obenzenet hi ol of(tBe g aci ggnt te;?éwh‘)ﬁ ﬁ"%ﬂ)‘ hanol
(300 m.). The ol ut ﬂﬁ’a %‘ e S 10 ,ﬁ;,g Eproved
in vacuo and th resint p rz Lsﬂk\rﬁétlgrlfl\uVﬁB@é’d, to%\fi-bdib l e@ﬂlﬂgd)iﬁ& I’at@d

hydrochl oric acid andmxddria(mudand thk residuy lis diselved ig.a ﬁﬂutylreoof |m1 acelate and
water. The organic layer. is drled and concentrated to dryncss in vacuo. The
resulting 1 - (3 - methylthiopropanoyl) - L - proline ethyl ester (98 g.) is
55 suspended in a mixture of methanol (200 ml.) and 5 N sodium hydroxndc (200 ml.) 55
and stirred at room temperature for five hours. The method is removed iz wcuo, and
the aqueous phase is extracted with ethyl acetate, acidified and reextracted with
ethyl acetate. This last organic phase is washed with water, dried and concentrated
to dryness to yield 1 - (3 - methylthiopropanoyl) - prolmc :



I's washed with water, dried, and concentrated to dryness in vacuo to yield

Il - [3 - (4 - chlorophenylthio)propanoyll - L - proline. 1 5
Exanpl e 82 15 1.
-[[(3-Benzyl t hi onet hyl )t hi o] propanoyl ]-L-proline I - (3 -

Mer capt opr opanoyl) - L - proline (8.1 g.) is dissolved in boiling liquid
anmonia (100 nl.) and small pieces of sodiumare added until pernmanent bl ue
Ql or i s obtained which is then discharged with a small piece of esmoni um
chlori de. Benzylth| omath | chloride (6.9 g.) is added and the

aa O We-G—t-o ' The final traces of ia are
troved i n vacua, “the resi due HExample 850l ved in water and extracted wi'th
ethyl acetate. The M@r@h&whmbrmn@ilfh -erdlingi t h concent r at ed

hydr ochl or i Aquesusi2 Nisediem hydsexi rart@loriﬂhé? JAganic layer is

o W e S e R e | TR s

benzyl t hlsmrm ' P frisgetioa! ronm empepdtide! TR reaction mixture is
25 Exanplaeldﬁad with [cofcSntimet hwratbha (D??H )atldmxltapteddmhayﬂy] agetape.ol ine 1 - (3 -

Mer capt oiib gl eriss gshedfnl A{ S ulodl §m§dr§$y| acet ani de (0.89
i S o D Shesorut on
is stor edolaént ﬁsqeﬁbiearrp&mi andethé @d’sldﬁdﬂﬁ d‘bemed il hvat eﬁ)ﬁeﬁmd twtithf | uor oacetic
30 aci d icgnaeptmatedhydfoghl @%!ﬁdxttah@d ith ptilylacqtage. Jhe ofig yeed several tines
from et ¢y ¥R ‘;’ﬁ}l ’}Fylft’tfé“ g(ﬁ QGNP inppep e Y éd Bt ween dilute

et

hydr ochl ori c acl acet ate. The organic layer is washed with

wat ey, dried and concentrated Exemple $less to yield | - [[(3 - 15

acet ani dorret hyl ) t hf'H]ﬂ"@b‘é‘l‘ﬂ??‘?hy‘)‘hP propgpeyliLyprolings

Exanpl e -3 - Merca)pto%ropanoyl L prohne (8.1g)is dlsso?m boiling hg;ud

1- ( Met hyl“ﬁi@?&ééé‘fﬁxﬂ‘d') whic ﬁ%fhﬁ.ﬁ Bareen UhAC A SR RS %ﬁffﬁ&tmu‘:ﬁet hyl thi oacet at e
foryg t he chlﬁﬁdlch)bnzyl&nomﬁ mpmmaed andithe dntnonidiicatiesedte A 9§ Exanpl e 80,

1 - (met Egh ved n wate 2:?::?&:3 3?1'1"9%1 acetate eaqueow% ‘%:y cPflb lgal Lo

Exanpl e conce tr ted hyd ochloric acid and extracted with e yl rganic
enzyl t hi giyeeis YWashe ate,Cdridy afidl Osicenitrated g d ;qhuoa.qgkyl chloride for
t he2s3- rretbhwlmwmhxb)gadwbatmmem deroline. t he Pr ocedure A of Exanpbe 80, 1 -

(benzyl t hi oacetyl) - L - prol 'ﬂ?mplg‘sﬁ’ 86-88, is obtained. 45
Exanpl e 86 1- [[(3-Acetam|domethyl)thlo]propanoyl]-L-proﬂ'lﬁ I

-[3-[(2- Phepyl q5hyl yehdapldpromaby -] -1I- Ppebiide @Y Spbgid t wting
phenet hyhi&tr &nyfa&tatmhe(omwydedisﬁﬂhedmtnnudrhee ath(doJmE)aBdof Exanpl e 80, 1

« .

- (¥ Qg ds‘l’;“ movegf;?ga E e 'Gpém hour. The °"° “ﬁ@a¢°§° obt  ned. Exanple
87 50 exane. Finally, the res du 1s Ht ut ggﬁ Eﬁ ?mfj noyI ]-L- Pr oline
50 By sulhyl dcetateThd brg witér(ér er[fﬁuﬂ)t i odide in the

Procedur @ryBesstto Fieldnipi EE(3G(hcet;mndO{n&hyl)t[n(ﬂpmppMHy-IIrrebtv}mt) t hi o] pr opanoy! ] - L -

proline is obtained. Exanple 3

1- (3- Met hyIth| 0- 2- net hyl p(mﬁymwlﬁgﬂﬁnpﬁ,gm@e Ani de - > 55 By
substi tutingy!l subdifuting"EHEBAL Omethithiod¥eialty | RIrOPREOMheknyt 3.- proline am de
23 methylthiopropionate in the Procedure A of Exampld 8% 16-, (ﬁﬁfhylthnoacetyl) -

23 for t ke prolinef gup. 1¥erRAhtilophtaipdnoyl) - L - proline ethyl ester in the
Progedure B of Exanple 80 and g rgg:ltl ng the saponification ghep, | - (3 -
methylthio - 2 - nmethyl pr-geansy chtyl)lL-proﬂfeO' ine am de is obtained. Exanple
89 5 By substituting lbehz1thBideil tcRiofige TEXREHRY B-inethyRH6Srbsing® - 2- car boxyl i ¢

Aci d chloride in the BycedutssA pf Examnly %0, 1 - fheetyitbioarstyl) - - prdingoxyl i c acikd for
the L-pr &R F6B8 isdtadedcedure A of Exanple 80, 1 - (3 -

netgyl thi opropanoyl) - L - azekhghegs- 2 - carboxylic acid is,pbtained.
Exanpl e 90 10 -[3-[(2-Phenylethyl)thlo]propanoyl]-L-prohne

1- [ 3- (4- Vet Boxubgthetinglphériethy{bisniad foy th nethyt iodidéria the Procedure B of 10 By
subst i t uEksnplelSvdt-Hox HBernhemdathilgliolprepanore - &- cplinedpetiziesfet hi ol in the

Example 87
50 1-[3-[(Triphenylmethyl)thiolpropanoyll- L-prolme 50

By substituting triphenylmethyl chloride for the methyl iodide in the
Procedure B of Example 80, 1 - (3 - [(triphenylmethyl)thiolpropanoyl] - L -
proline is obtained.

Example 88
55 1-(3-Methylthio-2-methylpropanoyl)-L-proline Amide 55
By substituting 1 - (3 - mercapto - 2 - methylpropanoyl) - L - proline amide



procedure of Exanple 81, - 13 - (4 - methoxyphenylthio)propanoyl] - L -
proline is obtained. Exanple 91 15

1-(3-Methylthiopropanoyl)-l-nipecolic -Acid 5By
substituting L-pipecolic acid for the L-proline in the Procedure A of
Exanple 80, 1 -. (3 - nethylthiopropanoyl) - L - pipecolic acid is obtained.

Exanpl e 92 '1-[ 2-(4- Chl or ophenyl t hi o) propanoyl ] -L-proline 20 By
substitutiwg 2-bronopropionyl chloride for the 3-bronopropionyl chloride
20 in the procedure of Exanple 81, 1 - 12 - §7 i1 23
chl orophenyl t hiZd)propanoyl] - | . oroline e gggai red—Exarmpte—93

1-[ 3- [ ( Di phenyl net hybythéi 613 2méreantgprgmaomdindy | pioline-qtirybesten én theProcedure B of

Di phenyl net hanol ( 0.Exam é%somq elimina '%nﬂ‘ensé g‘ély t'gfl’;‘édst?’-l ez PEBYEIRAGYT ) -
25 L - proline (1.5 T gyl 5 by PERIne 4TS PRSP Bacetic acid (10 m) and
the solution is kept at room tenperature ExampR®IMm nutes. The excess

trifluoroaceti§ acid is renﬂrﬂeuethmlthimwm@-lyﬂ??iéinlﬁ-%c?r%@,wtic ALCid - 5
[ ' By sabstituti idi -Jcarboxylic i the L-pypline in the
Lig:rgrgnglafnf: hylythi lg']ocegug Aloltbgﬂin%ie%. qsr(]f)?%]ethélgltlopro;%foy?)l ﬂ? - a?é idine - 2 -

1-[4-(4-Cnl orophenyI"iaﬁbloé’jﬁt‘):uatcgr%%g‘ftfiyﬁ'proI i ne By substituting

4- br onopr opi onyl chloride for the 3-bronpBraswled®y| chlorigde in the -
procedure of B®anple 81, 1 - [&3:-(4Mpthoxyphepyl ﬁPPéWP?WTIg?TB Canoyl]. - L -
proline is obtained. 35BY substituting 4-methoxybenzenethiol forh the 4-c cln;:). c‘Fg& demi €
35 1-[3-[ (Benzyl t hi ogfgﬁﬁiv{f?,g{;gm:t?&& Sholr 12 1.4 drsthaypem R g 3 -
mer capt obutanoyl - L - proline for the 3 - nercaptopropanoyl - L - "proline
in the procedure of Exanple 82, 1}3-Megh§|tﬁiopﬁ-§m§-‘i-tp&c%ﬂgE\Qi\él ) t hi 0] but anoy!

- L - proline % obtained. 40 | “ethyitiopr o qurE5eIp! e
40 1-[[4-[ (Acet ami dogetBif tiﬂl 8-_'33 vy%f%ﬂy ‘}j-%;;}‘ | {hn Sregadure A0
substituting | - (4 gﬁﬁ%"c@é 6%- °§ﬁ:lg 4&‘ aniéyl eb%lil?gcfaé% ol ialr';?adfor t he
| - (3 - mercaptopropanoyl) - L - prolineExamp® procedure of Exanple 83, 1
- 1[4 - (acetani donet hyl )t hi o] L-l2‘,§£Chlﬁ@pwme>awa ll-L-proline ;- | ne i.s

obt ai ned. ‘45 20 By substituting 2-bromopropionyl chlorid ﬂ-@r ppropionyl ¢]|°Ti € 20
45 1-[ 3- (Et hyl di t hi o:é;gﬁ%[ﬁ sdyro of Example 8lyd 2 -44 - cijercehenitiiopronansyll - L 1
proline (10 g.) is added to a solution of gethyl i osul finate (8.4 g.) in
met hanol (100 mi.) and the §gagbipREhylReyihid]2efryipfdpaibyl-IIpfoliks| y at room
tenmperature fopsfour hogjphienylbitehadB0NRY ahc1 L €IDWRELaptD -\2ACHEAzYPtopanoyl) © 25
yield | - (3 - ethyl tdi-tdieoling(DPgharedissolvet in triffnarbacetc acid (10 ml) and the solution is

50 B) A sol uti f lqptyat irpom demmeratune for 30 migptes. The exgess siflupnoacetie avid; s |
2ddedl 1o an aqueous FINELAPR T R T na R odlotbantot 3
b

mai ntai ned at pgl 6-7 by careful addition gf,sadpsm hydroxide. The mi xture 3
is stirred vigorously at room t @pALCHd+6shehykhio)bulMEALL-p@liadi Ol reaction.
The mixture is diluted g§ fuBsti@ing4-bromopropionfCthiésii€fdr the 3brbnibpedpibngdhiosiaé ed
with ethyl acetate, tnhthe pepcedurs o Exapwie 81, dcildi-f(4 e ghloroph@Fithio)bytanoyl] - L -
1,576, 161 proline is obtained. . 24 pH 3 and extracted again
with ethyl acegste. This latter extract i Examddh®d with water, dried and 35
concentrated to dryness to yi elld3-{(BenzyithiomethyDiialbytanoylisliprolige noy | - k-

i By substituting 3 - mercaptobutanoyl - L -’ proline for the -
proline. Exanple 98 5 yt r. o roline j . procedure of Example 82, 1 - ? -
1-13- [ (4- Met hyl pheny ( ml{h?oquﬁgﬂﬂm;ngiﬂ-i E‘r}%iblﬂl@ is obtained. A )
sol ution of 4-nethyl phenylsultenyl chloride (p}.?7_66 g.) in ether (20 m.) |§0
added to a, sol ¥0ion of 3 - rcapt opr,o agg#!ﬂe = proli .g.) in 0.5
sodi um hydr oxi de (20 mB; ﬁ;[ﬁ(éﬁ“f 'dﬁ‘ﬁetp hipl-Z-geth %aﬁgg?gg?émg :

E6F

10

s stirred
. - (4 - -2 - hyl prolin Jor the. €Y.
vi gorously for one hour.” ST DhR et auta) Edapidigs) £O Wi th
concent r at.ed hydroch(ki)[@rfﬂa‘ce %‘{%" %&1 arzd'xﬁt%ma&neﬁh WLiIprefineyid olainddat e. The
organi ¢ phase is washed with water, 10 dried and concentrated to dryness45

i - - - i i ple 97
to yield| [ [{; (4 et hyl pheqy[uﬂb}l&uﬁ?&?ropanoyll-L-proline
A) 3 - Mercaptopropanoyl - L - proline (10 g.) is added to a solution of
ethylthiosulfinate (8.4 g.) in methanol (100 ml.) and the reaction mixture is stirred
vigorously at room temperature for four hours. The methanol is removed in vacuo
50 to yield I - (3 - ethyldithiopropanoyl) - L - proline. . 50
B) A solution of ethylthiosulfinate (8.4 g.) in ethanol (50 ml.) is added to an
aqueous solution of 3 - mercaptopropanoy_l -L - pro!me (19 g.)_mamta_amed at pH
6—7 by careful addition of sodium hydroxide. The mixture is stirred vigorously at
room temperature until negative thiol reaction. The mixture is diluted with water,
55 adjusted to pH 8 and extracted with ethyl acetate, the aqueous phase is acidified to 55



propanoyl|l - L - proline. Exanple 99
1- 13- (Phenyl di t hi o) propanoyl ] -L-proline 15 By substituting
phenyl t hiosulfinate | prepared from phenyldisulfide according 15 to U
Weber and P. Hartter, Z. Physiol. Chem, 351, 1384 (1970)] for the
ethylthiosulfinate in the procedure of Exanple 97, 1 - {3 -
henyl di t hi o) propanoyl| - L - proline is obtained. Exanple 100 20
3-[(2-phenyl et hyl') di t hi o] propanoyl | - L-proline %G By
si4 tuting 2-phenyl et hylt hi oleg7g hfate (prepar ed from phenetfyyi di sul fi de)

/ “rna'rEﬂ-n—i-he—pmcedm-e—of—Exa-n'pi-e—Q-?——i——iS - 1(2 -
phenyl et % 383 ith thyl agetate.p hig Iy hediwittExanpl e 10T 25
1-[ 3- [(2%@m?°n“$q %’33?&‘% T"ﬁ?%?a‘&r’{%? E ??W?‘ﬁmw°vaﬂ°v" 25 To a
solution of 1,1 - [(sulflnyl ERdre 98 bIS - (3 - propanoyl)] - bis - L -
probBine (21 g) I N Ridi@MahylghbtfdithiplpropedoyBitigeiineanol (4.2 g.) iss added and
t he reactlon snmmmom-methmbmymewlgaroﬂwnqu;t) ih Qelier t2mgriat ure for four

hour s. fpw%gledglx -a‘nhhet(hg)m&ﬁ{d?_mhuns purified by
r one
chr omat 05 cﬂéx& ﬂil: Plitﬁ)laﬂt@ sg cidifie Q’quoiﬂ: Etjrat é %U (illonl [3 - 1(&"-

_.Pﬂ

hydooxye te'T orghMi® phdd€ is wash e 1Q¢
1-[2- (Et dohnslh:p Feodrirjesd topyiadd il nd[3By(4 -smamlptteumdmyol 2 -
rrercapto Pﬂwﬂbyll‘ p"° prol i nel ;or - mercaptopropanoyl - L - proline
X i i -
in $2|e| P\;ocedure of Eraqpheny]glfmgf)%r:_&a%%l L_p“ﬁme | (et hyI d| t hi OI) griggnoyl I L
L o Rt s e S feng 3
nercapt Obllll yRmioMllfinate L in RAO! xa;ﬁple o opanoyl - L -

prol i ne (phenyhiithiolpoarsnaytle lof pri»hawplczbta@@s! 1-13- (4 - 40

et hyl phenyl ) di t hi o] but anoyl | geaploie-10§7 Ol i Ne i s obtai ned.

40 2Bxanpl e 104 1- [3-[:(Eﬁbl}dnﬁlbﬂlhbdit)noﬁnmﬁmupﬁmwoyl] L-prolinggMethyl Ester
By subst it uBy sulstituting @ PhenyleyRBipdutfinate Zpreparei fionl piica@Aylg@iMiifidey L - proline for
the 45 for t%f- -et é ﬁp ptocedure of nle ¥ ¥ hd3 pri6cedure of Exanpl e
97 and t RigpYlethyldityiginrgnangy, I‘fEP"B? HCHH ith ethereal diazonethane as in
thezsprocedure of Exanpl.e 72, B_xampeaOl (et hil di t hi o) - 2 - rret gg/l pr opanoyl |

rolipe y f-r[@ vy °"¥"§]“¥‘{98'L“H?1H’é’ﬂa“° rPﬁ‘r‘ e 1 .
13 (B Ay i tﬂmg E.gﬂrezﬁp&*%f:% 35 el 9‘*& [zl 50 By
substitu stirrétBVi fperature for four 'ﬂﬁ‘:met nol i¢ar boxylic acid
for the ftmovedeh cm?o k is purified yohmmaogmpltym psiiae@ur e of Exanple 97,
1 -30[ 3 -cqlummto ¥igld hi-dy pﬁ@pdwssmethyl)@thwlafeqnpw né -proline. car boxyPic acid is
obt ai ned. Exanple 106 55 Example 102 _
1- 13- 1(4- Met hyl phenyl )m-tﬂﬁiytdlth@nmhgylﬂpir-mphxmyl | - 55

L- hydroxypanl | subs@ptisriD2t-i t mencapopropangl - Eer captice - for2 3 - met hyl pr opanoyl )
aptopropanoyl -L- prolme in the procedure of Example 3:7 3476 [2161
25L?1ydr o

d“]'w}? o"fm?yut he gmlme g °3ta'“[°%pr opanoyl - L - proli nedn the
procedure of Exa h henyl )dithio] - -
ﬂ le(g Ep& k’ i w‘g‘gﬂ §¥‘B %ﬁ?“b‘f’ ‘@l %ﬁ?‘%m . Exam) e 102 g
9 fe 98, 1 - y
suba)tltuﬁmfmgpﬁéy 6}_ m me |s|_((i)‘lljtauivdpecp\el c aC|[3d %or thap 3 -
mer capt opropanoyl - L - proI| | e procedure of Exanple 97, 1 - [4 -
(et hyl dit hi o) but anQXi-{Etﬁyldﬁhno)-% ﬁE pandfiiprbiine0 bt ai ned. Exarrpl e 108

Methyl Ester .

By substituting 1 -(3 - mercapto -2 - methylpropanoyl) - L - proline for the
45 3 - mercaptopropanoyl - L - proline in the procedure of Example 97 and then 45
treatmg the product with ethereal diazomethane as in the procedure of Example
b 1 -d[3 - (ethyldithio) - 2 - methylpropanoyl] - L - proline methyl ester is
o taine

Example 105 :
50 1- [3-(Ethyld1thlo)propanoyl]-L-azetldme-z-carboxyhc Acid 50

By substituting 3 - mercaptopropanoyl - L - azetidine - 2 - carboxylic acid
for the 3 - mercaptopropanoyl - L - proline in the procedure of Example 97,1 -
[3 - (ethyldithio)propanoyl] - L - azetidine - 2 - carboxylic acid is obtained. -

Example 106.
55 1-[3- [(4-Methylphenyl)d1th10]-2-methylpropanoyl]- 55
L-hydroxyproline

By substituting 1 - (3 - mercapto - 2 - methylpropanoyl) - L -



10 1- [ 34Et hyl di t hi 0) propanoyl ] - 5- hydr oxy- L- pi pecolic Acid

10 By substituting | - (3 - nercaptopropanoyl) - 5 - hydroxy - L -

pi pecol ic—acid for the 3 - _nporcaptopropanoyl - | - proline in the pracedure
of Exanple 97, 1 - [3 - (ethyldithio)propanoyll - 5 - hydroxy - L .-

pi pecolic aci d is obtained. Exanpl e 109 15

1- 13- [ (2- Ami'no- 2- car boxyet hyl ) di t hi ol propanoyl | - 15 L-proline

A 0.5 M sol wion of thiocyanogen in glacial acetic acid is prepared by
shaki ng for tenzgn nut es in a sealed flask 60107 61of dry Iead t hi ocyanate
with a sol uti ofr~e . . ~aree @ - ;
of |ead broni de and 01‘“'— erg W reling in | i‘é’ o 2 5
m. of this soluti on & “gmeHylp ithighy- g 4T°‘E'/’(l§'8}%%’ae
cyst ei ne hydrochlori e p evi ou y neut ralized with dilute sodi um hydr oxr de.
This mxture isginmmediately added to Q. 75Exsmpled07a 1.9 M solution of 3 -
mer capt opr opanoyl - L - proI i ne ﬂﬂﬁﬂ‘%@l “FP@GY'!’%‘I"l"E?éﬂc\ﬁctdh dil ute SOdI ums
hydr oxi de. After twent m%‘;é‘&“& e H*FSPF “§Y‘t'|otl'r'9rfe’@ lx6 ‘1"]405 Bet3 2 brown
25 col orwi th al ﬁv}gﬂt e dﬂe La?ﬁ, @%ﬂkql{ﬁqﬁo " e T dei Bt tate
Is renoved by 25 filtration an ltrate.is. appledtoacolurm of
cation exchange resin ( Dowex
Vi

more acidic mat@rial is.re th g'r&l‘??g‘i?”%'k%y ’{y {‘ﬁh é. ;gret g?t'l n?o
buffer pH 6.0. The f a@ﬂ{ﬂ%o ‘&%l oﬂ@o% ﬁiﬁf &%{,

ner capt opr opanoy! -13 p(&ﬁyldlﬂh L- p:ﬁé@dli@%ﬁﬁﬁblﬂ néd0’

dryness 30 Exanple 110
-[ Di t hi obi §(3 propanoyl )] - bi s- L- pr ol Exsewpl LO9Mercapt opr opanoyl - L -

pr oI ine (0.95 i s di ssol vedl [H‘W@P‘z(" °’H'Fth Ddithiplnropanpyll- i s adj usted t dS

6.5 with N-sodi um hydr X

cided o oputse v eme..hﬁ% iy ‘ﬁﬁmﬂ,‘,@" r@r:ﬁassérmmﬁ?rﬂa’r‘"rf N

35 sodi um hydr oxi de. 758hefibrom eimﬁmmsﬂacgt dcidVAftex refova$ of 1bddch: ti on
of iodine js stzﬁpped opmated;v tfifss !séﬁ dllwblhotals W‘tb.
sodiumthiosulfate. ¥ {‘f ﬁ?ﬂl‘ﬁr’% mggrﬁwf ﬂc;’é‘
hydrochloric acid an mmhms: rcdptbpto uihdlided wmaame
washed with wat er, dsadiagh hmdcbxzﬁe After teentyico mnueaﬂredtmureahrt ragsiso inoipienthrowid , 1 -

[ dithiobis(3 - $rop mdnEe,jmd adijuste dhe qqq@pntate is removed by 25
ey Syt amon: o AT A el Y e
to a sol ution of thethfeﬁemtacw whmaﬁietli £ pHNG.Q). The A¥dclions confaining thd. 1, 1

- [ Di t hi obi s(2- D met digylfide- MP --mescaptqprapanayb - 45- proline are pRgled and
substituting 3% ner® f’ﬁ"“d _ ’s met hyl propanoyl - L - proline for the30
45 3 - mer capt opr opanoyl - L - proline mE:tahmlepﬂOcedure of Exanple 110,

1,1' - [dithiobis(2 - D - _neth IJ '[@‘tlhm l (0 bl;i'L'lgr@'lledL - pr&l)l rlre i s
obtained, mp. [err] E% ﬁ%)g oyl - prome g.) is dissolved in watcr m|
-sodium hydroxide. An eth: tion of

1,1"-[Di thiobi sf2- pr % ! aed @mﬁﬁg‘alnmg theg até, 5Wltheal' xtro:xogf?\l is

subst ituting 2 - ner ﬁlﬂ D hen al.permdibﬂ yell®v télor & ed the addition of

mer capt opr opanoy!| °d cuo;hmlgﬁ tsdtc');flthB( amyll emdun of odium -
iy Ay

[0f thi obis(2 - pr opalBgiy m e 'rr mmm%ggﬂmms 55

1,1 (Di t hi obigacet yo dltlnobns(S - propano

substituting I - (2 prqhee; C poaicml e ylammomuﬂn saltoxiy pprepared by addition3 of

1,576, 161 dicyclohexylamine to a solution of the free aclégn ﬁwgﬂgwog&ﬂw

proline in the procedure of Exanple 1 10 Exakmpie (Wit hi obi sacetyl) - bis - L
- hydroxyproline is obtainedl 1Eﬁmrhmbéﬂﬂ!?_met_!!yli3-propanoyl)l-bns-L-prolme

- (Di t hi obi saceiyl ) - §J| @%wh%%ggﬂﬁn@ pmh %}, metmnf asoyl -L - prolmef
substltutlng | - %{ 1 aC|d
5 for the 3 - rrercap%gapx:gggnoyl } 3 ?ﬁﬁ l'ooclgdure 0 grrpl e
110, 1,1' - (dithiobisacetyl) - bis - L - azetrdr ne - 2 -carboxylic acid is
obt ai ned. ; ; Example 112
50 1 l-[Dnthnobls(z-propanoyl)-bls-L-prolme 50

By . substltutmg 2 - mercaptopropanoyl - L- prolme for the 3 -
mercaptopropanoyl - L - proline in the procedure of Example 110, 1.I’ -
[dithiobis(2 - propanoyl)] - bis - L - proline is obtained.

: Example 113 : .
55 1, l'-(D:thloblsacetyl)-bxs-L-hydroxy Proline 55

By substituting 1 - (2 - mercaptoacetyl) - L - hydroxyproline for the 3 -




Exanple 115 1,1 '-[Di thi obi s(3-propapoyl)]-bis-L-pipecolic Acid 10
By substituting 3 - nercaptopropanoyl - L pi pecolic acid for the 3 -
10 nmercapt Qprnnnnnul -] - pth ine :in the nrocedure of EX&I’TDLGJ.].O 1,1 -
[ dithiobis(3 - propanoyl)] - bis - L - pi pecol ic acid is obt ai ned. Exanpl e
116 1, '-[Dithiobis(3-propanoyl)]-bis-4-nethyl-L-proline 15 . By
substituting I - (3 - nercaptopropanoyl) - 4 - nethyl - L - prolirde for the
@13 - mercaptopropanoyl - L - proline in the procedure of Exanplwes |10,

L

2 g - [dlthl ObIS(3 - propanoyl )5],616lb|s - 4 - rre'thyl - L - prz%l_ine is

O L Hey 2 | 4

al IIUU |_7\anp| < J.J.T . L5
- [ Di t hi ofypEsa™onsp L)-] philige Sa ermcydlte pf rﬁaeloblt:cllﬁcl 20 ' By
subst i tu@r"ﬁg‘”’fmy 3b‘s n‘erb‘épp?’ﬁbﬁ" Bl Qbfpined. 5 _ hydroxy -- L - pipecolic

20 acid for the 3 - nercapt omxgﬂal@qu - L - proI ine in the procedure of
Exanpl e 110, 1, 1LI'{Djtiibbisacaill-bif-B-azetidinedaadyky)if Acidoi s - 5 - hydroxy < L -

pi pécolic gyrsdbstnsxtmm al(hedlelrcﬁx oavplyl - 118hazafidme -2- {c%lrmmllc zﬁgi s 1,
1' -1 dit hfe °§$2"15€9ﬁ ropangyl, ¢ inythe proceduse pfyExample 25 By
substltu Png( igbi rrgm t‘?)z"g:;ﬁ'i‘:"1 2 5 SRPOIT B RPrAImed- | . prolige for the

3 - nercapt opropanoyl - L - Exemp®Qis n the procedure of Exanple 110, 1,1 -
[d| t hi obi s( - benzil- lDltme(Jmmam)}*bl)s-]--mpebmls Acid. - proline is obtained.
| e 11 PBy3eubstituting 3 - mercaptopropanoyl -L- plpecohc acld for the 3 -

10
30 By su gg@%&,%%‘(vﬁ ﬁ%“(@w 3 %g%gﬁ%?ﬂc%r%b ?rgg?g%gln}cﬁ? - L - pipecolic

acid for the 3 - rrercatopro L-.HGL- prollne I n the procedure of
agpl e 110 1,1 LI 8 'P‘H?Q)‘BPQ l)l br‘Fe‘c‘ﬁ?‘PYUfB”hﬂepropano 1)} - bis - L -
p| c '

ol , sabspgmgb ~gupthyl - L - proline for the 15 1,
o R % e o B 16, 107 1 g5 o)
substituti-ng - rrercapt obut anoy - - protl Ine- for -the 3-

nmer capt opropan Hhe procedure of. ExarrpI e 110, 1,1-
[d| hi ob| s( ?ﬁdpé‘h ‘P( "°—"° YQI‘b's‘EhYd'Wt}I"?'PFé”ﬁ“‘s ¢t ai ned. Exarrpl e 121 40
rAYN

By substr td{ﬁ;ﬁﬁf?ﬁ"ﬁ %‘E ‘;i‘tﬂ‘%m& ro ed%‘ﬁgkga lpecf’n‘bc © 40

[dﬂﬁoins(s opan ydro3 d s L - pl’Ol ine for
the 3 - mmm opropanoyl - prol ine’in the procedure of "Exanpl e 110,
o ple L-.
éé 5i nggl thi obi S( 1&’4-benzm-prol%la€tloy )I-I}/I&Lprolme S 1 Sopr ol Izne s’

25
[ Di t higb g ﬂ% q %) t :}i panoyl) L- promefort'he 45 By
substltutumi{'gn m 1 ":L is~ pmt’ﬁ:q fb%txg:clﬁ “?hlél 3-

mer capt opr opanoyl - L - proI [ ne |n the procedure of Exarrpl e 110, 1,1'-
[d}é hi obi s(3 g &p‘%l 21 ty roptn ine, Jd dléta I ned. Exarrpl e 123 50

Dt h|
tutin T

A sol ut 'f&nthé]% mercap toproﬂadnglﬁapqp l%{lg in tﬁ oﬁhﬁ%y g;::c%‘tg ‘l:gi L - proline in
met hanol1,I s [dithiobis@ -&t—bﬁibﬁﬁiyl)ﬁ“ﬂien‘etpbaﬂﬂ:cuﬂﬂ islobfamedi st ent yel | ow
color. After flfteen ' mnutes a few drops of acetic acid are added and

t he sol vents are re leld 11 - .[dithiobis(3 -
prgpa NEY?B *"8‘ ut y Y ‘s'f"?f%f“ rrpl e 124 ;

noyI
- [ Digidpd %&i 'bp_?;m F’ AR % ]3“' oo A sol ution of
1,1 - [tditﬂt y1)1prmpan,o.y ne-,s tSined. ing methyl ester 5in
rrethanol S saturated w th anmoni a whil e cooli ng |n an ice-water bath. The

red f Eramme Rurs at roomtenperature in a pressure

bo f'e"”aﬂ‘é””re L rrétExarrer@nfxszvlérrewnerrmor-prnh%cuo oyl s’

50

erca 2 - benzylb 0
I[E>C<“ t h: 09' S captwggg#&?%a'r prolpgfq ? theEproc ure am;’iq q [0, I
anpl e [dithivbis(2 - benzyl - - butanoyl)] - bis - L - prolme is obtamcd i
-[ Di t hi obi s[ 2- phenyl - 3 propanoyl )] -bis-L-proline '
Example 122
45 1,1’-{Dithiobis( 3-butanoyl)l-bis-L-proline , 45
By substituting 3 - mercaptobutanoy] - L - proline for the 3- =~ =
mercaptopropanoyl - L - proline in the procedure of Example 110, LI’ -
[dithiobis(3 - butanoyl)] - bis - L - proline is obtamed '

' Example 123
50 1,1’-Dithiobis(3-propanoyl)}-bis-L-proline Methyl Ester 50
A solution of 1,1’ - [dithiobis(3 - propanoyl)] - bis - L - proline in methanol is
treated with ethereal diazomethane until persistent yellow color. After fifteen



By substituting | - (3 - nmercapto - 2 - phenyl propanoyl) - L - proline for

the 3 -mercaptopropanoyl - L - proline in the procedure of Exanple 110,
1,1" - [dithiohis(2 - phenyl - 23 - propanayl)] - hig - | - _prolinejs

obt ai ned 15 Exanpl e 126

15 11I. [Sulfrnylthro) bi s- (3-propanoyl)]-bis-L-proline Wile cooling in

an ice bath 0.12 nole of peracetic acid is added to a stirred sol ution of
1,1 - [dit\hiobis(S - propanoyl)] - bis - L - proline (40 g.) in glacial
acetic acid (502(} .) The reaction'm xture il§. 6llowed to stand over ni ght
room 20 AR < R e Ov-et . omnam.-
1, |' - .f(sul finyl trwpg fewg cetn a31d_ar e)s ventwgremo[ed_mm i ne.
Exanple 127 1, 1'- (<8 f‘&‘u%lthfpbt c("(""ﬁf’ ET"&‘"&"’ﬁ'r"?S'l‘i“r‘?é A 30%
sol ution of hydrogen peroxide (2.0 rr1 ) |Ei(axaﬂdezhto a solution of 1,1' - 25
[dithiobis(3 - propanoyl)] - BilsiDithiobis(3predaneyd:bisLeprline dmjderci al acetic.
acid (80 m.) ahd 25 tmllmgngﬁ bn(ﬂxwlms@rewrorﬁanpymhrbrst lprotine methyl esten 5

Lemperat e | The soll A L EHISILY OOV "Q,;rmr::*’:;:z" ey
h move

[(sulfonyl t#+0) - bignd-then the B fo mla 128
1,1 I (Sul finylthio)-demadd)prdjsarioy ipydlin®mide.- proI I ne y
substrtutrng 1,1 -[dithiobis(2-propan - L- prolrne for the 1,1!-
30 [dithi ob| s(f‘.’»Q propanoyl )] - E-lﬁuﬁw é’ﬁ'}' agedur e of Exarrp* e

126, . 1,1 - [sulfinyl td}'sqgsniutl ig? 33 erca&& Q 9&6 ﬁ]opan heL- pk'olme ?UrQﬁé ne is
obt ai ned. Exanpl e 129.imercaptopropanoyl - L - proline in the procedure of Example 110, 1,1’ -

,1'-[(Sul finylthi o) Ib\tluolmebt phenili <3 I-_pmpatqytllr nbis Zl-camblmcyl‘p‘ pbtaifed. d 35
By substituti nﬁ 1, - ('di t hi obi sacetyl ) Dbi 8 : azetidi.ne carboxyli cls
acid for 35t 1 1 - [dlthllqbtsgﬁ-ﬁymuggrbgm}l isoh)].b,pjl_ rolind- - Proline in

the procedure of Exa”pl\ﬁnl%%ﬁohn}vni]-an ice La(tﬁUl hl'aléJf érQéetlca Jlﬁad@éﬂqsxlsdlrred bi s-
L - azetidine - 2 - sol’titD; ll'c- -[dithiobis(3 - @ arrp bolide3(304() in glacial

Sul finylthia acgicsac p 1onbmgdpr to stand overnight at room 40
L pr ol[ |( ne By Za(bst i % ??’;ﬁ %{m l)l {ﬁ:{;}a ?g%n %ﬁgm&cﬁ Lyl - oulfinglthio) - 30

met hyl -L-prolln ort |ors(3-propanoyl)] - bis - L -
proline in the procedure of Exa | e 126 &MPle-IZ'{ Sulfrnylthr 0) -bis - (3 -

propanoyl)] - bi s - 4 th fo 1l &gmr);;:m)'b‘t( =pr B?Yi')h pis-L SP ’Gt:;ll ned
45 Exanpl & 131, 5 ?‘WY%W Eﬂ %m l 94¢ 2?0
L-proline By SU St ' til:l'élil ion G frﬁ omt a els%l g ﬁ:ﬂ'&ygg)]

bis - L - 50 [ih @dcidne yield 1, l'he[(siilronyltm)[ -dni h(30-tm6|(a'ﬂoyl)l pbispa eptolihe.- bi s
- L - proline in the procedure 50 of Ex - [(sulfinylthio) -
bis - (2 - benzyl - 3.- pr opanqy§ fin u 1s-(2 m pg_p Lotin@Pt @i ned.

ﬁ’

Exanple 132 1,3p' - (Sul e ¢dy! 5151
By substituting 1, I[dithi uﬂd(x SM& he-p }a,’?;’o E ] @2& 0
the. 1' - 55 28 [sulfinylthlo) bis - (2 propanoyl)] - bls - L - proline is obtamed 1, 576 161

28 [dithiobis(3 - propanoyl)] - bis - L -Expm@kitme in the procedure of
Exanple 126, 1,1' - [(sul flblr‘r!,(S\!lﬁmdt)llo)-blbatstyllblé-l.-azetmamguo)dlm-Adirl s - L -
proline is obt é? ned. E)lhr stitufi@f1, I . -Idithiobisacetyl) - bis - L - azetidine carboxylic acid for 35

Sul f | t hi b r. s 'hé' proline m the prpgedure of
sul[ogtlut u![ P%g 1I o)1 K Icm- %‘km sﬁtznﬁpﬁ;%}]b l’I's)'] acet?l o - :B‘fp %he X or the

1,' - 5 Id|th|ob|s(3- propanoyl )] - %ﬁ prollne |nthe procedure
of Exanple 126491, 1' [(SU”'I'W §umn hi6)- lg-présagoyl)mmﬁ%w] - bis - L 4

- proI i ne i.s obtained. Exarrpl e L-proline
-[(sul finyl thio)-bis-@®- mithwngsrpr-oqamﬁwm tnrq:and;&bl - bis - 4 - methyl -L-
L-proline prolme for th;sl ll' l- [dlthslobls(3 propanoyl)]3 bis -L ZIR? IB% pacliq{q ng
1,1 - dithiohis(2 ¢ E@Eﬁ‘ﬂﬂs obtmn:id[( “B-F'ﬁlﬂﬁ??oﬁ‘ﬁ]( - Rypranoy]. - bis -4 - me 4
pl l31
1 1'-[(Sulﬁnylth10)-b1s-(2-b:nzyl-3-propanoyl)]-bls-
L-proline . -

- By substltutmg 1, v - [dithiobis(2 - benzyl - 3 - propanoyl)] - bis-L-
50 proline for the 1,1’ - [dlthlobxs(3 - propanoyl)] -bis -L - prolme in the procedure 50
of Example 126 1,1’ - [(sulfinylthio) - bis - (2 - benzy! - - propanoyl)] - bis. -
L - proline is obtamed

. Exam le 132
11 [(Sulfinylth|o)-b1s-(4-butanoyl)]-bns-L-prolme

55 By substituting 1,1’ - [dithiobis(4 - butanoyl)] - bis - L - proline for the 1,1’ - 55



proline for the 1,1' - [dithiobis(3 - propanoyl)] - bis - L - proline in
the procedure of Exanple 126, 1,1 - [(sulfinylthio) - bis - (2:- nethyl -
3 - prapanayl)] - bhis - | - proline is obtained. 15
Exanpl e 135 15
-[ (Sul finylthio)-bis-(2-phenyl-3-propanoyl)]-bis- L- prollne By

substituting 1,1 - [dithiobis(2 - phenyl- 3 - propanoyl)]- bis - L -
oIine for the 1,1' - [dithiobis(3 - propanoyl)] - bis - L - prokne in

a4

rocedure 20 of Exarrpkgmllgp [(sulflnylthl Q) b|s - (2 -

2¢! Ie[ﬂiﬂﬁ bis(3 [ P Mﬂ}-@mbdx proli
Di t mool -RU n%@ﬁﬁ!ﬁiﬁ‘i‘o[p afisy ¢ - IP!‘BP?M'W%

inrthe mhcﬂylqu OBEmmpr Bﬁyl | -
syl - proline is obtaped. st jtuting 1,1 -

[(sulfinylthio) - bis - (2 - gxghp¥liss 3 - propanoyl)] - 25 bis - L
- proline for the griglifihyithiv)bis(Fntamoyl)-bisiieppli@cedur e of Exanple 97, 1 - [3
- [B3 - ($y-subsﬁambg)KyD-]-[dlgndbsf3 bjd)]l-(lbisn—yll prolme&'or—the m('o-pr opyﬂ Yl dithiol -
2 neth rqpanoyl)l = bisr~dj i @ mo RFGEE Esé

" (ARG “dp GEARR S A

30 By subst I tuting é nbll%tcet - bis - ~hydroxy proline for
the 1,1' - [d| t hi o'mﬁ 'ﬁ‘f‘éﬁ‘ﬂ’“ P q"rt Y“:"PEﬂP%“QY“‘I!"s' proI ine in the procedure
oflExaaneBl Lotk [( % bis - Fys) bis -VL -

sdbst /] ' bis - L -
v OOy Dl oy L1 R ':,:‘::;:::’;. ety L1

-[ (Sul arrgthﬁle 026 bj1s- [(std fpmuﬁanwi 2- bmé&hyl--[3 Psrosunod)] Adi
35 By substpralige isRbtained: - -[ dit hi obi s(:3 - propanoyl)] - bis - L - pipecolic

acid for the 1, 1’ 2 Cl B‘°J3 panoyl )l - bis - L - pddline in the
procedure of Exanﬂi'é“é‘%l*i“yhﬁgs’g lx'g " 8ﬂ‘§ﬂ°¥"h'%’j bis - (3 - propanoyl)] -
bi's - L - B PGsRtling?Eird [ditnidhi l&? ”,ﬂﬂny|403 propanoyl)] - bis - L -
Exanpl e | e for the 1,1' - [dithiobis(3 - propanoyl)} - bis - L - proline in the proc [

1, 130- [ ( Hxamyibulﬁ o1 bi(sfingltipe)ophin o2 )qmmls-ﬁmmoﬂy bis-pi peddl i c Acid By
subst|tult‘rrli’gf’ll!ef°bla“[°d1th| obi s(3 - ropanoyl)] bis - 5 - hydroxy - L -

pi pecolic acid for propanoyl )] - bis - L -
proline in the 45 :ﬂﬁu {of2 ﬂﬁ%‘f‘%@ﬁgﬁﬁ“’fﬁw - [(sul fonylthio) -
bi sp5- (3 dﬁ}fﬁﬂﬁi&ﬁif. 11' difinylthio) - bis - (2 -‘methyl - 3V QFoB&%ym - pépecolic acid
I S obt ai pie fp¥dling foe t ylkl;nodulf' nate in the procedure of Example 97,1 -[3 -

-1 (Sul fiEhyl hio (2 mﬂ'mm )o-paihoqu‘wrbmé)ldﬁbmbrpécol ic Acid 50

By subst?‘f‘ﬁ 'H@‘";;;ﬁmg "{‘gg“f 'éal methyl - 3 - propanoyl)] - bis - L -
i pecolic acid for the 1, ExampledB? hiobis(3 - propanoyl)] - bis - L -
G ne in the pr b&é(ﬁHF%“YI‘b‘P)“Et%ﬁ;ED@‘S‘IIWf°"!°"1‘m° (suI fonyltMo) - bis -

- b: bis -_L t
( 2 met |By gugg.ﬂﬂegl?oﬁa&égmohga g)prol%e in the pr(?cgldmig o x:gnpﬁes Obt al ned.

Exa”p'e 5. ithig) - bis - acetyl) - bis - L - hyd I btained.
[(Sul fonyl {s e t;?)s- " g‘gnyz) -'%- but aynf)oﬁpm mellss? aine
5 4 pro i ne By, Fé&ﬁfr&é ﬁ.smﬂﬁmo,,ps,xnpmaa{cac,d benzyl - 4y but anoyl )}
. b I's -L - ]i Lsutu tluo 3 - propang ]“}a - pipecolic acid for 576, 161
29 for the, dltlixo 3191’0 bfs- QJP@{ 3‘! cefufe of Exampll Ol i ne in the
procedur e7910,1 _-hls,.lks p{o()mbmonmkt-ru opipecdlic sicid i§ 2 - benzyl - 4 -

but anoyl?lqtamedol s - L - proline is obtained. Exanple 142 5

3- tylthio-2- h 5
~ substi %lutl Ing 2- Bh @@W{}Fﬁ *%’gﬂﬁg“#’h‘&‘*&&ﬂ%ry| ic acid i ngit/he procedur e

of Exanpl e ,yI | RPeP3NYG Lq is obtained.
143- Acet %3"“" itutidg 4 i mw"“‘f ‘If°‘g’ % etiert . m’ﬁ“’gh et er
45 procedure of Example 127 LI - [(sulfonyltluo) bis - (3 propanoyl)] - bis - 45
5 - hydroxy - L - pipecolic acld is obtained.

Example 140
{ l'-[(Sulfonylth1o)-b1s»(2-methyl-3-propanoyl)]-b1s-
L-pipecolic Acid
50 By substituting 1,1’ - [dithiobis(2 - methyl - 3 - propanoyl)} - bis - L - 50
pipecolic acid for the 1,1’ - [dithiobis(3 - propanoyl)] - bis - L - proline in the
procedure of Example 127, 1,17 - [(sulfonylthlo) - bis - (2 - methyl - 3 -

propanoyl)} - bis - plpecohc acid is obtained.
Example 141 _
55 1 l'-[(Sulfonylthlo)-bls-(Z-benzyM-butanoyl)]-bls- 55
' L-proline

By substituting 1,1’ - [dithiobis(2 - benzyl - 4 - butanoyl)] - bns 'L - proline



10 By substituting 3 - acetylthio - 2 - phenyl propanoic acid for the

3 - 10 acetylthio - 2 - nethyl propanoic acid in the procedure of

Exanple 281 - (3 - acetylthio . 2 - phenylorgpanoyia. L _proline

tert.-butyl ester is obtained. Exanple 143

1- ( 3- Mer capt o- 2-.phenyl propanoyl ) - L-prol i ne 15 By substituting I - (3

- acetylthipo - 2 - phenyl propanoyl) - L - proline tert.- 15 butyl ester

for the | “(3 - acetylthio - 2 - nethylpropanoyl - L - proline tert. %b

butyl ester in tjge pr ocedure of Exarrpl e 29, l@lubj ectr ng the pr oduct t029
in the pr

ammonol ysi s as Exa A e

I(;b'E alpl’ngljl ngoand ' - é’ggﬁe‘ﬁ?ﬂqﬂ“ﬂuﬁogﬁmm -.sW(?Egg%}WJ"’e %anoyl)l oﬁgl F

20 1-13- (Acetyl thi o)prf)tne s Obﬁ?a"r‘r%yl ] pr pecol | c Acr d Pipecolic acid (6.5 g.) is
suspended in 200G m . of dinmethyl a 2p e #'JR& propanoyl chlori de5
(8.3 g.) Is added dropy sﬁbsi}EuuLg Eél‘!f 5 e étRPcryr aéid fifthe ﬁl%' g@reon

forms and the tenpergHpthiple 2§eﬁ- hj{lﬁroﬁ R acRIk UbthiRk
added I\I—neth.yflrmrpholrne (10.1 g.). An |mre late precipitate forms and the

25 tenperature rises to 340 Th’e(3rﬂ°ktyl§h§.219§°ﬂ¥§’g{;éd°ydr¥ eroliteeam bath for |

hpur when a C! € SO' u bs tuting o kct %@.Sdror t eq 10

filtered to yie 3 @lf tll met pr§ ﬁ% roced of Example 28, l-(3 -

propanoyl | pi pecol i c a’tGﬂy io m2p~ pht &a 1) T e prél nreem-bum EsbeRvebthimad t

viscous residue is triturated wrthrsopro yl ether to yield 30 789 of

product, mp. 98-101. Recrystal ihz_ lelds a 30
iC

constant nelting solid m ;r aﬁ%g%gm[;? ﬂ'}f ﬁ_qu%lane yrﬁ&ﬁegﬁ

stl

acid (7:2)1. Exanpl g,
12 mM. of concentrat laarsmi)m uﬂm edme £ Exampié |29r sub atngrlhél‘pﬁgﬁl&ﬂi

35 for about 15 mi nu& notYPrE g xmplpu 1[3(13 cgtylihi |1t2;9r nxlvrmamy‘p oyI]
_ pipecolic acid (6. % Lhamgreanto 5 2 - phepyiprongneyl. -t - prpling arg qb ﬁz
after 2-3 minut#s. The ice bath is renovegkammd 181 sol ution is stirred at 3
roomterrperature under n|trogerh-[3-mcet45hm}lhu-bwsanompev;ﬁM¢xd)n i s made
strongly acid with 200%;%?110(&;1){6 mndmtnﬂcd mozoo m}, rof alimeéthydcetdmale| 3- | s
extracted with 3x 15‘¥fea‘ﬁismu rﬂ,&ﬂﬁ“ %ell_ifun g smg ref@ex' Esns sngrkt\r acts

are dried over pagnessy t‘r gggi o somfahﬁa 0 g
of DL - I - (3 - rreruempémpf reishem&bn bt‘hf psi hducahged |

benzene, acetic aci dclt(a‘y s@}tpn up theprecipitated sohd is filtered to yield 5.1 g. of
1- ( 3- Mer capt opr o an t &Eﬁa dopanoyl]mpecollc acid, m.p. °C. The
ptoprop 9& sresndue ist turatedw1 isopf za er to yie cg.r
substituting L-p pe kCof mdcmﬁm atianmm cetBnd-Rerarl yii®@Ir € Gh

Exanpl e 144 and thencosubmmetltmgolﬁdqel prlo%w%tbfWﬁelsqbcmnech;mnafacamm e

145, 1 - [3 -(acetyl(ﬂmlo)propanoylI - pi pecol i c acr dand I - (3 -
rrercaptopropanoyl) - -pi pecolchSJ_ IJm_c ’;ﬂg’;Sd“ Aggl benzene,

acetic acid (7: [err] ( |ne
30" Exarpl e 147 13 13- ¢ a3y ot mwrw' oret d°QE“ 58
(0.05 m) of pi peCOHdi‘d(aGIg(ilsaﬂWSﬂﬂO erdcleaasdmrmif& almrz mutés20i@

9.0 g. (0.05 in.) ofbahisr #fldhllvolmlzﬂ“s re M F'GEF“r added
s * top se!ghe ST zr&a‘errﬁ AT, '?as

Then 10.1 g. of Ag'ﬂ&xdnﬁsuﬁ‘ﬁweﬁ{i Iv%ht 1Qﬁﬁ\6veﬁﬂdylblbe 0g.
tenperature rises toof32ﬂ.. - The(3 rvi méreaptopropatny bvipetolimacid, R @Jlsilica Relf banzenehour
when a clear sol uti o¥fetiorsis(Hhis s 30

1,576, 161 Example 186 | oned to stand at room
terrperature ovefhi ght and the so‘l'(F‘d'fWﬁPlﬂl?f P'EUD rripgeelis Acid f i | t er ed to yi elsl

6.1 g Lpincegli Peq idsin
tritgrat qupvvi'gﬁr\r/vate %@W nsu E[WEL ﬁyﬁt?&l ¥'°§§&%kg ?&@:‘ﬁg‘ l)3x 150

m . of ethyl acet ate Rilica g, befsehe; acetie acid (0], IPLS1IBRGNBI UM
sulfate 5 asl remg-vtt;l!hmtrﬂrxtiﬂ:el’ta'inidﬂr g. of I - [3- (acetylthi 0) - 2- 50
net hyl propanoyl - DL - 5 pipecolic acid s a] ;cous oil. Exanple 148

-[3~(Acetylth|o)-2-methylpropanoyI-DL-plpccohc Acid

6.5 g. (0.05 m.) of pipecolic acid are suspended in dimethylacetamide (200
mg.), 9.0 g. (0.05 m.) of 3 - acetylthio - 2 - methylpropanoyl chloride is added

55 dropwise. The temperature rises to 29° and a clear solution forms. Then 10.1 g. of 55
N-methylmorpholine is added all at once and the temperature rises to 34°, The
mixture is heated on a steam bath for 1 hour when a clear solution forms. This is



1- ( 3- Mer capt o- 2- net hyl pr opanoyl ) - DL- pi pecol i ¢ Aci d Aqueous NHAOH (30 nl.

water and 20 m. conc. NH40H) is stirred under 10 nitrogen at [err] for
15 minutes. This.is—addedto-13.0 ¢g. (0.05 m) of | - 13 - 10 (acetylthio)
- 2 - nethyl propanoyll - DL - pipecolic acid and the resulting solution is

stirred for 10 minutes under nitrogen; then at roomtenperature for 50
pnutes. It is then treated with water and 20% HCl and the yéll ow oil
yiracted with 3x 150 m. of ethyl acetate. The ethyl acetate extT™act is
ed over magnesi um 15 sul fate and refmved to yield 11.1 g. | - (3 -
ercdhio - 2 - pethyl propanoy] 1:576.1605 DI - pipecolic acid as 3@ viscous oil.

[err] O. Gloke tbstami aﬂ@&om QﬁB&Qﬁﬂ?e ov@&‘n&hi zﬁrd@ﬂ‘e‘ solid whieh) precifitatd Rl € 149

3-[(4- Metmteve;l 0 gieldl 04‘2 'miets yd mmu(and\mednspeLMet hoxy- a-t ol uene
thi ol (19¢sd s‘"‘(gr dr?q!l Iéac °ér(°‘ UOEI % '(‘13"'50 met hacrylic acid
(3. 65 ;ﬂdienr‘ﬁ'imo Jifla D 1 riﬁ?l zﬁ‘?‘a“érﬁér Jﬂh“ﬁ‘ﬁb%ﬁure ig +20

heat ed orbxﬂebanc%ﬂamabﬁstbhsfoﬂr three ours then refluxed for tvvo hours and
cool.ed. The mi xture is extract ed vvrth et her t hen the aqueous | ayer is

acidified with cop&eﬁgrrc tuegl lp glno éﬁ_,%ig di chl or onet haré:. The

acidic extrg porated I n vacuo.
The 10 esul itk L§°"Q§§}o 5 ﬁ&'ﬁ' i &r&@lf@ R eg "% o di chi@r onet hane,
di | uted Wadetylthio) ri2. - Imestisitpeqpaoyt] - RE -ChlpdeBd aciﬂ -anjd( the resultmg

e o B B e A AR o =0 o

1-13s yeld)1a ety 1ting. al (2 -- ik yoprbpaiemyiprop yl) - 15

L- pr oI i neDI:repqpecobgq.c}d asf@cvisopus onl R,062 [silica gel, benzene, acetic acig¢(¥:3l. - [ (4 -

nmet hoxyphenyl) met hyl t hi ol - i ge! propanoic acid (3.6 g., 0.015 nol.),
L-proline tert. MMEthB)@bﬁd’nylﬁlfetgﬁﬁlol Z-Qwﬁll«ﬁrd’p'ﬁﬁou) Acignd

di cycl ohexylphovéthexgioltBhuet (hidl 1194 g., .0kl added 6 dbstiPhVvard in 50 nl. of
di cRbor onmﬂvaryhc M(Ssﬁts,rmeniolt)hn 5Q ml. ANnodies hpdrotde. THhmixaoolsi ng math is

renoved dgted o eddey two hoyrg andicegled-nour s) . The
a1 n R AR LR éﬁ’ﬁﬁ%&fﬁﬁ A AR 5% -
pot assi Urwabhed whthctirine, dﬂiﬂ(lMQSG; akDéla a‘hereann Ingse emne t hen dried

(MySH) é ojup tie 80 mh of die 1'0 mr. !}PQPV SQF%#X@FJ ands ap2fl | ed to a
250 i . § g?:s@q‘uf aﬁq ;%jgg ?‘ BEPAPIS Stetthy |
acet at e/ hexane as e ractron RO 70, silica gel, ethyl

acet ate) i s evaporat ed to ;‘gm

40 4 -
gexyphenyl ) rret‘H?‘("c‘NF@P"YP }?&W“QV"L - proline tert -but yl

Ster as Iear orI |ca tate), [err]=0.60
(SI lica gghy, xé;lti r£1m°§£:?ﬂ°] ?noﬁg °’° °§é£§&ﬁ§\6'o§panoyl) L-pr ol i ne
l

The esterrsimomo m«fg élfbaoﬁraa ,and Btirsedl tRirdy .
Te

H: H 38:?@%" bisifa él%:‘z’?g% b:gﬁr ﬁ:éj%ﬁw t%?f’mgﬁlgg °ng r3éd soI ution

l et standndefip téﬂuﬁflacﬁ@qm\etr@mﬁ ae Mrdﬂ is exﬁﬁ 50% dxlﬁ:aQMaporat ed in vacuo

to a red cpbsmdudachgﬂémall nhe sdmﬂoﬁ) %%::?eeseu ag shed with water,
bri jc \7 T' @gro l'gmeate ly
trr?‘ﬁr at gﬁe me{gﬂ’fﬁh‘e‘im&h lwgé%ﬁyﬂ% gf&ék'_ F‘ﬁcagg: ) orat’ed; the oil
resi due anounts to O. . portron hi's rraterral S 50
;S)Fg{ th 32. ';]o gr%agar %(ng\gz 5%{&& ggg irgﬁfhy on 2 mmsilica gel
h ol ‘
Rl LAPDT USRI htf&ugﬁd%f G)ssorv%d heap rﬁeroee@.m.%ligrtgl ng 4335 ng. of |
- (3 - maridapdo mtré}z,en. awd tthe/ ed d)sbl)ltlon let stangr @ieihoer atsroam Oi | . TLC usi ng
raturg. fhg sol t
ggnggnggé@g}: i °'a e i s 2 R AR anol / acet ¢ aci
1due 1s re edly tﬁ e and the resldual hexane
(350\/Ercapaper ammy 41;5)15 ior(@SOLAIRT thids thdterink Bt ofsoargon Il - [3

- (acet ylsatig to p@paratbe.thx %‘E‘ ¢n 2min sllrc tlpqqseus ng0. 0 ¢ is
or

slurried W‘ %‘craﬁosg’e 5 g} ‘?{HE ﬁlﬁ% deed 5N 31

1, 576, 16£1ethylpropanoyl) - L - proline as an 011 TLC using be ic dh‘bséISOXI de and the pH
of she s@R&D|40)randmhlntoéurmﬂnhtlmholbﬁetfcmndlsoaoth)(R,sO 62fter this ting, when the
upt ake of sodi um hydroxi de hag , the solution is acidified to a

pH=2. 0 with concent £@iMgcapttl-3- ntmeﬁ.ﬁ&b&myn.upmrme

Under a blanket of argon 1 - [3 - (acetylthio) - 2 - D - methylpropanoyl] -
L - proline (10.0 g.) is slurried in water (150 ml.) at 10°. To this mixture is added 5N



The aqueous solution is then extracted three tinmes with nethylene chloride
5 (3x 150 m.) and the conbi ned nethyl ene chloride fractions
concent r at+-ed—to0—ahR—oidr—5b-—the-concentratec i stakenupin-ethyl acetate,
filtered and the filtrate diluted with hexane (30 m.). An additional
amount of hexane is added after 1/2 hour and then the mixture cooled to 10
for | hour. The crystals are filtered and washed with hexane. (2x25 ni.)
and dried t& 10 constant weight to givel - (3 - nmercapto - 2 - D - 3’
met hyl pr opanoyl ) - proline 10 as white crystals, 6.26 g., mp.
100- 102. ExanplWh%Lhﬂﬂi&hﬁ%u_J_pmum By 31
substituting 3 - toSydo@ii hydrdxide &ARcHY/HEDbOREEMItDN Afiinthined 2013 folel.§ Rsurd, Aked -
15 acetyl thio - 2histime v%ﬁ@:@ hmfsomhvdmwemdj@aaed,thdmelupomeMﬁ@ of

€O

th,

Exanple 29b 15 | - ['82R neengrated splfusic agido panavl 1 et é%rg{“

obt ai ned. 'Exanpl & 154(3>1r5 iﬁi’f’ . ’iayfatt&iaanwohsﬂntfrﬁ e s mﬁB - s
Tosyl oxy - 2 - nethyl Thecpe m;atel lsiaklsn -up pin @Ihvlme t8, ftecpd )and sheafilgteel dilweda

sol ution of _thiol acet eéana e lﬁ‘é ‘g aa?anttqf wwtsaﬁeﬁeﬂf@@wm)dthw
ethyl acetate (20 20 S Bt e, FadfBh o,ttﬁuh@eq 2308l 688 i 6P

hours, cool ed, ddl ut ecbnmﬁtt:fe!&hhgo givedet(at metcafl D - méhylpropenbglyl- L blolink | ut gg

hydrochl oric acid. Thas mtgam@&lﬁa&ﬁeﬁr ne. !ﬂk—éﬂ”and concentrated to dryness
in vacuo. The residue is dissolved in aceton gzgr '1539 and di cycl ohexyl anmine is

added. The crystalline precipitafgiss ﬁ,g,cj.ms Job;,ggtui_pqmngS

i sopropanol to yield 1 -gyls3bstindingB)!tbsyioRy = 22 metHslpropaRdié ¥¢id cRIBAMOKGE the3 L -
proline, 25 di¢ycl ohextyltision-2e- mehyipropanpic adi@ chibBés in[the prbcddare of Exdmplé29BH) . 15

This salt is convert el- to- tordoxy-ce- methyipropenyll - dy r proline i btapehhi c f or m of -
mp. [err] is obtained if the crystallizi rlﬂar'ﬁ{?lt%:i on is-seeded with high
melting material). Exanple 155 30[3-Acetylthio-2-methylpropanoyl]-L-proline

1- (3- Mer capt opr opanoyl ) -IL- pr-ofdsyiéxy -2 leEﬂ&blpEﬁilﬁM] - L - proline (3.5 g.) is*4ddddtoc

stirred sol uti oR0of 1s0ﬂ1110 of t :mcmclesl)mn, @thqthmmmet(&ﬁ wil.) ipsthytacetatt (20 35 20
g. (10 mml es) of |- r‘?%{%ﬂ!‘?;“ h?’l{ éfh dror?:l Tic ledﬁorgamcnll;;glg
di net hyl f or mani de at fgd"z ngne m agcdl ed in acetonitrile

di cycl ohexyl car bodi i nandehcyalblmxylamhel isaaddel. The fryﬂdlnrfe(meci;ﬁlammub%ﬂalhied flom/ed

by the 35 aadutu d togield 1 ( Bo fiop girelingc d 25
oG e *tm"té"ﬂm&”ﬂ e g
sce

for 1 hour, and at rowa:ﬁanpmeawamzlﬁgwﬁt 16€H Metting Makerial).

N, N - di cyclohexyl urea is filtered off, and the f||trate concentrated in

vacuo. The residyge is taken up IdlM%cEﬁ I%S?nf‘ (;fromezlegut lhé){eoughl y 40 Ul

wi th saturated aqueous di frate %
to 40 2.5 g. of 0'(‘10 asxrre sou olf. fbe i&) mm iydgﬁogmf estfraﬁ% lggl&e and

applied to a silica gﬁheﬁhﬂfdﬂ:ﬂﬂm dd Odt ey ddtﬂ ¢) of NN
acet at e- hexane ford@cyilohmf al'b e. 6' 01“1"1“? i3 stirredofor Ih"'L -
prol . ' but ot e RER A “.3?3“*.,;“, Srah
Recrystalli zatlon fromn fe- q;ne yi e co orl ess crysta | ne
45 solid, mp. [err], i dal:tntggamtﬂt@ MN!FQM hnazgidreofls Eiluzgpl tettl;i’:ﬁc‘lﬂw

1- ( 3- Mer capt opr gpano %‘m ?":ﬂﬁt

[3 - 50 (L g(t?hyl ﬁhﬂ%}ﬂ t{)ﬁ(ﬂ%\? b "fcﬁlﬁo fe,F f ‘ﬁce&‘zrﬁ g’gc’:u 40
each of concentrated SG'hamﬂnsmakmlu dhdmtledm mthtmhdxare and aablicdwed dilaasztland

at room tenperature fg e Elutj g?lﬂ "T} %& ﬁ ‘%Ed(ls o Wi t h
a smal| anount g§ wat ndmectz&ﬁsm éf L %’ SR taﬁ"é 5
acidified with col d ceolid,anp.r$5t-&d°, idedtieat & thélcﬁmﬁﬁm ofiBthniplet 17act.ed W th et yﬂ
acetate. The conbi ned extracts are 55 dr| e nd concentrated in vacuo

to give a-conpound identical wth tg 18. M2 -L-?r}@h anple 18. TLC
b

(silica gel benzene:acet]c 3¢ifloh: 3af [ 95" (3 -

Met hacryl oyl - L- Ry ol i ﬂﬁeﬂhyl%ﬂbkﬁkﬁer{yﬂ @prﬁpano 1} 2LmB l}ne 1|n51 e‘i&lﬂiﬂ.‘&ﬁedtﬁuﬁoo 50
m . water and stirrecammonium hysigoxide and water is allowed to stand at room temperature for 18
hours under argon. The solution is diluted with a small amount of water and
extracted with ether. The aqueous layer is acidified with cold concentrated
hydrochloric acid and extracted with ethyl acetate. The combined extracts are
55 dried and concentrated in vacuo to give a compound ldentlcal with the product of 55
Example 18. TLC (silica gel; benzene:acetic acid 7:3) R 0.

Example 157
Methacryloyl-L-Proline

L-proline (23.0 g., 0.2 mol.) is dissolved in 100 ml. water and stirred in an ice
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32 bath. Methacryloyl chloride (19.6 m., 0.2 nol.) in 25 m. of

met hyl i sobutyl ketone is added dropwise aver three hours. Sodium hydroxide

solution (2N) is added sinultaneously, maintaining the pH of the reaction

m xture at 7.0. Addition of base is continued for four hours after addition

of acid chloride has been conpleted. The 5 reaction mxture is adjusted
pH 5 with concentrated HCl and extracted with 5 et hyl acet aré. The
ueg)ys | ayer is then aC|d|f|ed15179“ﬂH 2.5 and extracted thoroyghly with

ied (MySO4).
he et hy bat eev'sﬂlch}m 19.6m}., t“H rdl ne (40 m .©) and
chill ed h{ 'f,gﬁ :é’,]’ %g(gésﬁ %ﬂ ered and dri ed,
yi el di nglsagmgmedt rfour &te ddiéioh bﬁcﬁQTm dempeen ThEr he solid is

crys? al | reagtipnf mmwellsadiusttdatospmSMl&cmnmtratpd HEl rmbextragtedivith t 0 yisel d ¥9. 7 g.

of net ha a‘ ¢ fied; tq and. extra dV\/m te needl es,
m p. 202';1:«;%5%f @etﬁﬁ Eetatssdifgﬁ,% t{Zee f%gl: i El%%iﬂﬂ"""" G5ake and the mixture
acidifi edhmnddvemizht:em neaﬂ%gtum pre&h&tcneﬁl réd and deds emlagm is filtered to

remVe al¥Prahel’ }etsé" £ 30 s@'Z fl‘%ﬁ%&'ﬁ\é!l Wi tth et hyl

acet at e. dmlﬁjlm% é,—%@@,ﬁ ;. gleymrﬁp 0555 a&f’ﬂ?ﬁ 8Pi%e and extracted

thoroughl y yid fnet QikiorRs h brine, dried
[er r; and cencert mtdgltﬂ al. H&%&fﬁu?&%&;&ﬁgﬁ%&ﬁﬁgidﬁﬁ#o{\ggﬁtlﬁ% Wh% al lization from

et hy acetealpé#t sgadd!ﬁ“t?ﬁvs %};‘i Thé filkmteinsatwbted with- prifli ne as a

. e €
white cr I"“%c’ rn§e d}egi mf@é’m evapora %bg‘:@jngwﬁnchgson 1f'%s I's obtained 20
by recrys¢ey ne yields 7 5 8. (83%) of methacryloyl-L-
20. Exanp lpmhiié& al wl(xﬁ ctysmll qé $ollid,on.3-89—981. Ayilapalyrfealrsenply islobpained i ne
Vet B&cr y by jaerstallizasiopya-p( 9898y, , 0.001 nol.) is dissolved in t¥ ol acetic
acid (0.5 m.) and allowed tog 1s8t roomtenperature for sixteen hours.
The solution 25 -(k.s.cayl&mz-m- hylgropaacylpPL-bevline Yel | ow resi due. Preparative
t h| n | ayer mma line (1835mg. smbomaolgaldxssdvdahhmamhhaae/ met-hanol acetic

g Je esl mtmduabwomfterapeeateranfor@ tee lwtignt he nmain °

fra %l on(slll "(‘ﬁﬁhw{%g&é % 55 ‘31 shd®s this
mat eri al ofl @ drch ne/mam& d@f.@aamoyl ) - L -
proline @@5 flasbowsrthis mgteti to hel pf3oehscﬂvltlu6 +metﬂﬂﬁh>p neYlls} 30
(be ene)-'acé{’? e 4 Cprges 2 th] product of Example 29B.
30 € Oﬁ en:/g;‘liegéléjo%re in 3 ] ac it I | Y l te'd w
di cycl ohgpey ﬁmnrlﬁbahi@ ah cﬂ:l mélrﬁ lli é " iy A white
crystall isrn?lllewddL d I h quhaﬁdim vess “q - lnost lthd; ﬁ-)ﬂst al l'ization from
i sopy opamgihyproparpyl) - L { gro. neagex eAylagine szlt-mmlﬂ-nft&iihyhmlqbanoyl) - L -
proF‘l ne, w&f‘é P8 ‘E)'(ﬁﬂﬁ’gﬁ"}?&@ mp. [err] i dentical 35 Bwith this
product in Exanple 29A Example 159 35

Exanpl e 159 1-[Di thimm@m((zz-mmmmmmmmmb% bi s-L-proline By

substituti n y3ulittxtutmmll3tl3h|-0dnhmbns@22— mehyipr ; aavid ctorr%g;;ed%ior the 3 -

ace l'th RIBRABEALA ACK MCk® Profeeyy ¢ =€5.0f - Exanpl e 29B, | -
W g‘ﬁ{"r?lb%b(z mw g f'°y“?t€ B?ﬁé% winedi s . | _4Broline is

obt ai ned 40 Exanpl e 160 Ex m(pﬁe rcapt 0- 2- rret hyl pr opanoyl ) -L-proline

Zinc dust (10.0 g.) 1s-Mesdpn-2Lhethylsropinbyl)-Dbrdlike product of Exanple 159 (5.0

g.) in 100 Pinc dat (10.0Q.) Madded kdid dwrrast e prdtiictdf Exdinpld W EG.0L)istirred at 18 for
fou hourl@ minefd r0 Nasulfiric acld anbﬂwmaure@n‘stlrred atd8fdfor foulthousohderaon i s then

fil¥er ed nifeseRy T ”‘ Swﬁ’\h with water20 c o P ned
e T 7 ene
chl ori deomheﬂutame:o teated ta” Caik Thisdoil lis Zthylthce tcamd t hen t he,organic

sol§bt|on"t! eka 1anﬂbishdd°¢m@eﬁlﬂfat agdﬂt!l;‘%g lt)'risﬂt(r t hyl acetate (20

andaﬁr f,‘ﬁﬁo é‘quﬁ?'?f aei-é"m“'" is bt ‘%fe and the nmixture

IS Stirr efod swash&d@iﬁth afé AN 10B8L) and 8rfdd td Gives. ngnefwmac@et gtional volune of
hexane ( @Dthei praducs ladedmesaptan + tmethglptoparoph) - doopmling. XL, f or | hour. The

m xture Re=O6QLIplvent tyglemibenzang/agatis agilddddt i s washed with hexane (2x 10 m.)
and_dried to give 4.17 g. of Fh ﬁsrystals of the product, (3 -
rrerijapto - 2 - et hyl pinhgiae meth MoRlAde. TLC, [err]=0. 6(5 ( Sol vent
system bengeafkRmGl! aptoﬁﬁhéill'm?ﬁmzpa)nethgs-a-tolueneth|ol in the procedure

Exanpl e l)ﬁﬁxample 149, 3-benzylthio-2-methylpropanoic acid is obtainedc5

3-Benzyl t hi o- 2- et hyl propanoic Acid By substituting [err]-toluenethiol for
p- met hoxy-a-tol uenethiol in the procedure of Exanple 149,

3-benzyl t hi o- 2- et hyl propanoi ¢ acid i s obtained.
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33 Exanple 162 | -[3(Benzylthio)-2-nethyl propanoyl]-L-proline Tert.-butyl
Ester By substituting 3-bepnzylthio-2-pethylpropanaic acid for the 3- [(4-

5 met hoxyphenyl )nmethylthiol - 2 - methyl propanoic acid in the procedure

of 5 Exanple 150, 1 - [3 - (benzylthio) - 2 - nethyl propanoyll - L

- proline tert.-butyl ester is obtained. Exanple 163

1- [ 3- (Benzy¥t hi 0) - 2- net hyl propanoyl ] -L-proline 10 1- 13- L[C
(benzyl t hi 0) ',ﬁs' et hyl propanoyll - L - pro{s.;g%,tert -butyI ester (7.8 33

g.) is dissolved—a—ea—fittre—oft—antsote ’55 ) arrd LTITI UoT oacetrtc acld

(110 ni.).- After one hour storag? %t el e‘ﬁ turg e solvent is

removed in vacuo and the resi ddd>{EengHtEIEse ’;ﬁ’p 1N F"p $hed sever al

times with saturated s hifg | Hen moez@tnau ropEgia e 2did Mos Uhd & € and
evaporated to dry neSﬁeﬂﬂy&%&&ﬁ%&ltﬁioﬁt& 15nethylpﬁ;6¢1paigoat[; Zacid (beezplocdduee) of 2 - 5
met hyl propanoyl | - LExamptedlis9,rie- [3 [- éreniylthiob - 2 Smiethylarapeioyll - 15- iBalinederbbutybt i ¢
acid 3:1) [err] 0.5. estegjiy phtained eI Met hyI et hyI ketone/ acetic

aci d/pyridi mg/water 14:1:2:1). xample 1

hto -2- yIpropanoyl]-L- roline
1-(3- I\/Ercaptoz rrethylp 'g g ivh i 'q L 3puitwt .
( benzyl thio) - k&({ s&&ld& ture antscf%g é%a?!ny laﬁrbtr udta ct:ﬁeaiu,sal(gzJ esteﬁi d 2l8

in boiling |iqui d armmei éhe(hd Fodmsteiapératpiecthe solwent is oohayed mrvectadudéd

with stirring unt| I pjvrsm eentdl&mlw ledﬂﬂmf wash wvrelrnmss W‘S?ﬂﬁ‘d

few crystals of | ﬁ gfs't“ pogt A A e °

under a current f nlm-,ﬁ;gagg tic am{em &ﬁ ged Mleth&l-cm“mtew’

di lute hydrochloric acxd/dyralhub/vetdnynufl) acet ate. The organic | ayer | S
dried and concentrated to dryness in vacu@xdmplyiedl d | - 25 (3 - nercapto -
2 - nmethyl propanoyl) L - prolild&M reqotoyi’-methseropetovltéwr@er Benzene/ acetic
acid 3:1), R 026 ( SI:&} %1? z}; (beng&ﬁfbg Y Eetpmimewls%sb%ggﬁg 20
aci d/ pyri di ne/ wat er 'i %él ;?{f E‘go o _
Exanpl e 165 30 amr:nonlum sulfate and3thé/al % ﬁ Qﬁlﬁivh % r?telma Vil qukrefIadTOl C
Aci d nitrogerB I'he’residdelit digsplved in 8 mixture ofdilutediydroghloric acld and ethyl ’

met hy| pr opanoi ¢ 2&ci d afefats: rga lat"r" F‘?:ﬁ!dGP ”{‘4‘}9 “7331" i& Yigd by enes
chloride 50 m.) is ﬁimn@/ c;'geogae R UpS ? o 2 g '°'b%myt§ o %;Y
warnmed in a steam batabxdfpwid:Mmrrmﬂes)aiedxdahtarthevmmwm xtampli-rsﬁness in

vacuo and the residue is dissolved in sat g ueous sodi um 35

bi carbonat e and 30he solut.ion is3 'm,sﬂaﬁﬂmumy = 1mg§@tceA¢1a'he agueous 30
phase is 35 aci dified Geluton 3f 30 nfexdapRCL @d WieihipRiphydic AL @12 g) TiHa
organic layer is dri etiylalmhde&rﬂ:se)nn ﬂlamtllylu;cmo gvetiemlhak m@wmperaturefo&‘

i urs ¢ a al minu C -
triphenyl met _hyI t h! 0 ;{” 1#”?‘1 @“ﬁgg’ﬂ e%xd%?smdtsstlvrdzan sgf@:tmsﬂugggg F
Benzene/ aceti C aBi d Fichibonitk aad ﬁg)washed with ethyl acetate. The aqueous phase is 35
1-[3-(Tri phenyl net hylabhifﬁd t&pmtahyémaapamy yl acetate The organic layer is dri¢kDand
L-proline Tert.-butyle %&Eﬁ: ‘@g}’ s Fﬂt give A tophe Ptbﬂt!lm/t et methylprgpanoip
net hyl propanoi ¢ aci d % 1) “’“‘i enzeneiac !ﬂ—é yI ymethylthiol - 2 -
nmet hyl propanoic acid in the proc
(triphenyl net hyl'ﬁht 0) - 2 - f}l'(B'F’B‘iffm &'“ %??aﬂg’[l 40
tert.-butyl ester is Obt@ tm phenylme hythlo 2 - methylpropanoic acid for the 3 -

45 Exanpl e 167 1-[3- (1 i ghs ig} é )blr afigic 86 in| the prokadurenef 3 -
Tri phenyl met hyl t hi o -Exﬁmplemrh I[ r-ﬁpahmvlmemzlﬂtk)(-ﬂ gmethylprepgnoxl] NL- - proline
car bonyl di i mi dasl e (test-dugy! f"%fr'é%‘i"g%‘bl ved | n tet rahydrof uran (10 ml.) wi t4%

stirring 50 at roomterrperature Aft ut the solutlon |s
added to a mixture of L- thé!“ 'Nf’ ﬁ 1‘

i n di met hyl| acet ani de c(ai?b T" 1‘?0# ght

at room t enper atsor e, aQQﬂﬁﬂ ﬁuﬁm ndnfieﬁdd odhﬁb&ﬂ in s
m xture of ethyl acetmblmeamﬁiglﬁ%m olm;s(l;gMmdunahmdcauam:deﬁﬁlenlc)r’@um c

i t
I gye_r i s separated arf§ WFEE!{'&' H‘%’% 't . ‘mﬁdﬁ?ﬁ S1 pota'g:ﬁﬁuo to
obtain I - [3 - (trl Lﬁﬁ ahic 1 1nss arat e% @(ﬁl@éﬂ ated td-dryness in02
55 vacuo to obtain 1 - [3 - (triphenylmethylthio) - 2 - methylpropanoyl} - L - 55
proline. R,=04(Slllca gel, Benzene/acetic acid 3:1), Rf 1.0 (Silica gel, Methyl-ethyl-
ketone/acetic ac1d/pyr1dme/water 14:1:2:1).
Example 168
1-[3-Mercapto-2-methylpropanoyl)-L-proline
60 1 - [3 - (triphenylmethylthio) - 2 - methylpropanoyl] - L - proline tert.-_butyl 60



proline. [err]=0.4 (Silica gel, Benzene/acetic acid 3: 1), Rf 1.0 (Silica
gel, Methyl-ethyl- ketone/acetic acid/pyridine/water 14:1:2: 1). Exanple

168 | -13-Mercapto-2-nethyl propanoyl]-1-Proline 60 1-1[3-
(triphenylmethylthio) - 2 - nmethyl propanoyl!l - L - proline tert.-butyl 60
34 1,576, 161

34 ester (5 g.) is dissolved in a mxture of anisole (55 m.) “and
quoroacetlc acid (110 nl.). After one hour storage at roomté‘rﬁ)erature
p\ sol vents are removed in vaguo and the resi due is applied to a colum of
| cacetic acid (75:25) and # uted with

t he sane eﬁal(ygnfs dissblived fnraaﬁmumsf a&sole (55 mCdnd eﬁfmﬂﬂtdﬁg a&:d)( ihe conponent with

[err] O. 4@) le hwrat a@y@lth,trﬁﬂva tpare e\(yldevd and concentrated
to dryne s ‘(‘.‘;5 eﬁoﬁwn of thica {Iﬂ}‘fr g% ?&5. 1) - L - proline.
[errs] O. inE&:tﬁEl:om;ﬁ n@ lbamgema.tsme edlj @t er 50: 40+10),

i dent i caboctlnli tahe Rgoﬁ% W 0\21 #Jg‘é'ff’é : +n%egtg?toll€)c 2u-

3-(Tetraﬁ‘§'$l¥9f 9 { a r nolacetic 10 To a
sol ution Wﬁgﬁ) "calp%’ © SAPRIPG Pl BERmBeMacid (2.4 g.) and freshly
distilled 2,3 - d| hydro - 4H Exampleame (1.9 g.) in benzene (60 m.), boron
tri¥ uoride et her3a(fl'em{h2dfamga Z-yliqideesthylprenaseic i hour s, pot adgi um

car bonat ut 09 Oééid rcapthe mtly!rlerzp tagid l(%gﬂs h’&?ﬂﬁﬁm ered. The
filtrat e ésggotls éﬁcgz e(lgﬂrqlgadded tgg etrahydropyran -
2 - ylt h ure 1 txrre centrated to dryness to yield 3 - 15 Exanpl e

170151- [ 3t¢tiabydrabyrar opywahlo}Z ?I-mhy)prtibanm hgid.pr opanoyl | - L-prolifne By

substituting 3 - (tetrahydropgran a - ylthio) - 2 - nethyl propanoic acid

20 for the 3 1@&5@,{]@%?}&1"&%@, 20nethyfpropadByI0Y | propanoi ¢ acid in the

procedure of 20 Exanple 167, L-prolfnd® - (tetrahydropyran - 2 - ylthio) - 2 -
I pr opaBpsubktituting 3- - (Ihltxﬁhydﬁib taf -Qh{ yithiopd 2 -Iiaethyﬁn&)aﬁ& héida gel,

Ben ne/ fpedhg é uﬂﬂunﬂmt ylt -: mﬂé‘ e procedure of 20
Met hyl - EE -gl!ggf #gﬁp %@ét R%‘ Aty  Exampl e 171 25

1- ( 3- Mer afgtyPetky %@&Wﬁw /lwauafq 129).

solution of 1 - [3 - (tetrahydropyran - 2 - ylthio) - 2 - methyl propanoyl]
- L - proline (1 g.) in a m xExampleof7i met hanol (25 m.) and concentrated
hydochl ori ¢ aci d 253‘Pﬂ“")“W"%‘%’(‘W‘EEP’&?”\"@’BWP‘E% er ature f or 35) mi nlt es.

The sol vent® %‘ doid g (et t ‘Dm -

ot hy b GRRETELL B s ﬂ%“"?ﬁ%ﬁ“ﬁ S eenb A RIEAL © Cozonel acet o
aci d, 3: femovédin lv)icuﬁ tdyiéigi |- l(:camge pto MRt Imekhylpropa )etl.hy ﬂémteone/ acetic

aci W pyr |(ﬁ|é5/ \failica | gel,4 Benzenefaceticd acid,_3d), heilicormsbuMethpi  Exaopl e 34.
Exanpl e nefasetisnpSmE iR MetsT d%%quw 6?)&'?1’0 nQuRg) o5 3 -
Mercapto - -' nmet hyl propangatr‘in 'd (2.4 g.) and N 35
hydr oxynet hyl acet agiad@amilioRetsy *ho'gz.ﬁc {ipopaneRdadid trifluoroacetic acid and

thesssol uti ofn.i m&tapied af - aRMMISIPSIAE Uagidf QB.40NL) hady . NThe 35
tri fl uor byitedymethgiadethniide (l8npyace dissolvedt i trifludrohdetic racidi bd ethe s dr| ed in vacuo
over pot gduiop %ﬂﬁfj ad ekrfﬁ tewner ptarefonone houp (The trfiieps ibipenas ﬁm 1dqo

residue is dried in vacuo over pot
met hyl pr gﬁ thur‘| methylpropanonc acurl) Exarrpl e 173

40 1 - Acet am i 0) - 2-net hyl propanoyl | -L-proline By substituting
3- 40 acet am donethylthio - 2 Exaﬁﬁtehyk propanoi c acid for the 340
(tetrahydropyr am-lHAzetam';dbmhﬂlnj)hlo)-2ﬂnethy&m9m¢3¢lrlep@hm c acid in the procedure
of Exanpl e By/fabstituting 3- - aqetagidomethytthie - 13y4 meéthydy rOParIQlcaﬂmrhw ropanoyl] -

L
proline “““‘hy pgei hio %EX y ‘%j‘ , rgég /acetic acid 3: 1)
[ eras] OE "J.”g? Y ?“‘iﬁ%{qgﬁ% "'mei L ?ig‘?gd/ pyg i di ne/ wat er
14:1: 2: 1MethEb<ahmﬂtemn§:/i it acii/Pyridinetveqpird42:2riet hyl propanoyl) L-proline ) - [3 -
(acetam donmet hylthio) - 2 - nethyl propanoyll - L - proline (1.4 g.) 50

and nmercuric acet at e(g hercap%_zfm%mmmﬁ;]\‘/eagohlngl a mxture of acetic acid

25 m . n
(25 : ) a F 3 - acetamldomethylthlo) -2 - methylpropanoyl] - L - proline (1.4 g.)

50 and mercuric acetate (1.93 g.) are dissolved in a mixture of acetic acid (25 ml.) and 50
water (25 ml.). After one hour stlrnng on the steam bath, hydrogen sulfide is
bubbled through until no more precipitation of mercuric sulfide is observed. The
mixture is filtered, the precipitate is washed with ethanol, and the filtrate is
concentrated to dryness in vacuo to yield 1 - (3 - mercapto - 2 -

55 methylpropanoyl) - L - proline. R;: 0.35 (Silica gel, Benzene/Acetic acid 3:1); Ry 55
0.5 (Silica gel, Methyl-ethylketone/Acet:c acid/pyridine/water 14:1:2:1) identical to .
the compound of Example 34.



water (25 m.). After one hour stirring on the steam bath, hydrogen sulfide
i's bubbled through until no nore precipitation of nercuric sulfide is
observed, _The nixture is filtered the precipitate is washed with ethanol,

and the filtrate is concentrated to dryness in vacuo to yield !l - (3 -

mercapto - 2 - 55 " methyl propanoyl) - L - proline. [err] 0.35 (Silica

gel, Benzene/ Acetiic acid 3: 1); [err]: 55 0.5 (Silica gel,

Met hyl - et hytket one/ Aceti c aC|d/pyr|d| ne/water 14:1:2: 1) identical to the LP?’
conpound of Exanple 34. 35 iy
1,576, 161 3% ' ‘ 13310k amrpi-e—t75 3

1- ( 3- Mercapt o- 2- net hyl propano grol | nExa'ﬁEpletUSbutyI Ester To the cold
[err] solution of 1. 2 Fpt “B"WOWYB treme 12“1-' #ﬁ‘tﬁfiﬂfpropanm c

acid and 1.7 g. (10 - 6pld | (57 gﬂtlﬁ E i& t°§ i ferapiay. 15

t S
di chl or orret hane52 26m§hlo£ﬁnp§‘|{a4§®£ f!gl: J‘ l&e l:t:{llc‘:t?omethanti.nls S
di chl oronmet hane is mdshspm I20toGirs af\kdoat te p&mufessa opﬁemre ficcdptdrat ur e,
S drops of acetic ach@eé,rté g is ﬁlw dranst ¢ rfétr#s ey Dplta@ﬂéelaan'év nepidue; Tl'h'srat e
evapor ated 0o an oil {@(ﬂﬁﬁ? &““ “‘E

tl*eé ﬂh at pph

@ﬁg& on lte 1th
pet rol eum et hertoet hy petafié tﬁ‘er lﬁ&ﬁ G e Sroduc, --me¥éaptdCa2 gel 10
colum prepared in etctholpmpmloot) prIlin; tért.botyl ester SThis fentioni (0J6 g} @ dried over

trol t her - et hyP? rs Ry 64 Pilica pely aclr”l% 80.8 (Silie c apt
petrol eum et her groraﬂ"dttrﬁlﬁﬁketoﬂrsr&ﬁgmstmr T Ly oty ercapto

(0.6 g.) is dried over [err] in vacuo forExahprol?6s. [err] 06(S|I|ca gel,
BenzeneAcetic adid 3: 1), [err] 163-Mc(t8ptcr2craet@énwopavexlhwroén¢ty| ket one/ aceti cl5s
aci d/ pyri di ne/ wat er é4 By ﬂk tutle)da-riél-en %togt'ﬂ lﬁethylr!l'm::imoytl)rt prolme ;&:It]
- (M opropano TOIINe tert.- 1 e
- (3- Mer capt o- 2- nEt hy h:m WF‘ "y egcapt‘tr) pethylp “)Zi%b

substituting I - is dﬁﬁtxﬁamoss (ﬁhcagelﬁ‘ﬁ rﬁfa@&ﬁ&@tﬂs 1), R, B3 (Si hYET .
butyl ester for2% he bthy'%t&mmma @cifVPeidic N atery 14:1:2: l)Lxdentmabtor the cbmpaundtnﬁt yl 20

et g %PD_ ﬁﬁsrﬁrﬂrhr%#r*:gzrrfé}mfmt gl s

-3

met hyl propanoyl) - Lpgg e
Benzene/ acetic acid 3: Similarfycthe tielfinGlpreilcts ilVirly oy the foteging examples is
et hyl ket one/ Ace®di ¢ aetodnged by dﬁﬂnﬂk‘&mléform@f !l!teztam)ng anipoacid instead of thhe-farmnpounas
of 20 Exanple 34. The racem c formof thg, }‘L product in any of the

f oregoi ng 'exanples is p (Bﬁi%(gfegs m“g‘{‘iﬁ“‘?‘ ) ,g & zrrﬁrgro °§’E°§ ?&yﬁrtl’. ng

am no acid instead ool odubed

products in any of the fore ng exanples. is 25 pr oduced Ot\; utilizing
the D-form of t;ae starti thtﬂPﬂ'qY%t@%imof the L-forml®25 Exanpl e
177 1000 tablets each co ﬁg 100 ng. of I - (2 - nercapt-;?p';opanoyl) - Y
- proline are produced fmmrt(hﬁx;rf,@}smmrtguumg)r edi ents: 25 g.

1- (2- Mer capt opr opanoyl ) - Magnesjummstearate 100 g. RS

Corn starch The 1 - (2 - mercaptopropanoyl) - L - proline afld orn starch are admixed 30
Celatin 35 with an aqueous solution olp the gelatin. Thb mixture /s drieg). and\gioomd to afine 35

(mcrocrystalline celpowdess@he Avicel and then the magng S"ew

2.5 9. The | - (2 - rﬁﬁ’gﬁ}h‘gﬁhﬁgﬁgﬂm omprpssed. Bt g{;lﬂ%l ’gét’g'tv‘s ﬁacgr e
adm xed 35 an aqueous sol ution of the gel ati n The m xture is

dried and ground to a fine 35 _powder . Th&xgmaledl8 and then the magnesr um
stearate are adi® xed wi By subistit naWleanrlo-rﬂ -Tieraapios- 2 hByr elzfs

tablet to form 1000 ttgﬂﬂy%‘gct# 5(" J,'ng%pq) i Hg“'ﬁ#& g"“?ﬁ nt

Exanpl e 178 40 meth roduced nercapto - 2 -

- methyl propanoyl) - L - 40 proI i ne f I 7(2 - rrercapt opr opanoyl ) -

:_ Fgol_r grggp?arrpl e J[ 00 tabI ets ,";g & Fﬁca °a°°28pro l@; the
1e

Exanpl e 179 45 re p 8‘5:6 ets eac cont ai ni ng 200 ng. of 1 - (2 -

mer capt oacetyl) - L - rdl-@ﬂeercwﬁaentﬂ)-b-puﬁmed fromthe foll %iﬁng :

i ngredi ents: 1-(2- NErcaptki“ﬁcefﬁ yl)-L-proline 150 5. 200 g.
Lact ose 50 Corn starch 100 g. 50 g. 50
Magnesium stearate 5g.

The 1 - (2 - mercaptoacetyl) - L - proline, lactose and Avicel are admixed,
then blended with the corn starch. Magnesium stearate is added. The dry mixture is
compressed in a tablet press to form 1000 505 mg. tablets each containing 200 mg.
55 of active ingredient. The tablets are coated with a solution of Methocel E 15 55
(methyl cellulose) including as a color a lake containing yellow #6.



Avi cel 150 g. 50
Corn starch 50 g. 50
Magnesi um st earate 59 Thel - (2 -
mer capt oacetyl) - L - proline, |lactose and Avicel are adm xed, then bl ended
with the corn starch. Magnesium stearate is added. The dry m xture is
npressed in a tablet press to form 1000 505 ng. tablets eath contai ning
ng. 55 of active ingredient. The tablets are coated Wit ™4
13g|on of Met hocel E 15 ﬁgﬂ&mﬁthyl ceIIquse) i ncl udi ng g a color a

contar g yerow+#6: 50
1,576, 161 o E"‘:mnle 180 z5?66 Exanp IeééSO Two piece #1
gelatin ca gaecg g R cHapsu ED ainigp T t opropanoyl) - L
- prolin g%@ fo "’P’f"@ﬁb  PEOLige f?eu? edo itk Remixbire 8&2% 9IpYredi ents: 5
1- (2- Mercapt opropanoyl) L- proline 250 ny. ' 5
Magrfesi um st dd2-Megcaptopropanoyl)-L-proline 250 mg. 7 ng. USPS act ose
193 ny. Examﬂag";@g;‘ RSNG| ect abl e sol ution is pr@@%d as follows:. 10
1- (2- Mer capt opr opanoyl )-L-proline v 10
Met hyl paraben Example 181 .5 g Propyl par aben
| g. Sodi unAslidjextabibesolution is produced as follows: 25 g. Water for

i nj gction gs. The active
subl; ance, rﬁ%‘%‘ AP iyRRane LB tim chi or | de ar eigl"k"sol ved in® 15 liters
of water for Prdbyﬁfaﬁ-dbeﬁl and then the volune is brou&ht up to 5 liters. The
solution is Spdivmchldridir ough a sterile filter and@3a&septically filled into
presterilized38rdPLiniEFH®ASar e then closed with prédterilized rubber

cl osur es. Epgdactivébubsi@itle 2praservatives -an®Sodhh BhibidR drd didsove@GERL I at json of 100
of ahtersvcf w rfeudin&nﬁio thén thafvolsmbuibro ht op t@6 hters Tha j ection.

20 Exarrp?° Bis ?} Wllg hmto (2 - D- nmethyl -
3 - prop trmac tratll p;?sl Erglﬁ‘e pe‘l"l oFs & topropanoyl) - L
- ool mmdcﬁo;Exarrp 177, 000 ab e s each containing 10 0 ng.p0f the 1,1

- [dithiobis(2 - D - nethyl -Exmple 182 25 propanoyl)] - bis - L -

prol i ne ar eBpsubstitGiig- 100 g. of 1,1’ - [dithiobis(2 - D methyl - 3 - propandgl] Each of the
product sbi f-Lt-heolam ecls - @ amebaptoprophmy otink it Exdmbple 1BUbstituting it for

thez act i Y14 ’e ““ pnEA é’gucej?‘ 'i%@““ﬁ@o B methy! - hpat VE CLATM I S: -
R Conﬁ BEH% B&ﬁ’r&uitat examEes can be snmnlarly formulated b [err]

30 \AheresubsmﬂmgSt hy eQiciive xbg-ed:}mﬁn anples Ak A9 ;18¢ e 181and !ferr] each’is

hydr ogen, m,r %k@(& or phenyl -lower alkyl; R2 is hydrogen, | ower
al kyl, phen§' henyl wherein the phenyl 35 substituent is
hal 0, | ower -4 raAPogRd o °’§P‘ﬂoxy phenyl -1 ower al kyl, diphenyl -1 ower 35
al kyl', triphenyl-1ower alkyl, wer kyl t hi onet hyl , phenyl-lomer

al k31 t hi omet hyl , | ower al,;gaqg,xL n}adﬁ_ oyl 0 30

M[err] [err], [err] [err] is hydrogen, hydroxy

or Iower“’ﬁ?rﬁ'ﬁ ) Ll |s Iovver al kyl henyl or phenyl - | ower
hyd?dky, NH, or | Jo:k yl, pheny phenyl -1
al kyl ; R, ang yac:h is hc;'rdrz:en, b'alEy] i)lﬁn}l(b\‘\@ﬁer@i-lkﬁén aligie nyl substi tuted
phenyl vvheRelsrhyd eenp hlkﬂuimz:hylt wbstttutcds pmmw rhesyy| or | ower

t
al k?éxy’ P’%g:mp enyl- owera o;:é?:v |om %lyl'? s%e!nﬁ ower a yll.tﬁp“ r;?lr[ er |3§ [err] 45

Mis Oo alkanoylamldomethyl 45
o M M
R,——él:— R,—M'—(ui—- R,-—NH—(":-—. R—S—or R,;
4 K. 1 lower kvl ohenl of pheayi-lower alkyl

R is lower alkyl, phenyl, substituted phenyl, wherein the phenyl substituent is
halo, lower alkyl or lower alkoxy, hydroxy-lower alkyl or ammo(carboxy)lower
alkyl:

Rs
m(llC)—&'ﬂz R R
R—0C—~ m:— ﬂ— co—!w-(lcn)n— s@p

45 Mis O or §; _ 45
misl, 2or 3
nandpeach |sO 1 or2;
or such a compound in the form of a salt with a base.



misi, 2 or 3; nand p each is 0, 1 or 2; or such a conpound in the form u‘
of a salt with a base. 1,576, 161 36 &
Exanpl e 180 Two piece #1 gelatin capsul es each contain

in
(2- “mer capt opropanoyl) - L - proline are filled mwm u(h mﬂuﬂ the
followi ng ingredients: 5 1-(2- Mercapto I ne ' o

250 ng. 5 Magnesi um st earate

7 ng. USP I\gb 39S€ . 1,576,161 © 193 ng. Exanple $B81

An inject SoTTtTomn lb —pl vducet—as—fotrows—3i6

1- (2- Mer capt opropanoyl_l) proline Example 180 500 10

Met hyl par aben wo plece #1 gelatm capsules each containifig 50|:m H‘?ﬂ afZaben

| g. Sodi um chl ori C{ﬁ:ﬁ:gﬁ:gropanoyl) - L - proline are filled with a mixt u%og %‘Ym’f or

i njection gs. 5 1. 15 The active ‘
subst ance, preéervat i veb(2evictcantatiropmnoyi)-lopioliee ar e di ssol ved 25¢im8. 15 |iters

of water for inj ectlon % ﬁ“?‘ﬁé’ vol ume is brought up tq MRiters. The
solution is filtered throug °% sterile filter and asepti cal I9y ™i1led into ’

presterilized vials which are then cl osegkampieli8presterilized rubber
closures. Each vial covtiajectabl® ssthtioncié pﬁ)ﬂﬁdeﬂiaﬁ)fbllbﬂsa concentration of 100
ng. of active ongredie . of slutlpnfor |nJ tion.
20 Exanpl e 182 By substl{;&%fr% RoePagey olf'prf [d|th| obi s( 55D - net hy!10-
3 - propanoyll - bis - ltropyma.a énne for the I - (2 - mercapt opgopanoyl) - L
- proline in Exanple 17de| npﬂ@ortdabl ets each containing 100 &%g of the 1,1
- [dithiobis(2 - D- ne ﬁ‘)ﬂ or injection gs. propanoyl)] - bis -3k - proline
are produced. is The active substance, reservatwes éndt Sedfubh Miorldb ArdidNEd @ Pf thg
exanpl es can be si rﬁtérabf yatbnfamiﬁjedtm q?/etl&ublsd vdluthe isg: hn‘mtotmitesclrhc/e

S

i ngredient in Exanﬁ?lé“i’ osed Wl ‘pre enhze rubberc osures ac v1a flar ?mw’%
lu

conpound of the for i concentratxon of 100 of active ingredient per tion for
30 wherein: R20s hyﬂéaiw, NH2 or | ower rf"f<oxy ergr and [err each is 29

hydrogen, |ower alkyl, phenyl or phenyl deMﬁE_lﬁd kyl; [err] is hydrogen,
| ower alkyl, phenyl, ByhabsituhetomBony)l vmhﬁb.azthﬁ Mbﬁﬁyl-335bropanoy]]-

substituent is hal cbs -Ilowerohadﬂo the dr- (2 emercaptbpropan T yl fohhom/éika

di phenyl! - | oweg1 p 'éﬁ?tg ea‘ihr‘i mP(WBePf e 1y dI“B F(Zal%yf“FWP/bh%t hyl ., ‘
pheny! -1 ower &l kyl tpﬁ' LS OY the 'p s ﬁd’cﬁ?&éjﬂ d&HEI:Mi'mﬂazQy formulated b

M 1‘3&11 £ it for the actwe [u&(‘d’d ent in Example§ €77 |79, 180 or 181, er I‘ﬁ [err ]

I s hydrogen, hydroxy . [err] is | ower aIkyI

phenyl or phenyl -1 ower ﬁﬁ C%Am IS-— 40 [err] is | ower

al kyl , phenyl, substi tufEQmPeHEA\Af the forpuls y ¢ he phenyl substituent is halo,
| ower al kyl or | ower al koxy, hydroxy-| oyer, al k_pi or am no(carboxy) | ower

alkyl; [err] 48 Mis Oor Spgy 117 tn 30
45 mis 1, 2 or 3; n and p each ISSB w)’(')rm ; of €lch a conmpound in the

T
formof a salt wt HVE; %%@droxy, NH, or lower alkoxy;

R, and R, each is hydrogen, lower alkyl, phenyl or phenyl-lower alkyl;
R, is hydrogen, lower alkyl, phenyl, substituted phenyl wherein the phenyl
35 substituent is halo, lower alkyl or lower alkoxy, phenyl-lower alkyl, diphenyl-lower 35
alkyl, mphenyl-lower alkyl, lower alkylithiomethyl, phenyl-lower alkylthiomethyl,
lower alkanoylamidomethyl,

0 i I
Il !
Re—C—, R—M-—C—, R, —NH—C—, R—S— or R,;
R, is hydrogen, hydroxy or lower alkyl;" "
40 R, is lower alkyl, phenyl or phenyl-lower alkyl; 40

R, is lower alkyl, phenyl, substituted phenyl, wherein the phenyl substituent is
hﬁloi lower alkyl or lower alkoxy, hydroxy-lower alkyl or ammo(carboxy)lower
aikyl;

f3
(llf)-ﬂfz A’: As
R—DC~Hi c—ﬂ—co-cﬂ-dn)a-s(o)p

45 Mis O or S; 45
misl, 2or3;
nand peachis 0, | or 2;
or such a compound in the form of a salt with a base.
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37 2. A conpound as in Caiml wherein Ris hydroxy or |ower al koxy; [err]
is hydragen or lower alkyl. 2. is hydeogen fortl RS- or [err]; [err]
and R4 each is hydrogen; [err] is Iower al kyl or phenyl: [err] is |ower
alkyl; [err] is [err] 5 wher ei '

5 [err] and [efr] have the sarre rreanl ng as above”l mll U
2. 3. A co?'rpound as in Caiml wherein [err] and R!
conpound as in,Claiml wherein m is 2 and iﬁrl&l]. S hydr ogen 5. A corrpo

of the forrrulu3710 e

1 0 wherein: R rm&l in a] Ri & kyl :
[err] s Jlngdroglefm i}fyhi«ﬁ @dgenf& S li W&Zk@%eaéﬁ y

15 such a conpound 1| ’fo‘rmof a h SI og| ca Iy accept able salt. 6. A
conmpound’as in Cla|m5 V\,hereqn Ris hﬁ\,y rOx 7& A, compound as in Claim5 or
6 wherein nis 1.:8. A conpound as i arm-;- 6(‘7&-5-7 wherein [err] is

hydr ogen or I0\§/er alkangy! . 20 9. A corrpound as in daimb5, 6 or ;
wherein R “j-s fydrogerR, R, and R, have the SardeOmeafing ATROBBImaAS2 bt #5570, Mo 2. 6 OF
wherein [err] is acety'sLAdbmpoAdm Glaival 1 a¢heiein RygndoRyceach isGydiopen. 5 t 0 10
wherein R is hydrogerg Qr a Ff a““ %?heﬁlkﬁﬂﬁéﬂhﬂjka§ hygroggngj m 11
wherein [err] is hydrogen °5‘P°'H’é’t 13. A conpound as in Claim
5 wherein R ig,hydroxy and [err] |s hy ro% 5 nmethyl. 14. A compou
as in d ai mSSl\%herel n Ris hydroxy/® Ly fﬁ'l(‘?’o('@\élﬁ‘”br methyl, [err] is qg
hydrogen or acetyl wiregein |s 0, 1 or 2 15 A conpound as in CI aim5 wherein

Ris hydroxy, [err] a ‘s y gile °”§k hydrogen and n is O.

30 16. A conpound as i %ﬁ° Y LS hydroxy, [err] is

hydrogen, [err]i5is. acet:y‘k oahdr2 ors 1. - . npound as in Claimb5 15
wherein R is hydroxspch pgpm Oméllm#?ﬁ lolp caﬂges ptabladal, s 1. 35

18. A compound as in (gF% |ss‘:r {&ﬂ %V’r] and[err] each is -

35 hydrogen and n is R A% nas)mc 5,8%t 7 Wh lanmsﬁydf&geﬁeﬂawaalksndwdr oxy,
[err] is met hW [err]9 IAScdn'gpdu nn@lmtmﬁ,disrlwh&emmlcbqumd as in C airg5

wherein R is hydroxy, eﬁ L?ega;’lm ?f‘qg is ace and . nis
" mpoun y ohe 1 wherein rogﬁ
1. lower alkyl. e L-form

of a corrpound of C ai n2bA cﬂapouhhas aoonmundwma‘renﬂnahmdﬂ:ﬁen&mhhﬂh t he _
proline is in2¢he L-f gﬁnﬁ cpppoynd @s inCSlainy> whergin Rojs Aydroxy anddk.ds hydroges or 25

hyd ‘R, hyd 'B
ZZ l’ XXZO npou In(S:l ag [ R, hﬂrgﬁtﬂg eé’tﬁllJll E&EE 5 @kég 11 hm lgfdﬁ)%! l{,' 1s'h§dr&gen%5methyl

each Ris hyd(r§ %y, @l%cllﬁe o egomipouryl #3yid rGigmns wherkio\R is Iidkoxd,; Rasnd Raedehris i s 030
to 2. 25. A
0 C o e A ol h S0SK SRR el g SR T

45

i s hydrogen and eac&eglm 'ig*o Caim
| having the nane l)#ﬂd 10.2A comsuadipd it Claim 5 @hérein BDs hydmm,hmapﬁrm& acetyl L -
proline. 27. The C accord t t he_nane

di t hi obi 5(2 : Oﬁgf ousd i (g § pherin I 4 Bbra O s e & 1y 35
conpound of C al m 1 oliri#Casih QWIAIMES Wherkih 1t Bﬂlyhrof(ﬁl’lm |s 5’5thyl R, .s 29
The conpound of C ahwroxi’nmdmhllch the proline, i

phar maceut i cal corrp‘g)&%‘ 38 i E(‘ﬂ’l‘?‘b‘&lﬂn%l‘sdfyd?h& li)r"e'&"éb‘?“ﬁ‘b l%l‘%u m %d
a pharmaceuti cal ly ac ,Megylacdoﬁ,pgm@r@fcqmm 5.

22, The compound of Claims 19 in which the proline is m the L-form
23. A compound as in Claim 1 wherein R is hydroxy, R, is hydrogen, R, is
Iower alkylthio and n is 1.
45 Con24 A compound as in Claim 1 wherein R, is . 45

’ . ﬁ—ac—Q/v- 0C—¢I;I—(¢'Il;),¢-5—-

each R is hydroxy; each R, is hydrogen or lower alkyl; and each n is 0 to 2.
25. A compound as in Claim 24 wherein each R is hydroxy; each R, is
hydrogen and each n is 1.
S0 26. The compound accordmg to Claim 1 having the name 1 - (3 - - mercapto - 50
2 - D - methylpropanoyl) - L - proline.
27, The compound accordmg to Claim 1 having the name 1,1’ - [dithiobis(2 -
D - methyl - 3 - propanoyl)] - bis - L - proline.
28. The compound of Claim 18 in which the proline is in the L-form.
55 29. The compound of Claim 17 in which the proline is in the L-form. 55
30. A pharmaceutical composition comprising a compound of any preceding
Claim and a pharmaceutically acceptable vehicle therefor.
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38 31. A pharnmaceutical conposition conprising a conpound of Claim19 and a
phar maceutically acceptable vehicle therefar 32 A pharnmaceutical
conposition conprising a conpound of C aim 18 and pharnaceutically
acceptabl e vehicle therefor. 5 33. A pharmaceutical” composition

oRpri sing the conmpound of Claim26 and il |y accg%; abl e
cle therefor. 34. A pharmaceutical co m Hmﬁﬂmﬂml ng t he Tonpound
¢l ai m 27 and a pharmaceuti cal | y7ac%ept abl ec veni @l estherefor. 35. A
pri ses adrsnmsﬁa@.hmm.@l edmnagﬁdntdoaﬁnﬁwmbmoacmmmd of any ohe of
10 d ai s thatnmc@gicdlychceeppablervebicle ubdrefad. | y accept abl e vehicle therefor. 36. A
net hod for_r Syt me‘tb‘BﬁPbp?'%%‘iéiﬂP% mprisp 2 fomesendehRiRin 18#1dch conpri ses
e vehicle therefor,

pharmaceutl ace

adm né st eri anal\ PddnipB4itin! com Bﬂsnﬁtﬁ@éﬂﬂﬁum&ha%%mdlg agd a *
phar maceutd nlahh eatcalapdcatﬂtme\/ehlcteltaerbfoerefor . A nethod for

r educi ng bI P‘@S‘Q etnqahco ‘”Er?g i @ﬂml"@lpfcmm_l@ @!U‘nprl ses

adri ni st erd g ah? il glj ie rea.n%m% s Aitn18 and~az
phar maceutdoﬁ@ ley ad@me o ohpeisiay ﬁ)l’com nd/bfmiz,t Bdoff or jpeduci ng
bl ood pr esCleime litp 2hand he mammﬂsll' sccnlma 6 vehiokpthersfos. admi nistering a

conposi ti of i@ﬁ%ﬁd ﬁ‘aﬂ f}l&%ﬁl’: %ggz:;am’m’o%@m hia

phar rraceutdhg t@gg,edg
0 3% A netBodA fmthuddﬁumdngnbbbod pfessBeeSinr nihamao mamuaia rwhicknral IS whi ch

@nrises administy qomarigegAomepynd of Flaire dhpnddnd of C 27
;ﬁgp A Eﬁzr%ﬁéﬁﬂ%ﬁfwg‘ﬁ:%féhg&@ﬁ Joh%ﬁzpmﬁﬁns Ala,gnpgund of "the

for mul @ 2%omprises administering a composition comprising a composition fndwherein: Ris
hydr &y, anlmmcwtmlb\mcenmbkm 'ﬁ}tbﬁw fpr. -and R each is hydrogen, 2ower al Kyl

d fi hi
O g nenyl - °Eg’ig§'£@°i£% i n L gtla@r Ti',]‘ o?'é':lﬁfnf 7and €111 S

hydr ogen, Yutieh ll le therefor. - 30 [err] is
| ower al kyl, hemyrhpcmndphﬂmy‘bnﬂuw\er alkyl; mis 1, 2 or 3; nis 0, | ,or 2;
or such a corrpound inthe formof a sgst with a base 35 41. A

conpesund as in C aim40, wherfi fPR%5%wdroxy or |ower al koxy; ..35 Rl is
hydrogen or |ower alkyl; f?ef"r(T’)”lcg“Hﬂi'r"()'é”én or [err]; [err] and 2Ferr] ,each
S hydrogwerﬁS S Iower al kyl or phenyl; 40 mis 2 and nis 0, 1
or

R is hydroxy, amino or lower alkox 40 42. A conpound
as |n Claim ROathunch u{hydr er&rmvei-elkyl]oremeﬂyl-los/ehylklylogen 43. A conpound as

in i m 40 i s hydrogen. 44. A pharnmaceuti cal
corrpo(%(gl tion ? 'H‘ﬂr d'&dﬁﬁgg&fﬁyl_ eChijim 40 and a phar maceut i%al I y
accept abl e Vﬁ)FibGJ Bottherefor 45. A method for reducing bl ood
pressure in n y i biting the conversion of

angi g4 ensi®h ¥} & a&m&‘gﬂg&%ﬁa&mf’ G\m"g%; Bﬁgd'ﬁ*& |k?li ri ng conposi tion
conpri sing achgrm,e lo ’0 an c&u faccep Abl e vehicle
t herefor. 46R,Ashyd emlorfb,ccmae uci ng bl ood pressure |n non- human manmmal s by
50 I nhi bi Hq’ Bhea F'bn of angiotensin | to angiotensin Il which
conpyg Ses &Fh >a conposition conprising a conpoypd of O aim
h

41 and a phaunaﬂcwﬁnoﬁ symamﬂmpmahleem/nmxmlle dabie [setfydogend 7. A net’hod of
reduci ng bl gﬁg A campoyndbas in Gigim- 'ﬁm‘hgnl rify laed Bl?/lslmmmﬂtl nglat he conversion

of angi ot utfflﬁ“’lﬁ@ﬁ(k f@@gfﬁﬂdl "t‘,‘ﬁac‘:BFi’ﬁ? nd QEClamAGArE Aer i ng a 55
conpasi ti n A9NRI mét prédsdudd i néhddibd MaBMak BRCEUyiCcal |y 55
accept abl dnhititingcthe ttohvnrm:l)of anglotensm to angiotensin II which comprises
administering a composition comprising a compound of Claim 40 and a
pharmaceutically acceptable vehicle therefor.:
46. A method for reducing blood pressure in non-human mammals by s
50 inhibiting the conversion of angiotensin I to angiotensin II which comprises 50
administering a composition comprising a compound of Claim 41 and a
pharmaceutically acceptable vehicle therefor.
47. A method of reducing blood pressure in non-human mammals by inhibiting
the conversion of angiotensin I to angiotensin I which comprises administering a
55 composition comprising a compound of Claim 42 and a pharmaceutically 55
acceptable vehicle therefor.

48, The compound of Claim 1 as named in any of the Examples.
49. A pharmaceutical composition comprising a compound of Claim 48 and a
: pharmaceutically acceptable carrier therefor.
60 50. The composition of Claim 30 in the form of a tablet, capsule, elixir or 60
sterile injectable preparation.
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wherein the symbols are as defined in Claim | which comprises deprotecting a
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60. A compound of the first formula given in Claim 59 when prepared-by the
process of Claim 59.
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