,;-.;050 800 B2 Description The present invention relates to carboxyal kyl
ptides which are useful as inhibitors of angiotensi converting enzyne
frid- as anti hypertensive agents. 5 Car boxyal kyl di pepti degewhi ch are
Geful as inhibitors of angiotensgrgsergoy.ti ng enzyme and as@[
ypertensive agents are known from the published European patent

.y i catBesmiptigh.  12401. The conpounds of the present I nvention are conpounds
fof the formﬁsm ri:@r{tﬂ:]'l refidd 1 &%&m%gwesmd. dhe BEAPRLAMG R bighrerkiRET 0T,
;\/\hereln,g,,@n g aitf & ahilgp&eABveddgedts. T €rent and ar hydroxy, [ ower al koxy, -
£ | ower sl kengtbmglkyl dipdptivssiwhich laxdl Lgefuires inlhibiters otdngioteysitf- engertingi anayimieyshdiad andet hoxy
e acyl ami riopdrteogive aa?%ﬁ{ krjow/ ﬁ%’mﬁbﬂ ighet! Fyapdqp Ratynt agplioatigh o1 '38r  al koxy (e. g.

"~ pi val oyl oxJERBRH ot ntipveptiagare compounds (e (YA | oxy (e. g.

benzyl oxy), am no, | ovver al kyl am no, dil ovver al kyl am no, hydroxyam nc 20

aryl | emer al kyl am no (e.g. beazyﬂ ampﬁ’o) n eubst Ituted aryl oxy or
substituted aryl | ower al koxy reinf the|s b tifuent is nethyl, halo or

‘et hoxy; [err] is hydrogen, Ra-pk -I-Nlﬂ)'FCH -PUF‘ 0 carbon atons, including
‘branched and cyclic and unsaturajed- (e blyl) al kyl groups, substituted

‘| ower ral kyl wherein the substltﬁer is dr5Xy, | ower aI koxy, aryloxy, (e.g.
phe noxy) subst i tuted ary ero ax Pstif Ul e JNekERenY laRXY.-

: am no, y’PaTNEyzﬁamﬂ kl 'R, tsqjhg\vgfgvﬁ{legrﬁ:\nf 'and “ are the sa 8 OEEVE rﬁ?@oet?\o :y ¥
‘subst i tq ac&UlﬁﬂlndétﬁGw), béA am)eyémoxm buydlovldxﬁwm*v)a*w*vt hi o,

rylthi qed. eh@oxw,rumymrhlkay (e.g bsyliokylit apdinag foyviet dnkvbmlrcpadl a"cva oxy{ ower
a}Lkoxycamb'@ngrvllowar kvla(rremg(e 4m'm) w hat' ca oper :t“;g:g

ral kyl emg gand c cllc an @itu vherein the

ral kyl g u.lax,t o éuﬁ&mﬁ d sa,uody SkHasFbarfibNy P

ryl 0% su eaaaérys roRS ¥y, araihy |malmanaﬁojh1dma;kylannynb ac\aarrahéc fyrjnogsubstituted
e ar al kyl tahnamugx omanilmsmmd;mhtu mm»d}dowartahvléll

& dcgrylthio,

£l ower al legrp , a phe aﬂﬁf ,|Isub [E?‘(Qf aral and

t orh rti

g sul fanmo lgb:::%ra gi mril 7%;:} &%@2 hlo, ‘1’ EI% @b&ll@fﬁﬁo po! 5599&353&&3 ower
hyd

Eal kyl 35 Rifnlagr ) rbyvelam afhinoYamifdimetyedrbody/péveny |

e | owner aakd’*ulfalhml’mxyme e mdlﬁérkmland nbUmaMlk lis hydrog ?'!imb | owe
¢ al |y (e.atyyl, iemt aﬂkvheminememylwek I'OVE?F a'&éé‘t’ l vgrzo llgvv r
ouer  aisp 'E'"‘“% g‘ vk E‘R r il W'I' %&1 ’i%ﬂ,er e$/|
yl i klan ipo wera
OV\BI‘35a| Ih’iol .5’ Uk ard schdted frd &}\Aﬁ‘én, 8z TP Wedna®P {syén,todeafef] and
t aken g meabgupuw IY,G]DérGES\QHiHr Q or U wherei n; 35 Q IS

0><C [err |s45 vvher ein [err] and [err] independent of each other are 0, S
[err], [err] and [err] taken toget her form a bridge Wwherein Wis an

I kyI ene or substituted al kylene B dgé‘ aving 2 or 3 carbon atons, said

ubstft ut ec al kyl ene bridge havi ng ongé or two substituents sel ect ed from

ower alkyl, aryl, and aryl |ower al l(&.], groups. is 0, 1 or 2, gis 0, 1 or

_2~Wth the proviso that the sum of pj and q must be 1, 2 or 3, with the

prow sothat i pis O then [err] and [err] nust be rret hyl ene;

45 wherein X' and X2 independent of each other are O, S or CH,, R® and R® independent of each other are
lower alkyl, lower alkenyl, lower alkynyl, cycloalkyl having 3 to 8 carbon atoms, hydroxy lower alkyl or
—{CH,),Ar, wherein n is 0, 1, 2 or 3 and Ar is unsubstituted or substituted phienyl, furyl, thienyl or pyridil, P
wherein said substituted phenyl, furyl, thienyl or pyridyl groups are substituted with at least one group that ’
is independently selected from C, to C, alkyl, lower alkoxy, lower alkylthio, halo, CF, and hydroxy, or R® and

50 R® taken together form a bridge W, wherein W is a single bond or a methylene bridge or a substituted

methylene bridge when at least one of X' and X2 is methylene, or W is an alkylene or substituted alkylene

& bridge having 2 or 3 carbon atoms, said substituted methylene bridge or said substituted alkylene bridge

having one or two substituents selected from lower alkyl, aryl, and aryl lower alkyl groups, andpis0,1or

. 2; with the proviso that at least one of R* and R® is Z, with the proviso that if R* is Z and p is 0 then X' and X2

§5 must both be methylene, and with the proviso that if X* and X2 are both methyiene then R® and R? must

form an alkylene bridge W; . . v
Qis
60 R8X1>< x2R9
CH CH
(CH,) (/ AN
‘65
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50 .U is [err] This is the replacenent sheet 3 Date: 16/08/95 EP O
050 800 B2 ,wherein Wis a nethylene bridge or a substituted nethyl ene
bri dge when at | east one of [err] and [err] is nethylene, or Wi@
~-al kyl ene or substituted al kyl ene br L&Maq\q(ﬂg 2 or 3 carbon atons, said
\_Slubstituted nethylene bridge or sai t ted al kyl ene bridge having one
or two subshérkit RNHRS XS K48 85 defiRiiabVS] is @h K¥2, qis® Vdr 2,308 tri%erstL thakthe %Ln;tgf
groups, (eRwtpmustibar, Wrraaymlah@@rdveomamebhsyd BeeXDdnid 0 Grudd 1R ity Tend, and @it @& |
are 5 oxyg 'S 'iha'sm‘ fapd )2 arp enettiylepmiier @anjl R&takendegethef forme d badue Ve whpreingV @,as 1
or 2, qis ":,elaé’?’ez with the proviso that the sumof p and g is 1 or 2,
‘and vmth the proviso that if pis O, [err] nmust be [err], excluding
conpounds wherein Uis 10 [err] wherein p is zero or 1 and gis 1, As wll
be seen fromthe above descripti ongdxdf thg2gbrpounds of the present
inventiqgp, when [err] and 20 Rs formKoup Q or U, these groups, taken
together with the nitrogen' to which [grr] is attached and the carbon tQ
which Rs is attached, form vari o@s . I'ncluded anong these ring
systens are the follow ng: 25 [er\f 30 35/40 err] and [err] in the group Q
forma brldge W as descri bed above, whereby the following ring systemis

46 for rred wﬁQeuL ﬁ‘f ﬁ’] X‘Sa‘lrzld Ihéré ag d%fn]iela%bngvgpd 19‘6; q Wgnd%hs%e; or% with the proviso that the sum

of pand qis 1, 2 or 3, with the proviso that if X' and X? are CH, then R® and R® taken together form a bridge
W, wherein W is as defined above; .

S Uis
v' 20 . w\
7
_ x1 x2
25 ' (CHz)p (CH2)q
N/

wherein W is as defined above {except that W may also be a methylene bridge when X' and X2 are oxygen
30 orsulfur), X' and X2 are as defined above, pis 0, 1 or2, qis 0, 1 or 2, with the proviso that the sum of p and q
is 1 or 2, and with the proviso that if p is 0, X' must be CH,, excluding compounds wherein U is

35
40 \ /
\/_,’ wherein piszeroor1and qis 1;
Yis
45 G

g (OHaly

50 .o
wherein G is oxygen, sulfur or CH,, ais 2,3ord4 and b is 1, 2, 3, 4 or 5, with the proviso that the sum ofa a
andbis5,60r7 or
GisCH, ais0,1,20or3andbis 0, 1, 2 or 3 with the proviso that the sum of aand b is 1, 2 or 3, with the
proviso that the sum of a and b may be 1, 2 or 3 only if R? is lower alkyl substituted with araikylthio or
55 aralkyloxy (that is, the group Y may be a 2, 3 or 4 carbon chain only when R’ is lower alky! substituted with
- aralkyithio or aralkyloxy);

Dis
F
6
0 (GHp), (CHy),
65 This Sheet Has BeenR laced
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EP 0 050 800 B2 Each of the ri ngs in the structures shown above will have
at |l east four nenbers. The values of p and g, and the chosen definition of

Win the rings drawn above will determi ne whether any of the af ai d
\ngs wi | have 5 or 6 or nore nGnPsPsgEG\not her errbodi nent of t resent
NAvent i qn i Ses co ounds of the fornula 5

[err] v‘@éf% d‘gv}ril ﬁl‘t'so 1{%’%\, 'thrL'}itrg iso f":‘z‘i’]r;f"c’i:j” F ';Jg““ﬂ%ﬂ AR e for

t he groupe ‘err] are as
defi ned above. : Non Irmtr ng exarrpl es of corrpounds of the formula |11
are €onpounds wherer n[err] and X2 gre nethylene, [err] and [err] taken
together formthe bridge W and p,/Q,\and Ware as defined above, :
especially wherein Wis an ethyl gae, )pr(cdgg; wherein p and q are each 1, or
wherein pis 0 and g is 2; conpoun wherein [err] and [err] are S, and
[errio, [err], p and q are as defiped ove, especially conpounds 25 wherein:
[err] and [err] t aken toget her fdﬁ*rlg)gr(clalﬁ)byl ene bridge and p and q are as
defined above, preferably are eaci\1 ¢r pis 1 and q is 2. Another
enbodi nent of the present invention conprises conpounds of the formula W30
[erris dmerdelisd &t SXuis 0)9%r 2,\Ms D1 S 20hwith tRE Stoviso thkt tHe BEH oALUAY @ muStibe | B2, SHadup U
and R, jsarar]2 aamslis[1ar 2] withrtie provisdxhatalid soecof Alxay & mudtdr-2lor &d t i Ng exarrpl es of
conmpoundsAsofil! leerﬁee'ffmm ebow deggriptions afsbarethpounh efities presp rerrrvxnﬂaqdvh[; d B e
et hyl ﬁg'%ai mﬁ‘ p whrg is att rg%ansog;knn sys Qg:eé_]“' ?:lt(9 'ﬁa{%ﬁ‘"ﬁ% e ring s sf ms £ %rhﬁj al ly
whergi goibwing. O d"vx?n rei ‘58 162 "COMPSURES, "wher ei n’
[\( and [err] are rrethyl ene and Wis ethyl ene and p and q are as defined -
above 45 especially wherein pis 1 and gqis 0 and wherein pis 0 and g is
- 2; conpounds wherein [err] and X2 are methylene and Wis trimethylene and p-

and g are as defined above. .4 especially wherein pis O
. and q is 1; conpounds gikerei g24%rr] and [ er gPxlare n@rfyl ene and Wis
. met hyl ene, ethyl ene .or thyl ene substitute th one or two | ower aIkyI
= groups and and ar d above, especiglly wherein is 0 and IS
_group pand g ?C{’?p oM ) (oH, s A At
- T 30 _ \ / q
o ' -N-C -

_ | N -—C —~

35
w
x1 “x2 ¢

' | N\
' | )—(c . CHy),  (CHy),
40 (CH,) (CH,) \ /

2'p'/ 2°q _-N—-C =
N/ANE N

|
45 :
. .. /F\ /L\ _
(CH,), (CH,)
50 CHZ, ToH (in)u (/CHZ)V
s Ry l

The aforementioned groups R® and RS, appearmg in the groups X, Q and V, may also form ring
systems. Thus, for example when R® and R? in the group Z form a bridge W, as described above, the
following ring system is formed:

60

65
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SO ' -. eonmpounds, wherein [err] and [err] are 0. Wis nethylene and p and q
are as defined above. In the above described conpounds R, [err] arid [err]
can be exenplified as follows: R is substituted |ower alkyl, in the
substituent is unsubstituted or |ower-alkyl-substituted aryl. gzzgiyloxy or
\gyalkylthio in particular R is sub0t05@t800 | ower al kyl, mherein t he
substituent i I oXY, ral.kyl t S e .
benzyl t hi O,forﬁggé#@ ﬁle ih tré) ro? gféérx‘t Ibndgé V\F Pges%{%]g? gb O\e/%?hz%tjﬁl? an err %rg(if or
| ower al koxy, especially R is hydroxy, methoxy or ethoxy and [err] |s
hydroxy, , et hoxy or benzyloxy; [err] and err] are hydrogen; R3 is hydrogen,

| oner al kyl or phenyl |ower al kyl, esp | y hydrogen, nethyl or benzyl. 5
This is the replacenent sheet EP 0 0 00 B2 Preferred subcl asses of
the present invention are am noacyl - tycl oal kane carboxylic acids, nore

preferahly al anyl azabicycl oal kane cﬂggp F%ﬁ acids and nost preferably

N- (al koxycar bonyl al kyl al anyl.)- azabi ane carboxylic acids. Oher
preferred subcl asses of the present rFnNe@t+on are

N- (al koxycar bonyl - ar al kyl oxyal kyl) dlpepildes 5 and

N—alkoxycarbo -aral kyl t hi o- alk¥ di peptides. Particul arl preferred are
N-(al koxyc r oY §R7'|“ aﬂ%\r‘{vrﬂewe'sn\! x| 3) bridogy Yy ps dessrinerhetions theafﬂ'ﬁwﬁssftngﬁvmwr ed
are N—(alkoxy%arbonyl ar al kyl t hi oal kyl) -al anyl azacycl oal kane carboxylic
acids and the correspondi ng azabi cycl oal kane carboxylic acids. The
aforenen;roned conpounds of the fornulawl as defined above, include al
pbsélble stereoi soners. 10 Acylqa npgludes -OC-[err], wherein [err]
is lower alkyl, |lower alkenyl or aryl. | ower al kyl, |ower al kenyl or
io. |ower aIkynyI groups except where d otherw se are represented by
any of the variables including strai Qranched chai n hydrocarbon
radical & fromone to six carbon atons\f exanpl e, nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, t-butyl, -p8r€yt, isopentyl, hexyl or Vvinyl,

al lyl, butenyl and t he Iike Cycloalkyl roups (containing 3 to 8 carbon
atons) i ncl ude bridged and non-bridged groups. The ar al kyl groups

represerf ed carpon
atore 0 (e R B i e i

p- met hoxybmaml'resamdndshauhavkeor raorammbe.e |l oro, brono, iodo or fluoro.
Aryl wher e i {Thagypecersborimentof tigf présaet inaoicdabmpuses g poudmbroethnmradlamtmrew R§e

repr esefft seb odh 1’99"4-'9‘9'?5 Irapg Z Zvﬂhé 82 Y %fﬂm
for exanpl g%;ﬁﬁ%wf V°’L’ E @z‘?g B2 nd!E j‘f‘% ﬂ?ﬁ SIMH"oRE2 81 9‘\"°’and
e@-obéf

t hi azol yl . Pd’nﬁ Hy eHé er'ﬂ?h%'aﬁ@paﬁdaw are as
exenpl i f i edbfibad @bwp@eﬂuwlthoaswﬂaen P lisg Zero; [err]
[err] 2% compounds wherein X' and X2 are methylene, p is 0 or 1, and R® and R? taken together form an alkylene
o bridge having 3 carbon atoms;
N compounds wherein X' and X2 are S, and R®, R®, and p are as defined above, especially those wherein p

is 1 and R® and R® taken together form W, wherein W Is as defined above, preferably is an alkylene bridge
having 3 carbon atoms;
45 compounds wherein X' and X2 are O, R® and R® are lower alkyl and p is as defined above.
Another embodiment of the present invention comprises compounds of the formula

50
Rx' %R°
55 - o Al R3 (CHy), (CHy) O
| | S "
R—C—?—NH-CH—C-—N——C—-—C—R
R o Y
60

wherein RE, R?, X', X2, p and q are as defined above for the group Q and wherein R, R', R?, R, R® and R’ are

5 mriir‘r‘iiirfrr‘i‘ i
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i;:-:.":"[err] 30 [err] 35 In the conpounds of the fornmula I, the carbon atons
“to which [err], [err] and [err] are attached may be asynmetric,_The

. conpounds accordingly exi st in diastereoisoneric forns or in ures
___.t,her eof . In general, the aminoaci ¢ ggptg@pructures, i.e., 4 [err]

rr and [err] 45 45 of Forrrulal are preferred in the
confi gur at Egnh;m?ssehxgmnﬁ efrcomp OQ"Ha?ftI@ff" t: L- ami no y
et e e e e o
excepth,m1e ,fﬁ Y V\)ﬂ FS assi gne

“reduction. [err] 10 18 THe ket oc rrpound,(XI I

R- confsi gur adnh;ﬁnndssmerem x'lahe XEHEPMAHS R‘Df) ahdEarp st abdve,eajdcially compolnds
pr oducedwtiereinditendR® taken woeher fdie anethyienkdridertnd o Bndaress ddnsd ebavel praferaticare
fol | owi rchfg it b @dqRé ive groups not involved in the condensations ‘
descri bed HRTHRRLT ?;“h’“%{g ﬁ R§S &'5?‘%'893‘ °°"}?é?e<§§f)'f'%°""‘est° ey °be protected by
met hoas standard in peptide chem stry prior to the coupl I ng reactions and
subsequent|ly deprotected to obtain the desired products. In other words, in
the formula of the follow ng descriptighdof th@drocesses R [err] and
[err] are as defined 55 above for Fornmul a~; |ncI udi ng suitable protectron
This jss the replacenent sheet. 6 Dat e: 16/ 08/ 95 EP O
050 800 B2 A. For the preparation_of C\%E ?f formula 1, V\/nerer\p R2 is
hydr ogen a ket oconpoufd @kl cond®hsed ferg i de (XI'V) under

carl be_gcondensed with the

di peppi de (XIV) i P agfeofs™ Ml attom, ”opf"r—l"l Tehrdtity, or in a suitable
organi ¢ sol vent (for exagpl e, CI—|30H) in the pplpesence of a reducing agent as
for exanpl e sodi um cyanoborohydrr de to give directly the desired conmpound

[ A'Pa i

catalyit ”a%j Aol T agtea detBrotina o pope Laruviost ™ B MESURTR T « ne

presence 0 ﬁdddrman@BftﬁélﬁrQ&Hu(\&nﬂon bR kbrAgbubd® o? theGarian) or of Raney
nic The ratio of di asterr oneric productﬁ formed may be altered by choice of

catal yst.

. X %2
30 _ . H
o R1 Rs (CH, ) (CH2) o
]| | P [ I VI
38 R=C~C—=NH - H-C—N-—-—(I: C -
Rz o) R7
wherein X', x2 W, p and q are as defi ned above for the group U and R, R?, R?, R®, R® and R” are as defmed
40 above.
o "Non-limiting examples of compounds of the formula V/ are '
N compounds, wherein X' and X* are methylene and W is methylene and p and q are as defined above,

especially wherein p is 0 and q is 1 and wherein p is 0 and q is 2;
compounds, wherein X' and X2 are methylene and W is ethylene and p and q are as defined above,
45 especially wherein p is 1 and q is 0 and wherein pis 0 and g is 2;
compounds wherein X' and X2 are methylene and W is trimethylene and p and q are as defined above,
especially wherein pisO and qis 1;
compounds wherein X' and X2 are methylene and W is methylene, ethylene or trimethylene
substituted with one or two lower alkyl groups and p and q are as defined above, especially wherein p is 0
50 andqis 1;
' compounds, wherein X! and X2 are O, W is methylene and p and q are as defined above.
Another embodiment of the present invention comprises ¢compounds of the formula

G

55 ' / \
R R Gy (G} o IX
b | [

60 ' R—c-c—NH—CH-ﬁ—N—clz-—c—n
R2 R7

65 wherein G, a and b are as defined above for the group Y and R, R', R?, R? R® and R’ are as defined above.
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B. - Alkyl ati on of a dipeptide (XIV) by neans of a conmpound XXI|I 25 [err] 30
- 35 wherein X is chloro, brono, iodo, alkanesulfonyl oxy or arenesul fonyl oxy.
The reaction can be carried under basic conditions in water or in an
--organi c solvent. C. Condensation of atgiqarq% compound (XVII1) w a
\}eto compound (XI X) 40 [err] 45 50 ?1 condi tions descri be or
process A’ S‘?P"mltg'glesammrxf mgedsefitheddremala Daree: EP 0 050 800 B2 D.

Al kyl at’i op JTTapEAR ema&f ifury 9 is BB o andd in1. 263 EenBpwitivitie pexyigothat e
Lerr] 10 WHEGELH) ﬁeré‘ﬁb@?& (4 80, 24 308G R BYL 8o um o1 ang
ar enesubf @nys, 9Xy7, plefdtabhyesiCt | On can be carriéd s u fie °condi 110ns
-descri bed fmonqpovaewseanGECI-Ecanﬂenaan s 001, 2218 vAtH thaovisd thaXdhe Wirk Bfaandbus
ami noaci d 1)4ar B. with the proviso that the sum of a and @ay pe D2 o?ﬂ!]pt!jylfe gbwmlkylgumtukedmwn
from pept i"’ﬂg‘y’fg[ﬁgmn% X{w h “’Pé’éﬁf{fwzﬁfaﬁb'b@e' Lout- he presence of
.30 a comdensiTg agenement espr?se" ERAND RS °€f"8ﬁ"" i a?% dlUni de (DCO)
- di'phényl phosphoryl azi de - (DPPA) and N, N-d| succi n| m dyI carbonate in [err].

Wil e, as nentioned above, reactive groups (i Terr], [err], [err],
[err] and [err]) are protected before the g reaction is carrled out
t he am-go group of conmpound XVII can be ac{® 2'te.g. by neans of :
tetraet hyl di phosphit and/or the carboxy gro of conpound XXI can be
activated via the |nterged| acy of tive @ )(Sr cﬁwh s that derived ¥rom
1- hydr oxybenzot ri azol e, g 35 m xgd anhydri de deri%d froma

r-)

chl oroc,gr boni ¢ aci. d st ,c Ltm az |qle.. lcr.. | cycl lh_.e.x.},LI ar R®di i mi de;
N |
25 wherein F, m, t, 1 and k are as defined above for the group D and R, R', R?, R®, R‘ and R are as defined
above. The spiro group preferably is derived from splrononane or splrodecane, especially from
spiro[4.4Inonane or spiro(4.5]decane.
Another embodiment of the present invention comprises compounds of the formuia
30.
L
N
(C>H2)h{CH2)s
: ) X
R-C-C- (l, - ¢ - N=C c -nrb
| l2 II I .
40 R o] Y
) W . - wherein L, h, s, u and v are as defined above for the group E and R, R, R?, R? R® and R are as defined

above, the fused-ring group preferably- being hexahydrofuro(3,4-blpyrrole-, -hexahydrothieno{3,4-b)-
pyrrole, octahydropyrano[3;4-blpyrrole or -octahydrothiopyrano[3,4-bpyrrole-.

45 In the above. described compounds R, R', R?, R%, R® and R” can be exemplified as follows:

" R' is substituted lower alkyl, wherein the ‘substituent is unsubstituted or lower-alkyl-substituted aryl,
aralkyloxy or aralkylthio, in particular R' is substituted lower alkyl, wherein the substituent is aralkyloxy or

- aralkylthio, espec|a|ly benzyloxy or benzylthio;
: . Rand R® are the same or different and are ‘hydroxy or Iower alkoxy, especially Ris hydroxy, methoxy or

50 ~ ethoxy.and R® is hydroxy, ethoxy or benzyloxy; -

- R? and R7 are hydrogen; -
R?® is hydrogen, lower alkyl or phenyl lower alkyl, especlallv hydrogen, methyl.or benzyl.
" Preferred subclasses of the present invention.are aminoacyl-azabicycloalkane carboxylic acids, more
) preferably alanyl azabicycloalkane carboxylic acids and most preferably N-{alkoxycarbonyl alkylalanyl)-
", 65 azabicycloalkane carboxylic-acids.

7 Other preferred subclasses of the present invention are N-{alkoxycarbonyi-araikyloxyalkyl} dipeptides
"and N-alkoxycarbonyl-aralkylthio-alkyl)} dipeptides. Particularly preferred are N-{alkoxycarbonyl-aralkyl-
thioalkyl)-alanyl aminoacids, and most preferred are N-{alkoxycarbonyl-aralkyithioaikyl)-alanyl azacyclo-
alkane carboxylic acids and the corresponding. azabicycloalkane carboxylic acids.

60 The aforementioned compounds of the formuia /, as defined above, include all- possible stereoisomers.
Acyl includes —OC—R'2, wherein R'2 is lower alkyl, lower alkenyl or aryl. The lower alkyl, lower alkenyl or
{ower alkynyl groups except where noted otherwise are represented by any of the variables including
straight and branched chain hydrocarbon radicals from one to six carbon atoms, for example, methyl,
ethyl, propyl, isopropyi, butyl, isobutyl, t-butyl, pentyl, isopentyl, hexyl or vinyl, allyl, butenyl and the like.

‘65 Cycloalkyl groups (containing 3 to 8 carbon atoms) include brldged and non-bridged groups. The aralkyl

This Sheet Has Been Replaced




“The'starting conpounds in this reaction are known compounds and/or can be
:prepared according to known net hods. The conpound of formula XX, wherein
R2 is hydrogen can for exanple be prepared by reacting a keto ¢ und XI I
#.th an amno acid XV 40 O 0 050 80 R3 [err] 45 acco@g to the
s¢@ndi tions described in process A &% erngtively conmpound XXl can be

pr epar ed 9tsypsyenrerented byyjanX\gf the alydve hariablksciag@frora onéXo foor ¢aeion ptoss irBhe alkyl portion

W S e e
XV and ht . o dalyl %%L' rezg}i o foj ﬁr - ‘ Yt $'ons
descr i be6erizlenyd) iR sdl Bnct faYdyl.( eh?pfﬁlgn,%%p ﬁfédﬁ’ga flamf,fn'ﬁlﬁ&é"§°§r‘£%i‘§ﬂu' -2’3'?.’%,'

evi dent tioaps sacicsnpound of fornmula | obtained by any one of processes Ato

E can be transformed i nto another conpound of forrmula | by nethods known in
the art. The above processes are followed by setting free protected groups

by kngywn net hods. N’r‘gﬂ;ct ed car lpg g-oppTH, e- g. ygFenyReapd R6 are for
exanpl e al koxy (mali ,CH3t-hoXy @

t. dfit yl 8xy), bbenZyl oxy 25 or

benzyl oxy, are set {ree by hydrolySi sNor hydrogenat¥on. (Reductive cl eavage
of a benzyl ester / (where R6 is benzyloxy and Ris al koxy) will yield
- conpownds of formula | wherein Ris alkoxy and [err] is hydroxy, and where
"[err] is alkoxy and R is benzyloxy, wll yield corrpoundsN f formula I

wher ei n Rol by dsnxen, 2INLREH,|— 6n,alskqen)—, RikdiohYS] $,8a8 RA-GaH,f,ed out
under acidic conditions (using e.g. a halogen hy racid or trifluoroacetic
aci d) 2o UNded 1B SthEoun@ 6 the RRRUIPY, thaYcafFeR BmB o Rk RG A€ BACH ardttletladdy e 30
The' am naygmetip(The cénfpbubds docadingly &bt HidstefoREhérRGorfis Ot jaSnigtUBs thakof Or

exanpl e f orlmgedneral, the @minegeidipart-structures, i.e., :

2 0 R R R0
_ Il | |1
R—C—C—NH—,  —NH—CHCO— and  —N—C—C—
Al 1
30

of Formula / are preferred in the configuration most similar to that of natural L-amino acids. Usually, natural
L-amino acids are assigned the S-configuration. A notable exception is the natural amino acid L-cysteine
36 which is assigned the R-configuration.

The compounds of the present invention can be produced by one or more of the methods and
subroutes depicted in the following equations. Reactive groups not involved in the condensations
described below such as amino, carboxy, mercapto, etc., may be protected by methods standard in peptide
chemistry prior to the coupling reactions and subsequently deprotected to obtain the desired products. In

40 other words, in the formula of the following description of the processes R, R’, R?, R?, R4, R®, R® and R” are
as defined above for Formula I, including suitable protection. :

A. For the preparation of compounds of formula |, wherein R? is hydrogen a ketocompound (Xill} is
condensed with a dipeptide (X1V) under reduction.

50 o R! RS0 RR%0O _ _
) i l Il | I 6 reducing I
R—C—C =0 + H,NCHC—N~C—C-R ———)
agent
R7
55
X XV
60 The ketocoinpound (XIl) can be condensed with the dipeptide (X/V} in aqueous solution, optimally

near neutrality, or in a suitable organic solvent {for example, CH,OH) in the presence of a reducing agent '
§uch as fpr example sodium cyanoborohydride to give directly the desired compound I. Alternatively, the
intermediate Schiff base, enamine, or aminol may be catalytically reduced to yield product /, for example,
by hydrogen in the presence of palladium on carbon (e.g. 10% palladium on carbon) or of Raney nickel. The

65  ratio of diasteriomeric products formed may be altered by choice of catalyst.\
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boﬁyLr car bobenzyl oxy, triphenyl nethyl and nitrophenyl sul fenyl. These
groups can be renoved under acidic conditions, e.g. by neans of a
hal ogenhydroacid and/or trifluoroacetic acid. In the special case of [err]

-hearing an al pha-am no substituent, the carbonyl and am no groups g be
\.cbnveniently protected as a beta-| actgnio5g. 899 on. This kind of pr tion
can be rermgedAlev?,knovmﬁS,rret hods, e.%. as descri bed above for the

hydr ol ysi s. °1 A" YRECLY Asingatre 09V byvgpesps of ecompeed XX¥hon atons to which [err],

[err] and [err] are attached may be asymetric. The conpounds accordingly
exi st in diastereoisoneric gbromm*a® in nixturks thereof. The above '
descri bed syntheses can uti]i 4k lrdcematt, es, epantioners or diastereoners as
starting - materials. Enah,Nt¢ ~CARer nedr-at@R nay—beBbt ai ned by !

resol uti on nethods known in the agy. Wien di gstereoneric 40 products result
fromthe synthetic procedures, t h& di ast ereofteric products can be separated
by - convem tional chromatogray¥Nic or fracti 888l crystallization nethods.
The conpounds of this invention formsalts with various inorganic and
organi ¢ aci ds ang.bases which are also within the sco of the invention.
Such salts I f'&gésc e ;ggm%"egfg g grafesdiigmieey; TR regtpg et Refgos oot
pot assiumi salts (Which are preferred), alkaline earth netal salts like the
cal ci um andC.rengndzasation 6fantaminobmpaintl $XWN) iwlith @1kera-dorBpdand IX)e. g. ,

di cycl ohexyl ami ne salts, N-nethyl-Dglucamne, salts with am no acids |ike
argi nine, lysine and the like.o A'so, saltsp¥tafrSr gani c and i norganic acids
ney be peepared, e.g., HC, Hif | [err], [efr]l.] et hangsul f oni ¢ aci d,

t ol uenesul foni ¢ aci d, mal ei R&ciCdNHE uma O <CoetNH-Can®@-Banphor sul f oni ¢ acild.
The non-toxi c physiologically ageeptable salts dre preferred, although
other salts are also useful, e.g., in isolating or purifying the product.
50 The salts may be fornmedyfy conventional yieans, as by reacting the
free acid or free base forns of the product with one or nore equival ents of
t he appropriate base or acid in a solvent or nediumin which the salt is

i nsol ubl e, Bferthp conditians dpscrived dor Paacesget-er which is then renoved in vacuo or
by freezgr dj.yaiRfatidh oP¥n ﬁ%ﬁ{k@&gb&g (&\Wﬂ bﬁ%ekr?s%a%gm;?qﬂmgg&lﬁ.tl ng salt for
anot-her cation on a suitable I on exchange resin. e conpounds of this

i nventi on have useful pharmacol ogi cal properties. They are useful in the 55
treatnment of high bl'ood pressure. The onpoyngds of the present invention
.can be cgybined with pharmgedutical c r'ﬁsll‘isRand adm n- istered in a .

vari ety of well known phar mdceut i cal_ flor -sbitabl e for oral or parenteral
adni nistration to provi d& Ri tHi SEHUSENTR -G t he—TTear ment  of

cardi ovascul ar di sorders 2particularly lian This is the repl acenent
sheet Dafge: 16/08/95 EP O 050 800 B2 hypertension. The dosage of the
conpounds of this inventiogyy!! typically fgyin the range of about 0.01 to
abeut 30

‘an

wherein X is chloro, bromo, iodo, alkanesulfonyloxy or arenesuifonyloxy. The reaction can be carried out

P under the conditions described for process B.

E. Condensation of an aminoacid XXI with an aminoacid XVIi

i . onR' 8 r*R®
RC—C—NHCH-COOH + HN-C-CO-R° ____ I

R2 R

55 XX1 XVvii

This reaction is well knowr from peptide chemistry. The reaction can be carried out in the presence of a

condensing agent such as for example dicyclohexylcarbodiumide {(DCC), diphenylphosphoryl azide (DPPA)

and N,N-disuccinimidyl carbonate in CH,CN. While, as mentioned above, reactive groups {in R, R', R, R*,

60 R® and R®) are protected before the coupling reaction is carried out, the amino group of compound XVl can

be activated, e.g. by means of tetraethyldiphosphit and/or the carboxy group of compound XX!| can be

activated via the intermediacy of active esters such as that derived from 1-hydroxybenzotriazoie, its mixed
anhydride (derived from a chlorocarbonic acid ester), its azide or dicyclohexylcarbodiimide.

The starting compounds in this reaction are known compounds and/or can be prepared according to

66 known methods.
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ng/ kg, preferably about 0.1 to about 10 ng/kg, of mamalia weight, ;F

| adm ni stered in single or divided doses. The exact dose to be adm nistered f-

| i's dependent upon where the particular conpound lies within the bove

' -quoted range, as well as upon the gqgysg \@o@ht and condition of t

\\Lndl vidual . Generally, in treating humans, the conpounds of this invention
may be adni Fiesermpasd piformmiaXhwherew Rfis bypreden sander Srienit bPaieA byregrisa et ange
of 5 to 5BBPIGY pEMBArERYL 3§8AYr al Iy given several times, thus giving a

~total daily dose of from5 to 2000 ng per day. Also, the conpounds of this
i nventi®dn may be given in @oﬁbl nation witikdiuretics or other

anti hypertensives. Typic hese are zﬁﬁg i_nations whose individual io

- dosages range from one-fﬁ'f'{;'ﬁc #’ t e mimf %OPE cortended cl i ni cal dosages

. to the maxi mumrecom nmended |levels for the entities when they are given

. singly.m of h L Y

. hydr ochl gg%g %gt ﬁ:’??lyig sddeglJn%M rf“t cI.:ress L lﬁ{erng%!ym}ép\?ét}sng %X(Ijgan %e?%rgysaaﬁ% byI

;. tinmolol, met hyI dopa and chI orot h| azi de. The conposition containing the

i corrpounds of this inventio Il preferably contain fromabout 5 to is

i about 2%0 ng of the active cqmpound per sage unit. These conpositions are

. nost -preferably adnin- IBLe-l’—e-d-NQ{al kY. d¥ H-LO%xul ations for oral

i admi nistration are those such as tablets, capsules, syrups, elixirs or

! suspensi ons. Typical .inject aBl e fornul ati ons include solutions and

i suspengpons. Typical acceptgple pharnmaceutical carriers for use in the

! feenul ati ons descri bed above are exenpl i fi &4 by: sugars such as | actose,

- sucrose, mannitol and sorbitol; starches such as corn starch, tapioca-

. starch ang p@fhnaéHaing 9 afd a;(@g,x\me;nldqu@pe and derivatives such as sodium

.- carboxymethyl cellulose, ethyl cellulose and nethyl cellulose; calcium

: phosphat es such as dical ci um phosphat e and trical ci um phosphate; sodi um

- sulfate, calciumsulfate, pdT yvi nyl pyrrol i ddfie, pol yvinyl al cohol; stearic
acid; alkaline earth netg atf s such gémgs* m st earate and cal ci um

. stearage, stearic acid; vege e oil s such ps peanut oil, cottonseed oil,

- sesane oil, olive oil and corn oil; nonioni ® cationic and anionic

~sur fact ants et hyl ene gl ycolé(fol yners; beta- r‘,{7,5 cycl odextrin; fatty-
al cohol s and hydrol yzed cer solids; as well as other non-toxic

conpatible fillers, binders, djisintegrants, gbuffers, preservatives,

S anti oxfdant s, Iubr| cants, fIaV|or| ng agents, |jand the |ike com nonly used in

- pharmaceut i cal formulati orRCO—ThReNH, 0l [Howi n§—em-aPOies—ixki ustrate t he
~preparation of the conpounds F[‘ t he present invention. The di asteroners
prepared as set forth bel ow be isol ated by col utm chr omat ogr aphy or by
fracti®¥nal 30  crystallizati Preparations 1 to 5 illustrate details of -
sui tabl e anal ogy processes. %Re products of ﬁ((xévpar ations 1 to 5 are

exef uded fromthe clained subject matter. In the preparations 1 to 5.
oct ahydr oi ndol e-2(S)-carboxylic acid refers to o _
Ci s, syff- ambidiinecionditiahe esciifeB)or peaedaB@bove(xaring as Adimed iNProRcks BR(S), B

7a( S) oct ahyd Eﬂ&éﬂf‘f%ﬁ‘a c%% inQOf BRNUK 1lobrafEll Bl any 5nf&f$%€s§és'AQG £ Lan be transformed
1- [ N-(1- Gas Srobe fylal? by Mgthpds Kapwitinahy/art. oCt ahydr oi ndol e- 2( S) - car box
ylic acid ATheI:abev.eqirmssas 2@ followsed by lagtting insbairetec@edCarpums oy | kadven mnthQ@OPmec@«ﬂ
trifl ugr a'é@tw Qf°‘€€v| %19 vetren B a'US“‘ areffo "a'["P'ﬁ aikmfmwethoxb Y, t

n p ar ydr ti (R |v h ester I
m xture ang ﬁéﬁi&: ié Ts?oep éﬂf nd'goal and R
concentr fﬁ Qlké)& aNk 4 Berlzflo! Mﬁyn@ldﬁ&ﬁé H@sof &, je in i
et her andnd R‘Gﬁhlkdwl hydi‘ﬂ{( dah béltarieti@at uHder acidic conditions (using e.g. a halogen hydracld or S
55 trifluoroacetic acid), under basic conditions or by means of photochemlcal hydrolysis. {
The amino group(s) can be protected by protecting groups such as for example formyl, t-butoxy- :
carbonyl, carbobenzyloxy, triphenylmethyl and nitrophenylsulfenyl. These groups can be removed under
acidic conditions, e.g. by means of a halogenhydroacid and/or trifluoroacetic acid.
In the special case of R' bearing an alpha-amino substituent, the carbonyl and amino groups can be
60 conveniently protected as a beta-lactam function. This kind of protection can be removed by known
methods, e.g. as described above for the hydrolysis.
in the compounds of formula /, the carbon atoms-to which R', R® and R® are attached may be
asymmetric. The compounds accordingly exist in diastereoisomeric forms or in mixtures thereof, The
above described syntheses can utilize racemates, enantiomers or diastereomers as starting materials.
65 Enantiomeric intermediates may be obtained by resolution methods known in the art. When diastereo-

-
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hydr oxi de solution. Dry the organic |layer dried over magnesi um sul fate and

concentrate it to give ethyl octahydroindol e-2-carboxylate, a pale yell ow

oil. The oil should inmediately be used in the follow ng step. B. To
~ay,solution of 10.Qg of ethyl oct ahyii%i dgl ﬁ 2- carboxyl ate (prepared in as
“xS'hOWn in paragraph A of this prepar 5&) PR 400 M of et hyl acetate add

17.0 g of Netiepreductsgr ambonhylsy He)ie prlocedies the\Hiduyetdomeric PHtG dah Ik SepaRtddaly.

Stir the ré%@%f‘%%éﬁo ?I chq?éb'mﬁfptaé %?'ﬁ%ﬁggfggﬂr;;w hgugs and concentrate

it in vacuge, Eu% E% . wghe Spmpey fg' 19 Ef@ﬁ’q wg

{1 260" 35 feglbo e oulegbectinihvanife 3y Bttt D A fheseiin ¢

10: 1 to gi valts dith N'ghﬂdﬂlia}éﬂ(gl Qﬂﬁ/lﬂﬂﬁ)&lalﬂ safth, NAyiet wof'glucﬁﬁne salts with amino acids like

t ahydroi ndﬁlﬂ 1"2(' ne@aqiwek Neo adtsdvﬂbto hic erst inorganit acid$é ey legBepated, d.¢2,rHC), HBr,

+22.0[err ] asu ° ' Eg omc acid, maleic acid, fumaric acid and camphorsuifonic
ycar bonylo- o e,l,"°"' 3‘ t{j g} E’e ?('éfrec?éff%’Bﬁ')ﬂﬂt%‘g'b‘&q’ﬂ slts Aipjalsa ugefyl. e.9y
col orl ess oi |Th£ §Hlt§ ay o el b tonbérhibRN@bans, aSby ;Egctlﬁg 8 brbd dcR'de fife baserorme o?{he
1- [ N- benzybroguetwittome pt mér8 pquivatanisiof e bispiypieeibbsd@t scidin Syolwent drediuimGn @hicklthe
ethyl est efatjisinsoiblenpr inp s°'YR‘?t $ush 84 waterdehich(s then emogedsn kecaook hyrfrebeedindng aldy and

tir th n?"i’f c existing écaF' m gsuitahle ion exch inat e t he
rsn ;t ur ee’li nﬂmjﬁ%ﬁ"ﬁg IJQQ?%SEW "t'°" Z'PF'ses FETRE° ﬁ"’? 'é’p%‘tse-the‘éﬂﬂu%wtm?ét't he
m xture aci ditge Wnipbur(ﬂ@ Bﬁﬁﬁirés'&lﬁdvehﬁtﬁ'f @k bé &Hbﬁ\e@ﬁhﬂpha%&ﬁﬁﬁl chrhés aiiti-HaRihis-
sol ution vietefl inea Warletyeaf sl keovawhachageutibad fapng autiable [l oo paéntdtsl GAMMistrafion to

sul f at e. Cg'\f/ W%"Q“ﬁé‘s%‘t'g‘hﬂ‘ledfepms'eﬂa"ﬁd'%#sa@ef digordgrs and pettioylerlyohamriliae a

geT (500”3 BRI o o o S R el ol

800 B2 r ofdyses Theaxdickiossto eb adrmﬁiﬁtbrdd Q dépehdhngidéﬁw re the particular compound lies within the
[ N-benzyl ahYAcavPled N’élbe 5(135 B'h#ﬁ&mt‘ t*@caualwdhtnnn dqﬂde!oﬂ @8 he mawbaatyl ic acid, a
n

ily,

W“' e fNﬁ :E hytre m tg‘gvgr %:% ”‘gﬁ ,g%f mi r mm'stqmdstg@pnqeg%; Z?d.

| n 100 lﬁ)f:omdﬁalﬂﬁlth dnAddcs(hréﬂteg trfé bu% ﬁwen

the m xt ur\edua*tdoaam befroro obe-fifth ofpthesmmsly rEuo ndetitwméa Hbsdies tand maximum

concent o Q‘f ) ;‘“E "‘Ps &) they axe\givenainglynErdmolenefclich-dAfeRirs ormdtrebantiy | i c
lﬁ

acid, a "Vet; ‘2%'" r PhaqnEth ATt JmiloRifg,  furpepmides propangiol. timolol,

Di ssol ve 1- (t s bt o ) RN blofordb bR |
par agr aph aaou)fzsarhg 6f thy &pa cdmpbundippr dosagh hit. n!i’:esﬁi':ora&b%ge } R'Ic mé ¢ bly jﬁa.s 10
2- oxo3%-t ‘Pf IVbIVIP ?llf@mabtl@s fQ!D dminigtetiorcaneithd<s sndh aeiablatsmagsntes awupnbixisll ar

SI eve pell éf gg: Lt"\“’t‘? AFinge @ﬂ%ttsam)que rature f or

ei ght een rwusru h°Z§“.a£a"'LZefr }E E I‘J SSPoihi %ﬁﬂﬁ‘é‘“ﬁp’g" L*S‘Zfa'fr‘éﬁ%ﬁ?
W th 0. 68 pgtateOdireh) celidio Rad Q iveS! Such Las s8Il ul e, Lt\‘)& :Q iilds8 -and
Concent #atneetityheeliptpset galeiurn mde:sphalestsuagmdnﬁmﬂmd plhdsblﬂtetahﬂ tAdalciun pHossHatetl &tium

hydr ochl orsP' eaa'w"afwfats.tmtvwatlpwretwm. mat!lmhel Btearicarids slkaline eartiiyaaal istetrhtes

ra , leoils nut pil
aqueous S e i I| nom it, |c ??@ e ﬁ‘%gﬁm gt @9@?} ©
resin wt IionQ Ioﬂﬁx&r fﬁﬂr aQ ahd lh:lgl mﬁﬁ xi Lete
45 compatlble fi llers binders, dlsmtegrants buffers, preservatlves antloxldants lubricants, flavoring agents,
and the like commonly used in pharmaceutical formulations.
The following examples illustrate the preparation of the compounds of the present invention. The dia-
steromers prepared as set forth below may be isolated by column chromatography or by fractional crystal-
lization. Preparations 1 to 5 illustrate details of suitable analogy processes. The products of preparations 1
50 to 5 are excluded from the claimed subject matter.
in the preparations 1 to 5, octahydroindole-2(S)-carboxylic acid refers to cis, , SYn- octahydromdole—Z(S)
carboxylic acid, also named 3a(S), 7a(S)-octahydroindole-2{S)-carboxylic acid.

' Preparation 1
&5 -[N-(1-Carbomethoxy 3- phenylpropyl)-(S)-alanyl]octahydromdole-Z(S)-carboxyllc acid
A. Dissolve 27.0 g of ethyl indole-2-carboxylate in 250 mi of trifluoroacetic acid. Add 2.05 g of platinium
oxide, hydrogenate the mixture at 50 Ib/in® at room temperature. Filter the mixture and concentrate the
filtrate in vacuo to give a residue. Suspend the residue in ether and treat with cold dilute sodium hydroxide
solution. Dry the organic layer dried over magnesium sulfate and concentrate it to give ethyl octahydro-
60 indole-2-carboxylate, a pale yellow oil. The oil should immediately be used in the followmg step.

B. To a solution of 10.0 g of ethyl octahydroindole-2- carboxylate {prepared in as shown in paragraph A of
this preparation) in 400 ml of ethyl acetate add 17.0 g of N-benzyl-oxycarbonyl-(S)-alanine, N- hydroxy
succinimide ester. Stir the reaction mixture at room temperature for 20 hours and concentrate it in vacuo.

65 . Place the residue on a column of silica gel (3000 g, particle size 0.25—0.074 mm, (60—200 mesh)) and elute

T
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‘the ‘met hanol sol ution and pl ace the residue on a colum of silica gel (400

g, 60-200 nesh) and elute 15 wi th chl orof ormisopropanol : 7% ni um
| hydroxide 1:1:1 (organic layer) to give |I[N(1-ethoxycarbonyl -

} 3-phenyl propyl ) - (S)-al anyl ) oct ahydq 2(S) carboxylic acid, a white
Nsolid [err] -45.2 (ethanol), mp 1- [err] Preparation 2 20 1 -[N-(1

- retfjyl/acpta(egp:1 naiopal )alapfiR)ct -2(R)-c v
aC 2{)|b3i(|y thlgr:mh'el esteréapcogoggss%?l ?3 ‘n-r};g%g (ethan&?(gggq‘ﬁ gen%lgycgﬂa%ﬁlgng]o%gr d To
CL-[N-(2- ?’B'(’)‘Fr‘e? ABkSroexviR asS PBY S 3 cYLlessainle| T8 BHi9% bi ndol e- 2(S) - car box
ylic aci &, (75 sRaLESH FSa. 05 of nheshnmxpra%armnamwﬂahammmababars%amaﬁd Ridd N ¢
sodi um hyethybesterlén 150frblef niefasd, dud(20 3yl of 2.5 NCdima Hydmkide hitcstit @@atikwre atirodmur e :
~and absartémeeratyse fo5 18 heyrs- Soncentrate tbe me amr ritrogen, djjutethe yatidue wamclcetm awl th ’
net hanol .thenmake thg ’ii‘l!’éa‘i’?i W'Fﬁe‘t"

e and dry |c p e over ma: nesrum‘i‘ 1: &éclgn trate %e:%éégjc:;f ase an PSH' ce ‘fo

ta
~this r%'afuanqus.@aaau o, Ui iclb Bl 768 %al 14%
amioni umapatid faeid 19k tolgivie LN amwarbam—rsblaenﬂﬁ&hrryeduﬁbrmt cafruoaﬂrclae.asa ite
obt ai n t Iselid [T €62010 fepravotil m.q3 68.60Rr epar ation 3

C1-[N(1(S) - car boet ho _{ rl?phené:ccgr S -al an é oct ah xv )i ndol e- 52!‘
boxyl i g erﬁsff%ﬁ% o a i'li* S0 BES! op E
to use Edndihtrﬁ@ i 953: ve ’pf(ﬁ loctahvd )carbox lic acid, a o
-(R S) - carvbﬂe‘é&l-aw °3-1pbﬂamhrrblmﬁ)s .al anyl - oct ahydror ndol e- 2( -car boxyl i -

acid. Chromato ra h this rraterral on an RP-8 reversed hase col um

ng %C@t ?p' pgs afqz%‘ L«lrorg )glr cr%(%;g&:%ﬂ tpaga Woﬁ tle

; ound i h

ot msa/ur a?r%' egau mﬁw "' )d?n" gmﬁ .Sf.'nw 0 oi nd |

oI e 2( S) -forawdnwyé cancamrada the mmreaunﬁaomrdgeri Jfrrdetautamelorlflvitasrkx;e ruqmcrmmctcimhm a ]
t her rmrretserat rog)r'g,a c,‘b‘h rﬁfmmﬁhoum @tthecaqsqqus werﬂoamop {&z_fgegg MD—%I"“ Q t!: ¥
ol e) B § 2&, I .
(5.95 9, ¢ fd?lﬁgl panol p restiujhon & c gel gm‘ ?('N( etmx%arlt:onyl 3-

. mai ntal nlpngwtphey smeﬁyabwr@d-atndaazrss)cahﬁwn]c acl aSwSi)bl’holrd {a]2® —45.2° (ethanol), m.p.
perhydror7ﬂrdlﬁ°e 2(S)-carboxylic. acid (ca 0.21 nole) was added and the
- mxtur® was.stirred at ca. 0 Cfor hour. and then for 24 hours at room

Lﬁggrer %tzq;@f(; %%?ﬁ%'nﬂb gy'%eﬁt&%a flaohe d?? %}%B r-r’sf%ﬂfvu hw?&}?lor:;r;\z;%o;;ll rred

-l'onger  claciti(brepareli@s gasiribed B préparaticcn héﬁﬂdadd % NDsodigm{Hy@rokipe. Aaérahredisouvias hed
“with 28 mv%:rpcslﬁtra@,etthereactmm ew:tse endrab:'dt; rt an SORARH-2 gﬁm sgumn argtelmwrﬂwqtemgjthb%
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-and -.evaporated 1 n vacuo at roomtenperature to give

© 2-(S)-wenzyl oxycar bonyl -ci s, syn- oct éinepelraderziol e as a - coI orI ess oil (t)c
(gther) drt-u osrbowowepsqrvlmwrr@-aa@llroctprv&mde 2
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of S- aisamr-nes)be Biyrit ESditdin fDreTtr sthalidE[u] 21="1-44.3"l(etlh noEt O—| T | s yell
solution was stirred for 2 hour s under N2. A.
' Preparation 4
1- {N -[1({S)- carboethoxy—3—phenylpropyl] (S)-alanyl}-3a(S) 7a(S)-octahydromdole-Z(S)-carboxyl|c acid
A. . To a 100 ml three-neck flask, equipped with a thermometer, dropping funnel, magnetic stirrer and ice
. 80 .bath, 23 ml {0.21 ' mole) of benzyl alcohol was added and cooled to 0°C under N,. SOC!, (5.95 g, 3.7 mi, 0.05
- mole) was added dropwise over 15 min, maintaining the temperature at ca. 0°C. Cis,syn-perhydroindole-
-~ 2(S)-carboxylic acid (ca. 0.21 mole) was added and the mixture was stirred at ca. 0°C for 1 hour and then for
- 24 hours at room temperature. The resulting mixture was poured into 500 mi of ether, stirred under N, for 1
hour and then aillowed to stand under N, until it was no longer cloudy. The mixture was decanted and the
§5 .oily precipitate was washed with 25 ml of ether, then slurried in 200 ml of ether followed by addition of 1N
NaOH to pH 8—9, The mixture was stirred for 5 minutes, and the organic layer was then washed with brine,
dried over MgSO,, filtered and evaporated in vacuo at room temperature to give 2-(S)-benzyloxycarbonyl-
cis,syn-octahydroindole as a colorless oil (t)c (ether) one spot, R, ~0.31. .

e e e ——et gt

- 60 B. Toab |flask equipped with a magnetic stirrer, droppmg funnel and Nz inlet tube, was added a solution
-~ 7 of190 g '(0.92 mole) of ethyl 2-oxo-4-phenyl butanoate, and 258 g (0.734 mole) of S-alanine benzylester p-
toluenesulfonate in 1.4 | of EtOH. This yellow solution was stirred for 2 hours under N,. A solution of 17.7 g

. 1{0.282 mole) of NaBH,CN in 550 ml of EtOH was then added, with stirring, over 90 minutes. The solution

was stirred overnight and concentrated to dryness in vacuo at room temperature. The residue was

65 partitioned between 500 ml of H,O and 2 | of ether and the ether layer was dried over MgSO, and filtered.
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solution of 17.7 g (0.282 nole) of [err] in 550 m of EtOH was then added,
with stirring, over 90 m nutes. The solution was stirred overnight and
concentrated to dryness in vacuo at roomtenperature. 11 @ Thi s
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40 g of CRRNiAYlacial acetic acid with platinum oxnde followed by esterification in ethanol) in place of ethyl -
octahydroindole-2-carboxylate in Preparation 1B. Continue the sequence of reactions described in
Preparation 1) to obtain the title compound.
50 '

Example 2
1-[N-{1-carboxy-3-phenylpropyl)-(S)-alanyildecahydroquinoline-2(S)-carboxylic acid
As described in Preparation 2, treat 1-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanylldecahydroquino-
line-2-carboxylic acid (prepared as described in Example 1) with sodium hydroxide to obtain the title
55 compound..

Example 3
2-[N {1-carboethoxy-3-phenylpropyl)-(S)-alanylloctahydroisoindole-1(S)-carboxylic acid -
A. Heat cis-octahydroisoindole (prepared by reduction of ¢is-hexahydrophthalimide in tetrahydrofuran
60 with lithium aluminum hydride) and mercuric acetate in 10% aqueous acetic acid under reflux for twenty
hours to give c¢is-hexahydro-A'-isoindole. Dissolve this compound in water and treat with potassium
cyanide followed by 2N hydrochioric acid at 0° for two hours and at room temperature for twenty hours to
give 1-cyano-cis-octahydroisoindole. Heat this cyano compound in 6N hydrochloric acid under reflux for-6
-hours followed by concentration of the reaction mixture and absorption of the residue on an XAD—2 resin
65 column. Elute with methanol to obtain cis-octahydroisoindole-1-carboxylic acid.
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mh%gel (60-200 nmesh) with ca. 300 m of ether.
[1

17 (N S) - et hoxycar bonyl - 3- phenyl propyl ] - (S) -al anyl I - 30 :
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L

acetate. Dry the organic layer over magnesium sulfate and concentrate it. Place the residue on a column of
silica gel {300 g, 60—200 mesh) and elute .vith hexane:ethyl acetate (1:1) to give 7- benzyloxycarbonyl -1,4-
dithia-7-azaspiro{4.4]nonane-8(S)-carboxylic acid, methyl ester, a yellow oil having [al3® —12.6° (dioxane).
45
B. Dissolve 3.0 g of 7- benzoyloxycarbonyl -1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylic acid, methyl
ester in 20 ml of 20% hydrobromic acid in glacial acetic acid and stir the mixture dropwise to diethyl ether
at 0—5°C to give 1,4-dithia-7-azaspirol[4. 4]nonane~8(S)-carboxyI|c acid, methyl ester hydrobromide, a
brown solid m.p. 156—1568°.
50
C. Dlssolve the 1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylic acid, methyl ester, hydrobromide from
paragraph B in 0.1V NaOH and extract with ethyl acetate. Dry the organic layer over magnesium sulfate and
concentrate in vacuo to give 1,4-dithia-7-azaspiro[4.4lnonane-8(S)-carboxylic acid, methyl ester (1.35 g).
Dissolve the latter in 100 ml of ethyl acetate and treat with 2.07 g of N-benzyloxycarbonyl-(S)-alanine, N-
55 hydroxvsucclmmlde ester. Stir the reaction mixture at room temperature for eighteen hours and concen-
trate in vacuo. Place the residue on a column of silica gel (300 g, 60—200 mesh) and elute with hexane:ethyl
acetate 4:1 to obtain 7-[N- benzyloxycarbonyl -{S)-alanyl]-1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylic
acid, methyl ester, a yellow oil [a]2® —14.8° (ethanol).

60 D. Dissolve 1.05 g of 7-[N-benzyloxycarbony!-(S)-alanyl]-1 4-d|th|a-7-azasp|ro[4 4lnonane-8(S)-carboxylic
acid, methyl ester in 100 mi of methanol. Add 10 m! of 2.5N sodium hydroxide and stir the mixture at room
temperature for sixteen hours. Concentrate the mixture under nitrogen, dissolve the oil in 0.1 N sodium
hydroxide and dilute with ice water. Extract the aqueous solution with ethyl acetate. Acidify the aqueous
solution with concentrated hydrochloric acid and then extract with ethyl acetate. Dry the organic phase .

66 over magnesium sulfate and concentrate it. Place the residue on a column of silica gel (100 g, 60—200
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hours.-to give cis-hexahydro-[err]-isoindole. D ssolve this conpound in
wat er and treat with potassium 15 cyani de fol l'owed by 2N hydrochloric
acid at O[err] for two hours and at roomtenperature for twenty @rs to
.gi.ve 1-cyano-ci s-octahydroi soi ndole. Heat this cyano conpound in
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N compound.

Example 11 '
7-{N-(1-carboxy-3-methyithiopropy!}-(R,S)-alanyl}-1,4-dithia-7-azaspiro(4.4lnonane-8(S)-carboxylic acid
45 Treat 7-[N-{1-carbomethoxy-3- methylthlopropyl) -(R,S)-alanyl]-1,4-dithia-7-azaspiro{4.4lnonane-8(S)-
carboxylic acid (prepared as described in Example 10) with sodium hydroxide in methanol as descrrbed in
Example 9) to vield the title compound.

Example 12
50 7-{N-[1-carbomethoxy-2-{3-indolyl)ethyl}-(R,S)-alanyi}-1 4Fd|th|a 7-azaspiro[4.4]nonane-8(S)-carboxylic
acid _
Use 7-pyruvoyl-1,4-dithia-7-azaspiro[4. 4]nonane-8(S) -carboxylic acid (prepared as described in
Example 10) and condense with tryptophan methyl ester in the presence of sodium cyanoborohydrlde

using the method described in Example 10) to obtain the title compound.
55

Example 13
7-{N-[1-carboxy-2-{3-indolyllethyll-(R,S)-alanyl }-1,4-dithia-7-azaspiro{4.4lnonane-8(S})-carboxylic acid
Hydrolize  7-{-N-[1-carbomethoxy-2-(3-indolyl)ethyl]-(R,S)-alanyl}-1,4-dithia-7-azaspirol4.4]nonane-
60 8(S)-carboxylic acid (prepared as described in Example 12) with sodium hydroxide as described in Example
9) to yield the title compound.

Example 14

7-{N- [1-carbomethoxy—2-(1H-rmrdazol-4-v|)ethy|] -(R,S)-alanyl}-1,4-dithia-7-azaspiro[4.4lnonane-8
65 carboxylic acid
. Been Replaced _
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13 Date: 16/08/95 EP 0 050 800 B2 Hydrogenate this conpound in nethanol
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(1.35 g)hvdibb@sm:lacld -rtdimal su;etioepld awem@emm Emmp@tﬂrhwa'al—e't/%t! ba-dithip-T-pzaspiroldi?th

2,07 g s ?ﬁ %{ﬁm Ez%ﬁ qﬁgg 5’ wthfavﬂazs)sp;éguaﬁa&gg%@ﬁag@m
utyri¥ aéid) @thy!

con Cen obthﬁ 7[R$1- éiwaetaaeya; oh wmbyoigwwuhl,mr\galaza(sam g,
- 60- 200 n[e.alh)maasl-dSB&atttoeylmaélh hexane: ethyl acetate 4:1 to obtain '
- 7-[ N-benzyl oxycar bonyl (S)-alanyl]-1,4-dithia-7-azaspiro[4.4]-

nonane- 8% [ﬁ) Ab.carhggé en&pi ﬁw Bthla%pé:plrolg 4]¥\§|11a|n9 WSPéaLbo[(ﬁi'& bdia - 14. 8

(et hatbl ydrohze 7-[N-(1-carboethoxy-3-phenylpropyliglycyl]-1,4-dithia-7-

7-[ N- be n&yépamamohmwsxcéi}m@haam l(drephred-aglddstribad ir-Eadrase31) eftisodiumdydmneid@0S) - ca -

r boxyl i ceieectheltitlerpetrpgundest er in 100 m of rret hanol. Add 10 ml of 2.5N sodium -

hydroxi de and stir the m xture at 3% pm tenperature for sixteen hours. .-

Conce FAlNG éﬂ% lo%y-4L ﬁe Br% yl)- (§i-$|£n9 émuﬁH%{%L fBldlsiRcdib B(s)- &r&x}hcucuaom um
OXI dg -U 2yl bdn 55-1YatoRY-(S)-FisédofiC beid NRepAfHdERons 5HhQlraky-(SRpipdcbil

et acaidah 2N soliimChytiipxitlesoliaic bl eeatisi vaib lberizvichiorfirhite inoietiyhdtheskinatetopelarddientor i ¢

aci d andwrsmesemsle;la@p :’hﬁalﬂﬁ kenavipkycawenvit-keto-{-pipedelic asicy Aancesistify dumeipanol to

nagnegf ugf’(e%tﬂib%‘tgé: berrﬁl‘gloxycar oml-%%eto-(é) pipefc)>|lltfa gc?d tnaﬁw{ e%ﬁa'r géjt%e Rdto- Qst&'% %ﬂ:p@fs

silica gﬂd fol h@procedure described to obtain the title compound.

Example 19
s0 7-IN-(1-carboxy-3-phenylpropyl(-{S)-alanyl]-1,4-dithia-7-azaspiro(4.5]decane-8(S)-carboxylic acid
Hydrolize 7[N-({1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-1,4-dithia-7-azaspiro[4.5]decane-8(S)-
carboxylic acid (prepared as described in Example 18) with sodium hydroxide and isolate the title
compound using the procedure described in Example 9. .

55 Example 26
1-[N-(1-carboethoxy-3-phenylpropyi)-(S)-alanyl]-1-azaspiro[4.4]nonane-2(S}-carboxylic acid.
A. Condense nitrocyclopentane (prepared from bromocyclopentane and sodium nitrite) and acrolein in
tetrahydrofuran in the presence of sodium hydrlde to obtain 3-(1-nitrocyclopentyl)propionaldehyde. Treat
this aldehyde with p-toluene-sulfonic acid in methanol and isolate 3-(1-nitrocyciopentyl)propionaldehyde
60 dimethyl acetal. Hydrogenate this compound with Raney nickel. Isolate 3-(1-aminocyciopentyl)propion-
aldehyde dimethylacetal and dissolve in aqueous acetone in the presence of p-toluenesulfomc acid and
heat under reflux, followed by addition of toluene and azeotrope the mixture to give 1-azaspiro[4.4] -Al-
nonane.
B. Substitute 1-azaspiro[4.4}-A'-nonane (from paragraph A) for cls-hexahydro - |somdole in Example 3A
65 to obtain 1-azaspiro[4.4]nonane-2-carboxylic acid.
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60-200 ne chI oroform gl acial acetic acid 19:1 to obtai n.
7-[ N benzy |
al anyl I - |OI r0[4 4] nonane- 8( S) - car boxylic acid, [erﬁg -15. 8-

(et hanol) E Di ssolve 1.4 g of _

U+ [ N-benzyl oxycar bonyl - (S) - aI anyl) - 10 2080 t8003 7- azaspi ro[ 4. 4] nonane- 8(S)-ca
rboxyl ic acid i n1 20snr1 of 20% hy drobrom C ’am | aci al acetic aC| d and
stir the m%&%ﬁ; agﬁcaiewn gjgh ragm\ mé Egyy}h@grg lhl?e}q]gﬁ: (ﬁc gﬂﬁp@lse

to di et hyl Prefiratibn tcg(;b\{gn I'a- /-azas
[ 4. 4] - nonane-8(S) - car oxy Ic acid hydrobrom de whi ch |s used.imediately in

t he process descrl bed in 40 ara ra mlilelsel ow. F. Dissolve the

7-1(9S)-al a lcfrhsv ?’fgﬁrpaerwl i 3‘%’ % ac

i obr o R gwmﬁ"? St
net hanol . Vi~ 2 BRRBME H&ywob&ny@sa IdeWe weuﬁstaeertauan som fhis O
3A nol ecul aommue&'ia aﬁ&lohﬁcaomdths"prleﬁent:dmpmmeheauaoraiacwemnebemperremmmdvmby

ei ght een h@ddition ququteg# ardipeeotrepacthe mmum mw@’-aﬁ@smwo@eﬂﬂnonm ltrate with

0.30 g of godrst q BERiRiAinogene Aprepared, ps g?%m?r'éf‘rfoﬁ's heRV By 5.
Concent rate {’1&9: & IB ﬁ’J I.atzﬁr@ o [44]nonaﬁe cglﬁxép ]rI?J'nJa Vﬂ-crah‘: )@% acid, ethyl
hydr ochl gr leﬁterqﬁrl:&rréb& uohkérﬂ&aaor:ﬂof&ﬁdczstrbrﬁ pathgrigh@Th bt04HOB foabar;’fﬂdlﬁmgo@m-&armylic
Adj ust t he agit etilyl dstee tosablairt thetitletcompédn8. Wi t h 2. 5N sodi um hydr oxi de sol uti on

and absorb the solution in 150 m of XAD2 resin. Elute the resin with

800 m of Wﬁ Lcafd Qh& 80, 3}4 %‘)& quﬁé'%% gp gt e the nethanol
pro )~ In -[2- thlan ;II
sehut | 0Ny [l e ﬁe a Iﬁ Hrepat beli | fhoh &(Iﬂ-tosﬁgxyagpprms h)
and elute wnetrhl e@IaI i0 bR oannm; wmmmaﬂaﬂ amaa/ar’am.benzoamwmmnh @byl-2|@-pdrnitdnediol
(or gam c | aygql cqngeng'btpmsmfunc acid to yield 4-[2-(4,6, 6 tnmethyI -5,6-dihydro-4H-1,3- oxazmyl)] -(S)-proline,
7- [ N- ( -caf§s e@"?)“‘@ qnpqua%qt v gflueous methanol at pH 2—4 at 0°, and
the 4qrm rb ine, meth ster
di t hi a- 75248 i@‘%ﬁﬁ% ol M&é&é asd deseribld | ih Cpasddbdp - ANTAR: 1,2-
56-60- C, brps edlth?or! byt escrﬁ&ﬁimi &ngle ®B® obtain the title compound.
N- (1- car boxy- 3- phenyl propy S)-a any -1,4-dithia-7-azaspiro[ 4. 4] nonan-
7 b h I I I I dithi

e bzﬁaaig%%bdf?éz%wﬁﬁzm ST b

onane- 8- (S)o oR5iatt 6 Brep

of met hanokhraugh lfo ﬂﬂol&btaﬁthe&nl‘ébbrﬁ hmm This is the
repl acenent sheet EP O 050 800 B2 h dI‘OXI de concentrate the reaction
m xture an on a sa '\g&I %3 %la\r/‘\,gngh wat er and
then w o ReRgEFD «zz?&mﬁ Ji% »II@ éﬁfﬂ e e
absor b thi gydréhiofidE 48 Bromb deﬁ%el% &iethyl4beta 1 &hyl 66kt o816 2-carlfoxibie tnhe

col utm W t Rrepdrhtivpri8facd cantimichisasebuendsithooagornE umnsdrlgteltrre)tntleieminoﬁndl and
concent rate the desired eluant fracti ons to obt ain the title conpound.

Exarrpl e N-{1-carboethoxy-3- I) -alan -xa.r[r;p(e thia I)met H
SEN- (1- cart}%‘aﬁbhe A A o alecnddith Bkaaple 2 @1 T
O[ 4. 4] nonang-ptpsedittisl hﬁﬁ%ﬁEédég S/ Se’tl'(yhs%rw the s&quence as outlined toa?/lej tzhizC title

4-di t hi a- veraomsgi r o[ 4. 4] nonane-8( S) - car boxyl ic acid, nethyl ester
_ (prepare‘ﬂ as described in Exanpl e 8) Zﬁﬁg éguwc aci d usi ng
y

di cycl ohexyl[,q Aﬁ%c@bgﬁyl gﬂ n I’oﬁ&lf%l o&'la(aé Q@ﬁcah%x}ﬁc %I:l&i after
I sol ation andr fufibry/s¥ 02 g@F ethy) BzaB\loBétane-2-carboxylate in 400 mi of ethyl acetate add 17.0 g of N-
7- pyr uvoy| bénzdexycdrbangl-(3)-anieN-okokyslbehomiaa est@ (Biy the seaktin yriixtere atypaim temperature
s0 for 20 hours and concentrate it in vacuo to give 1-[N-benzyloxycarbonyl-(S)-alanyllazacyclooctane-2(R,S)-
carboxylic acid, ethyl ester, as a coloriess oil.
B. To a solution of 3.09 g of 1-(N-benzyloxycarbonyi-(S)-alanyllazacyclooctane-2(R,S}-carboxylic acid,
ethyl ester in 150 ml methanol, add 20 ml of 2.5 N sodium hydroxide and stir the mixture at room
temperature for 18 hours. Concentrate the mixture under nitrogen, dilute the residue with ice-water and
55 then make the mixture acidic with concentrated hydrochloric acid. Extract the aqueous solution with ethyl
acetate and dry the organic phase over magnesium sulfate. Concentrate the organic phase to give a white
residue. Place the residue on a column of silica gel (1000 ml, 60-200 mesh) and elute with chloroform:
isopropanol: 7% NH,OH {organic phase to give 1-[N-benzyloxycarbonyl-{S})-alanyll-azacyclooctane-2(R}-
carboxylic acid and 1-[N-benzyloxycarbonyl-{S)-alanyllazacyclooctane- -2(S)-carboxylic acid, as coIorIess
60 oils.
C. Dissolve 1.59 g of 1-[N-benzyloxycarbonyl-(S}-alanyllazacyclooctane-2(S)-carboxylic acid in 100 ml of
methanol. Add 0.40 g 10% palladium-on-charcoal and hydrogenate the mixture at atmospheric pressure.
Filter the mixture and concentrate jin vacuo to give 1-[(S)-alanyl]-azacyclooctane-2(S)-carboxylic acid.
D. Dissolve 1-[{S)-alanyllazacyclooctane-2(S)-carboxylic acid (prepared in paragraph C of this example) in
65 100 ml of absolute ethanol. Add 1.10 g 2-oxo0-4-phenyl-butyric acid, ethyl ester and 20 mi of 3 Angstrom
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B.  Condense 7-pyruvoyl -1, 4-dithi a-7- azaspi r o[ 4. 4] nonane- 8(S) - car boxyl i ¢
acid and (S)-nethionine, nmethyl ester with sodi um cyanoborohydride in

nmet hanol at pH 7 for three days at roomtenperature followed by

chr.omat ogr aphy on a XAD- 2 reS| n cd 050 889 ng net hanol as el uant obt ai n

e titl e @ E“%:(‘I.:‘x
0 pell trth It erature for eighte ours. Filter th
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Example 30
4-[N-(1-ethoxycarbonyl-3-phenylpropyl}-(S)-alanyl)-4-aza-1-thiacyclononane-5(S)-carboxylic acid
40 A. According to the method of Example 26, parts A and B, convert ethyl 4-aza-1-thiacyclononane-5-

o carboxylate into 4-[N-benzyloxvcarbonyl-(S)-aIanvl]-4-aza-1-thiacyclononane-5($)-carboxylic acid.

LN 8. - Dissolve 2.4 g of the above acid in 20 mi of 20% hydrobromic acid in glacial acetic acid. Stir at room
temperature one hour and dilute slowly with ether to obtain 4-[(S)-alanyl]-4-aza-1 -thlacyclononane-S(S)-
carboxylic acid, hydrobromide salt. _

45 C. Dissolve the above salt in 100 mi ethanol and add sodium carbonate (0.30 g) and ethyl 2-oxo0-4-phenyl-
butyrate (1.1 g). Add 10 ml of 3 Angstrom molecular sieve pellets and stir twenty hours. Fiiter and add
sodium cynaoborohydride {0.60 g). Stire four hours, concentrate, add 10 ml 1N hydrochioric acid and stir
one hour. Place on 200 ml of XAD—2 resin, wash with 2.0 litres of water, and elute with 2.0 liters of
methanol. Concentrate the methanol and place on a column of silica gel (0.5 kg). Eluté with chloroform:

50 ethanol: 7% ammonium hydroxide 1:1:1 to obtain 4-[N-(1-ethoxycarbonyl-3-phenylpropyl-(S)-alanyl}-4-
aza-1-thiacyclononane-5-(S)-carboxylic acid.

Example 31
5-[N-{1{S)-carboxy-5-aminopentyl)-(R,S)-alanyl}-5-aza-1-oxacyclooctane-4{S)-carboxylic acid
55 A. Resolve b-aza-1-oxacyclooctane-4-carboxylic acid as its d-camphorsulfonate. Dissolve in methanol and
treat with thiony! chloride to obtain the methyl ester hydrochloride. Treat with pyruvic acid, triethylamine
and dicyclohexylcarbodiimide in methylene chioride. Isolate methyt 5-pyruvoyl-5-aza-1-oxacyclooctane-
4(S)-carboxylate by silica gef chromatography.
B. Combine 2.55 g of the above compound with 1-amino-1-methoxycarbony- -5-benzyloxycarbonylamino-
60 pentane (from 9.8 g of the hydrochloride sait) in 50 ml methanol, stir overnight and add 2.1 g NaCNBHj. Stir
overnight, concentrate and chromatograph on XAD—2 resin to obtain 5-[N-(1S)-methoxycarbonyi-5-
benzyloxycarbonylaminopentyl)-(R,S)-alanyl]-5-aza-1-oxacyclooctane-4(S)-carboxylic acid, methyl ester.
C. Dissolve the above material in 100 ml of methanol with 0.5 g 10% Pd/C and hydrogenate six hours at
3 atm. Filter, add 20 ml 1.0N NaOH, and stir two hours. Add 20 ml 1.0N HCI and remove the solvent.

65 Chromatograph on XAD—2 resin to obtain the title compound.
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EP .0 050 800 B2 Exanple 16
7-[ N- (1- car boet hoxy- 3- phenyl propyl ) gl ycyl ] -1, 4-dithia-7-azaspiro(4. 4] nonane
-8(S)carboxylic acid 5 A. As described in Exanple 8, react

1- benzyl oxycar bonyl - 4- ket o- (S) - prol i t ester (prepared fr@@t he acid
\gy esterification in ethanol) with &Zoﬁt%dlthi ol to obtain
b

enzyl oxycarbonyl - 1, 4-di t hi a- 7- azaspkahple/s24] nonane- 8( S) - car boxyl i ¢ aci d,
et hyl est er1 [Neﬂ wﬁdnmow 3-pHeaylprppyi)- (Dol iEhexhhyfiefunci®idblpyrrdi-2(Saabexic £id22 g of
7- benzyl oxyk .@W ﬁ"wq‘ of ethvk wawwn@zc&%gblmg!ﬁ& aMn%%mgqta%at

T

-pen d,
ethyl ester i %é“ﬁ é‘ﬁ*’ﬁ&”ﬂ“ S Veltie oéf'%iﬁf’%if Jia ool (3000, %}%o'gﬁzh?znﬂ
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descri bed mvrrEx«amp oRylid NadidC @thpl Gstérhlaﬁd (1QmipﬂiiﬂﬁkyWrﬁdhle(S)Enldyylﬂfexahydrofuro[34 b)-

N- benzyl oxyuaolb@ﬁ tarboyyl @tld\@tthistcydro SUCCI ni m de ester as described in

Exanpl e ?) ?ﬂ"ﬂlov 'gigf? ofuro[3 4-b]pyrrole- 2(S)-car?ox1yéul:1 acid,
114G Chi %mma e
I'OC ric

yel [ ow oi | v&lﬁrcb centratol th rEQJrécZﬁe s&oﬁflon with ethyl acetate and dry the organic
7- (N benzylp@aspmwlntagvydsghgsoljﬂte Cancdmaiteithe argahicpbasepnd phod itdh noolaneaﬁ% SE?ngd;aEmtnox
lic acid, evih 'oeéqr@pglz mw’ 3 telgiye HillrbenzyiexveraraayrBratarBlngekydrafysldb)-

Wi sodl®urfvK 8
N Do e s e85 okl R s ot

lic acid. anecelxtiré essScontdntratk @F Vdcuo 1o [/é?ﬂ{(‘;)raldayl]hxidhadroﬂro% -] pydilolet A(8)-carboxahic
obt ai ned i reidhe rocess descri bed in ara C next above with 20%

hikgr obr offi ©- aE'F-’d’ vﬁhex é't° Ltsol )avr 'be’EYé'ﬂ a?'ﬁh "ép GPh

t ny er Angstrom
7-glycyl - % %tp:ﬁ @rﬁﬁcﬁ: Filter the
hydr obr omi dﬁa rrﬁl ure trefat flltrate |th &fahd ydrﬁle ratu@é]'dpi@ hBurd6 ¢
of 7-gl ycyl - 1Cdhcehtrate ItI&-n?xtaréan[Hr mcr{agbnéimdmnamw (with ditee Hydeogh ld:r(r. aeid arell stir at room

hydr obr o#i demrepst &rwhaly lthesrelthebwouw ZEMM Haib@/)e?s'mﬁmﬁ the resip g
of 2-oxo-4- W"p ]rat% nd place the résidue on a column

lig; ﬁ&an ith ¢ oro%rmx ano m u f ox: 1:1:1 (organic layer) to give

/- (N'(l ca Ef ﬂ e(:ih ?’yf ﬁ:%f;' xg-l ZF fdn role-2 S)-carboxylic acid.

azaspiro- [4 4] nonane 8(S)-carboxyl |c aC| fl\l—(l

- car boxyse3- phenyl| prog I)gl ycy Ig } 4- dlbhmalemazas |ro 4 4 nonane- 8(S) - car bo
c

xylic acid 1AN-(1%@ ylthex lpyrrole-2 S)-car oxyllc acid
N v
[ 4. 4] - nonarkgg éweé &tibn a.sa da raBdoa aeeln FRABLES ok eermihavaél

with s odrs U heh yAGth metrdﬁol {Gdn@htrate the tethiaiid! eluard Ry eractesidie antpébeorlb &us%sn&ue(ow-a (sihca

- car boet hogelcglu hgrp@dhpqu%hpn\f@yumtmq 14% ammonium hydroxide 1:1:1. Concentrate the desired
, 4-di t hi a- P 3’?5@ﬁ|°!‘%1°4’b§]“d6%'&|‘?é°’8("3)“dcar boxylic acid A Dissolve

1- benzyl oxycar bonyl - 5- hydr oxy- (S) - pi pegxgjnb@ sacid (prepared from

5- hydr 0xy - (154-(PdaRetRbiyS-phetyibropy)-E)Nakmiihakahydydhiros s by Foib-ats)-aibdkyiatied with
benzyl chl or f OReawtt &-[(Bkalahyilttekahlydrefulvid.4-blpyiroleciShbeacboavlid 4cide direparedh as) clesesibed in

éagent to E&S‘EF&? #’@B@M‘ZX E’!S’PE}U IM‘BSW"@JCH(YSPK’?!P?)@&@ gsdesgribad in Eppraple 320
‘esterify i eWAIPHFRiventijo obtaigdy ‘F'Sc‘éﬂ‘ 4"¢he respective methyl ester.

45 Example 35
1-[N-(1-carboethoxy-3-p-chorophenylpropyl)-(S)-alanyi}- hexahydrofuro[3 4-b]pyrrole-2(S)-carboxyllc acid

Treat 1-[(S)-alanyllhexahydrofuro(3,4-blpyrrole-2(S)-carboxylic acid (prepared as described in
Example 32) and ethyl 4-(p-chlorophenyi)2-oxobutyrate with sodium cyanoborohydride as described in
Example 32D (ethanol solvent) to obtain the title compound.

Example 36
1-[N-1-carboethoxy-3-phenylpropyl)-(S)-alanyllhexahydrothieno[3,4-b]pyrrole-2(S)-carboxylic acid
Use ethyl hexahydrothueno[3 4-blpyrrole-2-carboxylate in place of ethyl hexahydrofuro[3 4-b]pyrrole-
2-carboxylate in Example 32A. Continue the sequence of reactions described in Example 32 through
s5 Example 32D to obtain the titlte compound. Example 32C is modified to employ HBr in acetic acid for
liberation of the dipeptide.

Example 37
1-{N-1-carboethoxy-3-phenylpropyl)-(S)-alanylloctahydropyranol(4, 3-b]pyrrole-2(S) -carboxylic acid
60 Use ethyl cis-octahydropyranol4,3-blpyrrole-2-carboxylate in place of ethyl hexahydrofuro(3.4-
blpyrrole-2-carboxylate in Example 32A through 32D to give the title compound.

Example 38
_ 1-[N-1- carboethoxy-3-phenylpropyl)-(S)-alanyl]octahydroth|opyrano[4 3-b]pyrrole-2(S) -carboxylic acid
‘65 _ Use ethyl octahydrothiopyrano[4,3-blpyrrole-2-carboxylate in place of ethyl hexahydrofuro(3,4-b}-
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B: Substitute 1-benzyl oxycarbonyl -5-keto-(S)-pi pecol i c aci d, nethyl ester
as the keto-ester in Exanple 8 and follow the procedure described to obtain

the title conpound. Exanple 19 45 4@ |
decane

7- (N- (1- car boxy- 3- phenyl propyl( (9 o8b2BBb- 1, 4- di thia-7-azaspiro|
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Example 45
45 1-[N-(1-carboethoxy-3-phenyipropyl-(S)-alany(]-7-oxa-1-azaspiro{4.4Inonane-2(S}-carboxylic acid
Use 7-oxa-1-azaspiro[4.4]nonane-2-carboxylic acid, ethyl ester in place of hexahydrofuro[3.4-blpyrrole-
2-carboxylic acid, ethyl ester in Example 32A through 32D to obtain the title co‘mpound.

' Example 46
50 2-[N-(1- carboethoxy~3 -phenylpropyl)-(S)-alanyl]-8-thia-2-axaspiro[4.5]decane-3(S)- carboxyllc acid
As described in Example 32A through 32D (modified as in Example 36, substitute 8-thia-2-
azaspiro[4.5]decane-3-carboxylic acid, ethyl ester for hexahydrofuro[3,4-b}-pyrrole-2-carboxylic acid, ethyl
ester to obtain the title compound.

56 Example 47
7-[N-{1-carboethoxy- 2-phenylpropy|) (S)-alanyl}-2-oxa-7-azaspiro[4.5]decane-8(S)-carboxylic acid
Combine ethyl 2-oxa-7-azaspiro[4.5]decane-8-carboxylate and N-benzyloxycarbonyl-{S})-alanine, N- .
hydroxysuccinimide ester by the procedure described in Example 32A—D to obtain the title compound.

60 Example 48
N-(1(R)-ethoxycarbonyl-2-benzyithioethyi)-(R,S)-alanyl-(S)-proline hydrochloride
Mix 8.28 g of S-benzyl-L-cysteine ethyl ester hydrochloride with NaHCO;, solution until basic. Extract
with dichloromethane, dry with MgSQ,, and concentrate to dryness at room temperature. Dissolve the
residue in 80 mi of tetrahydrofuran containing 2.1 g of pyruvoyl-L-proline and 4 g of 5 Angstrom molecular
65 sieves. Stir for 2 days and then add, dropwise over 4 hours, a solution of sodium cyanoborohydride in 20 mi
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L 2-( ) - carb : 1( _ :Ez:pﬁf'}:’"_(s_a vS, L % - bl es describe in
detai | conmpasi ,&n,o QE‘% Lh&] \€ ;cgcru/ent ion. It will
pe appasent 1t[N-(1-taeser |prdsbyt) -alﬁ\ﬂ] thm&ﬁw-(smdsuﬁe cations, both of

material s aridNﬂ’etamwd@o eitMprdtﬁn( lamllramdi(eﬂwumna@t-prdmart [ ng f romthe
bur pose and ! lm ‘f?fb° e'dﬁ'%‘?ﬂ\' glanyil-f§ Jﬁ]\“@{?'ﬂ} &Pﬁé’ﬁ""e‘a
Amount ng 5d E -( -carboet oxy- -p! enylpropy -alanyl]-4 eth [ hio fJ ﬁ QJ %nt
-[N- 1-carboethoxy-s-phenylpropyl)—(S)-alanyl] -1~ as iro[4.5]d %Q C!
250. 0 30 12%.(N-({-cdoBthExy-3-phenylpropyl)- (S)-alanylljﬂa iro[4.5]d hiboxyliedcRin

75. 0 37 .29NHBearboethoxy-3-phenylpropyl)-{S)-alanyl]-2-azaspiro(4. 5]decane-7(S)-carboxyllc nesi um
St ear at e Z-IN-U-@rwethoxv-&phgnmfw&(%-a'a"\QB@Z@PBP@HH"QGH@ W@W%ﬂf'é’dl ent,
ac

er-3phenyipropyH asp e (

! act ose and -E hcaéggeth w o rgm ~( -aa yl - -azas ﬁ&%é}q ga e- |§t ear at e

into the re ~phe% H]Bé‘cahéﬁ(g«:‘a‘mb

t ow pi ece h@[d-(g&}b%'bihws 12 Spyl) -alanyl]-3-azasp|ro[5 5jundecahidi2(s)-tadbdxiiiz acig;p| acement

sheet Dat e: 7BAGG®sthoxy-Fihedyl @&y 8D IaBAl-FaxaiTiakagbiraptdlBonInef(S) carboxylic acid;

Amount () 7-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-1-oxa-7-azaspiro[4.4]nonane-6(S)-carboxylic acid;

7-IN-(1-carboethoxy-3-phenylpropyl)-(S})-alanyl]-1-oxa-7-azaspiro[4.5]decane-8{S)-carboxylic acid;

40 8-[N-(1-carboethoxy-3-phenyipropyl)-(S)-alanyl]-1-oxa-8-azaspiro[5.5]undecane-9(S)-carboxylic acid;

S 8-{N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-1-oxa-8-azaspiro[4.5]decane-7(S)-carboxylic acid;

o 9-[N-(1-carboethoxy-3-phenylpropyl}-(S)-alanyi]-1-oxa-9-azaspiro[5.5]Jundecane-8(S)-carboxylic acid;
1-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-4(R,S)-(1,3-dioxolan-2-yl)-(S}-proline;
1-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-4(R,S)-(1,3-dioxan-2-yl)-{S)-proline;

45 1-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-4(R,S)-(1,3-dithiolan-2-yl)-(S)-proline;
1-IN-{1-carboethoxy-3-phenylpropyl)-(S)-alanyll-4(R,S)-dimethoxymethyl-(S)-proline;
1-[N-{1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-4(R,S)-di{ethyithio)methyl-(S)-proline;
1-{N-{1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-4(R,S)-(2-tetrahydrofuryl)-(S}-proline;
1-{N-(1-carboethoxy-3-phenylpropyl}-(S)-alanyl]-4(R,S)-(2-tetrahydropyranyl)-(S)-proline;

50 1-[N-(1-carboxy-3-phenylpropyl)-(S)-alanyi]-4(R,S)-(1,3-dioxolan-2-yl)-(S)-proline;
1-[N-(1-carboxy-3-phenylpropyl)-glycyl]-4(R,S)-(1,3-dioxolan-2-yl)-(S)-proline;
1-[N-{1-carboxy-3-phenylpropyl)-(S)-alanyl]-4(R,S)-(1,3-dithiolan-2-yl)-(S)-proline;
1-[N-{1-carboxy-3-phenyipropyl)-glycyl]-4(R,S)-{1,3-dithiolan-2-yl}-(S)-proline; .
1-[N-(1-carboxy-3-phenyipropyl)-(S)-alanyl]-4(R,S)-dimethoxymethyl-(S)-proline;

55 1-{N-(1-carboxy-3-phenyipropyl)-(S)-alanyi]-4(R,S)-di(ethyithic)methyi-(S})-proline;

1]

1-[

1

-[N-{1-carboxy-3-phenylpropyl)-(S}-alanyi}-4(R,S)-(2-tetrahydrofuryl)-(S}-proline;
-[N-(1-carboxy-3-phenylpropyl)-(S}-alanyl]-4(R,S)-{2-tetrahydropyranyl)-(S)-proline;
-[N-{1-carboxy-3-phenylpropyl)-glycyil-4(R,S)-(2-tetrahydropyranyl)-(S)-proline;
N-{N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-N-{2,2-diethoxy)ethyl-(S)-alanine;
&0 . N-[N-{1-carboethoxy-3-phenyipropyl)-(S}-alanyl]-N-(1,3-dioxolan-2-ylimethyl-(S)alanine;
N-[N-(1-carboethoxy-3-phenyipropyi)-(S})-alanyl]-N-(1,3-dioxan-2-yl)methyl-(S}-alanine;’
[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyi]-N-(1,3-dithiolan-2-yl)methyl-(S)-alanine;
[N-{1-carboethoxy-3-phenylpropyl)-{S)-alanyl}-N-(1,3-dithian-2-yl)methyl-(S)-alanine;
[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyi}-N-(2-tetrahydrofuryl}methyl-(S)-atanine;
{

N-
N-
N-
N-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl}-N-(2-tetrahydropyranyl)methyl-(S}-alanine;
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Act i ve ‘i rigr edi ent 250. 0 125.0 Lact ose ‘

161.0 80.5 Corn Starch 12.0
6.0 Water (per thousand tabl ets) 120 (evaporat es) 60 m
(evaporates) Corn Starch 30@ 37.5

Magnesi um Sheq cﬁgﬁhoxy-a-ﬁhenzlgéﬂﬂ) (g)-alan 1)-N-( -tet;t %@rothle%vlgnq?%?fsgﬂ?r%me,

250. 0 Bl endin(\earBéetHodR3-phi orm Blend the
smal | er quUWIN-(hEarbsthoRY3-PheniIpriop )-(w-dlahym heydmiateﬂvl (sirthnimeld t he resulting coorn
starch pad¥y-i- (1-1c¢1mthwv<3- vlbrowluﬁ}dianvlmmbetms.ﬁ-dnosoléna'&\mda)-alm the 15 :

remai i ng%‘ ! *‘é’hV U"’P grop Wﬁ" ‘ﬁ" iy 5“)%Iﬁlamf‘eun| form

granul es (}’.@3 -3-%& rrgp:t)- )-:égnél- -2 ﬂ an- - E'S ; .mlling

nachi ne, LNSI‘ng-cﬁb xy-3 o6 mew i-EtrahyldFosuryi¥®)-sldideed gr anul es

in a sui tENB!]NEH-dﬂ’ryaeﬂgxwpsﬁmnwﬂbp\h)-(S)thnqlbs-tznﬂdhylmrwhwd&!pmm)d&)talantnezobt ai ned.

M 11 *he diNddte H\qk\e%phenvlemw (8) WVﬁﬁﬁr@tw'ﬂﬁqtfﬁ%dmw% )‘a a 16 nmesh
F

st ai nl ess '?P‘:}?Hﬂ” iN%ss t he

g R e
1=IN-{1-carboxy-3- hen l ro y S)-alan ane-2{S)-ca
resul ting :ﬁwif y,3 a% ts)_ﬁg 53%%‘% ,_2( g\ﬁi S seig;har dness and
m 25

di si nt egratmmﬂcar Epﬁew @b¢ln9)~ muueevkla cén )usrbmncac.d ng/

Active i ngF[sdﬂEmbthoxvcarbonvl-ﬁpr@@/lmm lhgdwgln B-2(Shtarboxylic@ci®0
Pr opy! - r% %@Ht@-&h@\"tmpﬂ) @b‘yfjﬂs"éﬁﬁYWE@ rboxvhc acid; 0 10 Citric Acid
Nonohvdr a‘,[1(;1[N {1 ntyl)alanyl azacyclononane- lic acid;

y 4-IN-{1- ca nylprop l)-& -al -4-aza- -o ane-5(S -carbo vlic acid;
Viat er for d[ﬂ-l(ﬁ&ﬁd rtﬂﬁyl- enylpropyh- ) yﬁ‘ ct5\1'e c&th Wﬁat es in a
p t.i2on Of5-[NGI-@FbokB3-pheRyIB© by S)- aﬁnylﬁ@azze[oaadyi:lora:ndaeemmkarbdnehmildut ilon to

5[err ]S-INﬂaraln aehwdvlﬁtpswlpmvlaisl)-almvﬁérazaama c@n@r@naﬁa)-qamxsézewd;e

| ngr edi ent“'tN & °ﬂ¥'?’8 nyl} %3‘13 T’E‘i”‘yﬁ"’cac'ﬁhr ough a
sterili ZI 'p y) ?{' ";"é%ﬁ -ﬁ g ca-rg((* ;chgﬁyhg L s for

t he kol O\al[n.@ 15‘ l)-@;-a r6- ciddboané- (S)—dal'boxﬁhUacld“L SE 40
1. A C0r‘rp@tlh-tm-eﬂﬁode’aﬂ)ofl\t)-Bm:Iér&lp['dplvll-]S)-Eﬁwl]-5-azaa1’-mac\phd¢mm%$)tcalbwkvluyacmCept abl e

75

salt t her N -(1- Wpe‘v rh?nm:phenv peqny -(S&Plenwlﬂez hmsc\ts d er%‘? ghﬁacm

hydr oxy, i _ca % 2_phen Ia ofur Wm ? JﬁE’ E’g 931 koxy,
acyl g no 1an nyl ﬁ%x};é FBE:W-b]%w Qﬂg}caﬁ{oWln &l kox Xy,
am no, | 0\6gN-(1edalbsbtbiy+3cpherii rW—lS)aa Kk %hy‘iﬁofu cWrrolb’-ﬂB)-ﬁihoxﬂii:y&d ower

al kyl am nd; leﬂrcammowt&nhwlm: IHS! Iamﬂlhwbstqthlenomﬂdp lIOlecNﬁi-lcara@km@yldV\her ein

h i5 [ rhogth pny!qqgﬂy -|a|a yif J; f
]E r g sY th E) i 1’% matﬂ%ta ﬁyl ctag dro, ranoaéa’qb%yr fé‘p%\’ﬁ oxylic agg 0
maél‘ _ 1C ﬁta nyl lcgctahydropyrano[3 4wc]pyrrole-2(S) carboxylic acid;

2-[N ( 1 -carboethoxy-s-phenylpropylHS)-alanyll-octahydropyrano[3 4-c]pyrrole-3(S)-carboxylic acid;
2-[N-(1-carboethoxy-3-phenylpropyl}-{S)-alanyl]-octahydropyrano(3,4-clpyrrole-1{S)-carboxylic acid;
1-[N-{1-carboethoxy-3-phenylpropyl-{S)-alanyl]-octahydrothiopyrano[4,3-b]pyrrole-2(S})-carboxylic
acid;
40 1-{N-{1-carboethoxy-3-phenylpropyl)- (S)-alanyl]-octahydrothnopyranols 4-bjpyrrole-2(S)-carboxylic
acid; .
N * 3-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl}-octahydrothiopyrano[3,4-c]pyrrole-1(S)-carboxylic
: acid; -
2-[N-{ 1-carboethoxy—3-pheny|propyl)~(S)-aIanyI]-octahydrothlopyrano[S 4-c]pyrrole—3(S)-carboxyI|c
45 acid;
1-[N-(1-carboethoxy-3-phenylpropyl)- (S)-alanyl]-octahydrofuro[3 4-b}pyridine-2(S)-carboxylic acid;
5-{N-{1-carboethoxy-3-phenylpropyl)-{S)-alanyi}-octahydrofuro(3,4-clpyridine-8{S)-carboxylic acid;
5-[N-{1-carboethoxy-3-pheny!propyl)-(S)-alanyl]-octahydrofuro[3,4-clpyridine-4{S)-carboxylic acid;
1-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-octahydrothieno[3,4-b]pyridine-2(S)-carboxylic acid;
50 5-[N-(1-carboethoxy-3-phenylpropyl}-(S)-alanyl}-octahydrothieno(3,4-clpyridine-6(S)-carboxylic acid;
5-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-octahydrothieno[3,4-clpyridine-4(S)-carboxylic acid; .
1-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]l-octahydropyrano{3,4-blpyridine-2(S)-carboxylic acid;
1-{N-(1-carboethoxy-3-phenylpropy!)-(S})-alanyl}-octahydropyrano([4,3-b]pyridine-2(S)-carboxylic acid;
7-IN-(1-carboethoxy-3-phenylpropyl}-(S)-alanyl}-octahydropyrano{3,4-c]pyridine-6(S)-carboxylic acid;
55 6-[N-(1-carboethoxy-3-phenylpropyl}-(S)-alanyl]-octahydropyrano[4,3-c]pyridine-7(S)-carboxylic acid;
6-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-octahydropyrano[4,3-c]pyridine-5(S)-carboxylic acid;
7-{N-(1-carboethoxy-3-phenyipropyl}-(S)-alanyll-octahydropyrano(3,4-c]pyridine-8(S)-carboxylic acid;
1-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyi}-octahydrothiopyrano[3,4-b] pyridine-2(S)-carboxylic
acid;
60 1-[N-(1-carboethoxy-3-phenyipropyl)-(S)-alanyll-octahydrothiopyrano{4,3-blpyridine-2(S})-carboxylic
acid;
7-IN-{1-carboethoxy-3-phenylpropy!)-(S)-alanyl]octahydrothiopyranol[3, 4-c]pyr|dme-6(S)—carboxy||c
acid;
6-IN- (1-carboethoxy-3-pheny|propy|)-(S)-alanyl]octahvdrothnopyrano[4 3-clpyridine-7(S)-carboxylic

I

\\ll\l\\ fiiii
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55 . lower alkyl wherein the substituent is hydroxy, |ower alkoxy,
aryl oxy, substituted aryloxy, heteroaryloxy, substituted heteroaryloxy,
am no, |ower alkylam no, diloweralkylanino, acylam no, arylam no,

substituted aryl am no, guanidino, irg @xplgde i ndol yI | ower al kyl t :
&ylthio, substituted arylthio, car box car - kX )
car bonyl, ar\ E-IN-Gcraebosthorydphenvipropylr(Sk P'R@M"6‘5!1’“’"’315‘l?g‘(’F'i"lﬂ'%‘apyé.'f"a?'ﬁ‘%%f&?"v"°

ar al kyl t h' O Qll;”]ll érbbéh&@%p%%‘p%@lwLlarﬁngﬁghym{h%pgrg(o%y a&lrldme-agf&]’%%thbon 2

Tabl et acid; tive ingredi ent
250.0 5 5-[N-(1-carbody2EpHaniar6hyl)SS)-alanyl]octahydrofuro(3, 4-c]pyr|d|nb6n$)-©arboxyllc acid;
80.5 Corn St ard(1-carboxy-3-phenylpropyl)- (q_)glaoylloctahydrothlenols 4-b]pyr|d|5e- Sm %é%

ar ch

hogeand " 20f 41 e A S ggmggﬁar

75.0 7-[N- (1-carbo L prop )(S)-alan ]octah carboxylic acid; .0
1.0 500. Go 7-[N- (1-carboetho dPgHS)- EnyﬁQtdxbLE»aiaEtgrdelrﬁﬁénewsb barbdxglicl agid ose
until uniform- [fBl1e:|a(!bomeo’9F3ﬂ1hb'MPr a{ﬁhala IMOM&#SE@M%NW%&W‘GN@W@N and

add the resul f"ﬂ‘r @ e?tPP"S'b"?PF‘W )-a %aﬁfﬂ"P“ ylic s |s

formed. Add t fd\iaropm % -7;" 'ﬁﬁé ?ﬁ%{ﬁé, °"a"° {ﬁm&‘é}‘é' 4

until uniforny ib@&h (5) GM]QQmL zaGdid rﬁﬁaﬁe (Wﬁbx";‘hc':‘ddhl abI e
m | ling machi nm-ﬂuﬁibﬁghc&y:ﬁ pﬂedy yl$-tsa¥blﬁthyﬂg&xs-2-eahpll$mmmne-ﬂls artivayligiatiti:ed

granul es in a%’!rﬁt-tatbbehm iphen vlwmm" (ﬁr)rblprllvll@ma a'e@Fm'e EE a&S’PiY‘@ 'dl

obt ai ned. M I [-N-Hesatgpst gl {a%°45 eFang 'si ng
a 16 nesh, st abigl B3 ,b§Zt ' Erf% °”V sé n\m Sy piae e a«mla
chapress the QWH &&w&hm&Iméﬂlw n)( -abhyBlissoxeph Hiﬁ[ﬂwﬂcﬁbaqsﬁgarﬁohwmhﬂess

har dness and @ilN-{1racbgetadxy3rpher(prdpei- tﬁ»blammlldﬂhla-zlaza rioiddidecangd(Skearemrylic acid;
mg/ M Active 2 f1g§qbg thoxy-3-phenylprg)y nyl]-8-th|a-2-azasp|ro[4 5]decane-3(S)-carboxylic acid;

i SR e e e e S e i o
Edet at e 2. [N-(1 Z:lz - EIQJEW] (thRib-2-azaspi bihs11{SPE&dboxylic acid;
49.0 30 2-[N- (1-carboethoxy-3-phenylpropyl) (S)-alm]€BFth'E-G-razdsmlditﬁdetmleqS)-cab:hxvhcibclﬂ. m
Diissol ve t he %ehatbn mmeryb:qmﬂ-sﬁ() ellnvﬂlrﬁcxzna-é‘ﬁzm@@ﬁlg?gﬂﬁ" . ‘tqg‘vﬁl agidl; i

- * € yh- }-alanyl]-2-oxa-7-azaspiro ecane- -Carpoxyltic aci
60- 70 % and 8N, ogh?x?g phenylp ,'};,%’.’, (S)-alanyl]-2-oxa-8-azaspiro[4.5]decane-7(S)-carboxylic acid;

7-[N-{1-carboethoxy-3-phenyipropyl)-{S)-alanyl]-2-0xa-7-azaspiro[4.5]nonane-6{S}-carboxylic acid;
7-[N-(1-carboethoxy-s-phenylpropyl)glycyll-2-thia-7-azaspiro[4.4]nonane-S(S)-carboxyIic acid;
7-[N-(1-carboxy-3-phenylpropyl)glycyl]-2-thia-7-azaspiro[4.4ldecane-(S)-carboxylic acid;
2-[N-(1-carboxy-3-phenylpropy!)-(S)-alanyl]-7-oxa-2-azaspiro[4.5]decane-3({S)-carboxylic acid;
35 2-[N-(1-carboxy-3-phenylpropyl)-(S)-alanyi}-8-oxa-2-azaspiro[4.5]decane-3(S)-carboxylic acid;
1-[N-{1-carboxy-3-phenylpropyl)-(S)-alanyl}-7-oxa-1-azaspiro[4.5ldecane-2(S)-carboxylic acid;
6-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-2-thia-6-azaspiro[4.5]decane-7(S)-carboxylic acid;
7-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-2-thia-7-azaspiro{4.5]decane-8(S)-carboxylic acid;
8-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-2-thia-8-azaspiro[4.5]decane-7(S)-carboxylic acid;
40 7-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-2-thia-7-azaspiro{4.5]decane-6(S)-carboxylic acid;
1-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-8-oxa-1-azaspiro[5.5]undecane-2(S)-carboxylic acid;
1-[N-{1-carboethoxy-3-phenylipropyl)-(S)-alanyl}-9-oxa-1-azaspiro[5.5]undecane-2(S)-carboxylic acid;
8-[N-{1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-2-oxa-8-azaspiro[5.5lundecane-9(S)-carboxylic aciu,
2-{N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyi]-9-oxa-2-azaspiro[5.5]undecane-3(S)-carboxylic acid;
45 9-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-2-oxa-9-azaspiro[6.5]undecane-8(S)-carboxylic acid;
9-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-3-oxa-9-azaspiro[5.5]undecane-8(S)-carboxylic acid;
8-[N-(1-carboethoxy-3-phenylpropyl)-(S)-alanyl]-2-oxa-8-azaspiro[5.5]undecane-7{S)-carboxylic acid;
8-[N-(1-carboethoxy-3-phenylpropyl)-{S)-alanyl]-3-oxa-8-azaspiro[5.5]undecane-7(S)-carboxylic acid;
7-IN-(1-carbomethoxy-3-methyithio)-(R,S)-alanyl]-2-thia-7-azaspiro[4.4]nonane-8(S)-carboxylic acid;
50 N-{1-carboxy-2-benzyloxyethyl}-(S)-alanyl-(S)-proline;
N-(1-carboxy-2-benzylthioethyl)-(S)-alanyl-(S)-proline;
7-IN-{1-carboethoxy-2-benzyloxyethyl)-(S)-alanyl]-1,4-dithia-7-azaspiro{4.4Inonane-8(S)-carboxylic
acid;
7-[N-(1-carboethoxy-2-benzylthioethyl)-(S)-alanyl]-1,4-dithia-7-azaspiro{4.4Inonane-8{S)-carboxylic
565 acid;
1-[N-(1-carboethoxy-2-benzyloxyethyl)-(S}-alanylldecahydrocycloheptalblpyrrole-2{S)-carboxylic acid;
1-[N-(1-carboethoxy-2- benzylthloethyl)-(S)-alanyl]-decahydrocyclohepta[b]pyrrole-2(S)-carboxyllc
acid;
. N-[1-carboethoxy-2-(4-chiorobenzyloxy)ethyl]-(S)-alanyl-(S)-proline;
&0 N-[1-carboethoxy-2-(4-chlorobenzylthio)ethyl}-(S)-alanyl-(S)-proline;
7-[{N-(1({S)-carboethoxy-3-phenylpropyl}-(S)-alanyi]-1 4-d|th|a-7-azasp|ro[4 4]nonane-8(S)-carboxylic
acid;
N-[1(S)-carboethoxy-2- benzyloxyethyl] -{S})-alanyl-(S)-proline;
N-[1(R)-carboethoxy-2-benzylithioethyl]-(S)-alanyl-(S)-proline;

i
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25-35 C. Charge and dissolve all other excipients and the active
ingredient. Bring the solution to a final 35 volune, filter it through a
sterilizing nmenbrane and fill into sterile containers. Cains d ai w@r
thefollovvlng Contracting States0 50 ®0 DE, FR, GB, IT, LI, LU NC E 40 !

™A d of the f . b tical l t abl
salt fﬁgﬁ%’gju SRy % BT s cam & Gind BT Papere bl 7 ©
hydroxy, |@jgec —2b.60X YN mﬁvlmeh\%MLrQWIprﬂhhMﬁahlmlél‘} agapnammwne @)kOXy,

acyl am R@bdxgliexcidal koxy | oxy | ower al koxy, aryloxy, aryllower al koxy,
am no? | oml%iﬁ’rbﬁ?xl;lzw éﬁ’FDHbFlféH%cemecthtadvﬁ}phamﬂmyl) {9)-dipwyid-peshadrpoyciopeatatinvoeler
al kyl am*na; | 0X bst ted ar 0 erein
AT T S R SR
from1 to (afe £al7h9rmatrgmsm pSetRSIbe-t wm@ ethoxyc&remrz-ednwydxyamrmsmm@
substt t(ﬁimtollnshvld oride heinthwdateal koxy, aryl oxy, substituted aryl oxy,

het er oar [%Babgé st i‘t%'ut é’eP’heNé?@&F’VW’?O"Ya?ﬁW"ZV'mWY'MRL@)’P'&?M' {fdrproline

[ Sﬂwwaﬁmbﬁ;. LS o PR oS BB B "

car bogy, cdf -whtdNfym, [hygwen1eaA°kusx;zmpat{bmnsolathowcyrbonysub&wb:ub\ﬂflds&léﬁh;1
ar al kyl @aeyvclosetbsta(ﬂ.ﬂtcet@oxafma# vate, aral kylthio or This is the replacenent

T G

§L|,T251IO |o group 1s substltuted with a group
sel ected from haI o, | ower aI kyI hfguﬁhmmjon il oner al koxy, am no, am nonethyl,
car boxyl , cyammw——ﬁz—and—ﬁm—ﬁmm—m—different and are
hydrogen or IoG@é’F“'ﬁlly, R3 is hydrogen, |ower aMP9“"®Benyl |ower alkyl, 5
am nesret hyl pheMlTelJ oVl ta"ﬂiyl hydr oxyphenyl g gwer al k.y‘,Fo hydr oxy Iovver
ally. acyl am no Fover ri'kyl , amno | ower al kyI di net hyl am no | ower al kyl,
guani di no | owetacikky! , i m dazolyl |ower al ky17,?.0| ndol yl seswer al kyl, or
| ower al kyl thio Iower al kyl; R4 and Rs taken together forma group
reprasent ed byCam 8#rty wherein: Q is 10 [PP] is whé¥@in [err] and [err]
| ndependent of Are 0 Sor [err] rr] and rr] taken together
forma bridge %g&wug%&%\be rein W-.is an al kgdk_gne or &Ll[;giltut ed al kyl ene
bri dge having 2 or 3 carbon atons, said subs$i0ut ed al3890ene bri dge havi ng
one & two substituents sel ected from | ower al kyl, aryl |ower alkyl groups,
pisO 1o 2 qis 0. 1or 2, with the proviso that the sumof p and g

must be 1Bierd Mk active inrebiedt/18ctose and corn starch until uniform; then blend the magnesium stearate
into the resulting powder. Encapsulate the mixture into suitably sized tow-piece hard gelatin capsules.

40 Formulation 2

hd Tablet Amount (mg)
o Active ingredient ' 250.0 125.0
Lactose : 161.0 80.5
Comn Starch o : 12,0 8.0
o Water (per thousand tablets) 120 tﬁl 60 ml
: ~ levaporates) (evaporates)
Corn Starch 75.0 : 37.5
s Magnesium Stearate . é.o 1.0
'500.0 2500
60 Blend the active ingredient with the lactose until uniform. Blend the smaller quantity of corn starch

with the water and add the resuiting coorn starch paste, then mix until a uniform wet mass is formed. Add
the remaining corn starch to the remaining wet mass and mix untii uniform granules are obtained. Screen
the granules through a suitable milling machine, using a 3/4 inch stainless steel screen. Dry the milled
granules in a suitable drying oven until the desired moisture content is obtained. Mill the dried granules
65 through a suitable milling machine using a 16 mesh stainless steel screen. Blend in the magnesium
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proviso.that if pis O then [err] and [err] nust be nethylene; U s 25
[err] 30 35 , Wherein Wis a nethylene bridge or a substituted
nmet hyl ene bridge when at |east one of [err] and X2 is nethyl ene, Wis an
al kyl ene or substituted al kyl ene brji ggﬁ Bﬁw ng 2 or 3 carbon at o@sai d
. Ssubstituted nethyl ene bridge or safd bSTFt ut ed al kyl ene bridge havi ng one
SOr two SUASHHtd YR Edmpiak akd Reulfiigaidutaiato @blkty lopf dasiydd sk, &ﬁo}heswd\wesal%gl
groups, (disictegbdtionhat W nay al so be a nethyl ene bridge when [err] and X2 are
oxygen or sul phur), X1 and X 2 are as defined above, pis 0, 1 or 2, gis
0, 1 4Og or 2, with the proviso foRBa°RE sumof p and g is 1 or 2, and
with the proviso { 1s 0. [err] must be CH2, excl gdiidg conpounds
wherein Uis 45 [pl&?‘fmq&%so\%'é'?ni npis zero or 1 and g is——g—.—Z. A conmpound
accordi ng to cl ai madiveindredien [err] and [err] taken togeti¥®® form the group
Q wherein [err] 55 arml)q&ﬂ:;:rr%§ are net hyl ene, R8 and [%rsa] t aken
toget het® form t he VetEgEYdPYWIBPER er abl ky being an et hyl eng bridge, and
wherein p and q arGofiR _nyd].o,ggenmggei npis O0andgis 2; emowherein [err]
and X2 are S. and [err]| and [err] taken together form an ethyl ene bridge
and p and a pref erisidunelidetawach 1 or p is 1 and q is 2. 2@10
Thi s i st he replacenent. sheet Date: 16/ 08/95 EP 0 050 8QQgB2 3. A
conpound accor di ngeFEAEE ¥epM9 e Rher ein R4 and Rs taken together formthe
group U, wherein Xe@gd X2 are nethyl ene and Wis nethyl ese® and p
preferably is zero and a preferably is 1 or 2; or wherein X and X2 are
nethyl effe” and Wi swetetfgdigietiomardadsher ei n preferably p is 09%%d q is 2 or p
is 1 and q is 0; or wherein [err] and X2 are nethylene and Wis
trimethyl ene and wherein preferably is 0Oand q.is 1: or 5 wher ej n
MR b
4. A co containgfaer éin [err] is
X ;'tﬁﬁﬁé:ds : A’% o Eatldnaoug e St (S toaony-2

subst it ut &I €1 thrmiulagord 4} .

| over - al k]&&nzﬁbmhm-(ﬁ-ﬁﬁwﬁfsybrplirﬁr abrk N-[0iRY-cattioethpo/t-Adyenzyithioethylld$rajanymediiae apfl y
bei ng substhetaatnpounidovishe priesept inventiar teiprepers thesamaestionwfithg SRR Bxy or

?r al kyl¥hi o, o &l ARl YD G4 Ys: BE 6 BE FhGe i L BL%E Lhi 0.

1. A compound of the formula

| 35 or' g R'R

i1 o7

I
R—C-—C—NH-CH—?—N—C—Q-—R - |
RS 0

or a pharmaceutically acceptable sait thereof, wherein R and R® are the same or different and are hydroxy,
lower alkoxy, lower alkenyloxy, dilower alkylamino lower alkoxy, acylamino lower alkoxy, acyloxy lower
alkoxy, aryloxy, aryllower alkoxy, amino, iower alkylamino, dilower alkylamino, hydroxyamino, aryllower
45 alkylamino, or substituted aryloxy or substituted aryllower alkoxy wherein the substituent is methyl, halo
or methoxy; R! is hydrogen, alkyl of from 1 to 10 carbon atoms, substituted iower alkyl wherein the
substituent is hydroxy, lower alkoxy, aryloxy, substituted aryloxy, heteroaryloxy, substituted
heteroaryloxy, amino, lower alkylamino, diloweralkylamino, acylamino, arylamino, substituted arylamino,
guanidino, imidazolyl, indolyl, lower alkylthio, aryithio, substituted arylthio, carboxy, carbamoyl, iower
so alkoxy carbonyl, aryl, substituted aryl, aralkyloxy, substituted aralkyloxy, aralkyithio or substituted
aralkylthio, wherein the aryl or heteroaryl portion of said substituted aryloxy, heteroaryloxy, arylamino,
arylthio, aryl, aralkyloxy, aralkylthio group is substituted with a group selected from halo, lower alkyl,
hydroxy, lower alkoxy, amino, aminomethyl, carboxyl, cyano, or sulfamoyl; R? and R are the same or
different and are hydrogen or lower alkyl; R® is hydrogen, lower alkyl. phenyl lower alkyl,
55 aminomethylphenyl lower alkyl, hydroxyphenyl lower alkyl, hydroxy lower alkyl. acylamino lower alkyi,
i amino lower alkyl, dimethylamino lower alkyl, guanidino lower alkyl, imidazolyl lower alkyl, indolyl lower
alkyl, or lower alkyl thio lower aikyl; R* and RS are the same or different and are hydrogen, lower alkyt or Z,
or R* and R® taken together form a group represented by Q, U, V, Y, D or E, wherein;
Zis

AL

60
R&Y? X2R?

X
—_—
(CH,) i
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5. A conpound according to any one of clains 1 - ' and [err]
are the sane or different and are hydroxy, IoMi‘ l‘& m@ | 1 ower
al koxy; [err] and [err] are hydrogen; and R3 i , r | or

phenyl |ower alkyl, preferably R bﬁi ng h gaoxy, met hoxy or et hox err]

bei ng hydroxy, ethoxy or 15 be 29 Qxé, [err] and [err] being hydrogen;
and [ err leh@ienghdhosfipRge the raRiiting| migturebiatozegblets Gpf dhsiexdinghepen thickuesor brdngsst and

cl ai m 2, distnesgeation.X1 and X2 are S, [err] and [err] taken together form an
ethylene bridge and p and q are each 1, [err] is phenethyl, R and [err] are
t he sage or different and are hydr SRR REhoxy, [err] and [err] are
hydr ogén and R3 i n?/ or methyl. 20 20 7. A conpopgghaccording to
claim®6, which i s§ = Lag[e\%gﬁﬁgnm haet hoxy- 3- phenyl propyl) - €5==al anyl -1

, 4-di t hi a- 7- azaspiaewfedngiddisanane- 8( S) - car boxyl i ¢ aci d, 5.00

7-[ N-(1-car boxy- 3-phenyl propyl )-(S)-al anyl]-1, 4-dithia-7- spi ro[ 4. 4] nonan
e-8(S) %arboxylic “&&V&}”‘hwx"g’e"”“ge ¥

7-

7-

[ N-(1-car boet hoxyy, gpﬂmwﬁgmw )alycyl | -1, 4-di t hi a- 7- azaspi r o[ 4. 4] nonane
8(S)carboxylic aci 3 or '
[ N- (1- car boxy- 3-DisedinplEgetatpy| ) gl ycyl | - 1, 4- di t hi a- 7- azaspi%'8[ 4. 4] nonane- 8(S
)-carb&kylic acid._8 Alﬁorrgo#nd according to any one of ¢g@im 1 to 7,
wherein the am no&BrPAFEYeNBYY 8t ures have the S- configuration. 30 9. A
conpound accor di Ngekitbsg! @i m 7 or 8. which is 40.0
7L N-(1(S)-carboet hoxy-3-phenyl propyl )-(S)-al anyl]-1, 4-
dFt hi a?7- azaspi r oWatetfaréniestiendg(ad) - car boxyl i ¢ acid. 10. Prd®ss for the
preparation of a conmpound of forrmula | as defined in any one of claim1l to
9, 35 characterized in that the conpound is pre rgga by . an X orluqip"r‘ioate
process_sel Bisyais thermdiargbenioptes amar ?5@%# &%}%‘ggﬁz éfﬁ;ﬁh%%gfuaf OV HAg)
formul & voug}gﬁl :tga? galéﬁg}:f:ﬁ{z etﬂfﬁarﬁﬁ anld GflintrerAddohtdingrsl, | NCl udi ng
sui t abl e 'PraliBeingOfe - prédedirey of REmbe@HAN b 08 Diuse Gsrpoumdte W11(S)oamudtizxy-2-
wher ei N [tBhayioxyethyilYSFaRB@AHS)-reainee g a NHOR)-@fboathioart2deoavitieatey (N fanylpreling  or
di pept i dettextarpoundseaf treciesentiimyentipn t prepare thg composifions of the present invgplial. ; o { he

Ei?%acm?%iazﬁéimmﬁ%%eﬁ f98e Ry ntlsey! ation of a dipeptide

3 4.5

" proT T
R—g—C‘:-NH—(!:H-C—N—C-C-Rs |
R? c! |!x7
40
v or a pharmaceutically acceptable salt thereof, wherein R and R® are the same or different and are hydroxy,

lower alkoxy, lower alkenyloxy, dilower alkylamino lower alkoxy, acylamino lower alkoxy, acyloxy lower
alkoxy, aryloxy, aryllower atkoxy, amino, lower alkylamino, dilower alkylamino, hydroxyamino, aryllower
45 alkylamino, or substituted aryloxy or substituted aryliower alkoxy wherein the substituent is methyl, halo
or methoxy; R' is hydrogen, alkyl of from 1 to 10 carbon atoms, substituted lower alkyl wherein the
substituent is hydroxy, lower alkoxy, aryloxy, substituted aryloxy, heteroaryloxy, substituted
heteroaryloxy, amino, lower alkylamino, diloweralkylamino, acylamino, arylamino, substituted arylamino,
guanidino, imidazolyl, indolyl, lower alkyithio, arylthio, substituted arylthio, carboxy, carbamoyl, lower
so alkoxy carbonyl, aryl, substituted aryl, aralkyloxy, substituted aralkyloxy, aralkylthic or substituted
aralkyithio, wherein the aryl or heteroaryl portion of said substituted aryloxy, heteroaryloxy, arylamino,
arylthio, aryl, aralkyloxy, aralkyithio group is substituted with a group selected from halo, lower alkyl,
hydroxy, lower alkoxy, amino, aminomethyl, carboxyl, cyano, or sulfamoyl; R? and R’ are the same or
different and are hydrogen or lower alkyl; R® is hydrogen, lower alkyl, phenyl lower alkyl,
55 aminomethylphenyl lower alkyl, hydroxyphenyl lower alkyl, hydroxy lower alkyl. acylamino lower aikyl,
amino lower alkyl, dimethylamino lower alkyi, guanidino lower alkyl, imidazoly! lower alkyl, indolyl lower
alkyl, or lower alkyl thio lower alkyl; R* and RS are the same or different and are hydrogen, lower alkyl or Z,
or R* and R® taken together form a group represented by Q, U, V, Y, D or E, wherein;
Zis
60
' REX’ xR
N/

!
(CHo),

o
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ket oconpound (XI X) under reduction 15 [err] 20*25%)*al%ylfati*on of an am no

conpound (XVI11) by nmeans of a cogpygirgoexl!!) 30 69

L enbsul ERRPEALIRS %ﬁiné%%%éﬁeg%%?gf s 65 ai o BE ot ey o e ot e,

ar enesul , . C cid
IR, Ikenyl, le h h | f

e e e A o

t he pr ot edérein gaigsubktpcied phea AQFISthielyl bipyHdyehrdugshiee sURSitui«aavith biaéddCdne gdOBIthbt

desi r &d, isdnsiapanderitin splexted fromih ®iQa alkll.dayvepadkaxvl lfer fllithinl ralol CF, ariddydrmiod drdy and

R
I

[err] 10 wherein X is chloro, brono, iodo, al Tﬂmmmu 1
arenesul fonyl oxy; c) condensation of an anino "m r”mW'th a

COMpos| t h&kihgbré o substitntsisbiBdsd FrRIN IoWér aliyt r M1 GP6udps, ahdp B 0 G R.OUN
of t heo geitethalprolies tiad atlebst ase &t @F ariddd isiZnwit e prodsdxthat (fIRAis Z@nd p ts@ tBenO(! afd X2

phar mace P‘E-'Fté’a!hl be mathylepe.abdl witk thie oravise thatif X' andef ereothymétirylenel thes Rtiand Riimuist a
sui tabl e Il;ﬁ'ﬁﬂ%lﬁtbi"E%ﬂwy acceptable carrier or excipient. 22 This is the
repl acenent  Sheet EP O 050 800 B2. Clains for the follow ng Contracting
Staters AT 1. Process for the preparation of a conpound of the general
formula [err] 10 or a pharmaceutig@gl |y acgdtable salt thereof, wherein R

and [err] are the sanme or different are 15 hydr oxy, | ower al koxy,
| ower al kenyl oxy, dil ower alkyl 3(6142) H §l| koxy, acylam no | ower al koxy,
. p 2'q
N

wherein R®, R®, X! and X? are as defined above, pis 0, 1 or 2, qis 0. 1 or 2, with the proviso that the sum of p

25 and q must be 1, 2 or 3, with the proviso that if p is 0 then X' and X? must be methylene, and with the
proviso that if X' and ? are methylene then R® and R® taken together form a bridge W, wherein W is as
defined above; '

Vis
0 .
: R« NG
H
3 (CHado (PHalq

wherein R‘., R% X' and )S"’ are as defined above, pis 0, 1 or 2 and'q is 0, 1 or 2, with the proviso that the sum
of p and q is 1, 2 or 3, with the proviso that if X' and X2 are CH, then R® and R® taken together form a bridge
. 90 W, wherein W is as defined above;

- Uis
W
45 AN
x! %2
' \

wherein W is ?s defined above {except that W may also be a methylene'bridge when X' and X2 are oxygen
or sulghur), X' and X ’ are as defined above, pis 0, 1 or 2, q is 0, 1 or 2, with the proviso that the sum of p
55 and qis 1 or 2, and with the proviso that if p is 0. X! must be CH,, excluding compounds wherein U is

-60

S, (),
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acyloxy l'ower al koxy, aryloxy, aryllower al koxy, am no, |ower alkylam no,
di | ower al kyl am no, hydrox- yam no; aryll ower ubst I tuted
aryl oxy or substituted aryllower alkoxy wherei mmlm,mmal! is methyl,
hal o or methoxy; [err] is hydrogeg ogokgpgof fromd to éar ®on atons
sybstltuted | ower al kyl wherein.the substltuent i's hydroxy, |ower alkoxy,

aryl oxy, @‘[@%Pl’%zﬂPe’d'&P‘ilﬂlfx’ het er oaryl oxy, 20 substit ut ed

het er oaryl oX¥y, amino, |ower al kyl am' no, dil oweral kyl am no, acyl am n@
aryl am no, substituted aryl am no, [ d| no, imdazolyl, indolyl, |ower
al kyl tshi o, arylthio. substituted a car boxy, car- banoyl, |ower

al koxy carbonyl, aryl, substitut efbHagyl ,(c )al kyl oxy, substituted

aral kyl oxy, aral kylthio or substi ‘{t yI thio, wherein the aryl or
het eroaryl portion of said substituted aryl oxy, heteroaryloxy, arylan no,
aryl tha o, aryI aral kyl oxy, aralkylthio group is substituted with a group
sel ect ed‘”!‘ ‘6 %ﬁﬂ}%’@i‘%mc%ﬁﬁl:g #b'SH 3 ansh :Wltbthepsl';'%&i(tm(}hesMMnd

am nonet 2

di ffer en&, the E su'g'%faénd I‘("%’Q %&a‘gﬁ"wq’%ﬂiﬁf@f”ggﬁ
phenyls | OV\kBI‘ls aI kyI am norret hyl phenyl | ower aI kyI , hydroxyphenyl | ower

al kyl, hydroxy lower alkyl. acylam no |ower alkyl, am no |ower alkyl,

di et hyI am no | ower al kyl. guani di no el ower al kyl, imdazolyl |ower alkyl,
i ndolyl | ower alkyl, or |ower alkyl Iower aI kyl; R4 and Rs taken
toget;ber forma group representeq y Q )U V\,herei n, Q Is [err]
40~ wherein [err] and [err] in e'tof each other are 0, S or CHz,

R8 and [err] taken together forma W wherein Wis an al kyl ene or
substituted al kyl ene bridge havid HQ, or{Chkar bon atons, said substituted

al kyl gne bridge having one or two Jubsyituents sel ect ed fromlower alkyl,
aryl and aryl |lower alkyl groups, pis O, 1 or 2, qis 0. 1or 2, wth the
proviso that the sumof p and q nust be 1, 2 or 3, with the proviso that if
p is O twhereir] s Plor Sinii$ Of Bori2jandikis 0, 1bve2,mﬂ'h%:|3 tfmsthesumoflavkmusrhe[ép'r% 50
55 whey & "W i's? & 378 hI ' eher %WI*’HH& R5Pvisg that e sy of REndEPHSIPE A B dge when
at | east one of [err] and [err] is nmethylene, or Wis an al kyl ene or
substituted al kyl ene bridge having 2ior 3 carbon atons, said substituted

met hyl ene bridge or said substitut kyl ene bridge having one or two
substituents 23 Thi $CH d:l%)repl acenent sheet Date: 16/08/95
EP 0 #50 800 B2 selected from | owe yl©,~aryl and aryl |ower alkyl
groups, (except that Wnay al so be/a hyI ene
(CH,),, (CH,),
40
\, wherein Lis O or S, uis 0, 1 or 2 and v is 0, 1 or 2, with the proviso that the sum of u and v must be 10r2,

and h is 1 or 2 and s is 1 or 2, with the proviso that the sum of h and s must be 2 or 3.
2. A compound according to claim 1, wherein one of R* and R® is Z, wherein X' and X? are methylene,
45 R® and R® taken together form W, preferably being an alkylene bridge having 3 carbon atoms and pis 0, 1 or
2, preferably 0 or 1.

3. A compound according to claim 1, wherein one of R* and R® is Z, wherein X' and X?are S, p is 1 and
R® and R® taken together form W, wherein W is as defined in claim 1, preferably being an alkylkene bridge
having 3 carbon atoms, or wherein X' and X? are O, R® and R® are lower alkyl and p is as defined in claim 1.

50 4. A compound according to claim 1, wherein R* and R® taken together form the group Q, wherein X'
amd X2 are methylene, R® and R® taken together form the bridge W, W preferablky being an ethylene
bridge, and wherein p and q are each 1 or wherein p is 0 and q is 2; or wherein X' and X2 are S, and R® and
R? taken together form an ethylene bridge and p and q preferably are each 1 or p is 1 and q is 2.

5. A compound according to claim 1, wherein R* and R® taken together form the group U, wherein X'

55 and X2 are methylene and W is methylene and p preferably is zero and q preferably is 1 or 2; or wherein X'
and X2 are methylene and W is ethylene and wherein preferably pisOand qis 1or2orpis 1and qis0; or
wherein X' and X? are methylene and W is trimethylene and wherein preferably p is 0 and q is 1; or wherein
X' and X2 are O, W is methylene and p and g are as defined in claim 1.

6. A compound according to claim 1, wherein R* and R® taken together form the group Y, whether G is

60 oxygen or sulfur, and the sum of a and b is 5, or wherein G is CH, and the sum of a and b is 5 or 2,

7. A compound according to any one of claims 1 to 6, wherein R' is substituted iower alkyl; wherein the
substituent is unsubstituted or lower-alkyl-substituted aryl, aralkyloxy or aralkylthio, R' preferably being
substituted lower alkyl, wherein the substituent is aralkyloxy or aralkylthio, preferably benzyloxy or
benzylithio.

65 8. A compound accordmg to any one of claims 1 to 7, wherem R and R® are the same or different and
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brfdge when [err] and X2 are oxygen or sul phur) X' and [err] are as

defined above, pis 0, 1 or 2, gis 0, 1 or that the

sumof p and g is | or 2, and with tﬁg pé@l so mml“m"ml‘mluﬂ“ err]

be [err], excluding conpounds wher®i 99 @
')

Ced ( GH iRk ioWePalkoky deindlo@ér aﬁ:oﬂ,n H2 shdiRSard hycﬂ:&gen; and ®Nig hadsdgeh, i 1G@f alk
t he conpebendyi Iozwe F'd! ap@f#ralb I&rlpela VI zme@ho @C@E\ngséfd!@medwﬁmwnetﬂwl or

fol | owi nd’e 'Bﬁ\éé‘ o%e ﬁH éft‘
TI rel
SR G b R e

of a ket oco'rqomueud\ povad acnortiing ao dhy e bﬂean(n%(h\@ndmﬁbea whenluu:mmsn-camoétmw]z 25

30 'biroafle - é&)-hlgwl t?‘) P?"@Ih p t1i(Fﬂ-ear c)elt byemtawsthﬂﬂshalmh(ﬁbmlﬂw( XXI 1)
n CQr

[err] f -car tt?t(:x‘i tl?eﬁn %?6 )g E?‘an -7-aa ka U| f On x;om %{nd
ar enesu on-y H’é |]1 id;
ket ocorrpoum:l[ ( s-pm waw@ncﬁﬁ t{-cﬁihfa 7- a‘é&p hdnsnd-asm@oxm&ral:.as.errent
sheet 24 7~Iﬂ?1@ar65®-3%éhv$20pduglmlkyh—althuamazaéplram 4mmlarn&86bcmmsv|d a§ikVl | | ) by
means of “‘% JCRPTEINY tazany one of clyinisclrtp P a1 Wnpyberein the gmingadidpagstyuctiyeonp,
;‘%dgoaﬁ E? ( &Bcoo%;ﬁ a{ﬁé%ﬁtg i X&E{&vﬂ@‘:s '?-PN-(qepgméff%xygﬂphgltylpar‘opyl)-(S)—

a r4 Ir iC acid.

14, Process for the preparation of a compound of formula | as defined in any one of claim 1 to 13,
characterized in that the compound is prepared by an appropriate process selected from the following
.. 20 processes (whereby in the following formulae R, R, R?, R?, R4, R®, R® and R’ are as defined for formula |,
ot including suitable protection):
a) for the preparation of compounds of formula | wherein R? is hydrogen) condensation of a
ketocompound (XIil with a dipeptide (XIV} under reduction

25

! rR%0 ®*R°0
R-‘clz—c|; o + Hchleg—rL-é-g—Rs —_—
30 17
Xt Xiv
35
b) alkylation of a dipeptide {XIV) by means of a compound (XXil)
40 R3 o R4 RS R1
N H2N—CH—C—N—C—COR6 + X=C—COR ————— |
| R’ R2
4

XV XXn

50

wherein X is chloro, bromo, iodo, alkanesulfonyloxy or arenesulfonyloxy;
¢} condensation of an amino compound {XVill) with a ketocompound (XIX) under reduction

&5

R! RP0 R*R
60 R—C—C::-NHZ + 0= c—"-—n!n—c:;—ccj—ns |
R? R7
XVl XIX
65
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I RARS

[err] 20 25 foll owed by renoval of the pro necessary
to yield the desired product, and if desired, mﬂmmﬂmmlm lar ned
conpound of formula | into anot her ¢ Q50800 of for*rruFa 4, "and, rf de

feparing a galt thereof an I f desired, isol referred S

2. Process. a§ 6'?"5}?Fg°ftaBa'8|"8|°?ﬂ"i°““‘éR%(|‘"aB‘f Bpans gt ?ng?f}ftq%a' )sonpound of
formula | is prepared wherein R4 30 and Rs taken together formthe.
group 0, wherein [err] amd X2, are net %:ﬁﬁerr] and [err] taken together
formtheg bridge W Wpreferaly bei ng t ene bri dge, and wherein p and
g are each 1 or wherein nd, qx_j_ r\o.rc_nbg el.ntferp] and X2 are S,
and [err] and [err] taken o] et er form an et|gyl ene bridge and p and q
.preferably are each 1 or png | and g is 2. 3. Process according to
claim1, characterized in that a conpound of forrmula | is prepared wherein

[err]: and Rs taken toget hegviiiormthe groupXd wherein [err] and [err] are

i nethyl ene and Wis nethylene and p preferably is zero and q preferably is 1
or 2; or \Wagemixls biférb]oréths! rx{dgréidanéﬁl%n%;mla%ﬂgsUMIoW' s ethyl ene and
wherein preferably pis 0 and qis 2 or pis 1 and qis O; or wherein [err]
- and [err’{ ar e consiensplionns am prfinggcidd XX} withearhgrhinopeid XM wherein preferably p is 0
and g is 1; or wherein [err] and [err] are 0. Wis nethylene 40 and p
and q are as defined in clgm1g34. Procesg4gZcording to any one of clains
1.to 3, characterized in that afconpound off fornmula | is prepared wherein
“[ert] i ® substituted | me-caJMEMbH—mbemeLn Hhhe-sofst Liuent i s; unsubsti t ut ed
~or |ower-alkyl- substitute 2ary| ar al kyl oxylpr aral kylthio, [err]
-preferably being substitute Iovver al kyl , whBrein the * : 45
substituent is aral kyl oxy oraaﬁalkylthio pneﬁerably benzyl oxy or
benzyltfio. 5. Process accor g to any one of clains 1 to 4. characterized
in that a conmpound of fornmuta |I is prepared wherein R and [err] are the
sane or didibweds remBehi 8f e Db rodpQWecé%a‘fP%WléH th@ ¥dirk® PRBucR | @ )tesif3d, and
R7 ar e -hydsrverdng a&bﬂdbt@rﬁéd‘donipﬁuﬂ’dydgl’f&gﬁﬁ ) int6\dRdthen &yﬂoum opr*aemydr bSuME deditelty | ,
pref er as 9'eRirlye|an ttbseofand ifyctbsiced §°|am39m fgreddsomexy; [err] being hydroxy,

- eth rorb@qe ofa rtmrob nd of
ity o R B ?f et e S

conpound of forrru 'S prepare ere A err are S, [err] and
_'-[err] takqa.n{sqgaammrtarngm eirhyl ene bri dge and and g are each 1, [err]
i s phenet hyl , R 55 ~and [err] are the sane or drfferent and are hydroxy

or et.hoxy, R2Prar=ﬂ§swthamepwy@nfmjenoramnfefrthqgqnsrarfymvdfgen or et hyl. This is
the replacenent sheet 25 . ~EP 0 050 800 B2
- 40 .
N . ogr A& Q

455
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R-—C—C—NH—CH—C-—N—(’:—C—R L I
R

45
- 2 7

50 - -
or a pharmaceutically acceptable salt thereof, wherein R and R® are the same or different and are hydroxy,

lower alkoxy, lower alkenyloxy, dilower alkylamino lower alkoxy, acylamino lower alkoxy, acyloxy lower
alkoxy, aryloxy, aryllower aikoxy, -amino, lower alkylamino, dilower alkylamino, hydroxyamino, aryllower

. alkylamino, or substituted aryloxy or substituted aryllower alkoxy wherein the substituent is methyl, halo
s5 Of methoxy; R' is hydrogen, alkyl of from 1 to 10 carbon atoms, substituted lower alkyl wherein the
substituent is hydroxy, lower alkoxy, aryloxy, substituted aryloxy, heteroaryloxy, substituted
heteroaryloxy, amino, lower alkylamino, diloweralkylamino, acylamino, arylamino, substituted arylamino,
guanidino, imidazolyl, indolyl, lower alkylthio, aryithio, substituted arylthio, carboxy, carbamoyl, lower
alkoxy carbonyl, aryl, substituted aryl, aralkyloxy, substituted aralkyloxy, aralkyithio or substituted

6o aralkylthio, wherein the aryl or heteroaryl portion of said substituted aryloxy, heteroaryloxy, arylamino,
" arylthio, aryl, aralkyloxy, aralkylthio group is substituted with a group selected from halo, lower alkyl,
hydroxy, lower alkoxy, amino, aminomethyl, carboxyl, cyano, or suffamoyl; R? and R’ are the same or
different and are hydrogen or lower alkyl; R® is hydrogen, lower alkyl, phenyl lower alkyl,
aminomethylphenyl lower alkyl, hydroxyphenyl lower alkyl, hydroxy lower alkyl. acylamino lower alkyt,

65 amino lower alkyl, dimethylamino lower alkyl, guanidino lower alkyl, imidazolyl lower alkyl, indolyl lower

T i

. 'wim.'.




7. "Process ccording to claim9, characteized in that a conpotund i s prepared

which is 7-[N-(1-car- :
boet hoxy- 3- phenyl propyl )-(S)-al anyl - 1, 4-di t hllmmlem'#iuﬂlﬂmmm nona (S)-c
arboxylic acid, 7-[N-(1-car- 0 050 ’@

boxy- 3- phenyl propyl) (S)-alanyl]-1, f dPPHI a- 7- azaspi ro[4 4] nonane- 8 ) -carb
oxyl i c algy,iotliower/aiy/Nhipo lowe€ Slkyl; R* and R® are the same or different and are hydrogen, lower alkyl or 2,

boet hox9L'3§ ap#né?"lﬁy*eprfwwey fginy @ wtoup fepresetitddiiyD, U, M2aBpr E.ofreiy nonane- 8( S) car box

ylic acid#®r 7- [N-(1l-car- 5 boxy- 3- phenyl propyl)glycyl]-1 :
, 4- di {hi a- 7-azaspi r o[ 4. 4] nonane- 8&&) o8 oxylic acid. 8. Process according

to any one of clains | to 7, charact\epl zed in that a conpound is prepared

wherein the am noacid part structures) have the S-configuration. 10 9.
Process according to claim7 or 8, cHeMacterized in that a conpound is
prepared which is 7-[N-(1(S)-

car boet hoxy 3 phenyl propyl) - (S) al anyl] 1 4 d|th| a 7- azaspl ro[ 4. 4] nonane- 8(
S) - car bU dppendetof each othey a ??fee@rﬂi'aﬁsﬁ"ﬁ ons
suef bl PR :g?aa' o gp z:mé'ﬂ% e a:,f:m S S ;rrrpound
of the Qﬁ‘é?élﬂ ?Jl Qé'timiédaphkny@su pkllndyaél').‘udg'apes sttﬁ eanﬁat EtQ) p Hatl

phar rracie iridegeaddnyly setcRp trovh bezosaéltyl 1dWer sibcy, Idwir yahiG, hlojan&daydrarymrawﬁda

f or phaR'takee tedethat foadmbndthaNhetq"ow s Pahelntbams rejpéthyldna tbeddeca 95 nmh@df Ur

e meghyl or anyal Ie r suipstitu
{/O| g?ggfﬁgg %I %‘ ls c;sa& bs'tltutégg ‘%\vﬁée@gryggéj o?éar{s?qé’l?ltu& " ?eng 1ndgze 11
ee -] a oW ra roups, an 1S or
2b HﬂQh ée ﬁinsz with theﬁlso? atif g ;5 OQHS?\ X' and X2
phar nmazaudtbe mlathaa-me#mtbﬂmm pﬁsﬁsa traheif Xnb &Pigre bah mlthRenenﬁbnMand R*glueifarim aader
ver schi @lrane Sfided Wind Hydr oxy, N ederal koxy, N ederal kenyl oxy, Dini ede-
ral kyl am o' ni eder al koxy, Acyl am no-ni eder al koxy, Acyl oxy-ni eder al koxy,
Aryl @¥y, Aryini ederal koxy, Am no, Ni ederal kyl am no, Di ni ederal kyl am no,

Hydr oxyam no, Aryl- 35 ni eder al kyl am no oder ;
substituiertes Aryl oxy oder sul@iitui er®® Aryini ederal koxy sind, worin der :
Substituent Methyl, Hal ogen oder xy ist; R Wasser st of f,

Al kylgpmt 1 bis 10 Kohl enst of f (g (GM4bstituiertes N ederal kyl, worin

der Substituent Hydroxy, N edergla xy, /Arilﬂoxy, substituiertes AryI oxy,
Het er oaryl oxy, substituiertes Heteroar yI oxy, Am no, N eder aI kyl am no,

D ni ederal k Ay N of

r2, wi e’provis sum o

subsiy SRR ki Ao s rassnane miinle B e o o
Arylt |;93ws‘6li fI)Oléh@F B:@Sneﬁ{yléln tHe@ R® Qék)én tc@&h a6raya bridge W, wherein W is as

Ni eder adefodypbavebonyl , Aryl, sub- stituiertes Aryl, Aralkyl oxy,

substi t ui ¥t es Aral kyI oxy, Aral kylthio oder subst ituiertes Aral kyl thio ist, :

WOr | Do der Aryl- oder Heteroaryl-Teil dieser substituierten Aryloxy-, !

HQ‘eroaryI oxy-, Arylam no-, Aryl E*Q‘O" A)Eagg-, Ar al kyl oxy-,

Aral kyl t hi o- G- uppe mt einer

" (CHy), /(CHz)q

wherein R8, R?, X' and X2 are as defined above, pis 0, 1 or 2 and q is 0, 1 or 2, with the proviso that the sum
so of pand gis 1, 2 or 3, with the proviso that if X' and X? are CH, then R® and R® taken together form a bridge
W, wherein W is as defined above;

Uis
55 w
hS )
%2 1
60 (CHz)p(CHz)q
/

wherein W is as defined above (except that W may also be a methylene bridge when X' and X? are oxygen
65 or sulphur), X' and X ? are as defined above, pis 0, 1 or 2, q is 0, 1 or 2, with the proviso that the sum ofp
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45, / \ aus Hal ogen, Ni ederal kyl ;7 Fydroxy, N eder al koxy, .
An‘f no, Am nonet hyl , Carboxyl, Cyano oder Sul fa uppe
;ubst ituiert ist; R und R7 gl ei ch oder versgqm“ﬂmﬂmmrmmm&serst of f

/oder N ederal kyl sind; R3 @
JV\asserst of f, Ni eder al kyI Phenyi ni ederaPEyI g\m norret hyI phenyl ni eder al kyl ,
“Hydr ox- y p%md ayi$ + ori Zedeir\uﬂktyd! protigaithanifymis 8. 0€ rnaISK'gﬁl CHzm’,‘W‘mﬁ q?b‘ﬁ?‘é‘dé\"ﬁ?’fd? Vs

Am noni ederal kyl, Di - 50 _ met hyl am noni eder al kyl ,

Guani di noni eder aI kyl ; I m dazol yl ni eder@AaTRyl, | ndol yini ederal kyl oder

Ni eder al kyl t hi oni eder al kyl i st; ' zusanmengenonmmen eine durch Q

oder U bezei chnete G uppe bil den, 55 This is the replacenent sheet 26
pate: (6,4 ' EP O 050 800 B2 81 XR (C2

CH2) 10 i st, worlf (CUQPQ X2 unabhangi g vonei nander 0, S
oder CHZ,sind, R8 und R9 zusammeng n ei ne BrUcke Whbilden, worin W

ei ne A kyI en- oder substituierte A kyI en BrOcke mt 2 oder 3
Kohl enst of whetgimprisrzeioor 1 angbdisit: di e substi.tuierte Al kyl en- BrCOcke ei nen oder
zwei Substitddhten ausgewhilt aus Niederal kyl-, Aryl- und Aryinie-

der al kyI Gruppen aufweist, is p O, 1 oder 2 ist, q
0, 1 odéf 2 Ist, mt der |va| gabe, da e Sumre aus p und g 1, 2 oder 3
sein muB. nit der MaBgabe, daB, we 0 ist, dann X1 und X2
Met hyl en sein nlUssen; U 20 w * ~~H '-('2—!2)0 30 i st,
worin W ei ne Methylert-Br cke d ei ne substituierte
Mathyl erf? Br |e(r:ell<e i st, venn veni g stesns ei he %‘ :E_'uente Khe u el $Ad
iyt en SEEIOREEIE A e Sy wovm CARh LR
2 oder 3 Wiolth glﬁﬁ‘of§§nd bWRD B 1, ébﬁa only islioWe? hikyEsubstituted with aralkylthlo
oraralkyloxy
25 Dis
F
30 (CH) . (CH,),

(CHy),  T(CHy)
N\

35

wherein FisOor S, jis 0, 1 or2 and k is 0, 1 or 2, with the proviso that the sum of jand kmustbe 1, 2 or 3,
and mis 1,2 or 3 and t is 1, 2 or 3, with the proviso that the sum of m and t must be 2, 3 or 4;
Eis

(CH2)h (CHz)s
. _(CHZ)u (CHZ)V

50 wherein Lis O orS,uis0,1or2and visO0, 1or 2, with the proviso that the sum of u and v must be 1 or 2,
and his 1 or2and s is 1 or 2, with the proviso that the sum of h and s must be 2 or 3, characterised in that
the compound is prepared by an appropriate process selected from the following processes (whereby in
the following formulae R, R', R%, R%, R*, R®, R® and R are as defined for formula |, including suitable
protection):

55 a) for the preparation of compounds of formula | wherein R? is hydrogen) condensation of a
ketocompound (XIil with a dipeptide (XIV) under reduction

1 rR30 RYR%0O

O R
60 W1l :
R-p:-cl: =0 + H2NCI:HC-IL—C—C-R6 —_—
R7 '
65 X XIV :
—_—

T‘"iiii)i‘mmmni?iu




-
Met hyl en- Brl cke oder die substituierte Al kyfen- Bri cke einen oder zwei

Substituenten 35 ausgewa Emm -, Aryl- und
Aryini eder al kyl - Gruppen aufwei st (mt der Au m“&m& h ei ne

Methyl en-Bricke sein kann, wenn Xp g8g ggoSau t otler® Schvvefel si nd),
sX\I und X2 di e |mVorstehenden angegebenen Bedeut ungen haben,

07 1 oder 2 plisfiationof a dipeptide (fIV) by means of a campoanddf¥W 2 jst, mit der |va V\@
daB die Sumre aus p und g 1 oder 2 ist, und mt der Maf gabe daBl , p O
ist, XI CH2 sein nuB, aUSSCh}‘BI B{qﬂﬁ:h sol cher ferbi ndun- gen, in denen - U 45
50 5 A‘L | (C2)p (CH2 ist, worin
p Null oder 1 ist und g i-lN—‘EH-—C coift bi ndumecorch—Arspruch 1, dadurch
gekennzei chnet, daB R4 urfd Rs zusafgrengenonme die G uppe a bilden, worm X1
und X2 Met hyI en sind, This is tRe repl aCerf®et shed 27 Date: (dA

P

[ BEP O 050 800 B2 111111 112121112121211212 1'11 R8 und RO
zusanmengenonmen di e BrUcke W XY | den, wobei ®¥lvor zugswei se ei ne Et hyl en-
BrUcke ist, und p und ¢ jeweils 1 sind oder worin p 0 ist und
q 2 'St1wmxw10i:b Bromo, iodo, alkaflesitBR}idsg or aremdssifoRfloynd R und RO
ZUsanTrenge BIadhasation 6f dntarinodmBouha kwnbhihda@mbb’hsi)opnmtdo Under redidib UJSWei se
jeweils 1 sind oder p 1 ist und q 2 ist. 10 3. Verbi ndung nach
Anspruch 1, dadurch gekennzei chnet, daB R4 und Rs zusammengenomen di e
Gruppe U bilden. worin X ou?bl X2  Metdbd q#gSind und W Met hyl en
i st une |
i t=z-!:—c-r\n-|2 + 0= cl:-ﬂ—r!l-clz-co-n ®——
R? R’
25 XViii X1X

d) alkylation of an amino compound (XVili} by means of a compound (XXIll)

30
1 R} o r*R°
5 R—IC—C-NHQ + X—CH—C—N—T—CORS ——
R2 RY
XVIH XXl
40
, wherein X is chloro, bromo, iodo, alkanesulfonyloxy or arenesulfonyloxy;
e) condensation of an aminoacid (XXI) with an aminoacid (XVIi)
45 _ .
RR a? Ts
RCO-C—NH—CH=COOH + HN-C-COR® — 5 |
50 R2 . R’

XXI XVil

58
followed by removal of the protecting groups if necessary to yield the desired product, and if desired,
converting a so obtained compound of formula | into another compound of formula 1, and, if desired,
preparing a salt thereof and, if desired, isolating the preferred isomer.

2. Process according to claim 1, characterized in that a compound of formula | is prepared wherein one

g0 of R* and R® is Z, wherein X' and X? are methylene, R® and R® taken together form W, preferably being an
alkylene bridge having 3 carbon atoms and p is 0, 1 or 2, preferably 0 or 1.

3. Process according to claim 1, characterized in that a compound of formula | is prepared wherein one
of R* and RS is Z, wherein X' and X? are S, p is 1 and R® and R? taken together form W, wherein W is as
defined in claim 1, preferably bemg an alkylkene bridge having 3 carbon atoms, or wherein X' and X2 are O,

65 R® and R® are lower alkyl and p is as defined in ciaim 1.

his Sheet Has Been Reﬂlaced

TR

) |||||I




vor zugswei se Null ist und 15 vor zugswei se 1

cha vor o vor sugeeel S0 b T B 1% g & Hﬂrmmlﬂlmuggﬂ n@ee@

1 ist und g Og/ worin %I tund
si.nd und W Tri met hyl en |st un wor| n vorzugswei se
| St und 4. Proce: accordmg to clalm e gqunqjqfdor lal ls!sgreg?rﬁtawh ;n R
CIMER 5y An wf'a;:r i i
haben Qﬁa ate'$)@ ﬁ" d?aarR 1408 to |'n em Brid
gekennzelscrumrabmale eRh 1sunb$st1 dndigas 2.es Ni eder al | st, wor| n

Subst it uent uﬁ&ﬂyswaeqqrmteslalo'dlerhanmetﬂ@# al tkat Iacg;mynq Qfmr@plaég pmpgfpd wherein R*
Aral kyl oxy :69 er blv ls zero ng W %re thy { thy en:n:ng
Ni eder al kyl mpr ey %ﬁ gﬁéﬁk% vﬂ?é)ém gﬁd 5“131

vVOor zugsweg &ﬁm ﬁ)d(\yh H?ﬁ isto h@qls%rwﬁerel RY dad RE4HQ, WIR tmﬁ@ﬁi\ 6h'ﬂem
der Anspructmeé_sdafmadmp claialdwchmg(gkenn'zel chnet, daB R und R6 gI ei ch oder

ver schi eden (59(‘?""‘ agterjz atipom P @gﬂﬁr ein B
und R7 Was é \9§ %m;@éﬁggg it it e of 8 Sl
Phenyi ni eger a oe cor ! any She KRR PR Bc‘fyﬂ’fegle‘dam Mat HeorYpolstEss SR Ys
i st, R6 Hydirapaigd whbreina) uosimsm Bywbrafky!; whkreinFRe substitddht Wassbsaital ér 1owardikynd
R3 V\asser S tsulpstitutedbaryly bratslory ®esrratipfithios R’ p!bt}rﬁlv hmgbwhsmmtgi franeh alkvisp!htre'h the

dadur ch geksggﬁ :‘d’hﬁ%‘ vlo Boa radkyith ﬁ pr 2rablv b t I comp g |
Zusanmmengyge B whLrb ja@% 1&@ di Lﬂ’%ﬁa wdf’ofﬁ Ikoxy o Lé’:ﬁ
45 hd R7 are hydrogen, rogenl low: dll&dor enyl Io@ér@lk?l pr@ﬂﬁbly‘kﬂfeﬁn@ Iay& n

sind und ey ooethoxy ERhigeing Ieydrodly, efidxyiordbeRzvioxy; RAend 8T baimf hydeigerd amm’ P&ng
Wasser st of fh\'@eaﬁ" EhH b?“é’t' 5o 1. Verbindung nach Apspruch 6. die 7-[N (1

fa inghat a ompound of formula | is prepared wherei
- Car boet d ’m?gih? tﬂ(ﬁgb rg rﬁuigél ene bl'ld e a?;}l d g are each 1, R! is phenethyl, R
, 4-di thi a Ah@ RO Ak Z &é[y :and R 395 ydrogen and R® is hydrogen or
" Car boxy- 3-nudtieny! propyl ) (S) al anyl T’
, 4-dithia-7- atQaErpcesmfottomrgmo&( S)ciamﬂmnﬂw eharacterized in that a compound is prepared
which s 1(S)—carboethoxy-z-benzyloxyethyl] {S)-alanyl-(S)-proline, or N-[1(R)-carboethoxy-2-
30 benzyithioethyl}-(S)-alanyl-(S)-proline.
11. Process ccording to claim 9, characteized in that a compound is prepared which is
7-[N-{1-carboethoxy-3-phenylpropyl)-(S)-alanyl-1,4-dithia-7-azaspiro[4.4Inonane-8(S)-carboxylic acid,
7-IN-(1-carboxy-3-phenylpropyi)-(S)-alanyll-1,4-dithia-7-azaspiro[4.4]nonane-8{S)-carboxylic acid,
7-[N-(1-carboethoxy-3-phenylpropyt}glycyll-1,4-dithia-7-azaspiro(4.4]lnonane-8(S}carboxylic acid or
35 7-[N-(1-carboxy-3-phenylpropyl)glycyl]-1,4-dithia-7-azaspiro[4.4lnonane-8(S)-carboxylic acid.
12. Process according to any one of claims 1 to 9 and 11, characterized in that a compound is prepared
wherein the aminoacid part structures have the S-configuration.
13. Process according to claim 11 or 12, characterized in that a compound is prepared which is 7-[N-
{1(S)-carboethoxy-3-phenylpropyl)-(S)-alanyil-1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylic acid.
40 14. Process for preparing pharmaceutical compositions useful in the treatment of hypertension,
; characterized in that a compound of the general Formula | as defined in any one of claims 1 to 13 or a
N pharmaceutically acceptable salt thereof, is brought into a form suitable for pharmaceutical administration.
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45
1. Verbindung der Formel
R1 : R3 4 RS 0
% R—C-—C-—NH-CH—C—r!l—(I:-!‘!-RS |
R? g wL7
85

oder ein pharmazeutisch annehmbares Salze derselben, worin R und R® gleich oder verschieden sind und
Hydroxy, Niederalkoxy, Niederalkenyloxy, Diniederalkylamino-niederalkoxy, Acylamino-niederalkoxy,
Acyloxy-niederalkoxy, Aryloxy, Aryiniederalkoxy, Amino, Niederalkylamino, Diniederalkylamino, Hydroxy-
amino, Arylniederalkylamino oder substituiertes Aryloxy oder substituiertes Arylniederalkoxy sind, worin
60 der Substituent Methyl, Halogen oder Methoxy ist; R' Wasserstoff, Alkyl mit 1 bis 10 Kohlenstoff-Atomen,
substituiertes Niederalkyl, worin der Substituent Hydroxy, Niederalkoxy, Aryloxy, substituiertes Aryloxy,
Heteroaryloxy, substituiertes Heteroaryloxy, Amino, Niederalkylamino, Diniederalkylamino, Acylamino,
Arylamino, substituiertes Arylamino, Guanidino, Imidazolyl, Indolyl, Niederalkylthio, Aryithio, substi-
tuiertes Arylithio, Carboxy, Carbamoyl, Niederalkoxycarbonyl, Aryl, substituiertes Aryl, Aralkyloxy, substi-
65 tuiertes Aralkyloxy, Aralkyithio oder substituiertes Aralkylthio ist, worin der Aryl- oder Heteroaryl-Teil

-
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7- (N- (1 Car boet hoxy- 3- phenyl propyl ) - gl yey!l | 1, 4adit hiias - i ro(4. 4] nonan-
8(S)-carbonsaure oder 7-[N-(1 J‘! I“ "i! umjm“'

- Car boxy- 3- phenyl propyl )-gl ycyl]-1.4-dithia-7-@Zaspi.r . ¢ nohan- 8( ar bo
nsgure ist. 55 8. Verbi ndung nach 'rw%h nem der AnsprUche | bis 7,
d\a__elurch gakennzei chnet, dan die Arg nosaure- Teilstrukturen die

S- Konf i gdipset substitbiertsn Apaxy-, Fdtérgarviexyt, HH’@?&?‘:Mn ArvbHfealkyigy-, Aralkyithio-Gruppe
i

* it ejner augHalogen; Nigder: . ie X! j i t rbaxyi, 0 oder

5)_ N- 1%@3@ g{l ﬁ%gf/‘ g[“ i};@lf m?%%bg 93 R_A’%{E \_leA[i(‘:gI_e qus?nd(%(zd _aasgerstoff

. [ ) (1( er g’ % R Wﬁgyg%fwg i {;y, ny%\ deratkyl, inomethyiphenyl-niederalkyl,
di t hi as 7ryakdkGpiehhiddefdIN0 A@iioxdhicderia], ReYimarbnfdérsikyl, Aktnon)daérbitfi, DRRAetEHdmino-
Her st el | viedpratiyt) Guanidindhidderalivg, Grddazéiginiaaeralilyl, radblyiniedigreiivyl aidereNiedigalkyAhisyiedeche 1
bis 9, salkylist; Rjuntt fi’ sleich ofesvarsehiadpmeind unddVasetirstoftyNieHerplia pder Fisind ppier Rbung Res
passendeft*3RPIAPURTOHARGULTR. iU Vo Pprerfalez2itheea CRPRARIER-&1P8Rden Ver fahr en
ausgewghlt st (wobei in den folgenden Formeln R R, R2. R3. R5, R6 und R7
die fOr die Fornel | angegebenen Bedeutungen, einschlieilich geeigneten
Schut zes, haben): a) zur Herstell urtx’ vox®R¥er bi ndungen der Formel I. in
denen R2 Wasserstoff ist, Kondensati on/ei ner 10 Ket o- Ver bi ndung
(XI'lTysmt einenr Dipeptid (XIV) unte | Reduktion o 81 R30 R4R50
11 I I |1 I I |1 FI%"B" P.-CC =0 - H2NCHC
-NC. cR5 -l R X xl'v 20 b)
Al kylierung eines Dipeptids (XIV) mt Hlfe einer Verbindung (XXIl) 3
45, 20 ist, worin X' und X? uRabingig ¥gréiFander O, S oder CH;, sind, R® ud R°Alnabhangig voneinander
| |Nidderalkyl] Niederalkenyl, NieddralkityhC@balByNniC3 B8R KohlenstoffAtomenyHydroxyniederalkyl

- 2 R7 oder —(CHl,Ar sind, wopin g|0\/1, 2 oder 3 ist und Ar unsubstituiergdufer \ﬁgsﬁt ie s@&g& Fum om
i ri ist el die jtagi P {-, Furyl-,” Thiepyl- 6de idyl= en
lod, Al %%Ej%gl ‘ﬂ&"giw r8 pP 8sﬁ1bégttﬁj$’ @Jn ?’rheIZ' é‘r&&vh n§‘f91 a C%ﬂ Qﬂ%t QNledetatkeky,

i ﬂ&;ﬁﬂﬂ:& jn, FolBdbr HYdRRY als@bvnkGst,idBORNGd tHXkuX)mME‘i @dfnoﬁed_hl !éhe on
Briicke W bilden, worin W eine Einfachbindung oder eine Methylen-Briicke oder eine substltute_rte
Methylen-Briicke ist, wenn wenigstens einer der Substituenten X' oder X* methylen ist, oder W eine
Alkylen- oder substituierte Alkylen-Briicke mit 2 oder 3 Kohlenstoff-Atomen lst wobei die subs'tltulerte
Methylen-Briicke oder die substituierte Alkylen-Briicke einen oder zwei Substltuer}ten ausgewdhit aus
30 Niederalkyi-, Aryl- und Arylniederalkyl-Gruppen aufweist, und p 0, 1 oder 2 ist; mit der MaBgabe,‘ da

wenigstens einer der Substituenten; R* und R® Z ist, mit der MaBigabe, daB, wenn R*Zistund pq ist, Xa und
X2 beide Methylen sein miissen, und mit der MaBgabe, daB, wenn X' und X* beide Methylen sind, R® und
R? eine Alkylen-Briicke W bilden missen;

Am n 025V

Q
35
R8X1 X2R9
w >
W (CH,) (CH,)
45

ist, worin R®, R®, X' und X* die im Vorstehenden angegebenen Bedeutungen haben, p 0, 1 oder 2 ist, g 0, 1

oder 2 ist, mit der MaRgabe, daB die Summe aus p und q 1, 2 oder 3 sein muB}, mit der MafRgabe, daR3, wenn

p 0ist, dann X' und X* Methylen sein miissen, und mit der MaRgabe, da@, wenn X' und X2 beide Methylen

sind, dann R® und R® zusammen genommen eine Briicke W bilden, worin W die im Vorstehenden
50 angegebenen Bedeutungen hat;

Vv
55 : R8-x1 x2n9
(CH,) (CH,)
60 ' \2 P / 29

ist, worin R®, R®, X' und X2 die im Vorstehend angegebenen Bedeutungen haben, p 0, 1 oder 2 istund q 0, 1
65 oder 2 ist, mitder MaRgabe, daR die Summe aus p und q 1, 2 oder 3 sein muB, mit der MaBgabe, daB8, wenn

’ T




35 0 A ¢ R300 R4R5 11

R || ..., @..

ei ner Am no-Verbindung (XVII1) mt Ig§|gso ®00sr Ver b| ndung (XX111), so

R, A R R6 RCGCGNH - X-CHC

11 12 X' und X2 CH, sind, dann R} gl B guspgmmen genommen eine Bruckwcﬂﬁfewrl V‘kdl&hror
Brom | od, VRrsteasrden 19rgepenes Batpungg ik ul f onyl oxy ist: 29 Thi s
is the repl acenent sheet Date: EP 0 050 800 B2 - RN
lrel lijs 11 1111 C L M S * e) Kﬁndensatlon ei ner Am nosaure (XXlI)
mt eii.-er Amnosaure (XVII) RR 4 N2 R 4R5 5~~~~~~~~~~ RR
RCO-CGNHCHCOOH - HNCCOR 6 X x i R2 . R7

10 xxi XVI 1 und

nachf ol gende Enffernung der Schutzgryspgnchfal |s erforderlich, wodurch das
gewl nschte Pro- dukt erhalten wird, u ‘b/s Aschtenfal |'s CberfOhren der so
er hal t enen Ver bi ndung der Formel | in 15 ei ne andere Verbi ndung der
Formel | und gewunschtenfalls Herstellen eines Sal zes dersel ben sovm e
gewunsc htee sk, addris W diglm &'omgendesarigegﬁbe@u Gedentuhgeorhet (it d_’E.!LAUSP?mq]ﬁ%?e

Zusanmmens etMsthytgn-Belicke pein kefine weam at df dle im
ent hal t end V%IE%?E.' W;% titfrli r%gqég t,difq od%gg\fg‘n d rMa &aﬁeq\%aé?:
Anspr uche ugg&me 1ol Sitdhe OV ngen, .,, mazeut I'SCh annehmbar es Sal z

der sel bem, vowzugswei se im Gem sch m t ei nem geei gneten phar- mazeutisch
anriehnbar en Trdger oder Exzi pienten. '

25

H
(C\Hz)p }c o

30

ist, worin p Null oder 1 ist und q 1 ist;
35 Y

G
40
(cq*z)a (CHa)y,
o

45

ist, worin G Sauerstoff, Schwefel oder.CH, ist, a 2, 3 oder 4istund b 1, 2, 3, 4, oder 5 ist, mit der Ma3gabe,

daB die Summe aus a und b 5, 6 oder 7 ist, oder G CH, ist, a0, 1, 2 oder 3 ist, b 0, 1, 2 oder 3 ist, mit der

MaBgabe, dal® die Summe aus a und b 1, 2 oder 3 ist, mit der MaRgabe, daB die Summe aus a und b nur
50 dann 1, 2 oder 3 sein kann, wenn R' mit Aralkylthio oder Aralkyloxy substituiertes Niederalky! ist;

D
F
55
(CH,) . (CH,))
- (CHy), TICH ),

g \

65 ist, worin F O oder Sist, j 0, 1 oder 2 istund k 0, 1 oder 2 ist, mit der MalRgabe, daB die Summe ausjundk 1,
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Pat'ent anspri che fUr f ol genden Vertragsstaat—_'AT 25 1. Verfahren zur

i1t e b e v R o

"RCGCNHCHCNGCCRG 4 35 og ﬁé}ﬁﬁ phar frezeut" séh annehrrb@n
Sal.zs dersel ben, worin R und R6 gé der verschi eden sind und
Hydr oxy, 2Ndedaeiamadxand mN, 2t alskay h,@oger 3, micdkeMaltgabds Mamedia $Uonmd £ a7k koxy,
Acyl am n@ #ipdedéseid koky, Acyl oxy-ni ederal koxy, Aryloxy, 4!1
Aryl ni eder afkoxy, Anmino, N ederal kyl am no, Di ni eder al kyl ami no,

Hydr oxyam no, Aryl- -niederal kyl am no oder substituiertes Aryl oxy oder
substitui ertes Aryl ni ederal koxy sind,L40 worin der
Substituent Methyl, Hal ogen oder I\/E,t/FloXy ist; R Wasser st of f,

der Sypstituent Hydroxy, N ederalk Aryl oxy, substituiertes Aryl oxy,
Het er oaryl oxy, substituiertes HeteyoOary\oxy, Am no, N ederal kylam no,
Di-ni eder al kyl ani no, Acyl ani - no, Af8darffHe, substituiertes Aryl anino,
Guani di no | m dazol yl, Indolyl, N ederAlkylthio, 45

Arylt substituiertes Arylt hi 0o, Carboxy, Carbanoyl,

N eder &I l%%xmgh E Vo¥1 aq .SHE G 4G YeE %o tta abin.vd d
SUBSLT © Uy e Do ¥ 10%Sier 2648 id%iﬂst dor NB %ﬂe Smais h und s 2 oder
Aral kylthsanmss worin der Aryl- oder Heteroaryl - -Tei| dieser substituierten

ox : HeV%blmn hepkly\nsprwqhw mrnbgekeweyttmm @8 e-wqpr SubstitperitdmA* ond/R° Z ist,
AI’ al k't E @é ?ﬂn\tl rﬁ gEnomyMe mars vp.gw*we eine Alkylen-
0 cke mi enst ff ﬁ%ﬁﬁ urc vorz welse

Ni eder al Yy Verém J:hnet B emer der Substituenten R* und R‘%{Qno
- oder Sul {adroxl unaussemm iQRnERUMNAR® aja rAgehdMirhen V8 bilde Qvonn W die in Anspruch 1
und R? arglegsberte Bagleutungelias chd mswensedemmﬁimmm mixf ¥ KahtbastofiNAchen dst, loder
worln X' und X2 O sind, R® und R® Nlederalkyl smd und p die in Anspruch 1 angegebene Bedeutung hat.

e e

Am nom €6 abdnyk*,unwxzsam :armhmmm Rodiaé EtelyIEToBYieke Bilddh ki p und q
| m daZ8| ydravgswhiseddvieil $13lhqhd®|r |1rrﬁteuheq alist: I oder
Ni eder al ke}ll5t Nerbi

_pg:e?a&& 1, urch gekennzelchnet, daB g und R* zusammen
ie
zusammeng E' Z‘&JQ g R%%‘%ﬁ&'h%“ﬁw d'hf&tff{%lus{wm‘b
Ibis LT § g§ﬁﬂe%‘1ﬁ Rdq¥% 8‘ert2 *Itlst und q 0 ist oder worin X1 und X2 Methylen sind und W
35 Trimethylen ist und worin vorzugsweise p 0 ist und q 1 ist oder worin X' und X2 O sind, W Methylen ist und
p und q die in Anspruch 1 angegebenen Bedeutungen haben.
6. Verbindung nach Anspruch 1, dadurch gekennzeichnet, da® R* und R® zusammen genommen die
Gruppe Y bilden, worin G Sauerstoff oder Schwefel ist und die Summe von a und b 5 ist oder worin G CH,
ist und die Summe von a und b 5 oder 2 ist.
40 7. Verbindung nach irgendeinem der Anspriiche 1 bis 6, dadurch gekennzeichnet, da} R! substituiertes
o Niederalkyi ist, worin der Substituent unsubstituiertes oder niederalkyl-substituiertes Aryl, Aralkyloxy oder
Araikylthio ist, wobei R' vorzugswe|se substituiertes Niederalkyl! ist, worin der Substituent Aralkyloxy oder
Aralkylthio ist, vorzugsweise Benzyloxy oder Benzyithio.
8. Verbindung nach irgendeinem der Anspriiche 1 bis 7, dadurch gekennzeichnet, daB R und RE gieich
45 oder verschieden sind und Hydroxy, Niederalkoxy oder Aryiniederalkoxy sind, R? und R” Wasserstoff sind
und R® Wasserstoff, Niederalkyl oder Phenyiniederalkyl ist, wobei vorzugsweise R Hydroxy, Methoxy oder
Ethoxy ist, R® Hydroxy, Ethoxy oder Benzyloxy ist, R? und R” Wasserstoff sind und R® Wasserstoff, Methyl
oder Benzyl ist.
9. Verbindung nach Anspruch 4, dadurch gekennzeichnet, da@ X' und X2 $ sind, R® und R®
50 zusammengenommen eine Ethylen-Briicke bilden und p und q jeweils 1 sind, R' Phenethyl ist,
R und R® gleich oder verschieden sind und Hydroxy oder Ethoxy sind, R? und R Wasserstoff sind und R?
Wasserstoff oder Methyl ist.
10. Verbindung nach irgendeinem der Anspriiche 1 und 6 bis 8, die N-[1(S)-Carboethoxy-2-
benzyloxyethyl|-(S}-alanyli-(S)-prolin oder N-{1(R)-Carboethoxy-2-benzyithioethyl]-(S)-alanyl-(S)-prolin ist.
55 11. Verbindung nach Anspruch 9, die 7-{N-(1-Carboethoxy-3-phenylpropyl)-(S)-alanyl]-1,4-dithia-7-
azaspiro(4.4jnonan-8(S})-carbonséure, . 7-[N-{1-Carboxy-3-phenylpropyl)-{S)-alanyl]-1,4-dithia-7-
azaspiro{4.4Inonan-8(S)-carbonsiure, 7-[N-(1-Carboethoxy-3-phenylpropyt)-glycyll-1,4-dithia-7-
azaspiro[4.4jnonan-8(S)-carbonsiure oder 7-{N-(1-Carboxy-3-phenylpropyl}-glycyil-1,4-dithia-7-
- azaspiro[4.4]jnonan-8(S)-carbonséure ist.
60 12. Verbindung nach irgendeinem der Anspriiche 1 bis 9 und 11, dadurch gekennzeichnet, daR die
Aminoséure-Teil-strukturen die S-Konfiguration besitzen.
13. Verbindung nach Ansprichen 11 oder 12, die 7-[N-(1(S)-Carboethoxy-3-phenyipropyl)-(S}-alanyl}-
1,4-dithia-7-azaspiro[4.4]nonan-8(S}-carbonséaure ist.
14. Verfahren zur Herstellung einer Verbindung der Formel | nach irgendeinem der Anspriiche 1 bis 13,
65 dadurch gekennzeichnet, da® die Verbindung mit Hilfe eines passenden Verfahrens hergestellt wird, das

Alkyl mt 1 bis 10 Kohl enstoff-AtdWh@gitui ertes N ederal kyl, worin 50
0
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EP 0 050 800 B2 J 11 1 1211 112231 JI1 1111 * C L R S
* R8X X XR (CH ~~~(Cl-2 ist. mormﬁ"ﬂ,ﬁmmm gig
vonei nander 0, S oder CH2 sind, 70 R8  unt, ARG L Hmnom’ren \ne
Brucke Whbilden, worin Weine Al kyl eg: ggeéaﬁubsti tuiertd AFkyten-Bric
mt 2 oder 3 Kohl enstoff-Atonen ist, V\B i e substituierte Al kylen-
Brcke ei news dahorachawhendsusiahien ersyevihh iss gobal in den &igenddnddereir A R1, R2, RARY RS, Rind
Aryl ni e- déWdIRRXin‘@E' el !az{,mgpspmep B eutungen, ?in:ch'ieggweweﬁe"fc'%‘%?g% h%t&?;&n

. gljung von. Yerbi .ngg r ‘g% in der aésegﬂﬁnlg. erBa |dr 1,
2 oder 3 _.,sel(leﬁ’q’r?ﬁ%?ﬁ% X é“r""'wﬁﬁgﬁé eg‘i,%tz)l(é ﬁg\/ﬁ%ﬁ“kﬁ%@ 0 ist, dann Xl
und X2 Methylen sein nOssen; U 20 w 26

e (CH2) (CH2~ 25 g R! R%0 Rr*RS0
2D 2Qist. wrin 30 W | {I ¢i hejl Met hyl en- Br Ccke oder ei ne
substitui,grte Methyl en- Br uckB=¢=¢ = OnenrHNehEght i ner —ger—Sudst i fuent en

X' oder- X2 Methylen ist, oder Weine Alkylen- er substitu- ierte

Al kyl en-Bricke mt 2 oder 3 Kohlenstoff-Atonen ist, wobei die substituierte
Met hyl en- Br Ucke oder die substifiuierte A kyl egpprucke einen oder zwei

Substi tuggt en ausgewahit aus N ederal kyl -, Aryl- und

Aryi ni eder al ky| & .uppen_auf wi ej (mt. der 35 .

Ausnahne, das%ﬁj%'ﬁ'p ?'%eé%l\ﬂaef"hdﬁl?%w-'ﬁf %E'ﬁ%""’s’ PRIRIE X Benn X und x2
Sauerstof f oder Schwefel sind), X und X2 di e i m Vor st ehenden
angegebengn Bedeut ungen haben, ps® o r*R® 0, 1 @der 2 ist, q

0.71 oder 2 ist, mt der MaGgabe| dhH die Syme aJs p und q 1 oder 2 ist,
und mit 40 H N-CGrerCHitiCoe98. da¥-CmERR poTST> XI CH2 sein
muB, ausschlie~lich sol cher Verbindun- | en, in deggn U451 C)p 2q i st.
worin p Nyll oder 1 ist und g 1 ist, dadurch gekehnzeichnet, daS die

Ver bindung mt Hilfe eines passendgHVVerfahrens g&hgest ellt wrd,

worin X Chlor, Brom, lod, Altkansulfonyloxy oder Arensulfonyloxy ist;

30 ¢) Kondensation einer Amino-Verbindung (XVIIl) mit einer Keto-Verbindung (XIX) unter Reduktion
R1 TS lol R4 TS
% | R-C-g-H, + O- C-C—N—C~CO-R® —— |
“R? IL7
40 Xvili Xix

d) Alkylierung einer Amino-Verbindung (XVIll} mit Hilfe einer Verbindung (XXIi1),

45 ’
r! R o R'R°

R=C—C—NHp + x-c:H-c-N—cl:-coas _—
7

50 R R
Xvilt XXIN
"~ waorin X Chlor, Brom, lod, Alkansuifonyloxy oder Arensulfonyloxy ist;
55 e} Kondensation einer Aminoséure (XXI) mit einer Aminoséure (XVIi}
R' RS R4 Hs
60 RCO-C~NH-CH—COOH + HN~C-COR® — 5
XXI XV

‘68
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i's the replacenment shet 31 DMO P?

B g~~~ ~ Il? DIInIIIIIfIInEP 05080082
111111  und "achff’gef'tl’q %ﬁ'ffT rz‘al f'af;"a Eéégl‘% 'L;ﬂ jﬂz EEM% ?:g%%l
in denen % Q_E gﬂ:

| 1

ei nem Di p@mrhﬁb r{e¥ rzU urefso e ? rs
R 23 154R¢Barﬁtazﬁ|£h§ ZOsammensddﬂhlﬁ-lﬁe FirCdiec-Hebanldlund Gron  Hypertonie geeignet ist,

Xi i enthaltend eme Verbmdung dgi ajigemeingh [forimieblnaeiyirgendainemple fighe 1(big 13)odey €in
Hi | fe ei rg% "'g@ ﬁ“?f’ms‘ ialz ps; deyselben, vorgugsweizg "'DqQ"'F? mit ejner. W—e@"m
X G OOR Zeutisch anne aren rager oder Exznpnenten 1 — -7 12920
2R 10 Patentanspruche fir den Vertragsstaat: AT | Xl V XXI'l 25

"das aus den nachst ehenden Verfahren ausgewdhlt I st (wobei in den
folgenden Formeln R R. R2. R3, R4, R5, R6 unﬂllﬂl‘ﬂ“ ”lﬂFormel
angegebenen Bedeut ungen, einschlieslich geeign ben Thi s

worin X Chlor, Brom |od, Al kansul fonyl oxy oder Arensul fonyl oxy ist; c)
Kondensat i oh Verahen zaptiemseliyeg ¢ines yarpipdynader sligempipendioried!  Ket o- Ver bi ndung (XI X)

unt er

Reduktion 0 R1

11111 R CGCCGNH2 - O- GCNGCr0-p( 12 17 R

R 35
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XVig IRt g%  g4RS
R—C—C—NH-CH-C-N-C-C

Re o0 R’

oder ein pharmazeutisch annehmbares Salze derselben, worin R und R® gleich oder verschieden sind und
Hydroxy, Niederalkoxy, Niederalkenyloxy, Diniederalkylamino-niederalkoxy, Acylamino-niederalkoxy,
Acyloxy-niederaikoxy, Aryloxy, Arylniederalkoxy, Amino, Niederalkylamino, Diniederalkylamino, Hydroxy-
amino, Aryiniederalkylamino oder substituiertes Aryloxy oder substituiertes Aryiniederalkoxy sind, worin
der Substituent Methyl, Halogen oder Methoxy ist; R’ Wasserstoff, Alkyl mit 1 bis 10 Kohlenstoff-Atomen,
substituiertes Niederalkyl, worin der Substituent Hydroxy, Niederalkoxy, Aryloxy, substituiertes Aryloxy,
Heteroaryloxy, substituiertes Heteroaryloxy, Amino, Niederalkylamino, Diniederalkylamino, Acylamino,
Arylamino, substituiertes Arylamino, Guanidino, Imidazolyl, indolyl, Niederalkyithio, Arylthio, substi-
tuiertes Arylthio, Carboxy, Carbamoyl, Niederalkoxycarbonyl, Aryl, substituiertes Aryl, Aralkyloxy, substi-
tuiertes Aralkyloxy, Aralkylthio oder substituiertes Aralkylthio ist, worin der Aryl- oder Heteroaryl-Teil
dieser substituierten Aryloxy-, Heteroaryloxy-, Arylamino-, Arylthio-, Aryl-, Aralkyloxy-, Araikyithio-Gruppe
mit einer aus Halogen, Niederalkyl, Hydroxy, Niederalkoxy, Amino, Aminomethyl, Carboxyl, Cyano oder
Sulfamoy! ausgewdhiten Gruppe substituiert ist; R? und R? gleich oder verschieden sind und Wasserstoff
oder Niederalkyl sind; R Wasserstoff, Niederalkyl, Phenylniederalkyl, Aminomethylphenyl-niederalkyl,
Hydroxyphenyiniederalkyl, Hydroxyniederalkyl, Acylaminoniederalkyl, Aminoniederalkyl, Dimethylamino-
niederalkyl, Guanidinoniederalkyl, Imidazolylniederalkyl, Indolyiniederalkyl oder Niederalkylthionieder-
alkyl ist; R* und R® gleich oder verschieden sind und Wasserstoff, Niederalkyl oder Z sind oder R* und R®
zusammen genommen eine durch Q, U, V, Y, D oder E bezeichnete Gruppe bilden,-worin
z

RSX'  X®R?
VS

I
((I:Hz)p

ist, worin X' und X2 unabhéngig voneinander O, S oder CH, sind, R® und R® unabhéngig voneinander
Niederalkyl, Niederalkenyl, Niederalkinyl, Cycloalkyl mit 3 bis 8 Kohienstoff-Atomen, Hydroxyniederatkyi
oder —(CH,),Ar sind, worin n 0, 1, 2 oder 3 ist und Ar unsubstituiertes oder substituiertes Phenyl, Furyl,
Thienyl oder Pyridyl ist, wobei die substituierten Phenyl-, Furyl-, Thienyl- oder Pyridyl-Gruppen mit
wenigstens einer Gruppe substituiert sind, die unabhadngig aus C,- bis C,-Alkyl, Niederalkoxy,
Niederalkyithio, Halogen, CF, oder Hydroxy ausgewéhit ist, oder R® und R? zusammen genommen eine
Bricke W bilden, worin W eine Einfachbindung oder eine Methylen-Briicke oder eine substituierte
Methylen-Briicke ist, wenn wenigstens einer der Substituenten X' oder X2 methylen ist, oder W sine
Alkylen- oder substituierte Alkylen-Briicke mit 2 oder 3 Kohlenstoff-Atomen ist, wobei die substituierte
Methylen-Briicke oder die substituierte Alkylen-Briicke einen oder zwei Substituenten ausgewdhit aus
Niederalkyl-, Aryl- und Aryiniederalkyl-Gruppen aufweist, und p 0, 1 oder 2 ist; mit der Ma3gabe, daB
wenigstens einer der Substituenten; R* und R® Z ist, mit der MaBgabe, daB, wenn R* Z ist und p O ist, X' und

RO RR5 30 i

) Thisllslliie“tliliilﬁileln iTﬂllTed

1.

o Xt X d) Al kylierung
ei ner Am no- Verb| ndung (XVI11) ||m|t Hlfe e npr"_\é%rbl ndung (XXI 1), 3
5 40
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RCGCNHZ - X-CHCNCGCCOR -
XVI | | XXI 11 worm X Chlor, M"ﬁ”g mfong
oder Arensul fonyloxy ist; 50 55 This is the repI
Bate: (Da x EP 0 050 800 B2 * (p 050 800 5 e) Kondensa i on ei ner

Am nosaur %(zgeMe t el ner ol nosf‘:@l g)&/tla | ,&_ewlr:vgxz beide Methylen sinc%ll“‘ ung

R? H
) 12 enne Alk e XVIT % e 10

und nachf ol gende Entfer nung der Schutzgruppen, falls erforderlich, wodurch
cl as gewlnschte Pro- dukt erhalten wirdi und gewOnschtenfal I s O berf~hren

der so erhal tenen Verbindung der Farnel | in eine andere Verbi ndung der
Fornel | und gewOnschtenf all's Her &%l 1 en ext¥s Sal zes dersel ben sowie J5
gewunschtenfal | s Isolierung des bevor en Isonmers. 2. Verfahren nach

AnsprucH?1, dadurch gakennzei chnefcH, a0 ®igig ) Ver bi ndung der For el |
hergestellt wird, worin R4 und Rs X am"rep(ge?n‘bmren die G uppe Q bilden,
worin X und X2 Met hyl en sind, 20 F8 und R9 zusam'rengenom’ren
die Bricke Whbilden, wobei Wvor zugswei se eine Ethylen- Bricke ist, und
und q 5 i§tewmein|RS R, %um@(*ddaem Vmstehwde ngegebenen BedeOtunmn hemd . 2od ?'st G@e?

WO i n X' Lg& mltde §(Ji mmeauspu em
n hyle ssen, u b en
cinyen- SRR, R i e it £y
1 ist und ggedebenbn BedleutiRfeh A&tF €N nach Anspruc adur ge ennzel chnet

daB 'ei nee Ver i ndung der For ne! | hergestel |t 30 wird, worin R4 und Rs

zu§’amrengenomren die Guppe U bilden, worim

2 r8x! x°R®
(CH,) (CH,,)

) >
\ / 9

ist, worin R®, R®, X' und X2 die im Vorstehenden angegebenen Bedeutungen haben, p 0, 1 oder 2istund q 0,

35 1 oder 2 ist, mit der MaBgabe, daf} die Summe aus p und q 1, 2 oder 3 sein muB, mit der Mal3gabe, daB,
wenn X' und X? CH, sind, dann R? und R? zusammen genommen eine Briicke W bilden, worin W die im
Vorstehenden angegebenen Bedeutungen hat;

. 40
- ’1w‘ 2
LN x' X
_ 5 (CHZ)D(CHZ)q_

/

50 ist, worin W die im Vorstehenden angegebenen Bedeutungen hat {mit der Ausnahme, da W auch eine
Methylen-Briicke sein kann, wenn X' und X2 Sauerstoff oder Schwefel sind), X' und X* die im
Vorstehenden angegebenen Bedeutungen haben, p 0, 1 oder 2 ist, q 0, 1 oder 2 ist, mit der Ma%gabe. daB®
die Summe aus p und q 1 oder 2 ist, und mit der MaRgabe, daB, wenn p 0 ist, X' CH, sein muB,

ausschlieBlich soicher Verbindungen, in denen
55 U

(CH,) (CH,)
\*Py =8

) TTTISITiﬁtITﬁIﬁHIW
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X und. x2 Met hyl en sind und W Met hyl en ist und p

S0 ST tnd %2 Methylen si nd uné"bvz“gsﬂlmﬂlll}lfllﬂﬂ[llﬁlIIEE 8ﬁ§é§rﬂh”

AOr Zugswei se p 0 ist und ¢ 4 stt oMersp * I st

.%d 40 O ist dA050BOR X und X2  Methylen sind=tnd W
|nethylen JSt rzugswei se p 0 ist und ¢ 1

i st oder™ 4@ gqu“un%fq s%d X2 Osind, W Met hyl en ist und p

und ¢ d|e i n Anspruch 1 angegebenen Bedeutungen haben. 4. Verfahren

nach irgendei nem der AnsprUche 1 bis 3 dadurch gekennzei chnet, dag eine

Ver bi adung der so For nel her 8stellt wird, worin R substltU|ertes

Ni ederal kyl ist, worin der Substl bstltU|ertes oder

ni ederal kyl - substltU|ertes Aryl, %% Bky)OR oder Aral kylthio ist, wobei R

vor zugswei se substituiertes N eder | kyl® ist, worin der Substituent

Ar al kyl oxy oder Aralkylthlo I st, vorzugswei se Benzyl oxy oder Benzylthio. ss -

5. Verfahren e| N LAl a2, 454, 9&%‘ Rt der MaRgabe,

gekennz%tgﬁ? mEm rﬁoﬁu% %ﬁrg%i%:?égHj%Q%m , 2 0d6d 926 6,9] f&deWB l’sfjm?t\MaFI n R

und 08, RfQle soarnsedake R 5 i2106er8nd, rviy 6k @aBgabb)idal eie Sl wusciend b nur

Aryi nisediemred o oHer 3zkin dkannR@enmR] AR rogergiralkyiixy dubstitdierss Ngdetaliyldstof f |

Ni eder al kyP oder Phenyl ni ede- ral kyl ist, wobei vorzugswei se R Hydroxy,

Met hoxy oder Ethoxy ist, R6 Hydroxy, Et hoxy oder 33 Thi s
Is the replacenent sheet Date. i: EP O 050 800 82
1311%11121(2111 1111! 111 N1 Benzylo )F Ist, R2 und R7 Wasserstoff sind und
R3 Wasserstoff. Methyl oder Benzyl 6. Verfahren nach Anspruch 2.
dadurch gekennzei chnet, daB ei ne (VEIEbI n 9 der Formel | hergestellt wrd,
worin s Xl und X2 S sind, :

25 \H2i /(CHZ)k

30 jist, worin FO oder Sist, j 0, 1 oder 2 istund k 0, 1 oder 2 ist, mit der Ma3gabe, daR die Summe ausjundk 1, !
2 oder 3 sein muB, und m 1, 2 oder 3ist und t 1, 2 oder 3 ist, mit der Maf3gabe, daB die Summe aus mundt P
2, 3 oder 4 sein muB;
E

35
L

(CHy), (CHy)g

(CHy), (CHy),,

45

daR die Summe aus u und v
ist, worin L O oder S ist, u 0, 1 oder 2 istund v 0, 1 oder 2 ist, mit der Ma3gabe,
1 oder 2 sein muB, und h 1 oder 2ist und s 1 oder 2 ist, mit der MaRgabe, daR die Summe aus h unds 2 otdﬁ:
50 3 sein muB, dadurch gekennzeichnet, da die Verbindung mit Hilfe eines passenden Verfahrens h;:'g;f ; I
wird, das aus den nachstehenden Verfahren ausgewéhit ist (wobei in den folgenden Formeln R A
R*, R®, R® und R die fir die Formel | angegebenen Bedeutungen, einschlieBlich geeigneten Schutzes,
haben
a))zur Herstellung von Verbindungen der Formel |, in denen R2 Wasserstoff ist, Kondensation einer

56 Keto-Verbindung (Xiil) mit einem Dipeptid (XIV) unter Reduktion

g PR
6o R-cl—c =0 + H2NCHC—N—C-C—R6 —_— |
R7 .
‘.
.5 X1t XIV

laced
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R8 und.R9  zusammengenonmen eine Ethyen-Br Ock
jeweils 1 sind, Rl Phenet hyl i st, ﬂmmﬂ"m ﬂﬂ”'ﬂder
verschi eden sind und Hydr oxy oder Ethoxy si nd

Masserstoff sind und R3 VWAgs 950 800 oder Met hyl ist. 7. @ahren
:nach Anspruch 6, dadurch Sekennzel chnet, daB eine V I‘gl ndung her gestel | t
WY d, die 7- ENAkyiereng eies PiRestige ‘é"’;ﬁﬁlé‘ﬁ!}'f%ﬁ"t?b\j?’?‘"‘(‘@? Wyl ] -

, 4- di t hi a- 7- azaspi ro[ 4. 4] nonan- 8(S) - car bonsaur e,

7-[ N- (1- Car boxy- 3- phenyl propyl }‘3 (g,)ReAsanyl -1, 4- cH1t h| a- 7-azaspi ro[ 4. 4] nonan-
8(S)-car¥éonsaure, ’

7-[ N- (1- Car boet hoxy- 3- pheny.l nr_é,p ;N.qigcby;s] +1 dcdicbRi a=—Z-azaspi;r o[ 4. 4] nonan
-8(S)-carbonsaure oder

7- (N- (1- Car boxy- 3- phenyl propyl) - glycy47] 1. 4- di t RPa- 7- azaspiro(4. 4] nonan-8(S
)-carborweiure ist. 8 Verfahren n%q Y irgendei nenx)quler Anspriche 1 bis 7,
dadurch gekennzei chnet, daB ei ne Verbi ndung 20 hergestellt wrd, vvori n
di e Am nosgure-Teil strukturen die S-Konfiguration besitzen. 9. Verfahren
nach Anspr ygkh X cREE Brofh, lod Alkbnsuifomlfkp Biet AkehbiiRAyloxdl@t ei ne Ver bi ndung

her gest elsl t Wicj Kondersdtion einer Amino-Verbindung (XVIIl) mit einer Keto-Verbindung (XIX) unter Reduktion
[N-(1(S)-Car boet hoxy- 3- phenyl propyl )-(S)-alanyl]-1,4-dithia-7-azaspiro[4. 4]
nonan- 8( S) - car bonsaure i st. alo. Verfah‘t_‘e rstellung

phar mazeuti scher Zusamenset en, die f ehandl ung von Hyperto- nie
geei gnetysi nd, dadurch gekermijd;Jn.n t. d;cheEnEEdemnﬁ ger all genei nen
Forrel | nach irgendei nem der Arfspri che bis 9 der ei n pharmazeuti sch
annehnbares Sal z dersel ben in eifie fO d| e phar zeutl sche Ver abrei chung
geei gnete Form gebracht wird. 30 Revendl cations Revendl catl ons pour |es
Etats caogtractants suivants: B¥McH, DE, FR &% 1T, LI, LU N, SE 1.
Conpos6 de fornule ORL R3 R RS5O R-1-Cl- NH- & C-Nl-|-C- Rl 12 1
17 R 0 R 40 ou son sel acceptable en pharmacie. ou R et R6 sont
i dent i ques oudidiikyliegyngreiner AmingNerbintyngr(¥WH)). mibNitfe giger VabidingXXllla| kenyl oxy
inférieuy, di-alcoylamno inferieur-alcoxy inferieur, acylam no-alcoxy
inf6rieur, acy- |oxy-alcoxy i nf 6rieur, aryl ox aryl - al coxy i nferieur,

am no, al coyI ami no inferieur & dial coyI im f6r| eur, hydr oxyam no,
aryl - al coyl am no |nf6r|e *L aryl - %o y inferieur
substi tue ou | e substi tu %F‘hgﬁ ou rret hoxy; )ﬁest de

| hydr ogene, un al coyl e de % 210 atorres de cagbone, un al coyle inf6rieur
substitue ou |l e substituant est hydroxy, alcoxy inferieur, aryloxy, aryloxy
substitue, h6t6roaryl oxy, hgg@roaryl oxy subxxiitu6, am no, al coylam no
inf6rieu di al coyl am no infdrieur, acylam no, arylam no. arylam no

substi tue wot@R icHiof) 8rom, mddﬂmhlyiomloxymde})drmsulﬁinwy*vtmx o inf6rieur, arylthio,

50 ary| t he) Goehstiort aifer AménobAure/ (XX mitteinenAmiaosauted¥¥y i nf eri eur - car bonyl e,
atyl e, aryle substitue, aral coyf oxy,
1 5
R R R R
45
RCO—C—NH—CH—-COOH + HN-C—COR® — 5 |
R2 R7 '
% XXI XVII

und nachfolgende Entfernung der Schutzgruppen, falls erforderlich, wodurch das gewunschte Produkt
erhalten wird, und gewiinschtenfalls Uberfiihren der so erhaltenen Verfahren der Formel | in eine andere
§6 Verfahren der Formel | und gewtlinschtenfalls Herstellen eines Salzes derselben sowie gewiinschtenfalls
. Isolierung des bevorzugten Isomers.

- 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB einer Verbindung der Formel | hergestelit
wird, in der einer der Substituenten R* und RS Z ist, worin X' und X? Methylen sind, R® und R®
zusammengenommen W bilden, daf vorzugsweise eme Alkyten-Briicke mit 3 Kohlenstoff-Atomen ist, und

60 p 0, 1 oder 2, vorzugsweise 0 oder 1, ist.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB einer Verbindung der Formel | hergestelit
wird, in der einer der Substituenten R* und R® Z ist, worin X' und X* S sind, p 1 ist und R® und R®
zusammengenommen W bilden, worin W die in Anspruch 1 angegebene Bedeutung hat und vorzugsweise
eine Alkylen-Briicke mit 3 Kohlenstoff-Atomen ist, oder worin X' und X2 O sind, R® und R? Niederalkyl sind

65 und p die in Anspruch 1 angegebene Bedeutung hat.

_
43 . This Sheet Hag
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w s v PR e R S RSB A

ar al coyt oxy substitue, aralkylthio ou aral kylt h| o] subst Itue, Ta partie
aryle ou h6teroaryie dudit aryloxy, heteroary LWHLI aryl thio.
,_;/I e, aral kyloxy ou aral kylthio substitud dt uygﬂm un gr upe
choi si parnmi halo, alcoyle infdrieur, hydroxy." al‘coky #n

ai nondt hyl e, carboxyl e, cyano ou QsL05Q\rBQ0 el R2 et R7 sont identi | ques ou

di-tferents £iedfrh nbld Alnsén(éilﬁ%ﬁm‘éh Meﬂﬁ?elﬁk&%hgméﬁ‘/erbmduu’\dﬁe@?drﬁu"l herbesteftS ¢
hydr Ogenmlrdﬂh a&r Rk end R?fzﬁi’ahﬁ'léﬁgen&h By liie GHipPY/Q BildeR;vidiih @tilind X2 Methylen sind, R® und
am nonet K Upem‘ngﬂgemlde HrivkelVibitden, wdbgidV eorzyg IemaEtbvlyrh-Eruclqaisdluntequ q
hydr ox eSindn pder | %‘E, A9 1902 dlitc 89ar awariar T uad, X %

i nfdri éu ey ﬁ%g(eﬂW'B?ﬁ VAT 8%(‘5’ RiiAe Ynd fund QYPIZYBRYefES leke! 1>?f"8 °F?Wé %’lﬂ'

i m dazol yl . eémaehaadhrﬁnepmahl 188Hdurch DékehntbicAbC @38l efheVRibialifyter Rdmali A& Ydstelit
I nf er i euwirtitin der &F cralR®eusamirdh gendmmehdiedSrudps Upilded, worBeXHah@XT Métwpentsind4ind W

This is ngw\%e \EtE ¢nslarnorrugsyieise NulDigt und q vorzugsweise 1 oder 2 ist oder worin X' und X* Methylen EP
un thylen ist und worin is d (o] ﬁiﬁger
050 808 Qz nd X2 Methylen sind undW11met t'\lqﬁl |stf u:g\%s'sv%?inq\’rlbrz eise J ist ung‘ §%ﬂ£ ﬁonrgg(rb U.
ou Q 8Rd X2 @sind, W Methylen ist und p und g die in Anspruch 1 angegebenen Bedeutuhgen haben.
29g R X 6. Verfahren nach)d%sp‘Qch 1, dadurch gekennzeichnet, da@ eine Verbindung der Formel | h‘érgﬂfé)lt( pCH
) q is  wirdlin dér RéUndE zusathempyeiammaent did GropgkeY bildan) iwoein GSaber@off GieoBchigield| isRS et
pri’s é%@% ? mﬂfm'md b gt qu"a‘Wy@rﬁ Wz igh unﬂW'e§vmmn vey| %wﬁl behedepistin é_’o nt

dei er. ald

al Coyl en er%g §sti§¥r§r lr?derpg' %Abs i g§ ?li%rl%p 3@%532 nengmglﬁ'lnu
substitu dé’?)‘ ral lstﬁﬂtltpi hb% I Atal Rhi& i&%

al.coyl e Nrbetsike Ust, woriny b& snbsta.ﬁeﬁi Ar raaybauwiualmmeu&: vd}zu@&'&el ,ﬂenB)lbe,odek est
0, T oweo2Bemylthisndi t i on que | a somme de et doit etre de 1, 2 ou 3, a

irgendein prighe ] pis g ichnet ind
Bondl ti ,? g orm;%al he gesetcg tw% in cfé? ?J;W grlée?ch gg;r gg_‘i’qﬁ en g\?ﬂﬁ?ﬂ %ra ?xyo er
eSt iederalkoxy sind, R? und R’ asse md und R® Wasserstoff I od nylmederalkyl
(CH2) p ist, wobei vorzugsweise R 33 B& oﬁ@r EtHdiy 130 ,5,\%': ofiEd BERky IBQﬂ R?
N6t hyl2nendRilvedssdrateff éummmw\usmmm thurbddeae)ﬂyl |e¢ X2 est 35 nbt yI ene,

ou West urp Fmt"eah JAgsRsuch 4, dad nzei¢hoet; daing Yenhindungier formel i hesgestpiit
f’e wgd g %ﬁ"ﬁ

car bone, , e{ﬂ%.g! s(éhé"% pRRoENeMmeg;eine Hien-Brieke Rilden widiRsyndia, d
ayant UNRQHg ﬁ’%{fféic ?dlh §m§ EhPiGar ) 0Ge E{?aﬁw‘émd R5und ROWBESrsfkfEil Gind R®
I nf dr ise Uvassafsis eadaimaﬁyylst al kyle inferireur (Al" exception que W peut

egal enent 80r\éariahr anh 'rmtldeyie@ma spnithelt ued 6)615 & sladurchegdkéroxsjgheetcdadueinku
tirc P N1ﬁ1§)-€¢fb°e&@§t%r§enn¢°’@stt'vlhl 3’UHSEPf°'q' est

soufre), V& (%:E gﬁf g
er XY=2~ H
0, 1 ou # ﬁ’ rgﬂ XEY %’% 2 ﬁlletVe m%b' de?lt:orﬁiel | ﬁer estellt
COndi L O e e e s orag) 9 dei N g epret, d-tﬁ%—@ abbs i, Hlcnain B8P Lties. 00 U
est 45  séaure, 7-[N-{1-Carboxy-3-phenylpropyi)-(S)-alanyl)-1,4-dithia-7-azaspiro[4.4Inonan-8(S)-carbonsaure, 7-[N-
{1-Carboethoxy-3-phenylpropy!)-glycyl]-1,4-dithia-7-azaspiro[4.4]Jnonan-8(S)-carbonsdure oder 7-[N- (1-
Carboxy-3-phenylpropyl)-glycyl]-1,4-dithia-7-azaspiro{4.4]nonan-8(S)-carbonséure ist.

12. Verfahren nach irgendeinem der Anspruche 1 bis 9 und 11, dadurch gekennzeichnet, daf eine

40 Verbindung der Formel | hergestelit wird, in der die Aminoséure-Teilstrukturen die S-Konfiguration

\_+ besitzen.

13. Verfahren nach Anspriichen 11 oder 12, dadurch gekennzeichnet, daB eine Verbindung der Formel |
hergestelit wird, die 7-[N-(1(S)-Carboethoxy-3-phenylpropyl}-(S)-alanyl]-1 4—d|th|a-7-azasp|ro[4 4jnonan-
8(S)-carbonsaure ist.

45 14. Verfahren zur Herstellung pharmazeutischer Zusammensetzungen, die fiir die Behandlung von
Hypertonie geeignet sind, dadurch gekennzeichnet, daR eine Verbindung der aligemeinen Forme! | nach_
irgendeinem der Anspriiche 1 bis 13 oder ein pharmazeutisch annhembares Salz derselben in eine fiir die
pharmazeutische Verabreichung geeignete Form gebracht wird.

50 Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE

1. Composé de formule

56 or' & TTs
R=C—C—NH~CH—-G—-N—~C~C—RE {

R2 0 1!3

=0

ou son sel acceptable en pharmacie, ol R et R® sont identiques ou différents et sont hydroxy, alcoxy
inférieur, alkényloxy inférieur, di-alcoylamino inférieur-alcoxy inférieur,. acylamino-alcoxy inférieur,
65 acyloxy-alcoxy inférieur, aryloxy, aryl-alcoxy inférieur, amino, alcoylamino mférleur dlalcoylamlno

- iy ti“(in
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groupe Q ob X1 et X2 sont ndthyl ene, R8 et RO pri Sc

(CH) "~ - (CH 2 ~2q 50 00 p et q est 1, ss
2. Conpose selon la revendication 1, ou R4 et Riﬂ”m Eﬁgm#mlorment E
de

pont W Wetant de pref erence un porg gggggy'e. et ob p et sont chac
1-Qu bien ob p est 0 et est 2; ou bien ou XI et X2 sont S. et Rs et _R9
pri’> ensen e XabiE Sy pevenpirgee T T
1 ou p est cﬁrb le“inférigur_substitué ou le substt uant est q‘%lc?v@g t\? loxy
ra/ ~t'-» 7¥ub_st|tué“hété3:arylox3 hé{GRERRRE subst fho) 546918 inﬁtﬂfér@ﬂr ialc&%bn%l

pris ensenbd:y@nﬁrcor m&tatmdoeargarolnpeuddmué)muéﬂ:dim, imidazelgiat indodjie) yikydthie iférieul, GS/tthuo

met hyl ene é jo gufistityé carbaxys Fﬁhﬂ!@vle dlcoxp '"fémumaéwﬂm apfle, e(vle)@bssmt arn*mvrv}v ene

et West e \@Exk}snggéno aﬁk JTba[h gra%lo W%{h%(}megst%:i ét:(g(tesug;tn Ee paru It arvoupye'q

est 0; ou fi B4 Fho ou

pr 6f er enwe sq)faﬁsile (R*et R’QsoﬁlSBenquue@ WBu hlfﬁfén t fnt QQI h$dl'8§én9 ou UM QIS&er'ﬁnfeneur R? est

~ et hyl one étdﬂpnée%t atpoge ntinférigus énvdM’:qvhl sinféridun 1 evisondityivhényhaldoyle4 . in 0s6
selon | unE hﬁ\% lT gylgy ggér\e)}r Qﬁ qotjﬁ 3nf rieyr, 3cylmn<mlcog lgt intariqus n@no-alcoy e

. . i {-
intfrieur %L%I" .%VM E@fﬁ&%&":ﬁ 6 '2 t%e
substi t us em,da,b rﬁldoﬂ Fdn@lhl'rou Z,aJ lt@‘ n@dsﬂ n@rou

pr 6f 6r enceVaV¥,&oPloe Eionf 6ri eur substi tue | e substituant est ar al coyl oxy
ou aral kyI t hi%est de 10 pr ef 6r ence benzyl oxy ou benzylthio. 5. Conpos6

selon 1" une quel conque des revendications 1 a 4, ou.R et R6 sont identiques
ou diff6pents et sont hydroxy, al coxP™ nf &Aeur ou aryl -al coxy inferieur;
R27ét R7 sont hydrogene; et R3 est hydrbﬁene al coyle inferieur ou
phényl -al coyl e inferieur, de prefé6rence(g,gtant hydroxy, nbthoxy ou ethoxy;
Rs 15 6t ant hydroxy, al coxy ou benzyl oxy; R2 et R7 6tant hydrogbne; et
R3 6t ant,;hydrogene, nethyle ou benzyle. 6. Conpose selon |a revendication .
2, ou X e&u X%t RGhdspendarimertirud st |Q6t¥§soﬁi’i§§8@bﬁz ROQE BB HspdhBarinbt: G dayb@RRoft P
et g sont skyRUNérleur, Erkér@eunfahﬁnswm e@nférfduc tycloRCoyteadat3 al tdnids i earbang, hydroxy-
di f fdrent saleqyles'@férieumx —(CHz) driaxest A, BQLﬁiﬁt rfj?ﬂnpe:!éi;g? E}?w';%tﬁh &r;gggﬁ‘?ggéwnm
ESt hydr, gt esgm es%yﬁ% lw . c €, un alco
ol ho SR &%{:g Agmsr; X sk g Gt n Sy

d| t hi a- 7- ag@it Rhd $mpi n 3G DR péht 18rfecdu w tmumen suaﬁnum.uana au moins I'un de X'
7- [ N ( 1- caetlXdmst d@mpthiine prm;yyW)est(uS)ach&aayda §n dondalcogiittdnubstifuéayant ov Datdrigsdde
nonane- 8 artlgap 58 ROt | léng substitygrou ce pont alcoyléne substltué ayant un oi:ﬁpl%s'%? azgsmuants
CIN G ey o Eq%ugj@m% i, 55 oy Lguds S
(4,4] no ﬁ\@th t 53&'?\ du(a £deux du méthyléne alors R® et R® doivent former un pont
7- [ N (1- casiexqieye & phenyl pr opyI ) gI ycyl]-1,4-di- thia-7-azaspiro [4,43
nonane8(wS) c&dsoxyl i que.

\1/': 8 . 1 2 g

R™X ><X R
45 (CHZ)p (/CHZ)q

ol R8, R?, X' et X? sont tels que définis ci-dessus, p est 0, 1 ou 2, q est 0, 1 ou 2, & condition que la somme de
s0 petq doitétre de 1, 2 ou 3, 3 condition que si p est 0, alors X' et X? doivent étre du méthyléne et 3 condition
que si X' et X? sont du méthyléne, alors R® et R® pris ensemble forment un pont W, o W est tel que défini

ci-dessus;
V est
55
R8x1 X2R9
. T
CH CH
{ \2>p } 2q

65 ol R R® X' et X sont tels que définis ci-dessus, p est 0, 1 ou 2 et q est 0, 1 ou 2, & condition que la somme




8. Cbnpose sel on 1" une quel conque des revendlcatlons 1l a7, oules

de | d' d I 0 9. G 6
seLon I 2 revendi cation 7 ou & qui est |’ ac SﬂlﬂllPﬂillFHIIHﬂlﬁllll? "Pos
7- [N- (1(S) - car bo6t hoxy- 3- phény! propxia é 5 -al &anyf ] %~ 1"4-8ithia-7-az ro

[4~4] nonane-8(S)-carboxylique.

f or-

en ce qwnWesthme;saesarsﬁpar par un processus approprie choi s

e do preparatlon d' un conpo de

e de pte?tl; st &L@f 4 lendlﬁ&l dod snl)@e{)@\é&ﬁ' GH ﬁ&’s Rilet at*" ;ﬁ'ls gnseﬁ@le form rﬁ@ﬁ ?&%W i se

ans

ceux qui sHiestent (dans les fornules ci-apres R, R, R2, R3, R4, R5, R6 et
R7 sont tels que d6finis pour la formule | avec |la protection appropri6e):
a) pofir la preparation des conpos6s ¢ge formuls | ou R2 est de | hydrogene,
condensation d' un conpos6- c6to (Xl I/ﬁ’\aé/ec un di peptide (XIV) sous

reduction 40 - OR R30 R4 R5 RCC = o +
HZNCHC-N - C - G H | 45

.7 RweXl 11 XI(&HSO(GBQ) This is the replacenent sheat 36
Dat e: EP 0 050 800 B2

* C

/ O0111111111112111211i 111 111
n ‘d

L M S * b) alcoylation d | peptide (XIV) au noyen d' un corrposG

(XXI'1) 3u W est tel que défmflm-dgéus (a l’exceptmn que W peut egaleﬂweﬁ étre un pont méthyléne quamrx*aR
R H2Ms| X2 sont deQoxygebou dh sdufref,@Ret X2 sont tels que définis ci-dessus, p est 0, 1 ou 2, g est 0, 1pu2, a

R12 R condition que la somme ded &(Iq\goit 1 ou 2 et & Ia condition que si p est 0, X' doit étrx§ifi4 a Vexglugiep X est
chl or o, 98f8mMBOsep 8¢H estal canesul f onyl oxy ou ar bnesul f onyl oxy; c¢) condensati on
d @,_.zgorrpos6 amno (XVII1) avec un ose ceto (Xl X) sous r6duction
(CH,) (CH
25 \Hz p/ 2)q

N

35

45

50

55

60

oupestzéroou 1etqest;
Y est

G

(CHy)y (/CHZ)b

ou G est de I'oxygéne, du soufre ou CH,, aest 2, 3oudetbest 1, 2, 3,4 ou 5, a condition que lasomme de a
etbsoit5, 6 ou7ou G est CH,, aest0, 1,2 ou 3,best0, 1,2 ou 3 & condition que lasommede aetbsoit 1, 2
ou 3, 3 la condition que la somme de a et b puisse étre de 1, 2 ou 3 uniquement si R! est un alcoyle inférieur
substitué par un aralkyithio ou un aralcoyloxy;

D est

F.

(CH (CH

2)m 2)t

(QHp, (CHy),

\

oUFestOouS,jestd, 1Tou2etkest0,10u2, & condition que la somme de j et k doit étrede 1,2o0u 3 et m

est 1E 20u 3ettest 1,2 ou 3 & condition que la somme de m et t doit étre de 2, 3 ou 4;
est

L

(CHy), (CH,),

P

oliLestOouS,uestD 1ou2etvestD, 10u2acondition quelasommede uetvdoitétre 1ou2ethest?

65 ou 2etsestlou2alacondition que la somme de h et s doit étre de 2 ou 3.

) | |Illl“ ‘Iiii‘ﬁileilrgilaced .




15-RT - C- NH2 + O - ICO_R6
)1(I7X2(2)5- d) al coyl aﬁ on d' un conpos6 am no @M”’l""ﬂl "MJﬂ Wl@

conpos6 (XXII11) R1 0 030 aoo R4 RSRC - C- NH2 +
X-&H - N

2. Composé selon la revendicati —dg\g tR Z, o X! et o Et&tﬁ | ris
I - 0 ensemble for entW de préféren t neglon acoy éne g\jg)ntg]g %ge g&efcar% e r estg)'féw
i odo. al canggw ?, :T o6 arbnesal t 3 ensa d U

am noaci de ( X4) ()onﬁ%ﬁCseldﬁl ladéleNDGGHITIE of D(Mldb)a‘ éi@xs estZ, oi X' et X? sont s, p est 1 et R® et R? pris R3
R RCO C- NH ¢hsétdBforment W) olCW-eS3B qyg défini a Ia revendication 1, étant de préférence un pont alcoyleniRR
ayant 3 atomes de carbone, oydien ot X' et X sont O, R® et R® sont alcoyle inférieur et p gsytel que dfini &

45
| 1
de: P enl bvety Bt el o RS eREiRkiEFl. %H RSetH pFAREHHR thneRON brodlEISE X! & X2 sont
produit s OUrh&hstl&ne Feht é'pn.@éh Bbl& ant(W W &bt ld@BrefireH& Un@BR@thgiend, B petq
obt enu deof sntmhban de €ou bien @ittt esed & B @Sw b@ha ol Xt enxf sont S,@t R°2t R°Qris brrsersmelfmanerm

prepar at i onurcRent @M’éﬂeﬁ B¢t agnt de pedfirenge chacinsbhdwmeshf eldeest 2.sonbr e re

u 'y t lg gro
11. COWDOS'&‘,J? e‘n’@“’ai, {ﬁgfﬁeﬂ@:"“‘ﬁ&’%‘e@ Q?}'“ Ay F‘:%,’f’é‘:efpr @ o 2] Mot
conprenant L% LB o oS BrbrGibie b kel duHestrh § Qst a.srsee
r evendi CaElalXSsoiht faetweneutwemr&eéthy&esamabbrefeﬁﬁc m&ese: ddehuepueétﬁaz €S, ven
mel ange avest nithyidiviet pleeg ®nt el qupdéing 2dreeptiagtioa 1en pharmacie. This is the

ompgspg selon la revendlcatlon 1, ol R* et R® pris ensembie t le gro Gxst ne
repl aC e0l s°9$r 3 fm E&ﬁi? BEEFNe B2
u

s s m es u bien-ou G est Cl t la

Lolililil ?_lf m; ‘m\m m‘ 11 lch) JjeEer re ndlcﬁons 1aé6, od est?{ézc%?’ Qil&ép&HE

I Et at CQHtiuB&fnﬁﬂlt esb aHy1¥ Abd su |tu gBsbaé §I€H'y|’§|-i||1f€neur, aralcoyloxy ou aralkyithio, R’
étant de préférence alcoyle inférieur substitué, ol le substituant est aralcoyloxy ou aralkyithio, de pré-
férence benzyloxy ou benzyithio.

8. Composé selon I'un quelconque des revendications 1 & 7, ot R et R® sont identiques ou différents et
sont hydroxy, alcoxy inférieur ou aryl-alcoxy inférieur; R? et R” sont hydrogéne; et R® est hydrogéne,

25 alcoyle inférieur ou phényl-alcoyle inférieur, de préférence R étant hydroxy, méthoxy ou éthoxy; R® étant
hydroxy, aicoxy ou benzyloxy; R2 et R7 étant hydrogéne; et R® étant hydrogéne, méthyle ou benzyle.

9. Composé selon la revendication 4, o X' et X* sont S, R® et R® pris ensemble forment un pont
éthyléne et p et q sont chacun 1, R' est phénéthyle, R est R® sont identiques ou différents et sont hydroxy ou
éthoxy, R? et R7 sont hydrogéne et R® est hydrogéne ou méthyle.

30 10. Composé selon 'une quelconque des revendications 1 et 6 & 8, qui est N-[1{S)-carboéthoxy-2-
benzyloxyéthyl]-(S)-alanyl-(S)-proline, ou N-[1(R)-carboéthoxy-2-benzylthioéthyl]-(S}-alanyl-(S)-proline.

11. Composé selon la revendication 9 qui est l'acide 7-[N-(1-carboéthoxy-3-phénylpropyi)-(S)-alanyl-
1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylique, "acide 7-{N-{1-carboxy-3-phénylpropyl!)-(S)-alanyl]-1,4-
dithia-7-azaspiro[4.4]nonane-8(S)-carboxylique, I'acide 7-[N-(1-carboéthoxy-3-phénylpropyllglycyll-1,4-di-

35 thia-7-azaspiro[4.4]nonane-8(S)-carboxylique, I'acide 7-[N-(1-carboxy-3-phénylpropyliglycyll-1,4-dithia-7-
azaspiro[4.4]nonane-8(S)-carboxylique.

12. Composé selon l'une quelconque des revendications 1 3 9 et 11, ol les structures de la partie
d’aminoacide ont la configuration S.

13. Composé selon la revendication 11 ou 12, qui est I'acide 7-[N-{1(S})-carboéthoxy-3-phénylpropyl)-

40 (S)-alanyl]-1,4-dithia-7-azaspiro{4.4Jnonane-8{S)-carboxylique.
14. Procédé de préparation d’un composé de formule | tel que défini selon I‘'une quelcongue des reven-
- dications 1 & 13, caractérisé en ce que le composé est préparé par un processus approprié choisi dans ceux
qui suivent {(dans les formules ci-aprés R, R, R2 R?, R*, R5 R® et R” sont tels que définis pour ta formule |
avec la protection appropriée):
45 a) pour la préparation des composés de formule | ot R? est de I'hydrogéne), condensation d‘un
composé céto (XIll) avec un dipeptide {XIV) sous réduction

rR30 R4RSQ
50 R-cl.l,-clz o 4+ H2N(!‘,Hg—r!l—c—g—ﬂs _
-y
Xl XIV
55 b} alcoylation d'un dipeptide (XIV)} ou moyen d'un composé (XXII)
. rR® o r*R® R’
60 H2N—CH—C-N-—C—COR6 + X=C=COR ————> |
R’ r2
xXiv XXl

65 ol X est chloro, bromo, iodo, alcanesulfonyloxy ou arénesulfonyloxy;

—
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OR R "R4R5 0 R1-C-NHb-GN-1- CR6l 12 1 1R
R7 ou son sel acceptable en pharmacie, ou R oH Hﬂﬂmﬂum ues ou
differents et sont hydroxy, alcoxy inferieur, ’ml eur,
di -'al coyl am no i nferieur-al coxy iaf 5beu6 acyTaﬁ nd- al'coXy t nferieur._acy-
l~-oxy- al coxy, Lnferieur, aryloxy,. aqr)a/l -al coxy inferieur, am no, alcoyl no
i nferi eur , PRI EBYPLAPNEPIAgPeAming P Viltyayec un camipasépgtpAXiXhepus edydtion| coyl am no
i nferieur ou aryloxy substitue ou aryl-al coxy inf6rieur substitue oOle
substituant est nethyle, h@l®' ou nbthoxs?o R*rést de | ' hydrogene, un al coyle
de 1 as10 atones de carbonl, |un al coyl  ilhfledi eur Substitue ou le
substituant est hydroxy, Raft 3 nf 69 FnC-NafyCexy, —ardtloxy substitue,
het 6r oaryl oxy, heteroaryl oxygsubstitue, am ngz alcoylanmino inferieur,
di al coyl am no infé6rieur, acylam no, arylam no, arylam no substitu6,
guani dpno, im dazolyle, indoalte, al kylthioxixferieur, arylthio, 20
arylthi o substitue, carboxy, carbanoyle, alcoxy inferieur-carbonyle, aryle,
aryl e substliafcpdation diaip serppass gming (OEMIIE @y moxen durastmposa@xxir al kyl t hi o . ou
aral kylthio substitu6, la partie aryle ou h6t6roaryle dudit aryl oxy,
het 6r garyl oxy, arylam no, ar y#t hio, aryke, afal kyloxy ou aral kylthio
substitue dtant substituee pz un groug’;‘g I'si parm hal o, al coyle
intfrieur, hydroxy, alco i mf Gri eur '  nenet hyl e, carboxyl e, cyano
ou sul famoyle: R2 et R7 E%gfngﬁhthﬁé U di ég%nts et _<ont de
| " hydr,ggene ou un al coyl e g5g2 i nfdrieur; dﬁ est hydrogbne, al coyle
I nferieur, phényl-alcoyle infdrieur, am nonethyl phenyl -al coyle inf6rieur,
hydr oxyphényl - al coyl e i nf 6XV8lir, hydr oxy- alxdyl e i nferieur,
acyl am no-al coyl e inferieur, am no- alcoyle inferieur,
di met hy logIXi e3enfakd; 8d6hfd, iodd, AlchrebiiifomBéiyol disnQuidrydy; € | nferieur,
I m da2®dl y| &-carldemsaticn d'uii anifidaeidé (XX0)AdRl uyilamidoasiyd ®viynf 6ri eur ou al coyl
infdrieur-thio-alcoyle inferieur; R4 et R5 pris ensenble forment un groupe
repr6sent6 par 0 ou U osl 30° 0 R*a%t: R X XR (CH2) P
(CH2)qg 40/ ob XI et X2 ihddpehdannent |"bnl de L' autre sont 0, S ou CH2, Rs
et RIspris ensenbl e FEPnEMHTfiEqQ0k SOrHNAYC-GIORY est—wh—3l aoyl ene ou un pont
al coyl ene substitu6 ayang2?2 ou 3 atones de7car bone, ce 45 pont
al coyl bne substitue ayant un ou plusieurs substituants choisis dans |es
groupes al coyle inférieuxxiaryle et aryj g@coyle inferieur, p est 0,1 ou
2, ¢ ¥t 0,1 ou 2, a condition que la somme de p et q doit 8tre de 1, 2 ou
3, a Coﬂiﬂé} eolnengyé)mSid§ ecosut 01 QS 'Xlé egirg(gouggtln\r/\gnlg I%E:IIEie duitrérﬁetc h'yl elne- v
est 50 h .fb', cont i;ﬁ%u gﬁ\pggﬁmmﬁgf:‘rgﬁlelen un autre comgosé d%l?rg\?xle’l etzli g: I:
souhaite, préparation d'un sel et si on le souhaite isolement de I'isomére préféré.

16. Composition pharmaceutique utile pour le traitement de 'hypertension comprenant un composé

de formqle générale | tel que défini selon I'une des revendications 1 a 13, ou son sel acceptable en
pharmacie, de préférence en mélange avec un véhicule ou excipient acceptable en pharmacie.

40
\_,/'

o Revendications pour I'Etat contractant: AT

1. Procédé pour la préparation d’'un composé de formuie générale

- or' & ?4?5ﬁ
R-C-C-—NH--CH-C-N—T—C-R6 I
R

7

R L

ou son sel acceptable en pharmacie, ot R et R® sont identiques ou différents et sont hydroxy, alcoxy
inférieur, alkényloxy inférieur, di-alcoylamino inférieur-alcoxy inférieur, acylamino-alcoxy inférieur,
60 acyloxy-alcoxy inférieur, aryloxy, aryl-alcoxy inférieur, amino, alcoylamino inférieur, dialcoylamino
inférieur, hydroxyamino, aryl-alcoylamino inférieur ou aryloxy substitué ou aryl-alcoxy inférieur substitué
ol le substituant est méthyle, halo ou méthoxy; R' est de I'hydrogéne, un alcoyle de 1 & 10 atomes de
carbone, un alcoyle inférieur substitué ol le substituant est hydroxy, alcoxy inférieur, aryloxy, aryloxy
substitue, hétéroaryloxy, hétéroaryloxy substitué, amino, alcoylamino inférieur, dialcoylamino inférieur,
65 acylamino, arylamino, arylamino substitué, guanidino, imidazolyle, indolyle, alkylthio inférieur, arylthio,
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EP.0' 050 800 82 | 1111111 111111 11111 11111
S *wi W 2 X ~x (o) “ \'l! Ll/ H )q
au

ou West un pont nethylene au un pont ndthyl bne i ns
I''un de X et X2 est nethylbne, ou 4V 656 s@gront al kyl ene ou al kylb
Substitu6 ayant 2 au 3 atones de carbone, ledlt pour t5 met hyl bne
substi t ue em'tﬂl‘eﬂlbﬁt'tmmrbMVk rwmv'simy tfﬁ@ewarh?nvim ams i"%*‘mﬂé'tqﬂl'??& %

sel ectionn o, preliyiibio) Subgityce (e bartie o ours

i nf 6ri eur F’% (F/ﬁog‘gwarﬁygager ,amxé ygxéou I?ylf{hi gg&!u% gl:lp oy Uupem

X et X2 sqikemélfe; IR? 00 GOhtadentiquds o BiEiérems et bt datu h\xﬂogmmu -hreéla:quuréérlietf RMEs

ci - dessushvdp:gew. @lcovle omfélreurq ebénthlcotle auanﬂeua @mmrtém&qhq?ulea' &esomfmeurzle p
et g soit ﬂvwv@e% oYley "fﬁﬁ‘ﬁ'ﬁl % lgeyla; jnt veuﬁ‘;’g‘:‘r"’)&ﬂg y,_a %’fet“é rﬁﬁy'e

|~ excl usio i%gnfs”& rg ﬁ)- 25«& } R* et Rs sont ldenthues

est zer Qg akhydrofd nechn%&t) %mfeﬁé\fr@@t%'b% Reaﬁcﬁ'isQHﬁ b@f&&ﬁﬂ&@ﬁ@mﬁﬁéreﬁéﬁﬁﬂb&@ar
un procdd6uap|yrlpdi E6uc oi si dans ceux qui suivent (et dans |les fornules

suivantes R ZRst R2, R3, R4, R5, RG et R7 sont tels que d6finis par la
formule 1, y 35 conpris la protection appropriee): a) pour la
pr6paratgon des conpos6s de formule Igpu Rigest de |' hydroagne,
condensati on d'un conpose ceto (Xl I1) av\e/: un di peptide (XIV) sous

reduction O RRR3 ROR4 R fl I 1] 1 [ I i 6
RCC = a + H2NCHCGNCCR (CHz)p
I 17 R 45 X 11 XIVb) al coyl ation d' un di peptide

(X*V) af? noyen d' un conpose (XXII) 50

ou X' et X2 indépendamment I'un de I'autre sont O, S ou CH,, R® et R® indépendamment I'un de I'autre sont
alcoyle inférieur, alkényle inférieur, alkynyle inférieur, cycloalcoyle de 3 & 8 atomes de carbone, hydroxy-
alcoyle inférieur ou —(CH,),Ar, ol n est 0, 1, 2 ou 3 et Ar est un phényle, furyle, thiényle ou pyridyle non
25 substitué ou substitué, ces groupes phényle, furyle, thiényle ou pyridyle substitués étant substitués par au
moins un groupe qui est indépendamment choisi parmi un alcoyle de 1 & 4 atomes de carbone, un alcoxy
inférieur, un alkylthio inférieur, halo, CF; et hydroxy, ou R® et R® pris ensemble forment une liaison W, W
étant une simple liaison ou un pont méthyléne ou un pont méthyiéne substitué quand au moins I'un de X’
et X? est du méthyléne, ou bien W est un alcoyléne ou un pont alcoyléne substitué ayant 2 ou 3 atomes de
30 carbone, ce pont méthyléne substitué ou ce pont alcoyléne substitué ayant un ou plusieurs substituants
choisis dans les groupes alcoyle inférieur, aryle et aryl-alcoyle inférieur, et p est 0, 1 ou 2; a condition qu'au
moins I'un de R* et R® est Z, 3 condition que si R® est Z, et p est 0, alors X' et X2 doivent étre tous deux du
méthyléne et 3 condition que si X' et X2 sont tous deux du methyléne, alors R® et R® doivent former un pont

alcoyléne W;
35 Q est
40 r8x x2R°?
N ) CH ><CH
( 2)p (/ z)q

45

ol R?, R?, X' et X2 sont tels que définis ci-dessus, p est 0, 1 ou 2, q est 0, 1 ou 2, & condition que la somme de
p et q doit &tre de 1, 2 ou 3, & condition que si p est 0, alors X' et X2 doivent étre du méthyléne et 3 condition
s0 que si X' et X2 sont du méthyléne, alors R? et R® pris ensemble forment un pont W, ol W est tel que défini

ci-dessus;
V est
55
) R%X] x2R®
CH I CH
60 (\2)p } 2)q

65 ou RS, R?, X' et X2 sont tels que définis ci-dessus, p est 0, 1 ou:2 et g est 0, 1 ou 2, & condition que lasomme

T “Ti‘”“

3
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"ﬁlml\l—&H—LN-C
I = x

Lo xeam © W
(/ 4

XXr. | Thlis is the replacement shegigst ggpat €: EP 0 050 80
N L ff Iiilf 111111 ou X est chloro, brono, iodo, alcanesulfonyl oxy
ou_ar enedg ?'Gﬁ;{ bRy 3.@rondifion greHhii & X* Wt AHclangft §ER° aris ensemblaoment ynrept Win
conpose B'ég’p"ét 9up dEfgY &9 ticti on S O~~~~0R R 30
R4 R-5-C NH R O=Mt+-1-- AICO-R 12
17 R s wR 10 XVI 1|
Xl X d) alcoylation d' un compos6 amng t%VIl1) au noyen d'un conpose.
(XXI11) . 5 rR X X 4 5OR RRRC - C
NH2 corg-2d 0 1
1 XVIl, Xl 25¢g QU X est chl @j,.%) (8agno, iodo, al canesul fonyl oxy ou
ar enesul fonyl oxy; e) condensation d' rP/an'ﬁ’ fhoaci de (XXI) avec un am noaci de
(XVIl) R RS R4 R5 30 RCO- C- NH H COOH
+ Nou W est tel que définig:=eSEIR (3 I'exception|que W peut également &tre un pont méthyléne quand X' et 7 Rw
R XX X2 sont de I'oxygéne ou du soufre), X' etxemtelp que-définis ci-dessus, pest0,1ou2,qest0,10u2,a

15 condition que la somme de p et q soit 1 ou la condition que si p est 0, X' doit étre CH,; 3 I‘exclusion

des composés ol U est

o~ 20

(CH,)_ (CH,)
2 2
\*Ps =8

25

ol pestzéroou 1etqesti;
Y est

G
30

(CH,,) (CH,,)
2’a 2’'b
\"" /

35 ol G est de I'oxygéne, du soufre ou CH,, a est 2, 3ou 4 et b est 1. 2,3, 4 ou 5, & condition que la somme de a

etbsoit5, 6 ou 7 ou G est CH,, aest0,1,20u 3, best0, 1, 2 ou 3 a condition gue la somme de a et b soit 1, 2
ou 3, é la condition que la somme de a et b puisse étre de 1, 2 ou 3 uniquement si R! est un alcoyle inférieur
~ substitué par un aralkyithio ou aralcoyloxy;

D est
40

F.

(CH,) (CH,)
o . >2m< 2t
CH,).
( \2)j (CH,),
50 oUFestOouS,jest0, 1ou2etkest0, 10ou2, acondition quelasommedejetkdoitétrede1,20ou3etm
est 1, 2ou 3 et t est 1, 2 ou 3 & condition que la somme de m et t doit étre de 2, 3 ou 4;

E est
L
55
(GHy), (CH,)
60 (CHZ)u (CHZ)V

oulLestOouS,uest0,10ou2etvest0, 1ou2acondition que la somme de u et v doit étre 1 ou 2 et h est 1
65 ou2etsestlou?2alacondition que la somme de h et s doit étre de 2 ou 3, caractérisé en ce gue le

i

50

MG R R W
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produit souhait6, et.si on |l e souhaite, convers , | nsi
obéenu de fornule | en un autre conposé6 de for souh
pr paration d' un sel et si on |e souhgigspigey enment de || omsre pr 6f
40 2. Proc6d6 sel on |a, revend| catl on 1 car act 6ris6 en ce qu' un corrposG de

faLiul e | esg’ ﬁ@”,ﬁ 4!"@{°° ?&ﬂee%%%gmﬁ \"ﬁ%' tqetc,da ?fe ivangas R(1
iz Sont MG ana, A %ammgée

pr6f 6rence watopMtaved &B@de(ﬂ )QHsF&dﬁHﬂoﬂ sont 'en ou p est
O et g est¢ 2; ou bien ob XI et X2 sont S. et R . et Rs prls ensenble f or ment

un pont 6t hyI ene et p et g-sory gle pr6ferﬁ$|§en‘h:kﬁapun 1 oupest 1 et q est
2. “45 3. Proc6d6 selon la revgnpdi cation 1] ttafalctlb s6 en _ce guyun ponpos6
de‘fornule | est prepar6 ou mR-C-&=8s +pH,NCHEs &R orment e groupe U. ou
Xl ‘et X2 gont n6thyl ene et West n6thyl bne et pyrest de pr6f6rencs z6ro et ¢
est de pr6férence 1 ou 2; ou bien ob XI et X2 sont nbthyl bne et West

6t hyl bne et ob de pr6ference- Ruest O et g estxg ou p est 1 at g est 0; ou
bien ob X1 ou X2 sont n6thyl ene et West 50 trinbthyi bne et oCu de
preferencg p egfadyiondun eatlde%wtuu%ygpd' cdtipot@p&MNt 0, West nethyl bne
et p est q sont teYs que d (f fini S a I a revend| cation 1 4. Procé6de sel on

| " une quel conque des revendi cati,ons + . car act1er| se en ce Qqu' un conpose
de formule | est prepare ou R | ﬁ?iﬁoyle |nf6r7‘eur substitue; ob le
It

tituapt est aryle non subst e 5 bstltug en al coyl e
;kﬁérl eur, aral coyl oxy ou dfA&VrFn 6%'?9 rf? S eTeronce al coyl e

suivi'é de*l'enl evement des groupes protecteurs swnm a| re pour donner |e

i nferieur substitue, ob | e substituang7 est aral | oxy ou aral kyl thio, de
pr ef 6rence benzyl oxy ou benzylt hi o. hiS ; the replacene Dat4 EP 0 050

800 B2 1 Iml 111DJIIU 1| lgyDl D 1111 5xProcede selon |'une
quel conqu¥ des revendications 1 a 4, caracterise en ce qu'un conpose de
formul. | eSt XpesFrnz ’bro(r)n% gdgtalcaRGesu onvloxlyq)gn;['élne uﬁo yBu différents et sont
hydr oxy, al COXMeb h&\UJ drpéém% oC(SWmH@ @Ed &Wposé%to?*lx%ussﬂaht@y dr ogbne;

et R3 est hydrogene, alcoyle inf erl eur ou ph ny -al coyle inf6rieur, d-

pr 6f 6renc® R 6tant hydroxy, rrBt hpxy ou et hq,x ; 4F\jng 6t ant hydr oxy, 6t hoxy ou
benzyl oxy; R2 et R7 etar 5 ﬁydrogene tant hydrogbne, n6thyle ou
benzyle. 6. Proced6 selon | 'e& di cat Hons @Lﬁ is6-gn ¢e qu' un :
conpos6 de fornule | est. pr par u2X1 g X2 sont|.S. R8 et R9 pris ensenble
forment u¥ pont 6thylene et p e'R g sont chacun 7 Rl est phen6thyle R et R6
sont identiques ou differents et sont hydroxy QH%et hoxy,” R2 et R7 sont

hydr ogene et R3 es 10 hydr’iyé"bne ou nbt hyl e Proced6 selon | a

revendi cation 6 caract6ris6 en ce qu' un corrposG est prepare, qui est

| " aci de 74q N- (d) alcoylation d'un composé amino (XVIll) au moyen d’un composé (XXIII)’

o@r bo6t hoxy- 3- phenyl propyl)-(S)-al anyl - 1. 4-di thia-7- azaspl ro-[4,4]

nonane- 8('S) - car boxyl [ que I acA de 7 & o RS
“ | R—C-(';—NHg + X—CH-GC—N-C-COR® ————> |

b2 b

s0 _ XVHI ' XX

ol X est chloro, bromo, iodo, alcanesulfonyloxy ou arénesulfonyloxy:
e) condensation d’un aminoacide {XXI) avec un aminoacide (XVIl)

55 o/ R riRS
i | RCO—C—NH~CH—COOH + HN=C—COR® — 0y
R2 -
60
XXI o xval

suivie de I'enlévement des groupes protecteurs si nécessaire pour donner le produnt souhaité et, si on le
" souhaite, conversion d’un composé ainsi obtenu de formule | en un autre composé de formuie | et sion le :
65 souhaite, préparation du sel et si on le souhaite isclement. de 'isomére. préféré. .
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B

[ N-("I- carboxy- 3- phenyl propyl ) - (S) - al anyl] 1. 4 dithia

[N (1 car boet hoxy. 3 phony lprgﬁ'yfjie gl vey! -1, 4 Jl“ﬂlﬂ“lulwllimﬂ [4.4] '

nonane- 8( S) car boxyl I que, ou aci . 050 800

7- [ N- ( 1- Carpgro n6|Q¥ Qn X 1gI l Locdadhd holmposé %@%‘elg éﬁe arL ol un
~sAQonane- 8(1& ftRie kcweﬁx‘s(%o %&é" X r:é&:l]emh%rgﬂﬂ%@%% Fi nce un pont
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Dat e: p est 0 etiggsyigu@u p est 1 et q est 0; ou bien ol X' ou X2 sont methyléne et W est triméthyléne et ou de
préférence p est 0 et q est 1; ou bien ou X! et X2 sont O, W est méthyléne et p et q sont tels que définis 4 la
revendication 1.
8. Procédé selon la revendication 1, caractérisé en ce qu‘un composé de formule | est préparé ol R* et
. 20 R°® pris ensemble forment le groupe Y, oli G est oxygéne ou soufre et la somme de a et b est 5, ou bien ot G
o est CH, et la somme de a et b est 5 ou 2. _

7. Procédé selon I‘'une quelconque des revendications 1 3 6, caractérisé en ce qu'un composé de
formule | est préparé ol R' est alcoyle inférieur substitué; ol le substituant est aryle non substitué ou aryle
substitué en alcoyle inférieur, aralcoyloxy ou aralkyithio, R étant de préférence alcoyle inférieur substitué,

25 o le substituant est aralcoyloxy ou aralkyithio, de préférence benzyloxy ou benzyithio.

8. Procédé selon I’'un quelconque des revendications 1 & 7, caractérisé en ce qu‘un composé de formule
| est préparé ol R et R® sont identiques ou différents et sont hydroxy, alcoxy inférieur ou aryi-alcoxy
inférieur; R? et R7 sont hydrogéne; et R? est hydrogéne, alcoyle inférieur ou phényl-alcoyle inférieur, R étant
de préférence hydroxy, méthoxy ou éthoxy; R® étant hydroxy, alcoxy ou benzyloxy; R? et R’ étant

30 hydrogéne; et R® étant hydrogéne, méthyle ou benzyle. _

9. Procédé selon la revendication 4, caractérisé en ce qu‘un composé de formule | est préparé ol X® et

"X2sont S, R® et R? pris ensemble forment un pont éthyléne et p et g sont chacun 1, R! est phénéthyle, R est
R® sont identiques ou différents et sont hydroxy ou éthoxy, R? et R? sont hydrogéne et R® est hydrogéne ou
méthyle.

35 10. Procédé selon I'une quelcongue des revendications 1 et 6 & 8, caractérisé en ce qu‘un composé est
préparé qui est N-[1(S)-carboéthoxy-2-benzyloxyéthyll-{S)-alanyl-(S)-proline, ou N-[1(R)-carboéthoxy-2-
benzylthioéthyll-(S)-alanyl-{S)-proline.

11. Procédé selon la revendication 9, caractérisé en ce qu’un composé est préparé qui est I'acide 7-[N-
(1-carboéthoxy-3~phénylpropyl)-(S) alanyl-1,4-dithia-7-azaspiro{4.4]nonane-8(S)-carboxylique, |'acide 7-

40 ' [N-{1-carboxy-3-phénylpropyl}-(S)-alanyl}-1,4-dithia-7-azaspiro[4.4]nonane-8({S)-carboxylique, I'acide 7-{N-

: (1-carboéthoxy-3-phényipropyliglycyll-1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylique, ou I'acide 7-[N-
'\J, (1-carboxy-3-phénylpropyliglycyl}-1,4-dithia-7-azaspiro{4.4]nonane-8(S)-carboxylique.

12. Procédé selon ‘une quelconque des revendications 1, 9 ou 11, caractérisé en ce qu'un composé est
préparé ol les structures de la partie d’aminoacide ont ia confnguratlon S.

45 13. Procédé selon la revendication 11 ou 12, caractérisé en ce qu‘un composé est préparé qui est {'acide
7-IN-(1{S)-carboéthoxy-3-phénylpropyl)-(S)-alanyl]-1,4-dithia-7-azaspiro[4.4]nonane-8(S)-carboxylique.

14. Procédé de préparation de compositions pharmaceutiques utiles pour le traitement de
I'hypertension, caractérisé en ce qu'un composé de formule générale | tel que défini selon l'une
quelconque des revendications 1 & 13 ou son sel acceptable en pharmacie, est mis sous une forme

50 appropriée pour une administration pharmaceutique.
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