1- Car boxyal kanoyl i ndol i ne- 2- carboxylic acids, process for their
manuf act ure and pharnaceutical preparations containirng these conpounds.
1-Alkanpy}LndoIine-2-carboxy|ic_acids and their 5,6-dihydroxy-deriva-

tives, i.fer, Nacylated Cyclodopa-derivatives, are de | >N Ni ppon
Kagaku Zasshj 87, 760 (1966) and US-Patent 3,796, 723326%?\%% im Acta
53, 1701 70) respectively, e.g., as synthetical exanples of 0- and/or

N-acyl ati ons. - Al so, 1-carboxyacyl-(azetidine, pyrrolidine or

pi peridi ne)-2-carboxylic acids and their,functional derivatives are known,
e.g., according to US-Patent 4,052,511, !15' possessi ng fanti - hypertensive
activity. Surprisingly it was found that either by introduction of a ®
carboxy group into the fornmer indolines, or by extension of the latter

pyrrolidines to-the indoline ring-system superior antihypertensive agents _

are obtained. The.present invention provides therefore the new

1- car boxy- (al kanoyl or aral kanoyl)-indoline-2-carboxylic acids of the
general fo 1 I ' Lo Bn is, unsubstituted 1,.2-phenylene, .or

e bheny! ncbiboet fabba iFTsfle s Pho LR s Adde Eos SRR o HiRber s
sel ected fmemfaguere and Jhaabigeutitalvprepitaripns |coneaicinytiesedcaspounds.
hydroxy, hal ogeno and tri- fluoronethyl; [err] is hydrogen or phenyl,

opt i onal | y=subst+tutet—y—a—stist+twent—spec-fred—above T retattomto the
group Ph; each of [err] [err] and [err] is hydrogen or |ower alkyl; and n
IS an integef J.r. L .10;, t he, am.des No-. QL _di -d Qw | aq L

| ower al kqu é]é,%aé'g g}lrtéé’%lﬁ%fz %%Qx?&l} %dfei;a%vé?d %“ﬁ?f agm%\ggghy?gr%wrgﬁcar bo
| ower al koxyyes, dver, di-agylatetlcCyelodopsalerivariessi atd depdribed ciuiiippdd vy

accept abl e3als AUSLLYy, PIP(T56e) Unal BEbelEN'Y, 366 Y23 S0 hRD HRGEUL Cal

Acta 53, 1701 (1970) respeﬁtively, e.8., as'synthetical examples of
0~ and/or N-acylations. Also, l-carboxyacyl-(azetidine, pyrrolidine
or piperidine)-2~carboxylic acids.and-their functional derivatives are
known, e.g., according to US-Patent 4,052,511, as'posseséing anti-

hypertensive activity.

Surprisingly it was found that either by introduc;ion of a carboxy
group into the former indolines, or by extension of the latter
pyrrolidines to the indoline ring-system, superidr antihypertensive

* agents are obtained.

The present invention provides therefore the new l-carboxy-(alkanoyl

or aralkanoyl)-indoline-2-carboxylic acids of the general formula I

el

wherein Ph is unsubstituted 1,2-phenylene, or 1,2-phenylene substituted

by one to three identical or different members selected from lower




oy

N - D
'prepar'ation_s cont ai ni ng these conpounds. The 1, 2-phenyl ene gr@ and/ or
t he phenpyl group [err], ‘are preferably. unsubstituted or nonos tuted,

and their substituents are illug - trated by the follow ng groups; |ower

al kyl, e..g., nethyl, ethyl, n- or i-propyl or -butyl; |ower alkoxy, e.g.,
met hoxy, et hoxy, n- or propoxy of -butoxy; |ower al kyI enedlooy &

met hyl enedi cna.y:yl;t Ibweoralkegy etloyee radyleaediexst BX4EOXH 2| RAJORED é"‘g " uor o,

chl oro or ﬁﬁgr %il fd u?ﬁqﬁgftgggn oﬁaﬁ-&r@i [@Ei&naallﬁl é\thrstitut&dplsﬁfaer ably

hydr ogen, advagnt or,. anot he t hose
ment i oned prs-\hséam%ﬁt ﬂ?ﬁ?’-tfé? nabp g T &‘é"l"g? rth B'&?/ghan%a%e?e?gridfter
in conmecti 0@ \ynal'g origaqqy(ﬁ-o éladitcmvﬁeronm“;pmmasxs espiutdges| fromddftmes

such with up ferab Y., r two
carbon at onst ‘I'I'iBe L9pEn&°8 "ﬁaﬁkyﬁﬁgﬁgnﬂo?ggﬁ% ri g %l:i?%eémgigal ght
or preferabl yadﬁhﬁglcxhed- andiebovexi nﬁcyéamm,age&my"%ﬁaf‘& gower;al

atoms. Thus r s f o | Qepédiald Haeﬁid teéimlyeaecepi:aﬁle or
1, 3- propyl enzf: P'Z gﬂE’ﬂ' Q{l& 51‘ %i&QEfP_ Sefsgpy | en §€b *

1, 4- but yl ene;amsztherkois P!Pcﬁss fE"4t eI paugL B&?ﬂ’iﬂ é?\% 9%8}'"4%“5%1%
phenyl [er rk gﬂggﬂo&lcgﬁhaﬂn@g these compiriridgl. ene, -butyl ene or 0

'-pentylene, 4-butyl ene, -pentylene or -hexylene, or
-3, 5-heptyl ene or -octyl ene). - 3 - Said functional derlvatlves wherein

ei ther one o btg ar box are i fied or amlc‘pé’z are
preferably t ﬁﬁ 05(-’:h qﬁ%{%%"%ﬁ; ‘Ve géﬁé’#‘%“ﬂe 8youg ne‘f“ﬁy?“fl,ffﬁmy' n-
or i-propyl eﬁsuusuiyﬁteasbermm&mclmﬁ&d oand)lmeafnsﬁhastwuehbe are 111us- -
correspondin ani des, e. nono-, di met h de said. .
Subst | 'Put ed ?5*&%8 léé gg ing groups lower alky{ €.8., m%tﬁ;vq ethyl,
or i-propyl or =butyl; lower alkoxy, e.g., methoxy, ethoxy, n- or i-
propoxy or -butoxy, lower alkylenedioxy, e.g., me:hylenedloxy,_l,l- or
1,2-ethylenedioxy; hydroxy; haldgeno, e.g., fluoro, chloro or bromo;
or trifluoromethyl. ' | |
Each of Rl’ 82 and R3 is preférahly hydrogen, but also loWer alkyl,

advantageously methyl, or another of those mentioned previously.

The term “lower", referred to above and hereinafter in comnection with
organic radicals or compounds respectively, defines such with up to
7, preferably up to 4, dnd advantageously but one or two carbon atoms.

The alkylene or aralkylene moiety C H=—R_is either stralght, or

preferably branched and contains adviztigeously up to 8 chain-carbon
_atoms. Thus, it represents for example, in case R.O_s H, ethylene, 1,2~
or 1,3-propylene, 2-methyl-1,2- or -1,3-propylene, 1,2-, 1,3-, 2,3~ or
1,4—bu£y1ene, 1,2-, 1,3—,_1,4-, 2,4~ or 1,5-penty1ene§-or in case

Rb = phenyi; gq-phenjl?(l,Z-, 1,3~ or 2,3-propylene, ~butylene or
~-pentylene, 1,3-, 2,3~ or Z,Afbutylene{ —pentylene or -hexylene, or
3,5~heptylene or -octylene).



preferably the half-esters with a free indol|ne-2-carboxy group, e.g. the
i no, nono- or dinmethylam no, carboxy,or carbethoxy)-(ethyl, propyl
or bytly))) esters. Salts are preferably phar maceutical ly acceptabl e sal ts,
| or anmoni um sal ts PL said acids, nore particularly alkali or
‘al kal I'me earth netal salts, e.g., the sodium potassium magnesium or
cal cium salt; or advant ageousl y easily crystallizing amoniumsalts derived
from anmoni a or organi c am nes, such as nmono, di- or ‘tri-lower (alKkyl,
cycl oal kyBadd fm;uen'cmyhlmVawneyhermmahwpmm bothesrigxy groups
(hydr oxy- Louels gk Kdkleg O Bek Rk, %#MLW‘B u es, . ,
met hyl am r?g |tet&% anérnguélrélegt’ hy‘ie h‘ﬁ/ a%ll cyc1a Xyl-am Eg Tobe?
triet hanoP&MhGSt%tslsyPes}eGhaMéyli ﬁrbﬂ(shydrq}xquyyﬂ-)orarrbmﬂe?hm,or
benzyl -tr argxp m I Qg &L oBA%i 0z di - | ower
al kyl -am Eo nP%L’ % egge% ?ﬁerméé* SQ n&lg?mlaim 1niﬁggl 1%\5/%1 ch are
pref er abl g- SUGIQBQT @hé%mh@dbb yo:aeez;btsabas@tuneﬁ dawex alkybregaets, aci ds,
for exanp C - o] _ Ifurlc
bhospriar] BeefaAbE) Xekona - re SMCGART 4 ORI, Bhad ML oRERINT o PRRS ey LT ©
or sul f onithe dei-§amine, gmoqoorm @matimlnmnqar Qpﬂmwcor sathsthosy) eyl i c,
| actic b bar ic, maleic, fumaric, hydroxymal eic, pyruvic,
phenyl acrer?lkcﬁlbe%z%?gw e-s(ég{rﬁ noben20| c, anthrani | | c, 4- hydroxybenzoi c,
salicylic, 4-am no- salicylic, panpic, nicotinic; mnethanesulfonic,
et hanesul )Y 31 %
hal ogenbe%ggsgs?a?f%ﬁ%ﬁu en esu+Ja?gﬁlyc§EQ%§tﬁpﬁéallggf%g€hl f'gnlmeta%ul fanilic ;
or cycl thXthimselmloa said asxﬁ;nbm@aonﬁhggluw aYked ic onpaiisatitneof thlé‘}_
| nvent i on gxfy %Eﬁi’ dayabl g, I‘,a" chsc%la‘igﬁcngQs(ﬁ%r't&a%ﬁesﬂH Br?réa'ﬂim -
hypot ensi ve, anti hyper ens and car dioac

salt; or advantageously easxly crystalllzlng ammon;um salts derived

from ammonia or organic amlnes, such as mono, d1— or trl-lower (alkyl,
cycloalkyl or hydroxyalkyl)-am1nes, 1ower a1ky1ened13m1nes or _
(hydroxy-lower alkyl or aryl lower alkyl)-lower alkylammonium bases,
e.g., methylamine, diethylamine, triethylamine, dicyclohexylamine,
triethanolamine, ethylenedxamzne, trls-(hydroxymethyl)-amlnomethane
or benzyl-trzmethylammonzum hydroxlde. Said basic (amino, mono- or
di-lower alkyl-amino)-lower .alkyl esters form also acid add;t;on salts,
‘-whlch are preferably such of therapeutzcally acceptable 1norgan1c or
organic acids, for example hydrohalzc, e. g. hydrochlorlc or hydro- _
bromic acid; sulfuric, phosphofic;'ﬁitrié'or perchlorié aéi&; alipha- g;f
tic or’ aramatlc carboxylic or sulfonic aclds, €.g. formlc, acetlc,
propiomic, succxnlc, glycollxc, 1act1c, malzc, tartaric, c1tr1c,
maleic, fumaric, hydroxymaleic, pyruvzc, phenylagetlc, benzoic, 4-
aminobenzoic, anthranilic, 4-hydroxybéﬁzoi¢, saliciiic, 4~amino-
salicylic, pamolc, n1cot1n1c, methanesulfon1c, ethanesulfonic, hydroxy-

ethanesulfonic, ethylenesulfonlc. halogenbenzenesulfonxc, toluenesul-

fonic, napnthalenesulfonxc, sulfanilic or cyclohexylsulfam;c ac1d, or
ascorbic acid. .



éffect‘s, inter alia due to their angiotensin converting enzyne i.
activity. These, pharmacol ogi cal ,properties are denonstrable by i or ,
,n vitro ani mal tests, using ad_v%n;_eigeously manmal s, e.g., rats, dogs
or isolated organs thereof, as test objects. The animals may either be
nor not ensi ve or hypertensive e.g., gen- etically hypertensive rats, or .
renal hypertensive rats and dogs, and sodi um depl eted dogs. Sai d conpounds
can be appl i Btk comphrendseot ehis | invent e erbibixl Yaluabile phizegemisgicalral |y or -
i nt ravenousl for.exanpke within gelatin ¢ ul ..1n _the form of

St ar ohy-suspRieReaRiSYy Pastasy aplEraive”, SRERA AT eRb v Sasti Brtivtage
may range beeffeens). fikteanalia0doy/dogthsir, apgixtensin yohvedrtdng drzmand 25

ng/ kg/ day, advant.ageously between 1 and 10 no/ kg/day. The in vivo |lo i ng
effect on' t nESBARIEETY ABELYALY | Ehesg BRHRACEIHSR L ATPRRTTAF Lo rdsRenSsF Al
cat heter, fobycmibe ol inadtrd ddiealla@sts| asingl advaheigeoudly madhmiRGt |y by
sphygnomanonetry at the rat's tail "Ffﬁfd 3 transduger, ._expressi ng.t.he bl ood
pressure pri8r8and2hix SAEELSORY I, LARTHRGS THRADS UieTR etegtygoiects.
represent at i Yhe ranihels may ¢ithet b auhfktenbivdlior hyperbéndive élg.ysgémd ed by

t he Exanpl es hgrein, are very effective in ertensive rats d dogas at
p.o.-doses a8 18rh¥96\fé?°’t‘¥f§nrﬂ?f’nﬁf m&yy%fﬁ'éﬁps&ftﬁcfﬁtﬁh?‘lf Oy, and

angi otensi n bodlS8epFeted esfid QenpBunaBSdatebé adpplidd@ocBRMRnE &1y
normal Iy causes specifi¢ hydrolysis of the_circulating -

r eni n- subst r 8F RFFLBEFALLYTAYaRGRFEIMS LY Orgdhe OFt ERETINERIIN s $PT exyPpRleh | S

further hydr QfyRd gbYatiecagdu1es & inatkk €6fn of s¥&chiyNehsPeR¥iBhst 6xt he
pot ent vasoconstrictor angiotensin Il. The inhibition of said enzyne

prévents the 3gUsRUSaEPLIF I9RS RFPBERIYSLN- |Ther pRRAIPA ARFaSE RATFBRES DSEYRSRuaL es
any pressur e ol 68 Ras o fuf/k@ridy] PrefaRgbTY Befwdenl 0L ANk C2H Gg/kg/day,

:adéantageously-btheen 1 and 10 mg/kg/day.

ory

The in vivo lowering effect on the blood pressure is recorded either
- directly by means of a catheﬁer, for example placed in the dog's
' femoral artery, or indirectly by sphygmomanometry at the rat's -tail,
ﬁnd a transducer,. expressing the blood pressure prior and after dosing
iﬁ mm'Hg. Thus, for example, the representative members of.the compounds
of this iﬁvention, illusﬁrated by the Examples herein, are very

effective in hypertensive rats and.dogs at p.o.-doses as low or lower
L than 10 mg/kg/day. )

They also inhibit the.aﬁgiotensiﬁ I pressure response of normotensive
rats. The enzyme renin normally causes specific hydrolysis of the
circulating feninrsubstrate-protein. This hydrolysis generates
angiotensin I, ﬁhich is further hydrolyzed by the actibn.of said con~-
- verting enzyme fo the potent vasoconstrictor angiotensin II. The
inhibition of said enzyme prevents the gener;tion of angiotensin II
from I and, therefore, attenuates any pressure response following an

angiotensin I challenge.



-5- The corresponding in vivo test is performed wth male, nornotensive
rats, which are anesthetized with 100-120 ng/ kg i.p. of sodium ethyl -

W propyl ) -mal onyl thiourea. A fenoral artery and saphenous Vvein are
cannu d for direct bl ood pressure neasurenent and i.v. admini- stration
iotensin | and conpound of this invention. After the basal bl ood
pressufe is stabilized, pressor . responses to 3 challenges of 0.33 [err]/kg
of angi ot [ | | 3 )N : | ] S5, e ai_ned.. Pressure )
res ponses%gge&ﬁg%%pr?‘gﬁ ?’ﬁgvdwg H%sgts lkge%é?%%dwg{f' ﬁ'ﬁgg%’t é'gg"é‘f;tetel??% t her
i.v., or pats, whithizse ranesthet(isednmich 1005330 oz kfe . ponpoundiamt etlipd-t g5t ed,
and conpar, ' | .t nses. V.0 ved decrease of .salrd
pressor re(gﬁ%e\r%g{?éoggyJiyﬁg{’%la]ttli'g%&%g ’_aEngf e} e_anls ?ggﬁrrycﬁ%vesﬂ’%?é’ us vein
enzyne- i nkrdidanowlatednfimdicvgett bl@6 Predfsuce nk@surpnegtiand i.wr abliniy/ kg p. o.
doses, whi decr ) ustair - mputes.  The invitro '
i nhi bi ti oﬁgg t‘t%ﬁeoeéﬁgﬁicﬁ%ﬁglﬁnic%%%é’rg@?%ug%geégf@ﬁgs bﬁx“"#ﬁ%“@o r£§§ﬁd§heof this
i nvent i onbgsal bioafcpressturat txl stabildgeds presBirocespinsss aphPschadtemge293, 451
(1973). A N L hi 4 l.d_ conpodingds. are.dj ssolved at about 1 mM
concent ra??gﬁ'gbiM‘%oé%ﬁ%?%&??‘ef"%’e?ﬁ%|‘_"3§%€%ﬂ & é?m‘_vtahs‘! &2 To these
sol uti onsobtaineds Hressyreamesprnsenfard agdinf obtiained|\d,- L@LASHE30 and BB phat e

buffer are, d | L Qu 100, [err] of 5 mM hi ppuryl -histidyl:|eucine
in phosphg%lgﬂ(égf ?fe'{egaélﬁg f‘)e('r’r’]m&[" '?headﬁﬁﬁ’rs&r%éﬂqgﬁéﬁfépt'f“&?jsle?ﬁyrre,

whi ch i s thexhpowprdspte de tested| uatgs cafpaxdd | withotle iabhidlsréspotrses. buffer,
cont ai nin otassi um.and na siumchloride, as well as sucrpose._ Said S
sol ut i onsgnafeotblgﬁcu%agee%rezﬁtse%’%gﬁ PFEFEOTOTRIRNIFE S5 AR TGRSR 8Fth 0. 75 +ﬂj
of 0.6 N angizzeasindi comvieyting etdzeymeo iskihition,t batigingacy itonso Rhastek00 [err

of o-phthalal dehyde are ded,at_roomtemperatuce, and 10 mnutes, | gter 100
[err] of gkl %FOJ:.VCMOOIP ?’g w&.pﬁe?%s?an’g?fg.é??efﬁﬁmgg% FOELREReEr in a
spect r ophop o GOtmmuses. at 360 nm and the optical densities thereof

estimted. They are corrected for the standard curve via a conversion
factor

- The in vitro inhibition bfféhe angiotenéiﬁrdonverting'enzyme by the
compounds of this invention can be demonstrated analogous to Biochim.
Biophys. Acta 293, 451 (1973). According to this method said compounds
are dissolved at about 1 mM concentrations in phosphate buffer,
externally cooled with ice. To thése solutions various pl amounts of
1 mM of histidyl~leucine in phosphate buffer are added, followed by
100 pl of 5 mM hippuryl~histidyl-leucine in phosphaté buffer and 50 pl
of the angiotensin-converting enzyme, which is freshly prepared from L.f
lungs of adult male rabbits in Tris buffer, containing potassium and
magnesium chloride, as well as sucrose. Said solutions are incubated
at 37° for 30 minutes and combined with 0.75 ml of 0.6 N aqueous sodium
hydroxide to stop further reaction. Then 100 Pl of o-phthalaldehyde

~ are added at room temperature, and 10 minutes later 100 pl of 6N hydro-
chloric acid. These samples are read against water in a spectrophoto-

- meter set at 360 nm, and the optical densities thereof estimated. They
are corrected for the standard curve via a conversion factor |
expressing nanomoles of histidyl-leucine formed during said 30 minute

incubation period. The results are plotted against drug concentration

4



expre55|ng nanonDIes of histidyl-|eucine forned during said Nt e

i ncubation period. The results age.plotted agai nst drug concentir n to
determne the - 1C50, i.e., the drug concentrati on which gives al f_¥he
activity of the control sanple containing no drug. Again, said
representative nmenbers of the conmpounds of this invention are- very

ef fective in tohdetéminetghe 1[65%, tyadi.ethe domg ¢cance@brbiah uddchsgivew bald ower

than 39 M _ARGOLARALY of U CAPOUN Sinple LBhRadtXE Y] 80T S0 U3D)

ant i hyperten- sive age especl a or a a’rﬂ/’pé?f nsi on
(regard-=-| essetpteeant@tuggl)neabgﬂsopfrﬂw tompudds mzfnstuss linhemoaoagesrérye

heart fé-r’lure r .ot.her scitic se epa

ci rrhosis. Theffgggie&a gogﬁ'se thlv r? geﬁgdfysttgg’l iTr a‘é épma‘%‘h’f °'6t her
val uabl e pr oducleverrshanidf hM. of cor respondi ng pharmaceuti cal corrp03| tions.
Particul arly useful are those conpounds of Fornmula I, wherein Ph is
unsubstituted 1, 2- phenyl ene, or 1, 2-phenyl ene substltuted by one or two

i dentical or Aticbtéingiy, nﬁtd)eonpoueﬂe(nfedhis (mwémn s&d()rhludm‘éeanﬁlh&pmen-

hydr oxy and geng,. . or e ubst| one_| owe

al kyl enedi oxgsai'of(g ?%et%:lsﬂoers@r?ﬁf'm é %{}ﬁ gf%lalmf a%§ﬂ¥8‘§8ﬁr5ﬁnsbﬂ%rﬁ7f’3‘rd'
optional ly suUlessi oﬂteedobggya anbolri hemrttconpdtionsed sabw\es tdihgfeebiﬁé ®Rat® the
group Ph; eackkflﬁ err kﬁrr i s, hydr $qe.n .or_Jower al ki and, n is an
integer fro ot depi T Bfcific ¢isRaresy RyfneRBELC | over
al kyl esters c:(r&nbm m;oareram Lyl taderhadidtes {xitheXredarstilonOot OVEr
al koxy) - | ovver k f’&"ﬂpga&? salts especi ally pharmageutically acceptabl e

al kali netal, ety egpacially @€ Copresponding pharpaceunical of

gaid anonoal Mmesiﬁq&s.l\/bre preferred are t hose corrpounds of ‘Formul a |,
wherein Ph is 1, 2-

Particularly. useful are those compounds of Formula I, vherein Ph is’
unsubstituted 1 2—pheny1ene, or 1,2-phenylene substituted by one or
two 1dent1ca1 or different members selected from lawer alkyl, lower

alkoxy, hydroxy and halogeno, or 1,2-pheny1ene substltuted by one
- lower alkylenedioxy or trifluoromethyl group; R, is hydrogen or

bhenﬁl, optionally substituted by a Substituéﬁféspeéified above in
relation to the group Phzeach of Rl’ Rz and R3 is hydrogen or lower
alkyl, and n is an 1nteger from 1 to 10; the amides, mono- or di-
lower alkylamides, lower alkyl esters, (amino, mono- or di-lower
alkylamino, cafboxy.qr_carbo-lawer alkoxy)-lower alkyl esters, or
\_ salts especially pharﬁaceutically acceptable alkali metal or
ammonium salts of said aéids, or acid addition salts of said
amonoalkyl esters, | .
~ More preferred are those compounds of Formula I, wherein Ph is 1,2~
phenylene, unsubstituted or mono—-substituted by luwer alkyl, lower
.alkoxy, lower alkylenedioxy, hydroxy, halogeno or trifluoromethyl; R,
is hydrogen or phenyl, optionally substituted By a substituent '
specified above in relation to the group Ph; each of Rl’ R, and R3
is hydrogen or methyl; and n is an integer from 2 to 8; the anmides,

mono~- or di-lower alkyl-amides, lower alkyl esters, (amino, mono-



L

e, unsubstituted or nono-substituted by lower alkyl, |ower alkoxy,

kyl enedi oxy, hydroxy, hal ogeno or trlfluoronethyl [err] Is

hyar n) or phenyl, optionall ¥y substituted by a subst i t uent speci f-i ed above ,
[ ion to the group Ph; each of [err] and [err] is hydrogen or nethyl;

and n is r §IIRYEE Jﬁc [}&nfoo Sarbblf ATedf-18040 ang:Bvﬂ bl'om\rl\ékyl

al kyl -am des, | ower- esfers, am no, nono- .
al kyl ani n&stea%-beiysq}rt%a#%c}%r PhATmsReyticelly ageaptabdetalkeli avetsd) t s,

especi al | )amhlnirﬁaae&m 8t4l of Camidhodth Sadt kUt BRI Akiad bkalidlg earth net al
or anmoni U, sg{ Sa d ag I ds,, ﬁ\ cid addition salt’s of said am noal kyl

esters. ESHSET™OM §aits g4 fad cfﬂ‘r‘ﬁﬁ’ﬁ' §PE®%810se of the general FormulNg |1

err nor e speC| Ically t he indoline- -CNira eplners t hereo
(r)-1 fically the indol 25-chi ral hereof

wher ei n Feemﬂ-ng%&iuahlkwommu@skm thosd ofpthe génerdlb Tormila eI hal ogeno
or trifluoronethyl m,|s the integer 0 or 1; each of p and g is an integer
fromO to 2 and R A3, gen or ‘phenyl containing a substituent group R
"t he nono- . bi sn'afrr dE BORP- or- bis-(lower alkyl or %m no- | ower

al kyl) est ers and sﬁlf‘t espeC| aI |y pharmaceutically acc&ﬁ abl e al kal i
metal” or ammoni um sal ts "@E} acid addition salts or said

am noal kyl esters. The t p ounds are those of Formula |1,

wherein Ris hydr ogen, ) -rI-EtIo L)), =Rt uoro, chloro or trifluoronet hyI
advantageously in the 5- p03| i®Bn, ea %f mand pistheinteger 1, qis
the int eger en or ]ghenyl t he nono- or bis- am de,

y.dr o
the nono- "Ofc bsl’gcﬁ’o‘iﬂg?ya'f%“%‘? fﬁ')c 14T, SPIBRRS! thenepf) whereim R and .-
sal ts espdsi bydrpgeAraIRGE Wri ﬁﬂdm FLOLRPAED & ahitn afisd thogeno or : '\_j
trifluoromethyl m is the integer O or 1; each of p and q is an mteger
from 0 to 2; anq:ﬁ' is hydrogen or phenyl containing a substituent
group R; the mono~ ox.bis-amide, the mono- or bis~(lower alkyl or
w-amino-lower alkyl) esters, and salts, especially pharmaceutically
acceptable alkali metal or ammonium salts of said acids or acid’

-

addition salts or said aminoalkyl esters.

The most prefer:ed_coﬁpoﬁede are those of qumula II,.wherein ﬁ is
hydrogen, methyl, methoxy, fluoro, chloro or trifluoromethyl,
advantageously in the 5-position, each of m_aﬁd p isthe integer 1, q is
the integer 1 or 2, and R' is hydrogen or phenyl, the mono- or bis-
amide, the mono~ or bis-(lower alkyl or (-amino-lower alkyl) esters,
and sal:seespecially pharmaceutically acceptable alkali metal or ) -/
ammohium salts of said acids or acid addition salts of said aminoalkyl

esters.

The compounds of this znvention are prepared accordxng to conventional

methods, a&vantageously by.

1) condensing a compound. of the gemeral Formula III



ammoni um salts of said acids .or acid addition salts of said am noal kyl .
esters. JThe conpounds of ‘this |nvent|on are prepared according to

conventi onal nethods, advant ageousl y by: 1) condensing a conpound. of the
general Formula |11 ~ [err] og said acid or amno derivatives thereo
with a reactive functional derivative of a conpound of the general For,

IV COOH [err] 2) hydrolysing or-al coholyzing a conpound of the genera
Formula V [err] wherein at |east one ofgX and Y is cyano, and the oth
said free, am dized or esterified carbo}¥ group; or 3) hydrogenati ng in a
‘compound of the general Fornula \®bferr —@5 said acid or Q%I?erl vatives
t hereofT™the indole noiety to the iRdol jne noiety; and, |f d

converting any resulting conpound in anLF?? her corrpound of this invention.
Reactive functional derivatives of co G€ 1v are preferably ester-
hal i des, sinple or m xed anhydrides, Such as the |ower alkyl half esters of
sai d acid chlen isdéd acificoxcpuine dard:umtﬁireke therecrfi xeithaaetdaetDve Eyacyiangli c

anhydri des. S?éﬂvﬁ@ﬂil ﬂgag B ha og{qg Setd Sand ?I §Qccurs ei t her

spont aneously, or in the presence ensi
' COOH
'HOCO~C H%E-T—Rb (Iv); or

2) hydrolysing or alcdholyzing a compound of the general Formula V

- o : )3

——C—R, | W
Ry
Y
O-CnH;: -1 Rb

wherein at least one of X and ¥ is cyano, and the other is said free,

amidized or esterified carboxy group; or

3) hydrogenating in a compound of the general Formula VI

C—COOH A28
N (V1)
: COOCH
_ | ~ Co-C_H5——R
o c n 2n-1. 0

or said acid or amino derivatives thereof, the indole moiety to the

-

indoline moiety; and, if desired, converting any resulting compound

into another compound of this invention.

Reactive functional derivatives of compounds IV are pfeferably ester-
halides, simple or mixed anhydrides, such as the lower alkyl half
esters of said acid chlorides, the cyclic anhydride, or mixed acetic
or cyanoacetic anhydrides. Said condemsation of compounds III and IV

occurs either spontanecusly, or in the presence of condensing agents,



-9- such as organic or inorganic bases, e.g. said.salt-form ng anrines or

al kal y~netal carbonates, or disubstituted carbodiim des. Said. hydrol ysis of
the figt{iles V to the corresponding acids or amides is advantageously >
~carriepg gut with inorganic ac$ds, such as hydro- halic or sulfuric acids,

I n kn manner; and sai d al coholysis is anal ogously performed in the
presence of both said acids and the cor- respondi ng unsubstituted or
substituted | ower al kanols. Finall sai d hydrpgenation of the indoles Vi

to the i ndBRrtf OF8FHCHPE JFBEEIHRFSe cOY iﬁb“’?-éa SioERtIE fARtRes oF

hydr ogenatd1easi afetdt axybondteslcasdidubist bearienl €arboiiinigagal ytically

activated or nascent hydrogen, e.g. hydrogen in the presence of platinhum -
pal | adi um rhodi um or nickel catalysts, -.or hydrogen generated -

el gct rol ytsaaaltkgd,rowsbibyof f’igteaﬁiﬂrg.meﬂﬁl HBttfileScmeaﬁi:ﬂiﬁn@raﬁJdGOdm)hﬁidéy SO
reduci ng ent{s may be _used, ,such_as, Si e of conplex |jght t al

hydri des, a’.% é?%Fg?fﬂ’?,lyo?arﬁaffgﬁPﬁg FRPTSEREE iacg&’als“%raﬁhy{ﬁﬁpaes or
_cygnf)_bor Og;giﬁ.éCBgSsu‘lﬂ’tﬁﬁeri_ﬁdsl Sid Rfiowas ; hﬁWrrd Riri; _Enc_h)edwgﬂaal?dna;& ﬂist E_e |

i ndol i ne-2S-¢ar bo i c.aci ds,. or. sai erivatives thereof, t.h chira

cat al yot s. SHALOBTGTY REFFATAEE 5P i, Bt AenGof PRYIPEIS Eids \arthe cor-

(R -1, 2- birespoudingmydsubpbitipbd nsy) sfibsyitited lower alkanols.

(R) -1, 2- bi s(o-ani syl phenyl phosphi no) - et hane and 1, 5-cycl ooct adi ene. The
conmpounds of the invention so obtained, can be converted into each other
accor di ng rigatDyvesid Gyatogeabbidis of TtHeS inddles W pl the ifdsllinesHOr dei des or

esters may be further, hydrol.yzed or al coholyze trans- esjperified) S :
ccor di ng V8oppetereed et ikE o SemERR Lom T rape e one & ARSI tetal )
car bonat esindeo1&w,0 £6x i ckafpld,cabfl carglpticReoubbtivatbd & assdbat hydrogen,
esterified with said ynsubstituted or substituted | ower al kanols or

di azoal karfe®: BYITOZER & Ehe PRESLRCS| Of PAALInuma A} Aty ThediymoKi ti on salts
i n conventdieral d¥RADMts, or hydrogen generated electrolytically, or by the

action of metals on acids or alcohols. Also reducing agents may be
used, such as simple or cﬁmplex light metal hydrides, e.g. boranes, or
advantageously alkali'metal borohydrides or éyanobbrohydridesQ' |
Preferred is the asymmetric hydrogenation to-the.indoliﬁé—zsécarboxylic
acids, or said derivatives thereof, with chiral catalysts, as, for
example, prepared from a rhodium salt with (R)-l,Z-bis-(diphenle
phosphino)-propane or (R)-l,z-bis(o-anisylphenylphosphino)-ethane

and 1,5-cyclooctaéiene.

The compounds of the invention so obtained, can be converted into each \Jf-
other according to conventional methods. Thus, for example, resulting

amides or esters may be further hydrolyzed or alcoholyzed (trans-

esterified) according to proceés 2), or with aqueous alkalies, such as

alkali metal carbonates or hydroxides, respectively. Resulting free

acids may be esterified with said unsubstituted or substituted lower

alkanols or diazoalkanes, or converted into said metal, ammonium or

acid addition salts in conventional manner.



1 - 10- Thus, for exanple, any resulting free acid or base can be converted
I nt‘o a correspondi ng netal, amonium or acid addition salt respect- ively,
hy reacting it with an equival eptmanbunt of the-.-correspondi ng base, bea
salt, acid or ion exchange preparation, e.g. said acids with al W
amoni um hydr oxi des or carbonates, or said am noal kyl esters wit ;
i norgani ¢ or organi ¢ acids respectlvel . Any. resulting salt may also be
converted int Shusqefor @ecagmmoam resyltmxefe&q agid lve baget ean et bgﬁimager )
acids or base p gw 0 i i.onshi et ween t he
free conpoundgngozﬁdgﬁfeﬁg&}/ mL’ er ebf%whg%\q/’lérg‘gm(r:gd&t 198 WIS RES ¢t

i nvent i‘ert, rlYﬁrberhncﬁeaFentgwt sufth an egefivaleatl 4munt dfhu:he ngt-es(ﬁqndang
correspondin | d r ded such ossible o

appr opP| at e 8}:%?4 %@:’srigﬁ’ QE?{'SO%C%%IP e%ha%% aneParagrﬁéjnér Fafss st“E R8I ae
11 and IV arwﬂn@\lhabr o f anmowni un Mrmmyﬂebeomhhnbmmleapmr £a1) anndELkPOAS

exanpl 5. her et hErURI 610 MBHRT &5 ' Faprth FEUF SPEPHST Dl APed
according to cmttemtaadnahayrmumm cmvgr;emﬁncorﬂenstag cbiifounidl, by €S
correspondi ng nd/or 1V acgordi to said process 1.
Starting mat e#%rtag &or rru‘%%ef/ t?‘ érb%“&f’ﬁ&f" ey} ggﬁ’gs EESPRALABELY «known
per se, for exanple by |ntrodu0|ng a correspondlng acyl radical into an

i ndol - 2- car boi I n case_ m xtures of geonetrical

. | k
or optical |so‘¥rer1§ g‘(f: t 5 Vﬁc’(r?sg kS, b Po‘?‘“l‘—’&??rlﬁhﬁe 126 GORROUBFR AdaFifed,

t hese can be se:psr ahatholfnmhetnbeesmgbﬁpdu&em thlYirRhEls bP iﬂi@%x\éﬁé

known, e.g.. r gctJongk ttl:llath(l)n, crystallization and/or_ .
ehr t ogr aph¥* eof, 1s refer © 1n this context, a corresponding salt is also

1ntended, provzded such is poss1b1e or appropriate under the circum—-

stances.

The starting materials of Formulae ITI and IV are known or if new,
- : they may be obtained according to methods known per se, for example.

analogously to the methods described in the examples herein.

Starting compounds of Formula V, are also obtained according to con-
'ventional methods, e.g., by condensing the nitriles corresponding to

L the Formulae III and/or IV according to said process 1.

Starting materials of Formula VI are obtained accordinghfo methods
known per se, for example, by introducing a corresponding acyl radical

into an indol-2-carboxylic acid lower alkyl ester.

In case mixtures of geometrical or optical isomers of the above
compounds of Formulae I to VI are obtained, these can be separated
into the single isomers by methods in themselves known, e.g., by

fractional distillation, crystallization and/or chromatography.
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Racem ¢ products can |ikew se be resolved into the optical antipodes, for

“exanpr: by separation of diastereoneric salts thereof, such as accordi ng
to J. g. Chem 43, 3803 (1978)~ e.g., by the fractional crystaltization

- of ~[err]-(tartrates,: mandel ates, canphorsul fonates, or

1-napht hyl -1 - et hyl i socyanates), or of d- or [err] (a- net hyl benzyl -

ammoni um naa.gxfﬂ n?ﬁge’d‘“%‘ EA\I0RRIAR . bél FelbiVea el ipeiBRY YHriBSses, .' g

dehydr oabi et rucine or strychnine)-salts pre erre
materi al &prRyamale, byl s¢parahior 9fogidssareimegie rsalepi sherpof houebfas The

above. Mol QRelag B s OBy ALk e SRAVASAA LN b BRI PO 1

the presence or bsence o SrecdTe
reagent s Msmlé.xsatmnbﬁ d-heredf(tavtratas almaptielateisk ad smphotsulfondtes,

condensi n gnLs. res tively ;and/ ,or inecrt her es,

| ow terrpesr%ature &'Qh%)%ﬁﬁ n‘gl‘ FRTIfe gseﬁef’gv%{gd ?%rggé?'é‘ﬁf&‘&g derabl y at
t he boili ragmpmmt, oinduoexénie;euim:'maﬁh, quimitney spdieid inegr eﬁhmh:riaézmspherl c
pressure. 2 further Jncludes r sai'd esses,

whi ch an |6§F§?r % aﬁ?‘%?jhc ToHt RAb) ag%'é‘ﬁ %ata’ﬁﬁéqév Pﬁ%f%fﬁgess i's
used as asttatinmgammlof Fandumyneimmhe $-spiralal sonear (dpitheet, Or in
whi ch the :Ii't aroeidng materials are formed under the reaction ‘conditions, or
in which t fction conponents are used in the- formor their salts or

optically pure antipodes. Miinly those starti ng materi al s should be used in
sai.d reac Qns, that l.ead.to the formation.o ose 58 ounds,_ i ated_;

above as B&Fn °é'§—§%‘l‘%ﬁ°f’§d\fﬁaﬁ Brme age sarrig §3 JieR &"I?ta bel ng
the foll omelngoctdu ial thes @waxce or [ahse:}:ce of diluents, preferably such as : J

are zqe:c to the reagents and are solvents thereof, of catalysts,
alkaline or acidic écndépsing or s#id other agents respectively and/ -
or inert atmospheres, at low femperatures, room temperature or
elevated temperatures, prefersbly at the boiling point of the solvents

. used, at atmospheric or superatmospheric pressure.

The invention further includes.anj variant of said processes, in which
an intermediate product obtainable at any stage of the process is used
as a starting material and any remaining steps are carried out, or

in which fhe start_ing materials are formed under the reaction conditionms,

or in which the reaction components are used in the form or their

salts or optically pure antipodes. . ' : NP

Maiﬁly those éta:ting materials should be.nsed_in said feactions,
that lead to the formation of those compounds indicated above as being '
especially valuable, e.g., those of. Formula II, and being the following

chiral isomers:

e
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The pharmacol ogically active conpounds of the invention are useful in the

nmanuf act ure of  pharmaceuti cal conpositions conprising an effective.-anount

Jhereof in-conjunction or admid& are with exci pi ents suitable for /€ bher

enteral or parenteral adm nistration. Preferred are tablets and Q?I@tin

capsul es conprising the active ingredient together with diluentsy -

| act ose, dextrose, sucrose, mannitol, sorbitol, cellul ose and/or glycine,

and lubricants, e.g., silica, IAN earic aC|d . its magnesi um or

cal cium salt and/ or pol yet hyl ehe- §jl ycol ,2for tablets, also bi ndergg - 9.
magnesi um al um ni um si |l i cat €, h(5348r@00Hge| at i n, tragacanth,

nmet hyl el | ul ose, sodi um car boxyret hw”~ cel | ul ose and/ or '

pol yvi nyl pyrrolidone, if desired, diFiARegrants{R)e.g., starches, agar,

alginic acid or its sodiumsalt, or r gn¢H-EoRB ur es and/ or

adsor bents, colorants, flavors and s ePRIES- ¢ )egﬁabl e corrp05|t|ons are

pr ef erabl y -aqueous i sotonic solutions or smspensﬂo and supposi tori es are

advant ageously fatty emul si ons or suspensions. Sai d corrp05| tions may be

sterilized Ehel/pdrarwctlagmaujyuam compohndss qir elmn.uvexg;whairel ugeful in

wetting or Isf ol S f.or ng the
re i ng o SRbRRRH AR Ryl LR BORIRSLSs BB S0E ACTHANHY.

t hera- peut iamankrdty thetecfbin mbeﬁmnsor S&hﬁ:qﬁrarwm:eatupdhnmmmsaﬁ!leons are
repared ac ord onventional .m xj nq, . inul atin t n t hods
Pespoct | vol $OF et oaiARHEYy PRFnc Tkl M Pl eRRt . Pe¥orfOR arROr il

i ngr edi ent . aﬂdLgelhtﬂmaageuIar comperising the admive ﬁ(grlmétg; ‘wegeptiern@drcont ai n.

bét 5 d,10 ft t { fol
Ereriat s ar SULARact o RSHRE s SEr-FHAP, RGP0 PATRRE S SRERLSED: bo

const r ued a&ebmmel aﬁa/batgmﬁnéher:ﬂombﬂeaw akUgfSsilica, talcum, stearic

ac1é its magnesium or calcium salt and/or polyethylene-glycol, for

tablets, also binders, e.g., magnesxum.alumlnxum silicate, starch
paste; gelatin, tragacanth methyleellulose, sodium carboxymethyl-

- . cellulose end/or polyvinylpyrrolidone, if desired, disintegrants,
€.8., starches, agar, alginic acid or its sodium salt, or effervescent
mixtures and/or adsorbents, colorants, flavors and sweeteners. .

- Injectable compositions are preferably aqueous isotonic solutions or
suspensions, and supposieories are advantageously fatty emulsions or
suspensions.Said compositions may be sterilized and/or comtain

. adjuvants, such as preserving stabilizing, wetting or emulsifying
agents, solution promoters; salts for regulating the osmotic pressure-
and/or buffers. In addition, they may also contain other thera-
peutically valuable substances. Said pharmaceutical compositions
are prepared according to conventional mixing, granulating or coating '
methods respectively, and contain 0.1 to 75%, preferably 1 to 50%

. of the active ingredient. A unit dosage for a mammal of about

50-70 kg weight may contain between 5 and 100 mg of the active
ingredient. ' ' '



-

are given in degrees Centigrade, and all parts wherever given are .parts by
wei ght . not mentioned otherygse, all evaporations are performed under
reduce@ssure, preferably between 15 and 100 nmHg. -14- Exanple 1: To
t he sus 5ion of 5.0 g.of indoline-2S-carboxylic acid ethyl ester

hydrochloride, 9.1 g of powdered potassi um carbonate and 45 nml- of nethyl ene

chloride, 3.61 g of nethyl glutaroyl chloride in 5 m of nethylene chloride
are added el foldowing Egamiﬂes oern tiatpatedt to e.lﬁhﬁ-aﬂextw dniéntibh! &

over ni ght r r | ed t-h ice d 100 i of wat'er are
added. The%%r glg%nésle%g;%r"g %ésl ued 3% %{-éﬁgw\k&gﬁ%%%? eﬁ??&/ﬂ#&@?ﬁ‘iﬁ‘f‘&e%m d and
\i\aE zr dlt’) i @d‘eazrdreavupdegresh Cbml:i,gralieél tane a]bl palrts wheredver nlren are |
-(4-carbo y i_ndol i ne [baxyl i ¢ aci et hyl -ester nelting
at 88-90. és)ty"é'b%%& P INTT&IBP%JQFE fo?’iloe‘\gap"feeugl%ﬁrq acet vyl -

i ndol i ne- 2-peafdmneﬁl umdea:creldt[duidpmtslﬁﬂg,alpuemlly Betwed®Q5( LPGbh_and 172 g
of [err]- mm?onl dine are dissolved in 1,200 m of hot ethanol. The .
solution is alfowed to stand at room tenperature overnight and then at O
for 4 .days. The white crystalline salt is filtered off and di scarded. The
filtrate is evaporated, 1,000 ml of water are added and the soluti-on is.
adjusted to pH - 1 with concentrat ed hydrochloric acid. After 15 m nutes
the product is collected by filtration and -washed thrice with 250-m of 2N
aqueous hydrochloric acid, twiee with 500 mM of water and-tw ce with 100 ni
of ethanol, to give the 1-acetylindoline-2S-carboxylic acid nelti ng at )
214-215; [err]D = -133.3[err] (c - 1.165 i.n ethanol). The suspension of -~ . -
37.5 g thereof in 380 m of 2N aqueous hydrochloric acid is deoxygenated by
bubbling nitrogen through it for 5 mnutes,



foIIovved by refluxing for 2 hours. It is cooled to room t enpera

filtered.through infusoriral earth, the filtrate evapor at ed and | due
crystallized fromdiethyl ether- %sopfopanol to yield the :
i ndol i ne- 2S- carboxylic acid hydr chI oride nelting at 133 (deco I.tion);

[err]= -70.4[err] (c - 1 in ethanol). The solution of 34 g thereof in 350
m of ethanol is saturated with dry hydrogen chloride w thout external

cooling. The Mgghhi@ s % h:ﬁé etdsp&Hsidn MHIBS0 @ of ORIMOL AR5 IHExANE LhéNA
sol vent renovedumtTt— 15- crystallization begins. The concentrate is

pour ed IHEE 0 40@thyl ¢ster évﬁmcbépn@e 8oblgetf movdexedr patassium £egbenateer ed,
t | h | d
o yie e ingde 451%12?' e Qﬂ&&'&xl@ﬂ&_ e§£Wlhan§€ %ttgi r?fﬂr%i d&l@ﬁiée’ ng

at 179-181; [err (c - 1.385 71 27 To t
suspensi on of 5-110 Plopf pe@hymebehhrhé&mt adved| Vhlllendb‘lnrmes 28- teamboxyl i c

aci d ethyl est @lnhdba84-dl THE mn@gg Lsiddefleddi gile O A ﬁ%ﬁﬂ at32d! um

hydr oxi de and the" mxture 1s stirre roomtenperature ours. S
concent r at ed at¢°Pb%ﬁrrWFéhﬁéFatiﬂde1%@1r@ﬁweé€F @resaided., mq!eovesqmeukayssl ut i on

acidified withjgopcenbea eda%ped ﬂm ﬁﬁﬁfdrﬁﬁiéfkgﬂ e%aacmi “QP%F EE&#%H&“ ng

preci pitate collected, washe wat er to yie
1- (4- car boxybutexppsrared; r@oyield- 21!?- daﬂmbm@emwmwmgmolim—m?

[err] D --97.8 (Grboxk1Pecidbifit ng 3+ 88-dg*e solution of 11 g of
i ndol i ne- ZS-carngg/xlj‘ﬁ ccaC|1d roc or| 16% F %1§d3f pyridine, 8.25 g of

4- car bomret hoxy- 2- net hyl but anoyl chloride are added and the mxture is -

stirred at [ 00nE SRk Al b Qeaea&nwpx&ep q BY'fodidis ! B2dli sz'ﬂ-ﬁge ik at

roomtenperat ure pressu e resiaue 1s coO 1 fied
wit t™ 3N hydr oc h-néﬂ:@ea%-r@rhwlext acigt émxnmnmﬂaskhytxaoabx (ﬂ?l,o?GQjél%G)] and

172 g of £ -cinchonidine are dissolved in 1,200 ml of hot ethanol.
The solution is allowed to stand at room temperature overnzght_and
then at 0° for 4 days. The white .crystalline salt is filtered off
and discarded. The filtrate is evaporated, 1,000 ml of water are

- added and the solution is adjusted to pH = 1 with concentfated
hydrochloric acid. After 15 minutes the product is collected by
filtration.and washed thrice with 250 ml of 2N aqueous hydrochloric
acid, twice with 500 ml of water and twice with 100 ml of ethanol, .
to give the l-acetylindoline-2S-carboxylic acid melting at 214-215°;

_[a]D = =133.3° (¢ = 1.165 in ethanol).

The suspension of 37.5 g thereof in 380 ml of 2N aqueous hydrochloric
acid is deoxygenated by bubbling nitrogén through it for 5 minutes,
followed by refluxing for 2 hours. It is cooled to room temperature,
filtered through infusorial earth, the filtrate evaporated and the
residue crystallized from diethyl ether-isopropanol, to yield the
indoline-2S-carboxylic acid hydrochloride melting at 133° (decompo-

sition); [a}D = =70.4° (c = 1 in ethanol).

The solution of 34 g thereof in 350 ml of ethanol is saturated with
_ dry hydrogen chloride without external cooling. The mixture is

stirred for 2 hours at room'temperafure and the solvent removed until



The extract is evaporated, the residue dissolved in 125 nl diethy| ether

sol ution conbined with that of 10 m of dicyclo- hexylamne ip 125
ne. The precipitat e}és col |l ected, washed with hot ethyl -acetate "

ed in acetone ovéermM ght, to yield the dicycl ohexyl ammoni um

Domet hoxy- 2- net hyl but anoyl ) - i ndol i ne-2S-carboxyl ate, nelting at

err]; the corresponding free 2S-acid nelts at 97-99[err]. The first

starting material is described as internediate in Exanple 1, and the second

may be prepared as_ follows: -16- 9.64 g of oxalyl chloride are added to

t he sol uti ofryitadlizarion begias HFhettrmegntratet is iPbutedidnto #0Ddr]( US- Pat ent

4,052,511) | € i T e is ref]uxed foetwo

hours and eege%%é%ﬂegfﬁlﬁéﬁ??ﬁemﬁg%gﬁe do%-féé-gﬁgf h'iﬂ Bﬁ?gné

chlori de, wAreHipg-2fseqrbexydic acidietdyl ¢aver heydrpehldridaimedning=sanpl e 4:

The solutio o0 of Jgrelotd pe o ] j,6.acid ethyl ester and 2.5 g

of 2-(2-phe2(73ﬁ11>§lz)_fgagpariggacdléd a%?%?ar%%%#&g'm of toluene, is heated

to 70[err] overnight under nitrogen. It is evaporated, the residue

di ssol ved | gxgisAthyd 18t i 1t h. N hydr lorie acid -
and ext ract'lf.",é#il'r'r's<';1rtG u?ge{ EH{“%’SE%E"%% ﬁggﬁgé%%aﬁgfmée%ﬁgg‘&ﬁ% T is
cool ed, aci #rdaldgevdSriarhoxydit|acid cethyl cested ire 43} aftmethahth israddddene
chloride: The Ar ' agl a4 , e_fesidue dissolved in
di et hyl et her daanggptgqgo Ut ?%)dnu%oﬁ%%ggﬁw%g i {hr?a?{’g?“r P BFedyftycl o-
hexyl ami ne reempSerpergturr fanct hvhes + dsulg icogcqnteetel taat moms ténperatwsk of f
and washed w ' i L C exyla nL um N )
1-[4-car box?—dﬂ} f E@ﬁﬁ‘éﬁ“?}f%’ géll}? a%ﬂ'%o% i énaglt‘)'ﬁ?or?eééﬁ'é%g?%wf'i ‘E:mefff"élraé:Fﬂyl /
ester, melt hyfroghloriz- agi4] while cpolingy the resultingrpredipitat8ecollected, -

washed with water and dried, to yield the l-(4-carboxybutanoyl)-

- indoline=-2S-carboxylic acid melting at 175-177°§'[_a]D = =97,.8°
(c = 1.0 in ethanol). '

Example 3: To the solution of 11 g of indoline~2S-carboxylic acid
hydrochloride in 75 ml of pyridine, 8.25 g of 4-carbomethoxy-2-
methylbutanoyl chloride are added and the mixture is stirred at
room temperature overnight. The pyridine is distilled off at room
- temperature and reduced pressure, the residue is cooled, acidified
with 3N hydrochloric acid and extracted with methylene chloﬁide.
The extract is evaporated, the residue dissolved in 125 ml diethyl 'ﬂ;
~ether and the solution combined with that of 10 ml of dicyclo-
hexylamine in 125 ml of hexane. The precipitate is collected,
washgd with hot ethyl acetate and suspended in acetone overnight,
to yield the dicyclohexylammonium 1-(4-carbomethoxy~2-methylbutanoyl)-
indoline~2S5-carboxylate, melting at 203-205°; the corresponding |
free 2S-acid melts at 97-99°. '

The first starting material is described as intermediate in

Example 1, and the second may be preﬁared as follows:



%

free acid with N hydrochloric, acid. The starting materi al

fol l ows:.29.8 g.of indoline-2S- carboxylic acid ethyl ester

I's prepared as

hydr ochl ori de

are partitioned between 300 nl of saturated aqueous sodi um bi carbonate and

100 i of nethylene chloride. TH® dqueous |ayer is extracted tw ce
additional 200 ml of nethylene chloride, the conbi ned organic | ayg

W th saturated aqueous sodi um chl oride and evaporated, to yield

i ndol i ne-2S-carboxylic acid ethyl ester as an oil, show ng the major

| R- b@d at 51739155 g;_leég%hyi Icqag%ﬁfdel&;g aaa?&&cuu&eammmaﬂ leui & |o];§| aci (cji

J em Soc in acetjc acid anhyd refluxe
1[or 4 houts and ?M‘z'ﬂﬁéhif@é‘ltﬂ%@'cl acid (US-Hatent 4, P?Mlafét‘h?? Bk her,
to yield the cgg r&%as?mienehpmwr iTHe xﬁuadthwgsa&eﬁ%xéé)%r two hédrs afxanpl e
5: The solution of. 2. 4- car boxy- 4- phenet hyl ) -
but anoyl ] -i ndoFV?%’rESe‘l:»al"Bo%ﬁl cﬂ'%fcf‘ﬁc%,‘%éﬁ'y?t E@'ﬂeﬁhﬂl}mﬁaﬁﬁylo@]@éﬁﬁ%\nol

and 17.6 m of yhi @fyeaiseasaslisuah R¥enexd FariterSphriiredadion! 0OM t enper at ure

for 2.5 hours.
pressure, the
and extracted

residue crystalllze ron1$etroleun1e{her
1- [ 4- car boxy- 48PB¥ I, REER AD
at 136-138. Exasmieo$: :d&aegé Jiipthdatel N> 78¢ fmdmghl:%ﬁaeat@pt

-exanpl es, the
ZS-carboxyllc

It is concentrated at room tenperature under reduced _
aqueous solution filtered, acidified with hydrochloric acid

Phioh18B4 N theNéo168i & lodez. o§h§ @&ﬁ&&h@sﬂéﬁ%ﬁ&f&i Rrd the

)2+ 3b&it%néy ﬂfPPﬂ%RﬂhV¥¥? Stiﬁﬂcbé%§4|aeh¥ﬁﬁléerﬁﬂ ting

follown g carboxyalkanoyl or -aral kanoyl)-indoline-
9

SVIRpTrage FGPme&uPue Wi8$p1ypd -in ddethyd ethere H}?ds?brtrl}m R3 -

H tas vell as gainbadeidn At hyd@dchivieOdoiddbsa RkEPARE wild satdr@Edd
rer ‘I ndol i ne-- mp [err]

aqueous sodium bicarbonate. The extract is cooled, aczdxfzed w1th
hydrochlor:c acid and re-extracted with methylene chlorlde. The
organic extract is evaporated the residue dissolved in diethyl
ethef.and the solution combined with that of 1.2 ml of dicyclo~-
hexylamine in 25 ml of hexane. The resulting precipitate is filtered
off and washed with hexane, to yield tﬁé dicyclohexylammonium.
1=-[4=carboxy=~4-(2-phenethyl)-butanoyl]~indoline=2S~carboxylic acid
ethyl ester, melting at 132-134°. It may be re-converted to the

jfree acid with N hydrochloric acid.

‘The starting material is prépared as follows: 29.8 g of indoline-2S-

.carboxylic acid ethyl ester hydrochloride are partitioned between

300 ml of saturated aqueous sodium bicarbonate and 100 ml of

methylene chloride. The aqueous laier is extracted twice with

‘additional 200 ml of methylene chloride, the combined organic layers

washed with saturated aqueous sodium chloride and evaporated, to

‘yield the indoline~2S-carboxylic acid ethyl ester as an oil,

showing the major IR-band at 1730 cm-l.

" The soiution of 12 g of 2-(2~phenethyl)-glutaric acid [J. Chen.

Soc. 1950, 1683] in 75 ml of acetic acid anhydride is refluxed for
4 hours and evaporated. The residue is crystallized from diethyl

ether, to yield the corresponding anhydride melting at 78-80°.

edN@cPigVvi ous



COCH deri v.
122- 124[err]

3

2- COCH der.

f or

ydrate 2
r] este

[err]
r 3
[err]
ester

et hyl

I ndol i ne-
H CH

125-127

or NWVR 1

- 17 -

met hyl

[err]

et hyl

ester

72-74[err] 6
[err]
Example 5: The solutiepsf] 274 & pf biﬁt?#ﬂban"'-(ZmenFéhﬂ])'

butan&?lﬁ-mc{oqg.fi-z@%bG%i% ac?d Q%gﬁ deter %.n 17.6 ml of

[err]

. 83-85[ err]
et hyl -
4. 25,
1.30 ppm 5
ester 7

ester-D (Eﬂqyghqup amd 17 6 m1 of N aqueous sodlum hydroxxde is stirred at

58-60[err] g4
- 70-72[ err]
1.17,
1.15,

gﬁ erature for 2.5 hours. It is concentrated at room
reo

chloride. The extract is evaporated and the res;due crystall1zed

from petroleum ether, to yield the 1-[4-carboxy-4-(Z-phenethyl)-

butanoyl]*indoliﬁe—2$rcarboxylic acid melting at 136-138°.

Example 6: Accordlng to the methods 111nstrated by the prev10us

examples, the following 1-(carboxyalkanoy1 or -aralkanoyl)-1ndol1ne-

[err]temperature under reduced pressure, the aqueous solptgqp[ﬂghtqudythr(» 12
(erytfui@icied with hydrochloric acid and extracted with metﬂyf%ﬁepF”n

2S-carboxylic acids of Formula I, with Ph = 1,2-phenylene and Rl = Rz
= R3 = H, as well as sa1d derivatives thereof are prepared-'
: - - . N
No. | C] on=1 Rb anZn-l R~ Indoline m.p. °C
COOH deriv. . 2=-COOH der. or NMR
1 g:-caz - - 122-124°,
3 83-85° for
hemihydrate
2 (cH,) 2—'2: - ethyl ' 104~-106°
ester |
3 " - - 172-174°
4 EH-(CHZ) methyl ethyl 4.25, 3.65
Hy . ester ester 1.30 ppm
5 " - - 72-74° '
6 caz-g:-cuz - ethyl 125-127° |
3 ester i
7 - - 125-127°

Continued
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2, 4 6, 11 and 12 are the 3- carbonethoxy 2- et hyl pr opanoyl

2- nethylglutarlc anhydri de, 4-carbofret hoxy- 2- net hyl but anoyl

‘3- met hyl gl utari ¢ anhydri de and=t¥e=erythro or threo

4- car bonret hoxy- 4- (2- phenet hyl ) - 2- net hyl but anoyl

i

Cc
C

chloride respectively.

That of conpounds 8 and 10 may be prepared as follows: The solution of 6.0

g of neso-
(1955)] in 4
yield the ery
into the acid
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correspondi ng
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The starting materials for said compounds 1, 2, 4, 6,.11 and 12 are

the 3-carbomethoxy-2-methylpropanoyl chloride, 2-methy1g1utaric

anhydride, 4-carbomethoxy-2-methylbutanoyl chloride, 3-methylglutaric

anhydride and the erythro or threo 4=~carbomethoxy~4-(2-phenethyl)-2-

methylbutanoyl chloride respectively. That of compounds 8 and 10 may

be prepared as follows: The solution of 6.0 g of meso-Z,k-diméthyl-
glutaric acid anhydride [J. Am. Chem. Soc. 77, 1862 (1955)] in 4 ml

of methanol is refluxed for one hour and evaporated, to yield the

erythro-4-carbomethoxy-2,4-dimethylbutanoic acid. It is comverted

into the acid chloride by refluxing it with 10.9 g of oxalyl chloride

in 50 ml of methyleme chloride for 2 hours, and evaporating said

mixture.

The corresponding threo-isomer is analogously obtained from the

racemic anhydride.



stirred at roomtenperature for 3 hours and evaporated under reduced
pressyre~The residue is treated with 20 ml of 3N hydrochlori-c acid and
extrattgd, three times with 10 §T1_Of met hyl ene chloride and the extract is *
.evapor a jto dryness. The | -%4- car boet hoxy- 2R, 4R-

di met Nyl but anoyl ) -i ndol i ne- 2S-carboxylic acid obtained is dissolved in 75

m of r and treated with 2.2 nl dicycl ohexylamne to yield the
crystalline dicyclohexylanmoniumsalt. This is slurried in a mxture of 40

nm of ethyl mesphéd:amkk 45lutionl of6% goefdufsipatbemthoxyyi2zsnéthylbusaoyll-on
-for 1 hour. [he_et acetate | aver LS. sepasrat.ed shed wth.water, dried
over sodi um g;;?‘h‘?ee'%sa?ﬁf?’gﬁldﬁr 3%/’5% ‘F’é’“&!’ﬁgra]%’:é“ H\é‘@t %ﬁeﬂe%ﬂ%nl% rom hexane
yi eljds l|-(4-§a’ﬂixb@£&d”lﬁiyh 2hmddia di 0%t Byd Btbaed)ib) a iprdssurecbatFleasbaopki C
acid, nelting at 125-127[err], lalD - -159ery] (c = 0.2 in ethanol). b) By
usi ng 4-carb ﬁﬁﬁrfé?éghayﬁutgkdﬁl e‘&ﬂ‘ﬂ%;ﬁi{a F&%f&ﬁh‘hﬁf tg&fﬁg\ up in o

45 car boet hoxyat2R, 4Rediniveiuty| ddidafiad witd QNi wirashltaderadiddatiodvand ahe .

obt ai ns 1-(4-carboet hoxy- 2R, net hy| but anoyl ) -.i.ndol i ne;2S-carboxyl j £ acid,

Tol 11 ng ar | 1HHLFRS ofoh e qipenet mechyshs) gpibeine 5 Eiares AYRtaLGRE)

Si (rjn : arly pre.;:z;a,{3 ethd aistedré- £arfitesdudx ynd Bhee Srediapy |tritwatgd )with diethyl

I ndol i ne-2S- car boxyli ¢ id. d),, Prepare imla are.. . . '

1- (4- car boet ﬁ%’ %/? Z'F!gﬁqc ﬁg? W%(éBﬁt%m%'i-%%ﬁ#‘X?p?&)c.d’PB%WT%S'aCi ds
wherein the Gafdesylicoacid mebeingndol1i92e19utcl eus i s substituted by either

met hoxy, chloro or nmethyl. The starting materials are prepared as foll ows:
A solution of 3.7 g of 2R-nmethylglutaric acid [J. Am Chem Soc. 77, 3383: /
(1955)] in lixksHplef8:aaPtpd aChdiutiol dfS1543 gr 6f ialofieerScatboxylibauvid. The

reaction mxiure s evaporated to dryness vield the. 2R methyl i
anhydri de, nBY tﬁ°ﬁbl°a=ﬁ538¥°5§%éﬂ Pyridine)at thg%rggﬁ 93¢ g of JDQ; o arl C |

ethoxy=-2R,4R-dimethylbutanoyl chloride. The reaction mixture is

(=

stirred at room temperature for 3 hours and evapdrated'under_reduced
pressure. The residue is' treated with 20 ml of 3N;hydroéhloric acid

and extracted three times with 10 ml of methylene chloride and.the_

extract is evaporated to dryness. The 1-(4-carboethoxy-2R,4R- |
dimethylbutanoyl)~indoline-2S-carboxylic acid obtainéd is dissolved

in 75 ml of ether and treated with 2.2 ml diéycloﬁéxy;ﬁmine to yield

the crystalline dicyclohexylammonium salt. This is slurried in a

mixture of 40 ml of ethyl acetate and 45 ml of 5% aquecus potassium
bisulfate solution for 1 hour. The ethyl acetate layer is separated,

washed  with water, dried over sodium sulfate, and evaporated to ' S
dryness. Crystallization from hexane yields 1~(4-carboethoxy-2R,4R- '
dimethylbutanoyl)-indoline-zs-carboxylic acid, melting at 125-127°,

_[a]D = -159° (c = 0.2 in ethanol). ‘

b) By using 4-6a:boéthdxnyR:methylbutgpoyl chloride instead of the
'k;cafbdethoxy-ZR;4R=dim¢thylbptanpyl chloride as described above,

one obtains 1-(4~carboethoxy-2R-methylbutanoyl)=-indoline-2S-carboxylic
acid, melting at 133-135°, [c]D = =120.5° (¢ = 0.2 in ethanol).



(c =1.0in chloroform. 2R.4R-dinethylglutaric anhydr| de, nelting at
43-45[err] 56.5[err] (c*- 1.0 in chloroform is prepared in ide
Jashion frem 2R, 4R-di net hyl gI utaric acid [Arkiv Kemi M neral .
(1940), [a]D - -35.5[err] (c=20.0 in ethanol]. Sinilarly prep
2R-i sopropyl glutaric anhydride fromthe correspondi ng 2R-i sopro glutaric
acid [Arkiv Kem Mneral. Geol. B23, 1 (1946)]. A solution of 1.7 g of

2R, 4R- di et hyl gl ut arl c anhydride in 40 m of absolute ethanol is heated
under reflux gve d- EYRERSS28-G s¥hERIpY1butanoyl) -
4- car boet hoxyé))ZR 1R- d&%%§%%?§ﬁ§§ a%:%oll,gas an oil, erp? 1149 4fe>rr] (c -
1.0 inMet hanoi-!)df-'lme;tgﬁn@ﬂr@ﬂxbhcza@-dg of 2R-nethyl gl utaric anhydride in 10
m- of ethanol is refluxed for 3 hours and evaporated to dryness. A solution
of the oil in 25 mM of ether is treated with 5.0 ml of dicyclo- hexyl am ne
in 25 m of r\&&nepansdysmzaarhe axe c’aw(bmrhekm%t‘*ﬁy#meb Ykmytanayddd as

t he dicycl oh 9 - E£5 o the
free acid with | %l ﬁ%oﬁlélcg%?z y % e%‘?%@tls %““g‘af‘ et h algae?lgfg gi ves
4- car boet hoxyn@enet#ﬁybmﬂtamwﬂ by ieither methoxy, ¢hlopo or Eﬁtlwl (c =1.01in
chloroform. A solution of 1.27 g of 4-carboethoxy-2R, 4R-di met hyl but anoi ¢
acid in 15 m of nethylene chloride is treated with 1.7 g of oxalyl

chl ori-de, heathed sterfdng regtenialsoprs prepanedans folipemat ed to dryness to

yi el d 4-car boet hoxy- 2R, 4R-di net hyl but anoyl chloride, NWR peaks at 1.8, 2.5,
2.8, 4.1 ppm Simlarly prepared are the 4-carboet hoxy-2R-methyl - butanoyl
chloride (NI\/RKp?@ékSlqgt OQ p7 g.of 2R-n@ethplglusaric heidl-[Jardm- Chem. Soc. 77,
eyhoxy- 2R Sopigapyidus "ol Q! difeeyt R bERIY 1R B 2CeEOPy!4C acid,
=5-‘efil or o-i ndo I ne- box

hours, The reactLUn mixture is evaporated to dryness to yxeld the

.Zerethylglutarzc anhydride, melting at 50-52°, [a]n = + 43.8°
(¢ = 1.0 in chloroform). 2R,4R-dimethylglutaric anhydride, melting
at 43-45°, [alD = + 56.5° (¢ = 1.0 in chloroform) is prepared in
- identical_fashion from 2R, 4R-dimethylglutaric acid [Arkiv Kemi
' Mineral. Geol. Bl4, 1 (1940), [a]y = =35.5° (c = 2.0 in ethanol].

Similarly prepared is the 2R-isopropylglutaric anhydride from the
corresponding 2R~isopropylglutaric acid [Arkiv Kemi Mineral. Geol.
B23, 1 (1946)].

\,/ A solution of 1.7 g of 2R,4R—dimeth§1g1utaric anhydride in 40 ml of
absolute ethanol is heated under reflux overnight and evaporated

to dryness to yield 4-carboethoxy-2R,4erimethy1butanoic acid as an
oil, [a], = =49.4° (¢ = 1.0 in ethanol).

A solution of 2.9 g of 2R-methylglutaric anhydride in 10 ml of
ethanol is refluxed for 3 hours and evaporated to dryness. A solution
. of the oil in 25 ml of ether is treated with 5.0 ml of dicyclo~

hexylamine in 25 ml of hexane to yield the 4-carboethoxy-2R-methyl-

butanoic acid as the dicyclohexylammonium salt, m.p. 98-100°.



acid, and 5-nethylindoline-2-carboxylic acid can. be prepared fromthe
correspondi ng substituted indol e-2-carboxylic acid according to the method
descri bed for Exanple 1. Exanghe 9: a) To a solution of 2.63 g of "ethyl *
i ndol i pe=<&S- car boxyl ate in 40 of methylene chloride containing 4.8 g of
ot assi um car bonate is added 2.39 g of
~ 4-carboe y- 2R, 4R- di net hyl but anoyl chl oride. The reaction m xture is
stirred\oy€rnight at roomtenpera- ture and then extracted with 20 m of
water. The arganieod g%eEhé $rdeaed W%trhlﬁ-%ymo&ﬁom R¥$d AnA! &Eﬂrﬁc@fdnd and
15 mM of wa er 5r|e over sodiums ate and evaporated to give eth
ﬁ ( 4- ca{ boewhtixyatﬁﬂ atBtatiengives bucmgythnmeﬁ&mtemﬂso%ﬂdaPé & an oi |
aving [err 3 L - b) Simlarl repared is
ethyl 1-(4- lé’a}’b(]'} Sn(])'gyaéé Q%hyljlbgt%tpngg |n ol i ne- 2S-car boiyratg as an
oi I having NR peaks at 1.2, 4.1 to 4.3, 4 9, 6.7 and 7 2 ppn] usi ng

£ car boet Do ASTEL M RSO 4L A A1 00 BB S0Ne i °2

h)é(cjir gcgl gz i A8 w]ndf]methygemﬁf chlmaidhyisartrﬂ@tqdnww 7 Oﬁewtglb'brféﬂenidﬁsl de is
adde _ t f a97 of
1- (3-dinet hy g‘h%dﬁgga;l%%%?%P‘%(e?ﬁ% car{ya@#jnﬁ%&g&ﬁ t% %}dgﬂ%gg%% ?eact |gon
mxture is &t—carbedtladxyrmm&-émhaﬂ.hmmﬂ chldla;ds MR pealrscdtihiBe Adtser .

The organic,| |s se _of IN

hydr ochl ori g gtl a, B an%’?l 3@53\%%389 JEE E%%k}ﬂ%o%ﬁgg% ‘{?1

bi car bonat ebabindyllochlo”fhée drNynrpezakbaqleﬂ 0s 2d|ﬁ|.eld.3om sudlm]m &tdarhoe and
evaporated '

dr ss.to y - i
1- (4- car boet B9<§F % ]ffeolpﬁy{yﬂl%fxan o)?rlri 1-ﬂlﬂ'ngf.o'fll ne- 2S-carboxyl ate identical to
t he conpound of exanple 9b). S -

5-methoxyindoline-2-carboxylic acid, 5-chloro-indoline-2~carboxylic
acid, and S-methylindoline-Zﬁcarboxylic_acid can be prepared from
the corresponding substituted indole-2-carboxylic acid according to
the method described for Example 1.

. Example 9: a) To a solution of 2.63 g of ethyl indoline-2S-carboxylate
in 40 ml of methylene chloride containing 4.8 g of anhydrous potassium
carbonate is added 2.39 g of 4-carboethoxy-2R,4R-dimethylbutanoyl
chloride. The reaction mixture is stirred overnight at room tempera-
ture and then extracted with 20 ml of water. The organic layer is cy
washed with 15 ml of 1N hydrochloric acid and 15 ml of water, dried ~
over sodium sulfate and evaﬁorated to give ethyl 1-(4‘carbbeth0xy-2R
4er1methy1butanoy1)-1nd011ne-28-carboxy1ate as an oil havxng [a]
-130.10° (¢ = 1.0 in ethanol).

b) Similarly prepared is ethyl'1-(k-carbbethoxy-2erethy1butanoy1)-
indoline-2S~carboxylate as an oil having NMR peaks at 1.2, 4.1 to
4.3, 4.9, 6.7 and 7.2 ppm, using 4~carboethoxy-2R-methylbutanoyl

‘chloride as the acylating reagent.



Exarrpl e 11: A solution of 0.45 g of ethyl -indoline-2S-carboxylate and 0.30
g of 2R 4R-dimethylglutaric anhydrlde in 10 mM of toluene is sstirr

J0[err] for. 18 hours. The reaction mixture is cooled to roomtenp
Washed twice with 5 nl "of 1IN hy# ochloric acid and extracted tw ¢e

m of 5% sodi um bi carbonate. The conbi ned bi carbonate portions a -
acidified wwth 4.0 m of. 12N hydrochloric acid and extracted three
with 10 m of methylene chloride. The conbi ned net hyl ene chl ori de portlons

T CaCr boy . Eadigle Tod ol ' Rl KPR ALK Ol (RIOML 2 carborylace |
havi ng*\ANVR peé)wdrmhlmrtdet end 1347 /g Ps ttaesbylamge dmd 6@ ml p@metﬁxbﬁqsl e 12: a)

To a solution =

4R- di et hyl - tf?'g%%iy % n F‘lﬁ %53? car gét%gﬁ %Bm?ﬁhyl?uutﬁano |ds added

28.2 ml of 1IN faéh@@dsbxc?dﬁars Mdl-cﬁardvn#bwmgprdm@)T%aéhymrMMmiée i s

stirred at roGgubeiGEAldlr ond Yealr i ey OLELAA & TBRR tenpliifipl N
0 ydroc e

acidified with concentrate loric acid xture is
extracted fourforinsdeysiand pouned Bitonweter.cTre onganicdbayethis sepbrated extract

Is dried over ﬁg%&k‘i‘i&&“&{]@&&i@@ 2RO ?doé ‘indﬁy\ﬁ}géﬁﬁﬁig 418, "fphdue IS

recrystal - lize rom et her-petrol eum et
1- (4- car boxy- 2%, ustedi and 13| ml of 10%Z QﬂueotigusmwylbmaNMatneS@Stem-boxyl ic

acid nelting 1%?% %g q%%%% is ;fgﬁ[ 6&4 ggﬁggﬂé glf 54&3Q9£eraggénéoar

hydr ol ysi s of -car ox -
but anoyl ).-i nddlrlmessz go mebdxgﬂhatﬂ el-((Exaanﬁoetli@t)'-mechxlmuahmmnmloﬁet he

*?L\tglrjlg;I ;E?Lndo I ne- %gi%bggéjﬂtllgsgctﬁgh%oé %&]ﬁaw ngglglma?'t’l ng poi nt of

93-95[err]=-142.8[err] (¢ ='1.0 in ethanol).
Example 11: A solution of 0.45 g of ethyl indoline-2S-carboxylate

and 0.30 g of 2R,4R~dimethylglutaric anhydride in 10 ml of toluene
is #tirred at 70° for 18 hours. The reaction mixture is cooled to
- room temperature, washed twice with 5 ml of 1IN hydrochloric acid and
extracted twice with 10 ml of 5% sodium bicarbonate. The combined
bicarbonate portions are acidified with 4.0 ml of 12N hydrochloric
acid and extracted three times with 10 mi of methylene chloride.
The combined methylene chloride portions are dried over sodium
sulfate and evaporated to give ethyl 1-(4-carb6xy-2R,4erime:hy1-
butanoyl)-indoline~2S-carboxylate as an oil having NMR peaks at
1.0 to 1.3, 4.15, 5.10, 7.2 and 8.4 ppm.

Example 12: a) To a solution of 3.4 g of ethyl 1-(4~-carboethoxy-2R,
4R-dimethyl~butanoyl)-indoline-2S-carboxylate in 30 ml of ethanol

is added 28.2 ml of 1IN aqueous sodium hydroxide solution. The
rgaction mixture is stirred at room temperature for 4 hours,
evaporated to remove ethanol and acidified with 3.5 ml of

concentrated hydrochloric acid. The mixture is extracted four times
with 10 ml of methjlene chloride. The combined extract is dried over
sodium sulfate and evaporated to dryness and the residue is recrystal-

lized from ether-petroleum ether to give l-(4-carboxy~2R,4R-dimethyl-



Db) Simlarly, hydrolysis of et hyI 1- (4- car boet hoxy- 2R- net hyl but anoyl)
i ndol i-Re< 2S- carboxyl ate yiel ds 1-(4-carboxy- 2R- net hyl but anoyl ) - _

i nda 2S- carboxylic acid, crystallized fromether and nelting at
147- yr], [err]= -125[e|-r]l3(-c - 0.2 inethanol). Simlarly, hydrolysis
of 1 aJ boet hoxy- 2R- net hyl but anoyl ) -i ndol i ne-2S-carboxylic acid yields

the dracid identical to the 1-(4-carboxy-2R-nethyl butanoyl) -
i ndol i ne-2S-carboxylic acid isol ated above. Exanple 13: A solution of 90 ny

4 car boet oty B R R 25T AR TR, BELE Bt i BF 105 1000 Pl D

4- car boet hox henet chlori e i N pyri dibhe bx&{ he
anal ogous protéese gebd n-beei‘-hamkpet ail for Exanple 8 to yield
1- (4- car boet hoxy- 2R met hyl - 4R- phenet hyl but anoyl ) -i ndol i ne- 2S- car boxyl i c
acid as the dicyclohexylam ne salt nelting at 146-149[err]. The salt is
converted t @imhbax hpéralysis (diyogfeﬁnefaﬁthplol:ééucabasyn@séhd}@éﬂwlg in
Exanpl e 8) - —oa

1- (4-car boet%oxyo%lzl‘% m 0%"?3 B rebr?ﬁ % %1?101>ﬂ) iiulldn ta111§a§1ggr boxylic
acid nel ti nghat:h@@r@&psr ﬁ}'om migﬁ[malqs Gbe ﬂ'(l‘lﬂ&nbnxm#%ﬂ}mﬁyhylﬁe
starting matyg s - g ._Dr s
descri bed miﬁ.‘h@ryalﬁ Jd&h(y) ﬁ%tte b%gg%maﬁggéq’gagaée Pﬂﬁ%&gﬁgkﬁ pggsﬁN
aqueous sodiafn®3naS’ oxialg 30+1l4ﬂ|-85‘h (sr= la@dinl etbawldel ution of 2.0 g of
L-prolinol (US patent 3,935,280) in 50 m of nethylene chloride. After
cooling the reaction mxture to Oferr], 4.0 g of -24- 4-phenyl butyric
“acid chlori dd Bémiddatyl, kydralysis axfc ethyl &rk‘tﬂ;aeboea:hgmzﬁeuemgbmwgry)-f or- 4,

hours at 01 ety LboNG ot ot VL8 IAOTASIRORRUERIIR R 0D

mxture is _ n-equal nme ‘of “net and the
| ayer s separimketineF8-carhexylicpacisly ceystallized from ether and melting at

147-149°, [a]D = =125° (¢ = 0.2 in ethanol). Similarly, hydrolysis
of 1-(4~-carboethoxy=-2R-methylbutanoyl)-indoline-2S-carboxylic acid -
yields the diacid identical to the 1-(4~-carboxy-2R-methylbutanoyl)-

indoline-2S-carboxylic acid isolated .above.

Example 13: A solution of 90 mg of indoline-2S-carboxylic acid
hydrochloride is treated with 92 mg of A-carboethoxy-2ereﬁhy1-4R-
phenethylbutanoyl chloride in pyridine by the analogous process
described in detail for Example 8 to yield 1l-(4-carboethoxy-2R-
methyl-4R-phenethylbutanoyl)-indoline-2S-carboxylic acid as the
dicyclohexylamine salt melting at 146-149°, Thg'salt is converted

to the free acid (by general procedure as described e.g. in Example 8)
to yield 1-(4-carboethoxy-2R-methyl-4R-phenylethyl-butanoyl)-indoline=
2S~carboxylic acid. meltxng at 95-98°, [a] = -117,5° (¢ = 0.88 in

chloroform).

The starting material is prepared in part according to the general

process described in Tetrahedrbn Letters 1980, 4233-6, as follows:

25 ml of 1IN aqueous'sodium hydroxide solution are -added to a solution
of 2.0 g of L-prolinol (US patent 3,935,280) in 50 ml of methylene

" chloride. After cooling the reaction mixture to 0°, 4.0 g of



washed with 30 ml of water and dried over sodium sul fate/ potassi
carbonate. The solvent is evaporated-to yield the N-(4-phenyl but
JL-prolinol -having | R peaks at 3280 and 1605 cnferr] =-40. 3[err]
met hanol ). 20.5 g of N-methyl -N,2¢ =di cycl ohexyl carbodi - i ni di um MeeiT
. [Angew. Chem, Int. Ed. 11, 229 (1972)] are added to a solution.of 5. 3 g of
R(-)-3- benzyl oxy- 2- met hyl propanol [Helv. Chim Acta 60, 925 (1977)] in 200
nm dry tet rahmdg,ﬂé&mﬁ&mde&cﬂal bhriBe 1 s2BdiddNend @6t Feddt MoK milkQurleSistirred
at roomtenperature for hours. The solvent is evaporated and 20 m of
ether and 5 nistbrresemigarouate faudedounshaty @Gy F?ngyglhvow koyprj gt jzeom
col | ected and tteﬁﬁefgﬂxpgr ﬂmé el i dH ﬁlﬁﬂ{r‘inﬂ Q9 aRd¥edi 30&&10&01%&' ca gel

with pentane to yield t S-(+) - 3-benzyl oxy-2-nmet hyl propyl 1 odi de having Rf

25 0.60 (9:1 &f M&ﬁ@e f-‘éi-mdﬁs#nd &he Jayprs [sepaTated. Thejonganip|phase-is) | |
in methanol). hsien Gieh I hf &hegeféxbua@rméa olvePréyaaaelsuﬁan/%seigé%qml n 2

m of dry tetrahg/drofuran and ad dropw se to a solution of "lithium
di i sopr opyl anicgsbenateg %"—nﬁ?b@}‘tl #? SUaPﬁraéFd ttot yiabdd Ehg lh'ré{'rpé@n!){‘%'rtﬂwﬂﬁder

nitrogen. Aftgr Sé)nmtﬁaﬂvinetmope&soat BRb Sid ﬂs053 cﬂe}‘zgla] - -40.3°

oxy- 2- et hyl propyl lodide 1S dropwi se I n Dtetra- .
hydr of uran. THe Fcadégi mwlm?rlé |759 8tg rqfemthm{-‘é‘hﬂ]"¢W°?m1@rba€1‘

-15[err] for L3;BAW Joai4d ﬂ&%he&eat Cinwtiueﬁe%gsqgmj%eaﬂmqu% of

ammoni um chl ori-de 'sol ut1 on reaction mxture is diluted wt

ether. The IayaeFel‘ﬁﬁ‘lens@péﬁétaa@fa?q'd‘ﬂh%'hwghlﬂW'MEﬂmeieﬂﬁ%ﬁ‘t-h 16 n
of 1N hydrochleifh¢ &‘Ehdso,lﬁ di”u@hﬁatxurzgioe f&e’ﬂogg%whﬂﬁéxd% tro-

salution, 15 of “sat urat aqueous so ution and dried
=over sodi um sigehagrd tmmnaxqmmm@oia/@mmdemym tampepatiurk for 4 t ered
t hrough 60 g | i Y,

N (R R-5-benzy og%/ }‘BQ &ﬁh %Mfg E‘Lirpékﬁéﬁtgﬁéz?rﬁ)g dfelegtr'%{'%%l évﬁ’f ng Rf =
0.51 (ethyl amentans grmaﬁgegeu)ae result:.ng yellow sohd is collected and the

mother liquors are chromatographed on 200 g of silica gel with pentane

to yield the s-(+)-3—benzyloxy-Z-methylpropyl iodide having Rf =
0.60 (9:1 of pentane: ethers/silica gel), [a] e 4 11.1° (¢ = 1.1l in
methanol). 1.75 g of N-(4-pheny1butanoy1)-L—prolxnol is dissolved in
2 ml of dry tetrahydrofuran and added dropwise to a solution of
lithium diisopropylamide (15.6 m moles) in 50 ml of tetrahydrofuran
at 0° under nitrogen. After 30 minutes at 0° 2.03 g of S-(+)-3-benzyl-
oxy-2-methylpropyl 1od1de is added dropwise in 2 ml of dry tetra-
hydrofuran. The reactlon mixture is stirred at 0° for 5 hours, at
-15° for 15 hours and quenched at 0° with excess saturated aqueous
ammbnium chloride solution. The reaction mixture is diluted with 30 ml
of ether. The layers are separated and the organic phase is washed
with 16 ml of 1N hydrochloric acid, 15 ml of saturated aqueous sodium
chloride solution, 15 ml of saturatéd aqueous sodium bicarbonate
solution and dried over sodium sulfate.
-Evaporaiion of solvent yields an oil which is filtered through 60 g
of silica gel with ethyl acetate to yield the N-(R,R-5~benzyloxy=-4-
methyl-2-phenethylpentanoyl)-L-prolinol having Rf = 0.51 (ethyl
acetatessilica gel).



-25- A sol

ution of 2.0 g of N (RR-5-benzyl oxy-4-nethyl -2-phenet hyi

.

pent ano -L-prolinol in 50 mM of 1N ethanolic hydrochloric acid is

refl ux der nitrogen for _15. hours. The solvent is evaporated and the
residu jchr omat ogr aphed on"60 g of silica gel wth pentane: ether (2:1)
to yiel e ethyl R R-5-benzyl oxy-4-nethyl-2-phenethyl - pentaoate having

Rf 0.37 (9:1 of pentane: ether/SiQ2), [err] = + 2.85[err] (c - 1.10 in
ethanol). A solutjon of 0.6 g of ethyl = _ - ' ' : :

R.R- 5- benzyh ¢eyuiqiephyd-008 rﬂ%eH’éfgrr}r-g"iféﬁfkméf"e‘?ﬁm%ﬁ'ﬁpeﬁth%hydr ous
ethanol is LREPNLEEkAlngt na80TRIPHENINSe fiflino Bid GydfochlioFitOBLiEIBE(GI U €
with 0.5 g of 5% pall adiumon charcoal catalyst. The catalyst is then

renoved by Fefiluged ygdempitresesofde heurdy 1er selient oy e¥pRprated &y |

RR- 5- hydr oxynet reSEduaY is %mgﬂ&ghximns@rs@ag M8Yiita B1 wifh Jentdadk Of

pent ane- et
is dissolv
ni t rogen.

is stirred

of water. The =adubdd?d ediagelbn is extracted with ether (4 X 40 n). The
etheral extracts are washed with 30 M of water and then three tines with
20 ml of a 1:1 solution of sodium.bicarbonate:. potassium carbonate (pH -
10.5). The fpaflutinnsefiQ-6,8ief erhyl RoRpiTbenzylgxyri-mesbeinZrakenethylt uric
S(pé‘:&%ﬂbé‘& tHesd GIPSF ahbydrolst¥hghoP i3 RydkBEendtied sxtaracted with
20 m). The-etheral extracts are washed with 20 m of_ saturat
aqueous sodptmasghexns; fer SohoursoAt FRINJFETPETatuTe Yl Qnd SuPE A% pAblAddsRum

acid, whil
ether ( 4

sul - fate.
met hyl - 4R-
acetic aci

her). Ethyl R R-

ctttier (21 tofvigld thenstiiny R Hahewrd lry-hoBRehy,

roxy- 4- met hﬁ'{— 2- phenet hyl gent anoate (0.35 g)
L oF ot I ﬁ%ah&f .'Eﬁ’.'glﬁnder
drtdbhid Madl s ROTEUEY (9215 08)pentadideehaddid g [EFC! LOR ZTBEE UT €

or 15 hours at room tenperature before beifig poted into 150 m

5Y anar&dd108ae1y6PE The! Yatalydd hdtndd Sedoved’ B FileeingR:
(phenet hyl ) - but anoi c acid ﬁ V _

dand ke rtolvept is] evanerated: tpyie phy} R.Rrivhgdroxy-4~
methyl-2-phenethylpentanoate having Rf = 0.36 (1:1 of petitang-ether) .
Ethyl R,R-S-ﬁydroxy-h-méthj1-2-phenefhylpeﬁﬁéﬂoate (6..35 g) is

dissolved in 15 ml of dry dimethylfomaﬁide ‘at room temperature

. under nitrogen. Pyridinium dichromate (2.5 g) is added and the reaction

mixture is stirred for 15 hours at room té_mperatufe before being
poured into 150 ml of water. The aqueous éblption is extracted with
ether (4 X 40 ml). The etheral extracts are washed with 30 ml of
water and then three times with 20 ml of a 1:1 solution of sodium
bicarbonate: potassium carbonate (pH = 10.5). The basic wash is
acidified to pH = 2 with concentrated sulfuric acid, whilé keeﬁing
the temperature between 5 and 10°C, and extracted with ether (4X20
ml). The etheral extracts are washed with 20 ml of saturated aqueous
sodium chloride solution and dried over Sodium sulfate/magnesium sul-
fate. E\}aporatioh of the solvent yields the 4-ca;r.boethoxy-_2R-.
methyl-4R- (pheniethyl)-butanoic acid, hairiiig' Rf = 0.50 (99:1.:160'of

ether: acetic acid: hexane), [ar]lz)5 = =4,91° (¢ = 1.24 in ethanol).

Treatment of 4-carboethoxy-2R~'methy1-4R'-(phenethyl)Qbutanoic acid
with oxalyl chloride in methylene.chloride yields '4-c.arboethoxy-2R-
methyl-4R-phenethyl-butanoyl chloride, which is used without further

aving Rf - -0.50 (99:1::100 of ether:
@gthe_]__e

Y



Y

Treat ment of 4-carboet hoxy-2R-net hyl - 4R- (phenet hyl ) -butanoic acid with
oxal yl chloride . in nethyl-ene chlofide.yields 4-carboet hoxy-2R- .
net hyl - 4R- phenet hyl - but anoyl chl oride, which is used w thout further
26 - purification. Exanple 14: Ackording to the process described fo
Exanmpl e 10, 79 ng of ethyl indoline-2S-carboxylate hydrochloride is r
with 96.5 ng of 4-carboet hoxy-2R-net hyl -4R- (phenet hyl )-butanoic acid (See
Exanple 13) in tul}‘if{)éa%i‘f? ce of 0.05 m of triethylamne and 66.5 ng of

1- (3-di net hyl am nopr opy §I‘- 3-ethyl carbodii m de hydrochloride to yield ethyl
1- (4- car boet hoxy- 2R- net hyl - 4R- phenet hyl but anoyl ) - i ndol i ne- 2S- car boxyl ate
havi ng ‘R~ - 06, ( 9: | oy of orm o] i ) <1d 1S ' f.87 f

t he above di est65 x(am f‘e Q ‘Kc&p gér:éntghwg%l(r)ﬁ% qa{’éor%g%]%ees%%b?egt géryetalkg a]%dég’ d@gm %
of 2.2 N agueousf pohylssndohingeSocatmxylate hydudchloriie asidrerbted wath i on

m xture is stir at r.opm ra- re.far r reactign. m xture
I's worked up i ngﬁte‘%em%so Sa -cﬁ%ﬁ%%?m&%iguéﬁh%dégi@gg?%'h?;g-?b eficic 86id"

1- (4- car boet hox{se2Rxgmp1ey | F32Rin [rhe netelsphdritodin@yd5) ml rfotrieshf Tandae bandy| i C

act o pur 11 ed ag thee decychaead rine sal Vel Ui Ay A4S Bl e Ch Adorsas

i dentical to corrpourﬁl 0 Ion (

1- (4- car boet hoxso 2iRehiehyl AR(jplrankidthbxy42Rr-aethyly4R-pHehethyiRianayoxyl i c
acid in 3 m of, nethan are added 2 ni 1 S, kit hium hydroxi

The reaction mibarieesEBoRfet dalup e b EEH Racdcho P BESSE0)
The residue in 30 mM of water is washed with 15 m of diethyl ether. The

ehCaoted wiih B 3 belunsSE ol iner ol il iR RER R RO Oy R agel,

portions are drroea tesperantrecis added |df.2twl afid2 £/ Npaquebes.pothssiumshylitoxide,

| 1.5 ml of water and the reaction mixture is stirred .at room tempera-
ture for 2 hours. The reaction mixturé is worked up in the usual
manner (see Example 12) to yiel& 1-(4~carboethoxy-2R-methyl-4R-

" phenethylbutanoyl)-indoline~2S-carboxylic acid purified as the
dicyclohexylamine salt melting at 145-8° and identical to compound’

' of Example 13. ' '

To a solution of 0.28.g of 1-(4-carboethoxy-2R-methyl-4R-phenethyl-
butanoyl)-indoline-zs-garboxylic acid in 3 ml of methanol are added
2 ml of 1N aqueous lithium hydroxide. The reaction mixture is stirred
U ~ at 55° for 6 hours and then evaporated. The residue in 30'ml.of
water is washed with 15 ml of diethyl ether. The aqueous layer is
 acidified to pH 2 with IN aqueous hydrochloric acid and extracted
with 3 x 25 ml of methylene chloride. These combined organic
portions are dried over magnesium sulfate and evaporated. The residue
is crystallized from pentane to give 1-(4-carboxy-2R-methyl-4R-
phenethylbutanoyl)-indoline~-2S~carboxylic acid melting at 137-139°,
[a]D = =62° (c = 0.25 in chloroform).
Example 15: preparation of 10,000 tablets each containing 5 mg of the

- active ingredient:



is crystallized frompentane to give 1-(4-carboxy-2R-nethyl - 4R

phenepawybut anoyl ) -i ndol i ne-2S-carboxylic acid nmelti'ng at 137-139, [a]D

-62 8. 25 in chloroformn). Exanple 15: Preparation of 10,000 tablets s
each aining 5 ng of the ad’ive ingredient: - - 27 - Fornul a:

1-[4- poxy- 4- (2- phenet hyl ) - but anoyl ]- i ndol i ne-2S-carboxylic acid

50 g Lactose ' _ - 1,157 g Corn starch
.75 g Pol yet hyl ene gl ycol 6,000 75 g Tal cum
powder . 5 g Magnesium stearate

18 g Purifi EGEBEL, | | g.s. Procedure: .

Al'l the powde[&-carboxyads2tphenethyh)sbusaneyi-wi t h openings of 0.6 nm>Then

t he drug subs ce,,lactose_ .tal cum nagnesium stearate.and half of the
starch are rH‘&% nfﬁzélc?ﬁ??%f‘éarﬁlger; The ot her hal f of5€t§e starch is
suspended i madtbsel of water and ¢t he suspensi on added 1,852 Iz boiling

sol ution of the'\é__(jlééat hyl ene glycol in 150 m of wat e'r.7;|'he paste forned is
added to thgc’ﬁtb T8FE* whi ch are granul ated, if necessary, W th an additional
amount of wabkyethjheneyigyedlabe000s dried overni ght at 35f®rg], broken on a
screen withﬂ%%cz nm ogeni ngs and conpressed into tablets yusing concave

punches wit Taneter, ~uppers bisected. Exanple 1 -& Preparati on of

10, 000 capsWagaesianhsteapaed ni ng 10 ng of the active ingt&dgent: Fornula

Purified water _ q.S.

Procedure= A11 the powders are passed through a screen with.openings \'/
of 0.6 mm. . Then the_drug gubstanee, lactose, talcum, magnesium |
stearate and hélf of the starch are mixed in a suitable mixer.

The other half of the starch is suspended in 40 ml of watér and the
suspension added to the boiling solution of the polyethyleme glycol
‘in 150 ml of water. The paste formed is added to the powders which
are granulatéd, if necessary, with an additional1amount of water.
The granulate is dfied overnight at 35°, broken on a screen with 1.2
mn openings and compressed into tablets using concave punches with

6.4 mm diameter, uppers bisected.

Example 16: Preparation of 10,000 capsules each containing 10 mg of - C

the active ingredient:

Formula . _
1-(4-carboé:ﬁoxy-23,4erimethy1butanoy1)- _ L
indoiine-zs-carbogylic acid o 100 g
Lactose - ' . o 1,800 g
Talcum powder ' B 100 g



-

%

1- (4-car boet hoxy- 2R, 4R—d| rret hyl but anoyl)- i ndol i ne- 2S-carboxylic acid ~—

100 Lactose | . 1,800 g Tal gty
powdgr : 100 g - 28- Procedur
t he powders are passed through a2§cTeen wi th openings of 0.6 mm Then\i-he

drug substance is placed in a suitable mxer and mxed first with the
talcum then with the | actose until honbgenous. No. 3 capsules are fjlled
with 200 ng, using a capsule filling machine. Anal ogousl y tablets or

capsul es are prepadaRde ! rAq'in the, smnafw p& s PREER Of &LJ&} t,@gxg%fg{tags

e.g., those ilfustrared by the other rrp herern.
sol uti om=of 0. P8 @ bormetThen tﬂwdétl%méumgi b@xylmeé fryar euiﬂarbﬂedm,xee & g

of 4R-carboet hﬂii(eﬁ'f@?@@?‘v%tlb%@“@%&uﬂc %EWhotéeS 1kedde Lidi§! quLoagrenngt?s Jn

40 M of nethylene chloride are a

1- ( 3- di met hy| aNPnchrcapsules 3axet il kedr wikh ﬂﬁﬂdle hysimgcél aapsdie £fIbEingeacti on
mxture is stiph@fiqnat roomtenperature for 4 days. 300 ni of diethyl ether
i s added and.the m xture is washed with 25 m of water, 25 m of 2N aqueous
hydrochl oric acid and 25 m of saturated aqueous sodi um hi carbonate

sol ution. The Qﬁ%}'oﬁsiflé%lé:% gf cggs&\/e%r aﬂ?%@ggirew B BLE r%rrllt(aj:.nei\xlxapor 2t ed

to give ethyl 1-

et hgxy 4R- phené?‘l‘%ﬂsbﬁf dibeyigvennits,i neg2Sthesebdiisareted bip fimr bier @damplles -
0.85 in chlorohesdfhy, The starting material for the above procedures is
prepared as follows: 8.10 g of N (4-phenylbutanoyl)-L-prolinol in 50 m of
tetrahydrofuran are added to 71 mvbl of |ithiumdiisopropylam de in 270 m

g];ic\i\egt r.a- hydrg H_ﬂﬁg P 160 sALR&ron oP‘b‘“%s fnlth%tl anéo)f.:ngr -car oxyfate
hydrochloride, O. 90 g of 4R-carboethoxy-6-phenyl-hexanocic acid,
and 0.48 ml of triethylamine in 40 ml of methylene chloride are added
0.72 g of 1-(3-dimethy1aminopropy1)-3-ethy1ca:bodiimide hydrocltloride.
The reaction ﬁixture is stirred 'at room ﬁemperature for 4 days.

- . .300 ml of diethyl ether is added ﬁn_d. the mixture is washed with 25 ml
of water, 25 ml of 2N aqueous hydro_chloric acid and 25 ml of
saturated aqueous sodium bicarbonate solution. The organic layer is
_driéd‘ over magnesium sulfate and evaporated to give ethyl 1-(4-carbo-
ethoxy-4R-phenethylbutanoyl)-indoline-2S-carboxylate with [a]D
=64.3° (c = 0.85 in chloroform).

N .The starting material for the above procedures is prepared as follows:

- 8.10 g of N-(4-pheny1butanqy1)-L-prolinoi in 50 ml of tetrahydrofuran
- are added to 71 mMol of lithium diisopropylamide in 270 ml of tetra-
' hydrofuran at -20°. After 1 hour 3.1 ml of.allyl bromide are added.
After 1 hour at -20° the reaction mixture is diluted with 250 ml
of diethyl eéther. The layers are separated and the organic phase is
washed with 200 ml of 0.5N aqueous hydrochloric acid anﬂ 200 ml of
saturated aqﬁeous sodium chloride solution, dried over sodium
sulfate, and evaporated to give the N-(2R-a11y1-4-pheny1-butanoy1)-L-

prolinol having [a] = ~23.5° (¢ = 1 in methanol).



b4

Aftep<d hour at -20 the reaction mxture is dilyted with 250 m of di et hyl
he | ayers are separated and the.organi c phase is washed with.200 m

of aqueous hydrochloric %i_d'and 200 nl "of saturated aqueous sodium .
chl oy7gé solution, dried over“Sodium sul fate, and evaporated to give the
N (2R-al | yl - 4- phenyl - but anoyl ) -L- prolinol having [err]=-23.5 (c 1in

nmet hanol ). - 29- A solution of 7.65 g of :
N- (2R-al | yl - 4- phenyl - but anoyl ) -L-prolinol in 350 nl of 10% ethanolic
sul furic acid is refluxed for 10 hours. The solvent is evaporated_and the
residue i s paselutionef Bebudenf Fy62Fnaldylvisphenydinbutsngy il -I5Prepidchy|. -et her .
The |ayers ghesseeReldd 96z adiflahi cObSFRrEe RIFAECId TepRshadey b RRArel T
sat ur at ed a(}geous sodi um bi carbonat e solution, dried over sodiumsulfate

t

and evapor affhg gadvent dst peanorpted apd fheyresidpe digy parkitienad bRtRASRy Rf =

0.42 (9:1 hagang: eeNeirekeidd oo T 32 ddePhyLheidd DORANGyLFs taeb ! Alpudaadar an
d 3.1 of 2-neth Af t 7

at O[err] is adde yl - 2- but ene. er 2 hours at 00, 4.7 ¢

of ethyl 2R2Af|the. aTeani&rBhasg iy vashed with $9cm1 ok patursted #A¥es3 nj of 3N

aqueous SOdisHEi‘RV g1 OxdbdRasd |suiﬁﬁ'%n§r&ild3os}@r Qédi%ﬂ‘ysﬁci%é’%dh&%[ﬁ%&d _
peroxi de are added. After 30 minutes the reaction mxture is diluted with

75 M of di éPhgAvecthrethyh2Rralilséphenglrhutarale RAVENENB, &9ebtis | ayer is
extracted Wicghy 4,ekade: ethefsi®l p hyl -ether. The conbi ned ether extracts are
washed with 25 nl of 1% aqueo&s sodium carbonate solution and 25 nl of
sat urat ed aqueous sodium sul fite-solution. The organic phase is dried over

magnesi um subf 84 & PhLYRPYBhE U CetbahGdfIFb¥hn thYOE Q%Y added 3.1 g of -
2R- phenet hyl - pent anoate with NVR peaks at 7.3, 4.25, .3.61, 1.55- f..78 andJJ/
= 1.27 ppm Té-medylg2ruteney Aften Zdheuss 2R QPhehel By PE MY ARTeRIYIT4TO0 i of
‘phenyl-butyrate are added. After 2 hours 7.3 ml of 3N aqueous sodium
hydroxide solution and 7.3 ml of 30%Z aqueous hydrogen peroxide are
added. After 30 minutes the reaction mixture is diluted witﬁ_]S ml
of diethyl ether. The léyérs are separated and the équeous'iayer is
extracted with 2 x 25 ml of diethyl ether. The combined ether extracts
are washed with 25 ml of 1% aqueous sodium carbonate solution and
25 ml of saturated aqueous sodium sulfite solution. The organic phase
is dried over magnesium_sulfate and evaporated to_givg ethyl 5-hydroxy-
2R-pheniethyl-pentanocate with NMR peaks at 7.3, 4.25, 3.61, 1.55-2.78
and 1.27 ppm. . | o

To 4.97 g of ethyl S*hydroky-znrphénethyl-péntanoaté”in 100 ml of
dimethylformamide is added 37.4 g of pyridinium dichromate. The
- reaction mixtﬁ:é is stif;e¢ ovérnighﬁ.af room temperature and then
poured into 300 m1 of ice wéter;lrhé mixture is éxtracted with 5 x 100
‘'ml of diethyl ether. The.cdmbinédlbrganic portions are washed'with
100 ml of 5% équeous sodiqm c#rbbnaﬁe sdlqtibn. The aqueous phase
is.acidified with concentrated sulfuric aciﬂj:o PH 2 and extracted
with 3 x 100 ml of &ieﬁhyl ether; These ether extracts are dried
over mégnesium #ulfate and évaporated to give 4krcarboethoxy-6-

' phenyl-hexanoic acid with [a]D = 4+ 4,32° (c = 1 in methanol).



di met hyl forpam de is added 37.4 g of pyridiniumdichromate. The reaction.
m xture.is stirred overni ght. at room-tenperature and then poured i <300
q of ice water. The nmixture is.extracted with 5 x 100 m of diet
The conbi ned organic portions are washed with 100 m of 5% aqueo
carbonate solution. The aqueous phase is acidified with concentra
sulfuric acid to pH 2 and extracted with 3 x 100 m of diethyl ether. These

et her extracts are dried over magnesi um sul fate and evaporated to give
b oS " g PSR 15X 0% 85 391 0L B L Gheb ey a2 Ry Bucanbyl -
1- (4- carboet hozgaod Frgt2eRedrbrkiLidtaniy |5) ml i otd ethamel 26rec adduaX Y| 67 @li of 2.21N of
et hanol are added 1.07 m .of éﬁglN%fqu§£ua ot ssiun1h¥drqxide solut.iond
The reaction nf3eAPR ROSaRILUR, RYFTOFICS S ‘fté‘ﬁger uFeasEaP™ PARbERe AR S THTER
evapor at ed. Thge 86k GHéRpératdOe Nlorol Hoak Uil eHel@uesstateddiTue Risiacddamat e
solution is mfﬁ?eq {th 20 m, of diethyl ether. The aggequs | ayer %ﬁ . _
adj usted to pHP B119%,SARUZALRA AANEGHE SREHT™D CRFETIOBALE iSE1uPRekE MEERe “/F 2 h 2
>O<I _25dn1 of net iy menes ahfa?wlde:he;ihemahﬁmﬁ IRty ienajeited voloroert isdes are
"~ dried.over magpesi um sul fate .evapor at to giye,

1- (4- car boet hg L 3Féfep?r‘fén@faqﬁ9f‘§{1"lﬁfa I--j“—‘qeﬁﬁﬁ’r'?‘%ég 20,2 13 29| Pl Of pefhylene

nel ting at 100ch102{&¢." the &TomBikdd methyléné ehibtideOpOFtibns RraN@tiedlEverlo 0. 67
g of 1-(4-carboethoxy-4R-phenethyl butanoyl)- |ndgline-2S-carboxylic acjid in
8 m of met han®isngp dal,-g‘“&. W"BRWPRF% e8tRe LT {4ncarbegrareXT4derienethy bn.

The reacti on nbutladbl Y-Snéd IineeTb-2brboay?is laciomed thog! st Bo-1bPe) fayapor at ed.
Thgﬁresi due in 30 of saturated aqueoys sodi um bi carbonate sol utPon is
washed with 258840t (el th3 iR dPTOtAE®) aqueous I ayer is acidified with 2N
aqueous hydrochloric acid and extracted wwth 2 x 25 m of nethyl ene

chl ori de.

Example 19: To 0.67 g of 1-(4—carboethoxy-4Rrphenethylbutaﬁoyl)-
indoline-zs-carboxylic acid in 8 ml of methanol are added 4.9 ml of
~ 1IN aqueous lithium hydroxide solution. The reaction mixture is stirred

.at 55° for 8 hours and then evaporatéd. The residue in 30 m} of
saturated aqueous sodium bicarbonate solution is washed with 25 ml
of diethyl ether. The aqueous layer is acidified with 2N aqueous
.hydrbchlorié acid and extracted with 2 x 25 ml of methylene chloride.
The combined methylene chloride portions are dried over magnesium
.sulfaﬁe and evaporated. The residue is crystallized from pentane
to give 1-(4=-carboxy-4R-phenethylbutanoyl)-indoline-2S~carboxylic
acid melting at 132—135°, [a]D = -79.1° (¢ = 0.81 in chloroform).

Example 20: To a solution of 5.0 g of ethyl indoline-2S-carboxylate
hydrochloride and 2.2 g of triethylamine in 40 ml of toluene are
added 3.1 g of (2R,4R)-dimethylglutaric anhydride. The reaction mix-
ture is stirred at 80° for 4 hours, then cooled to room temperature
and washed with 10 m1 of 1IN hydrochloric acid and 10 ml of water.

The o:ganic layer is dried over sodium sulfate and evaporated. The
residue is crystallized from diethyl ether-hexane to give ethyl 1-(4-
cérboxy-ZR,Aerimethylbptanoyl)-indoline-zs-carboxylate melting

at 110-112°, [a]) = =156.5° (c = 0.2 in ethanol).



The £oxbi ned net hyl ene chloride portions are dried over nmagnesium sul fate
and [BvaRorated. The residue is crystalli-zed from pentane to gi-ve -

1- (4t boxy- 4R- phenet hyl buggi}oyl ) -indol ine-2S-carboxylic acid nefting at
132-¥% [err]=-79.1 (c = 0. in chloroform. Exanple 20: To a sol ution of

5.0 g of et.hyl indoline-2S-carboxyl ate hydrochloride and 2.2 g of
triethylamne in 40 m of toluene are added 3.1 g of

(2R, 4R) -di et hyl gl utaric anhydride. The reaction m x- ture is stirred at 80
for 4 hours, then cooled to-rqoomtenperature and washed with 10 mM of 1IN
hydr ochl or i xamelel adTo @ Relusdoneafeh:> mat Adahi b (bagasbopthammatisne .

sodi um sul f Aty 80d: tAHAPOL2AEH ind B -CEP Ry BateS 1R 36wl 4¢ wREddo?musd et hyl

et her-hexane to give ethyl 1-(4- = L . . :
car boxy- 2R, aidegd; g%ﬂ%y?%d&aﬁ%")ls i seddrm hydpexidg sobufion e The | teagfien
I10-112[ er rdixturd 38 stirred2 houbs St 266 kemperaturk! and RiAAPLE fithald12
solution of 6.5 g of ethyl 1-(4-carboethoxy-2-iso-

propy! - but aboevppensged Tae muegupFepidue ipnaddifiedowitheShaheif gerceatded 52

m of IN agueg al roxiad _ s I 9N @1 - S Stirred
2 hours at roo?n&tlgy#ggﬂaﬁg %ﬁ'g ﬁi%&ﬁg&ﬁ%t‘ﬁgﬁq ?ggeﬂagg‘rﬁg& e '

aqueous restilozide. Ibe Fombiupdiprgard cnponsionparendriedaceat nodiivgchuifiate aci d
and extract g Wrdbricds 2Tl - bR LRYLAATAEIIRN i diNpGe HHIEd AT 92N C

portions are dried over sodi umsulfate  and evaporate e residue is
crystal | i zegivier dnf{4ticerbppy-2risopronylyntanoyl)-indoline~25-carboxylic acid

1- (4-car box,i{e-lz;_g_{,%%g{ ??Ni(l(l?ﬁfﬁwl )= iggel {&Q'G;%I_Eﬁ'r%%iﬁ acid nelting at v, |

184-186[ err Din ethanol). The starti’ng naterial is
prepared as follows: A solution of 14.0 g of 2-isopropylglutaric acid in 80

m of acetyjn£lhal ._j,-_q§ hereShit 1380y 3 TR eg11RQuEs and then evaporated to

give 2-i sopropylgfut r+a§: an}?]yd'ri e v??t?'n ﬁ%ll\/ﬁ peaE_'s at 0.98, 1.89, 2.43 and
A solutiqn of 14.0 g of 2-isopropylglutaric acid in 80 ml of acetyl
chloride is stirred at .50° for 2 hours and then evaporated to give
2-isopropylglutaric anhydride with NMR peaks at 0.98, 1.89, 2.43 and

2.85 ppm.

- A solution of 4.0 g of 2-isopropylglutaric anhydride in 20 ml of
ethanol is refluxed for 3 hours and then eﬁapdrated to give 4-carbo-
ethoxy-2-isopropylbutyric acid with NMR peaks_at 4.76, 2.3i, 1.84,
1.21, and 0.95 ppm. ' ' -

-To a solution of 5.62 g of ethyl indoline-2S-carboxylate hydfochloride,
5,0 g of 4-carboethoxyf2-isopropjlbutyric acid and 2.5 g of triethyl-
amine in 80 ml of methylene chloride are added 5.21 g of 1-(3-dimethy1-
aminopropyl)-3-ethylcarbodiimide hydrochloride. The reaction miiture

is stirred overnight at room temperature. The reaction mixture is
washed with 40 ml of water, 30 ml of 1N hydrochloric acid and 30 ml

of saturated aqueous sodium bicarbonate solution, dried and evaporated,
to give ethyl 1-(4—carboethdky-2-isopfopy1-butanoy1)-indbline-zs-

" carboxylate with NMR peaks at 7.16, 6.78, 5.11, 4.22, 3.31, 2.31, 1.98,
1.22 and 0.95 ppm. o '

Loy



2 85 ppm A solution of 4.0 g of 2-isopropylglutaric anhydride in 20 m of

ethanol is refluxed for 3 hours and then evaporated to give 4-carbo- .

et hoxy-2-i sopropyl butyric acid with NVR peaks at 4.76, 2.31, 1.84, 1

and 0.95 ppm To a solution of '5362‘9 of ethyl indoline-2S-carboxyl

hydrochl oride, 5,0 g of 4-carboethoxy-2-isopropylbutyric acid and-2.}

triethyl- amne in 80 m of nethylene chloride are added 5.21 g of '

1- (3-di net hyl - ani nopropyl ) - 3- et hyl car bodi i mi de hydrochl ori de. The reaction

mxture'is sti Ex@levm:nrrgha sallutivamof enrpeg aifumdoﬁbe-zseasiuoqmm g e is

washed wi'th 40né g %"2&@1 of. 1N hg chl ori aC|d and 30 m of.

sat ur at ed’ aqueg?ﬂ To$ a?meb? p8raE EehhY “‘ar’lne 0 Mdo\roluens &ge t o

gi Vﬁ et hyl 1k(éddmr Ro#4a fpowyg - zshanwtavyélwufm?ﬂzﬁdﬁggdpIidhggfe?g%t,é‘g@m;gﬁ%gegg e

wi th NMR peaksat an

ppm -32- EX3 tll§r§d2 aQT%gh fgf)j}tﬂ"FBrF’éf tlhe‘beﬁa‘tﬁ’aF%oITPﬁgeES,d‘tearlﬁoxyl ic

aci d hydrochl opariat&ﬁﬂh&b@tvgaeﬁf 25 milebh)iNanydiRchlord@ 8¢idOhnd @sugDesar € added
hydri de. The reaction nmixture is stirred

2.84 f 3, 3-di h
at 80gf gr hourglie égﬁq’ﬁ‘l{ orgli“earsm faneryde sepa i #dh HesheseFieen 25

m of 1N hydro2blml of wutefl @iddeRfrattedfvitRth 200GI1CHE WatdLatelNEqutodani C
| ayer is separatg agh%awgshed vmih 20 i of wat er and extracted wth 2 x 20

m ~of saturatef® SRR PRI HAPRL TRE cPicorbenath extiracks @xeepidified

extracts are aeith 5i 8l ofi E&h&nﬁia&ﬁ BfiYeeRidrdkeskidy ghd et Pidted Agitd and
extracted with 25, m Ofrd%‘.i % ne chloride. The organic |ayer is dried

2
over .sodi um suFf’é)ﬁé ah L 1qride, cThe qEsanic laerais idraed Ovem et her
heUe t o gi vesddiuh SETHAQX Yand, %ibo?&té‘&/' Ibhié AReYdve 1BAYysBEI1Red from

ether hexane to give 1~(4~-carboxy=-3,3-dimethylbutanoyl)-indoline-2S-
carboxylic acid melting at 132-133°, [a]D = -151° (¢ = 0.2 in ethanol).

Example 23: To a solution of 1.0 g of S-chloroindoline-Z—carboxyiic
- acid yydrochloridé and 0.43 g-of triethylamine in 15 ml of toluene
are added 0.55 g of 2R,4R~dimethylglutaric énhydride. The reaction
mixture is stirred at §0° for 3.5 hours and then evaporated. The
residue is partitionedypetween 20 ml of 1IN hydrochlqrié acid and 20 ml
of methylene chloride. The methylene chloride layer is washed with
10 ml of water and then extracted with 2 X 10 ml of saturated aqueous
_ sodium blcarbonate solution. The blcarbonate extracts are ac1d1f1ed
AN with 2.5 ml of concentrated hydrochloric acid and extracted with
3 x 10 ml of methylene chloride. These organic extracts ar§ dried
over sodium sulfate and evapofated; The residue is dissolved in 7 ml
of diethyl ether and 0.4 g of dicyclohexylamine. The product is fil-
tered and recrystallized from ethyl acetate to give 1-(4-carboxy-
ZR'4R-dimethy1butanoy1)45-chloroindoline-z-carboxylic acid bis-
dlcyclohexylammonlum salt melting at 185-187°, [a] = ~26,50°
(c = 0.2 in ethanol) )



carboxylic acid nmelting at 132-133 [err]= -151 (c - 0.2 in ethanol).

Exaapl e 23: To a solution of 1.0 g of 5~ch|or0|ndoI|ne 2-carboxylic acid
hy'dy loride and 0.43 g of triethylamne in 15 m of toluene aré added

015 of 2R, 4R-di net hyl gl uta#3 ¢ anhydride. The reaction mxture is stirred
at\ 8 or 3.5 hours and then evaporated. The residue is partitioned between
20 of 1N hydrochloric acid and 20 m of nethyl ene chloride. The

nmet hyl ene chloride |layer is washed with 10 m of water and then extracted

with 2 x 10 nl of saturated aqueous sodi.um bi-carbonate sol uti on. The .
bi car bonat eSimifaeln preparedcig rﬁwamqw-zké&ﬁlmthaéhet@ﬂwbkédmmﬂ chloric

ot aets ol age&&éiz%;&oigg}égcm ?'ate angé)%l&mn% %aﬁg%&&‘géue i s

extracts are dried over um sul evapor at ed. e resi

di ssol ved iat_298+208f , diadi,hy |+ & Her(cand @ HRGM)Gycl ohexyl am ne. The
product is fil- tered and recrystallized from ethyl acetate to give

1- (4-carboxy- 2R 4R-di net hyl but-anoyl ) -5-chl oroi ndol i ne-2-carboxylic acid
bi s- di cyclblﬁ@xyimmm um‘-'Bmetd nemmgcaaﬂ:om?,m@ﬁdemeqhyibumosm{ err] (c =
0.2 in eth p -

1- (4- car boxy- “%’H‘é‘a tané%)h?c {&9%&%@; j“? ac]:o ?%'elsﬁ ta[rallbxyl I C aC| d
bi s-di cycl oy émmﬁmmnsathanni})-tl ng at 198 200[err] = + 0.9[err](c =

in ethanol). Also simlarly prepared is

1- (4- car boxy- 2R, 4R- di met hyl but anoyl )-- 5- met hoxyi ndol i ne- 2S- car boxylic acid
nmel ting at m&osuﬂlngewt]enamiﬁenqpated asOfdllowset hanol ). The starting

ga';nea[ Ihgl(yl n%;kpelr g‘gcgrggx{?f) L&ggrﬁe‘q(ilﬁx%tgl#%s g%’igfacégS ‘I'a%’"’?oo m ea‘/
aceti c anhy8ed. de197;0,r 863)ured 200rmD olfoalce;:xamhluldtrﬂnedsttnﬁdonéd tforr oom
ternoereulJrez hohré and Lifﬁ%%g 'to cool to room temperature. It is filtered,

the filtrate evaporated and the residue is st1rred in 300 ml of

water. Excess sodium bzcarbonate is added the m;xture stlrred for

3 hours and then washed with 200 ml of dlethyl ether. The aqueous

layer is acidified to pH = 1 w1th concentrated hydrochlorlc acid and

filtration yields the 1-acety1-5-methoxy1ndo1e-2-carboxy11c acid

meltzng at 173-175°,

fhe'solution of 16.5 g thereof iu_250_m1 of ethanol is hydrogenated

at one atmosphere in the presence of 1.0 g of platinum oxide. After

"2 hours the mixture is fiitered and the filtrate concentrated to \_j
100 ml. After standxng at 0° overn1ght it is f11tered to give the

colorless crystalline l-acetyl-S-methoxyzndo11ne-2-carboxy11c acid

melting at 164-167°.

6.0 g.thereof are refluxed in 60 miﬂof 2N aqueous hjdrochloric acid
for 2 hours.and_the mixture_is evaoorated;-Ihe residue is dissolved

in 50 mllof isopropanol and diethyl'ether is'addeo until the solution
becomes turbid. After cooling at 0° the-precipitate is filtered off,
to yield the 5-methoxyindoline-2-carboxylic acid hydrochloride melting
at 90-92° (decomposition).



@

the filtrate evaporated and the residue is stirred in 300 M of water.

Excess sodi um bj carbonate is added, the mixture stirred for 3 and
tthen washed-with 200 m of diet k%l et her. The aqueous | ayer i hfied to
pH 1 with concentrated hydrochl %Tc acid and filtration yi el Ms’

1- acetyl -5- net hoxyi ndol e- 2-carboxylic acid nelting at 173-175\_The/sol uti on

of 16.5 g thereof in 250 m of ethanol is hydrogenated at one atnosphere in
the presence of 1.0 g of platinumoxide. After 2 hours the mixture is
filtered and the filtrate concentrated to 100 m . After standing at O[err]
overnight it iGthet|dubsetitutied ijidediddi@-catboxybizs acidsstatd |dindlarly prepared

1- acet yM5- net hoxyi ndol i ne- 2-carboxyl ic acid melti 164- 167..6.Q ¢

t hereof are re’f‘leuXe%"‘?'hmé‘ﬁnﬁ?f g §Eﬁ’5"§ﬁ§ ?ﬁ?‘ r%%"?ﬁ%(ﬁﬁ%ngﬁi%ﬂﬁ?g fqhours
and the m xt ur¥5-367Vapdrsrnethylihdoine+hoarbexydis sadidehlydrochlbriie afelting

| sopr opanol and qu'tli%" ether is added until the solution becones turbid.
Af ter cooling%& t precipitate is filtered off, to yield the

5- met hoxyi ndol i ne- 2- carboxylic acid hydrochloride nelting at 90-92[err]

(deconposi tion). -34-- O her. substituted ipdoli ne-2-ca.rbox%_/é’i cid aré
G ary, pr orksemale 288 T s RROPR S Lk o oR A EBRGTRE S 8ok dobrh BEi e
melting at 165thyl[ido]linver2Secsrbbkyldtednydroehtoride handyli3s gCcofl triethyl~
hydrochl oride nelting.at 171-173. . Exanple.24: To a, solufion_o . D, f
2 Cyanobutyr | cap oLt 33(nT, o5 aeiy e MRbTHids. % sBost & BE RS RT e
and 1.35 g of anin6p¥oplyl)<BHetByldarbsdiihiad hyRidoHlepides iy irdaction alitade3. 8
g of . 1-(3-dinefhyl: am nopropyl)-3-et-hyl carhodi i m de hydrachl oride. .The
a1 on i xt A% SELTER A B30, CBRTARE ks Ehta s 14Tt e, TRERALOn ECPES d8l on
i xture is washed with 50 ml of water, 50 ml of 2N hydrochloric acid and 50 ml
' of saturated aqueous sodium bicarbonate solution. The organic layer
is dried over magnesium sulfate and evaporated'to give the ethyl
1-(4-cyanobutanoy1)-indoline-zs-carboxyiate, showing major IR-bands

_at 2240, 1730 and 1660 cm L.

‘To 2.3 g of ethyl 1-(ﬁ-cyanobutanoyl)-inddline-zs-carboxylate in

30 ml of tetrahydrofuran and 10 ml of water are added 8.8 ml of 1IN
aqueous lithium hydroxide solution. The reaction mixture is stirred

. overnight at room température. The reaction mixtufe is diluted with
50 ml of water and washed &ith 50 ml of diethyllethef. The aqueous

- layer is acidified with 10 ml of 2N hydrochloric acid and extracted

.with 2 x 50 ml of diethyl ether. These extracts are dried over
magnesium sulfate and evaporated to give 1-(4-cyanobutano§1)-indoline-
2S-carboxylic acid melting at 98-100“, [a]D = -112.6° (c = 0.9 in
ethanol). '

- A solution of 2.6 g'of 1-(4-cyanobutanoyl)-indoline~2S-carboxylic
acid in 50 ml of ethanol and 50 ml of ether at 0° is saturated with
“hydrogen chloride gas. The reaction mixture is then stirred at room
“‘temperature for 1 hour. The reaction mixture is cooled to 0° and 50 ml
- of water is added. After 10 minutes the feactiqn mixture is concen-

trated under reduced pressure and the residue is taken up in 50 ml of



washed with 50 nl of water, 50 m of 2N hydrochloric acid and 50 nl of

ted aqueous sodi um bi carbonate sol-ution. The organic layer is dried
gnesi um sul fate and evagorat ed to give the ethyl . '

anobut anoyl ) - i ndol i n&- 35-tar boxyl ate, showi ng maj or | R-bands at

224 730 and 1660 cnil. To 2.3 g of ethyl

yanobut anoyl ) -i ndol i ne- 2S- car boxylate in 30 n1 of tetrahydrofuran and
10 of water are added 8.8 nml of 1N aqueous lithium hydrOX| deTﬁoI ut i 0{1

The reactio t ver t re e reaction
m xture is- g’la%%e ’hﬁt ggéd E;?Q?ngtgbr%gn v?/ﬁ{s' %%@{%@% ;él 6‘? di et hyl
ether. The agutinns hre dried oxer didgnesium sulfkBe ndndobvatidrayel. ochysralmz-h'é

d ext t 0 _ether Thes cts are drled
. g\r)er e)r(ragjﬁgs?‘%mx\@s%{alg a'fﬂe(e ggdm eu\?a%%o%ag Héwt al“veeg’l‘!e?cs4-e§'§?§n85 &ﬁﬁ%ﬁt PRl i ne-
2S- car boxyl |b@tmxi)naidoi1nge-ezs-e&bb&914uer nélting 1dt2 76 73°r,] Ml%n £8197Pn _
et hanol ). Arﬁ%o I3?h tﬁan &g of 1-(4-cyanobutanoyl)-indoli"ne-2S-carboxylic
et hancl

acid in 50 50 ml of ether at 0 is saturated with hydrogen
chl ori de gas. The reactlon m xture is then stirred at room tenperature for

X 0 m_of.water is added.
,]A-\f'?ce):’” 10T21¢ da@@fd\}aggufgxx Hgﬁahgl OLch ox.%ds p vnmr reduced

pressure andeshing of chmpoumdst 4k craraped rouBbeﬁnetﬁodtshfoﬂiva![tﬁtebnafﬂitlaer o
extracted wigj 0 f et he r are [
over rragnesﬁu%l%iﬁ&? gt%ﬂgﬁg e?%?)%{nastlgd& &ggpiltng‘ Tgnzym%a ‘r‘%ﬁ o# ﬁ%“’?‘é%l due
from et her - [RSResamegt afs 1BtTAﬂr01AQM1nhIHJmeoﬁltdA§27EI) gauges the :th:l.b:l.t:l.on ofo 3&}
but anoyl ) - i ting a err
in ethanol) %&i&ﬁﬁ%%@?%ﬁhar macorogy of &8 h'&g f’sf‘f?é F’h\/’&‘nf’f

_ studles angxotensxn I (AI) pressor response inhibition of the com-

pounds are conducted in rats.

Biochemical Testing_metﬂodologz

A rabbit lung tissue preparetion [Das and Saffer, J. Biol. Chem.
250: 6762, (1975)] was used for assessment of ACE by the method of
Cheung and Cushman [Cheung and Cushmen, Biochim. Biophys. Acta 293:
451, (1973)}. This test systen incorporates ‘spectrophotometric
evaluation of the amount of h1st1dy1-1euc1ne 11berated from a syn-
thetic substrate after 30 min. of 37°C 1ncubatxon. Ic50 values for
ACE inhibition were determlned graphlcally as the concentration of
test drug required to reduce the amount of hlstldyl-leuczne formed

to 50 %Z of that generated in the absence of the test compound.

Methodology of amgiotensin I“(AI) pressor response inhibition

following intravenous administration of test compounds (% AI)

In these studies catheters were_placed in a femoral artery and a
saphenous vein of anesthetized rats as described above. Arterial
pressure was continuously recorded from the.arteriel catheter, while
Al and the test compounds were 1nJected through the venous catheter.
Al pressor response inhibition was expressed as tabulated as the

average inhibition recorded through 30 min. after test at several



Testlng of conpounds is carried out by methods for evaluation of the
i nhi bition of t he angi ot:ensi n converting-enzynme (ACE). Biochenica
ﬁssessnent of in vitro ACE i nhibigki on (ACEl) gauges the inhibiti
peptidolytic activity of a conpound in rabbit lung tissue. In i : _
studies angiotensin | (Al) pressor response inhibition of the c nds

are conducte C PR i t 0 g tissue
preparation gf%%s %,(_Sjp%%? an%%’éféttbﬁglﬁ%;}oq 2(7)%% ﬁ{fgggri was used

f or assessnemespinsdCinHipitiom.net hod of Cheung and Cushnman [ Cheung and
Cushman, Biochim Biophys. Acta 293: 451, (1973)]. This test system

i ncor pagat es spectrophotonetric evaluation of the anount of '
h|stldyl-leu@em@ﬂsrberated fron1a syn- thetic substrate after 30 mn. of
37[6]’]‘] i ncupatt+on—t vatt or—56— d
graphi cal | y h€Sotgomndd rimeni.muu qrAnzﬁotes'stmdt wgessm'uremnse) mdhmon anount
of histidyl-}euefne flor#8ELt 0 F—Stof—tirat—gemerated—Tm—t-he—abyserc Of t he
t est conpoung Exadgtlleod o'ﬂcggy(!ﬁf angwotm ﬁng/k(g)\l ) ﬁr&ksnhxbmpnnse
i nhibition fww it vy s—aonrnt-strattomof—test uuupuunuo \ % Al ) In
t hese studi ep Eatheter%:wﬁme placed 10 a fenoral artery @hd a saphegnous.
vei n of anesthegtd zed éi gscrib above. Arterial pLgssure was
cont i nuousl y}recor deg ron1t e arterial catheter, while Al and the [fest
conpounds we e5injectddxthmough t he Wnous catheter. Al Plessor response

i nhibition S regsed ted the,average inhibition recjrded
t hrough 30 mﬁ .1%4)tersf & at éix%paf 6123 %k%doses appropriate to

determine the ph (il . ),§0 |1n°re$sd)r29 mg/kg
\_/ | .8

126 |4x10 1.0 95
0.1 . 37
&b f1x107 0.1 - 32
61 |3x10
- 13 1x10° | 0.1 80
e |5x107° 0.1 61
21 |sx10° 1.0 N 80
23 |1z |
23/b 5x10
23/a 4x10°




_response |nh|b|t|on Results:'Cbnpound ln vitro- AnnLnjenSin | .pressor

respofise\ i nhibition of = ACElI Exanpl e I C i.v. Dose (ng/kg)

% A bition 2 3 x 10[err] - . 77 .
6/ 50\,—[/6 x 10[err] - 3740 ||III|I||||I||II||||II|II|III| 705 ax
10[ 10 : ' * t71t12% % " 3 'x 10[err] .

| D50 .23 ng/ kg 8/ a 6 x 10[err] | D50 :0.29 ng/ kg 12/ Db 4 X

10 [err] Claims 1.0 o ' 95 0.1 :

37 8/b 1 x 10[err] 0.1 - 3276/1 3

x 10[err] 13 1 x 10[err] 0.1 . -80

14/ c. 5 Ao.ga:rpbhnd of the gener&h ¥ormula I : 61 21 -l 5 x
10[ err] .0 80 23/c 1 x 10 [err] 23/b

5 x 10[err] 23/a - 4 x 10 [err] B/ - Cains 1. A conpound of the

general formula | [err]-mherelnr [ s unSubstituted 1, 2-phenylene, or
‘i@dentical or different nenbers
selected from | ower aIkyI | oner aNkoxy,Al gwer al kyl enedi oxy, dr oxy,
hal ogeno and tri - fluoronethyl [ er V) ydrogen or phenyl optionally
substituted by a '

00H
. . .cn 2n~1 0
wherein Ph is unsubstituted 1,2-phenylene, or 1,2-phenylene substituted
by one to three idemtical or different members selected from lower
alkyl, lower alkoxy, lower alkylenedioxy, hydroxy, halogeno and tri- o’/

fluoromethyl; R is hydrogen or phenyl opt1ona11y substituted by a

substituent spec1f1ed in relatzon to the group Phseach of Rl’ Rz and

R3 is hydrogen or lower alky1° and n is an integer from 1 to 10;

the amides, mono- or di-lower alkylamxdes, lower alkyl esters, (amino,
. mono-'or di—lower.alkylamino, carboxy or carbo lower ilkoxy)-lower

atkyl esters thereof, ' | '

.2 A compound of the formula I as claiwed in claxm ], wherein Ph is

unsubstituted 1,2-phenylene, or 1,2~phenylene substituted by ome or

two identical or different members selected from lower alkyl, lower

alkoxy, hydroxy and halogeno, °:.1’2'Pheny1ene S“bStituted'by o .
lower alkylenedioxy or trifluoromethyl group R  is hydrogen-or )
phenyl, optionally substituted by substituent specified in relation VA
to the group Ph;each of Rl’ Rz and R3 is hydrogen or lower alkyl;

and n is an integer from 1 to 10; the amides, mono- or di-lower

aIkylamldes, lower alkyl esters, (amino, mono- or di-lower alkylamino,

carboxy or carbo-lower alkoxy)-lower alkyl esters thereof.,

..3. A compound of the formula I as claimed in ciaim 1, wherein Ph is 1,2~ -
phenylene, unsubstituted or mono-substituted by lower alkyl, lower

alkoxy, lower.alkylenedioxy, hydroxy, halogeno or trifluoromethyl; R

is hydrogen or phenyl, optionally substituted by a substituéif~

specified in relation te the group Ph;each of R» Rz.and R3

hydrogen or methyl; and n is an intege; from 2 to 8; the amides,



substltuent specified in rel atlon to t group Ph; each of err]" ;and R3 is
hydrogen or |ower alkyl;- and n i$ an. T eger froml to 10; the amides,

Jmono- or di- h@&»ﬂroalxiw1a%1d%:1kyim@ss Iw&reﬁ g{ Sescéégn ngmu{sonﬁon&r j
di -l ower alk Iam no, carboxy.,or carpbo |ower al l.ower est er.s

t hereof, 2. c‘Br’r‘ﬁB'tﬁ?ﬁj adky}aRIng o Ca% PO °‘és°‘1ﬂba1'¥%rl PLkory? T °l’er
i s unsubst i t ebesksltRedo€nyl ene, or 1, 2-phenyl ene substituted by
identical or different nenbers selected fromlower alkyl, |ower
hydr oxy and hé&i.ogecemmpoond b2 ehd eybeale £6tafai f1t ed by one | ower
al kyl enedi oxy or trifluoromethyl group [err] is hydrogen or phenyl,
optionakty substituted by substituent ‘'specified in relation to the group
Ph; each of [err] and i hydrogen or lower alkyl; and n is an integer
from1 to 10; the a ;5 d-cqy di - | ower al kyl am des, |ower al kyl
esters, (am no, nono- ower al kyI am no, carboxy or carbo-| ower

al koxy) -1 ower al kyl estergi{ .Q‘hoggrrpound of the formula | as
clained in claim1, wherein Hh |s m2 | ene, unsubstituted or

nono- substituted by -l ower al ). tEud Hf)l BXy, lower al kyl enedi oxy,
hydroxy,. hal ogeno or tr|fI uororre?hyl [erY] is ‘hydrogen or phenyl,
optionally substitut % substituent specified in relation to the group
Ph; each of [er‘ﬁ"freo\’rﬂj éf rI]y Fe8§Rsd R iEN o8 ralkeryithavp ta ¢ carhon mtege; Halom
2 to 8; the argedlosor trifflibrof@Niy1l Qr:.sd'thé MRegdd lﬁyL@nﬂ ;d€Sen o@vfranﬁl ins an

esters, amno,, nono- or di-I|ower alkylan no, garb ;%eor carb K
al koxy) - | oner PEEFLEIop R tacts and B dsnhudrngenfort PRengdneqnfeining gl suhsti- 3

[err] wher ei n geent FRRIPORE the ahdiibl &F babkamive\V the HiPnd-Oof uaar-bmwe&t a1

.ha\fy or w-amino-lower alkyl) esters thereof.

a

5. A compound of the formula II as claimed in claim 4, wherein R
is hydrogen, methyl, methoxy, fluoro, chloro or trifluoromethyl,
each of m and p is the integer 1, q is the integer 1 or 2, and R' is
hydrogen or phenyl, the wono~ or bis~amide, the mono~ or bis-

. (lower alkyl or& amzno-lcwar alkyl) esters thereof.

* 6. A compound as claimed in claim 5 wherein R is in the
S-position. '

7. A compound as claimed in claim 4, in the form of its 26~

—
~

\_J carboxy-indoline chiral epimer,

8. A compound of the formula I as claimed in claim 1, and as
defined in the Example 6;_under a number from 1 to 12.

Q.. 1-(4—carbcmethoxybutanoyi)-indoliné-zs-carboxylic acid ethyl ester.
10. 1-(krcarboxybu;anoyl)-indolihe-ZSecarboxylic acid.

) 1. .1-(A-carbbqethoxgiz-gethylbutanoyl)-indoline—ZS-carngylic acid.

* C L M S *



geno or trifluoronet hyl mis the int éger 0 or 1; each of p and q s an
integsy fromO to 2; and R is hydrogen.or phenyl containing a substi--
% oup R, .the nono- or bis-am de the nono- or . b| s- (L ower al kyl

| ower aI kyI) esters thereof he formula 11
//in claim4, wherein R39s~ hydrogei;l!! mgmﬂ y, fluoro, ch
fluoromethyl, each of mand p is t qwls t he integer

~"and [err] is hydrogen or phenyl, the m)no- or bIS am de, the non

bIS- (1 Omeﬁzfﬂﬂ‘!h-éHibL§§JﬁL(QIBH39e£H¥@9Lbﬁﬂah¥fﬂ]-Q§§6¥15e1i§¥é39¢oxyﬁic aeéd

compound as clainmed in claimb wherein Ris in the 5-position.

or
as

| oro
1
o- or

compound ast®flaepE’F-in claim4, in the formof its 2S car boxy | .ndol\"r{e

chiral epiner. 8. A conpound of the fornula | as clal ned inclaimi,
as defined in the Exanple 6 under, a nunber from1 to
1- (4- car borBt Hmif»mraﬁaxn‘r ?THGPF%YQSb‘t‘él“BBklﬂlP€°la‘6‘ieaz%'t°H§P°’@’§tléra‘“-ff)
1- (4- car boxybut anoyl ) - i ndol i ne- 2S-carboxylic acid. 11.

1- (4-carbo thoxy 2- et hyl but anO){I ) -i ndal i .ne-2S-car boxyli ¢ acid. -
*C L M g? (4-carbamoyl-2-methylbutanoyl)~indoline=2S-carboxylic acid.

and

39 -

1-[4-car boxy 4- (2 phenet hyl ) but andyl ] - i ndol i ne ZS-car boxylic acid ethyl

ester. car boxy- 4- (

henet hyl ) - but ang -i,ndol i ne- 2S- car boxylic

[ 4-
aci d. 14 ig 4‘6&?’%9an%€#‘}|‘ pimerngihutap I'FH@IZ'Se'c'%?r'GGR"}H"iY&"%Cl d. 15

1-(4-car bo%g@xy 2R 4R-di met hyl but anoyl ) -i ndol i ne-2S- carboxylic acid.
1- (4- car boet hoxy- 2R- net hyl but anoyl ) -i ndol i ne- 2S-car boxylic acid. 17.
~ 1- (4- car boet hoxy- 2R-i sopr opyl but anoy! ) -i ndol i ne- 2S- car boxyl i ¢ aci d.

16 1=-(4-carboethoxy-2R-methylbutanoyl)-indoline-2S-carboxylic acid.
17+ 1=(4=carboethoxy-2R~isopropylbutanoyl)~indoline~2S-carboxylic acid.

18. 1=-(4~carboethoxy-2R,4R-dimethyl-butanoyl)~5-methoxyindoline-2S-

" carboxylic acid.

19. l=(4-carboethoxy-2R,4R~dimethyl-butanoyl)-5-chloroindoline-2S-

carboxylic acid.

20. 1—(Arcarboethoxy-ZR,4erimethyl-butanoy1)—5-methylindoiine-28-

carboxylic acid.

21. ethyl 1-(b—carboethoxy-ZR,4R—dimethy15utanoy1)-indoline-ZS-car-
boxylate.

22, ethyl 1-(4ecarboethoxy-Zthethylbut;noyl)-indoliné-zs-carboxylate.
23. ethyl 1=-(4=-carboxy-2R,4R-dimethylbutanoyl)-indoline-2S-carboxylate.
2%. 1-(Afcarboxy—ZR,4erime;hy1butanoy1)findoline-ZS-carboxylic acid.

25, 1-(4-§arboxy-2R,AR-dimethylbutanoyl)-indoline-zs-carbdxylic acid
hydrate.

16

./
-

—



‘18, 1- (4- car boet hoxy- 2R, 4R—d| rret hyl - but anoyl ) - 5- met hoxyi ndol i ne- 2S-
carboxylic acid. 19. : I

, 1- (4-car boet hoxy- 2R, 4R- di net hyl - but anoyl ' ine-2S- ylic
“acid. 20. 1-(4-carboethoxy-2R, 4R—d| met hy ‘mmmwm ”ﬁ)"?'mhyﬁ H@ZS
carboxylic acid. 21. ethyl -

1- (4- carboet hoxy- 2R, 4R- di net hyl but anoyl ) - ndoI | ne ZS-car- boxyl ate. 22.

et hyl 1-(4-carboet hoxy-2R- et hyl but anoyl ) -i ndoI i ne- 2S- car boxyl at e. 23

- ethyl 1-(4-carba xy 2R, 4R- di_ret-hyl but ano doI|n 2S-car hoxyl at.e.

1- ( 4- car boxy- ¥R A HAFRPTYT2BT P‘}tﬁnﬁéd °]2"§e" 158589 gl‘écﬁcd

1- ( 4- carboxy- 2R 4R- di net hyl but anoyl ) - ndoI i ne-2S-carboxylic acid hydrat e.

- 40 - 26.1-(A4-carboxy-2R-net hyl but ano -i ndol i ne- ZS-carb)oxyI iG acjd. 27..
- (a- car boet by RCoRERSY SRR THaRy POCHBIoAS SR oA

acid. 28. et ytn fe Garboet hoxy- 2R- net hyl - 4R- phenet hyl but anoyl ) -i ndol i ne-
.2S-carboxyl ate. 29. '

1- (4- car boxy- 2R- net hyl - 4R- pbenet hyl but anoyl ) -i ndol i ne- 2S- car boxyl i ¢ aci d.

30. ethyl 1- (4 canpoel-haxyarbbe S21MGe BhY BARYpDenie BRI IbLE S0P SiddDine-y | at €.
31. 1-(4-carhoethoxy-4R-phenet hyl but anoyl) -i ndol i ne-2S- car boxylic acid. 32.
1- (4-carboxy+ ﬁﬁiﬂ?@ﬁ%‘c’t’f?rbut anoyl) -i ndol i ne- 2S-carboxylic acid. 33.

1- (4- car boxy- 2-i soproyl but anoyl ) -i ndol i ne-2S-carboxylic acid. 34.

1- (4- car boxy- g 3-di met hyl but anog/ ).- i ndol i ne- 2S- car boxyl i.c_ aci d.
1=(4~carboxy-2R~me hyl-erphenethylbutanoy1)-1nd011ne-25-carboxy11c

acid.

. 30.- ethyl 1-(4~carboethoxy—4R-phenethylbutanoyl)-indoline-2S~carbox- -
ylate. ' '

- 31, 1-(4-carboethoxy-4R-phenethylbutanoyl)-lndollne-zs-carboxy11c
acid.

32. 1-(4-carboxy~4R-phenethylbutanoyl)~-indoline-2S-carboxylic acid.
33, 1l-(4-carboxy-2-isoproylbutanoyl)-indoline-2S-carboxylic acid.
3. 1-(4?carboxy—3,3-dimgthy1butanoyl)-indoline425-carboxylic acid.

35, 1-(4-carboxy-2R,4er1methy1butanoy1)-S-chloroxndo11ne-2-carboxy11c

"aecid.

36. 1-(4f¢arboxy92354R¢dimethy1butanoy1)fS-methyl-indoline-z-carboxylic

gcid.

37, 1=-(4~carboxy-2R,4R~dimethylbutanoyl)-5-methoxyindoline~2S-carbox~-

ylic acid.

FétdadingzgS5oxylic



4- car boxy- 2R, 4R- di rret hyl but anoyl ) - 5- chI boxyl i-c
3§. . 1- (4-carboxy- 2R mln ﬂ “gﬂl'
tthyl but anoyl ) - 5- met hyl -.i ndol i ne 2 car boxyl € ac

boxy- 2R, 4R- di met hyl but anoyl ) - 5- met hoxyi ndoI I ne- ZS-car box- yI | C

: 4138 ethyl 1E(4$dar86efﬂhxybddqpby1)-1ndol1ne-28-carboxylate.' )

1- (4- car boet hoxybut anoyl ) -i ndol i ne- 2S- car boxyl ate. 39. A salt of a conpound
having a salt formng group, as clainmed in any of clainms 1-38. 4Q. A .
phar maceut i 3%d Aysakic ofit atsiompousid having aotglSufRrTHagi 879U, 8 claimedi ng group,
as clainmed {p  20YoPfc1844Rd f83d;38. 41. A conpound of formula | as claiied in
claim1l substantially as described with reference to any of Exanples™T to
14 and 17 to 24. 42. A pharnmaceutical preparati.on conprising a conmpound
Clhal med in gay Aoﬁhsﬁﬂcg‘lﬁti’lcaiﬁy aﬁeﬂ&blbnsﬂ&ﬁbktafm:ﬁmﬁﬁﬁuﬂmﬁ?gta @alwi ]E h a

phar maceuti ca suitable carg 43. P, 124gt he manufacture of
1-car boxy-(g W\é ByBrBP FHC ﬁﬁ“beél 12 940 |°(r\11§§§scaégoxyl ic acids of the
general formula | [err] wherein Ph is unsubstitutéd 1,2-phenyl ene, or

1, 2- phenyl epg, %ugéﬁﬂéﬁlﬂhet?f B il & i& r?:‘lﬂfmédjgﬂtél(é@h Prsugblfzirﬁ'iﬁﬁy rrenber S

sel ected from I'ower I ower oxy, |l ower kyI ened |oxy, hydro
hal ogeno and#s tﬂﬁscri‘?@o?’bﬁbtfﬁﬁ?fet{cerizﬂ any ‘Pﬁ/@?‘é@ﬁso tohdfyand bz)t'i%ﬁﬁli' ly

substituted by a substituent speC|f|ed in rel atlon to the group Ph;each of

[err], [err and err! i s. hydrogen or |ower .alkyl a n.teger
from1 to 1%#2 {‘é uti nBr&@Faﬁ* on GomTist Iaaﬁ??eo%' %&ﬂé % L
any of claims 1-38 and 40, in admixture of conjunction with a e

pharmaceutically suitable carrier.

. LA
. 43, Process for the manufacture of l-carboxy-{alkanoyl of aralkanoyl)-
indoline~2-carboxylic acids of the general formula I .
(x)
wherein Ph is unsubstituted 1,2-phenylene, or 1,2-phenylene substitucéd g
N

. by one to three identical or different members selected from lower

: élkyl, lower alkoxy, lower alkylgne&ioxy; hydroxy, halogeno and tri-
fluoromethyl; R, is hydrogen or phenyl, optionally substituted by
a substituent specified in relation to the group Phyeach of Rl’
R, and Ry is hydrogen or lower alkyl; and n is an integer. from 1
to 10; the amides, mono- or di-lower alkylamides, lower alkyl
esters, (amino, mono- or di-lower alkylamino, carboxy or carbo _
lower alkoxy)-lower alkyl esters; or salts thereof; which consiéts

in

—



; esters;_(anino, mono- or di-|ower aIkyIanino,'carboxy or carbo | owner
al koxy)-1ower  al kyl esters, or salts t eof , ln- ~XC L M
.S -* 1) condensing a conpound df the Tgéyeral ”mmw“n“iﬂll ﬂf!l @| d acid
or amino derivatives thereof, with a reactive Turfcti-on8l erlva\Lrg/of a
conpound of_the general Fornul g I err] 2)_hydro .ag or al cohol'yzing a
conpound of X 8™ éPﬁlaﬁBF?Rﬂng ?/y[tt[atfr Flwgé}eel%m&#gﬁégst one of X and Y is
cyano, and the other is said free, am.dized or esterified.carboxy group; or

3) hydrogenating in a conmpound of the general Fornula VI [err] or”said acid
or am no derivatives thereof, the indole noiety to the indoline noiety;

ahd, \~ desired, converting any resulging conmpound of fornmula | into

anot her conpound of fornula I, and/orf{?if required, converting a resulting
free conmpound into a salt or a PesorT ﬁﬂﬁsalt into the fre¢rropnpound or
into another salt, and, if requirdd, g—gr resolving a mixture of isomers or
racemat es obtainedinto the single i _dh&ﬁmpr racemates, and, if required,
resolving a racemate obtained into e optical antipodes. - 44. A process

for the preparation of conpounds of fornula |I_substantially as .described

with referarsaid agig o apiagsiesivatiyes thereof, with a reactive functional

derivative of a compound of the general Formula IV

. foon L :
. BOCO~C (IV); or

) n 2n-1 o
Y
o/ . 2) hydrolysing or alcoholyzing a compound of the general Formula V

n

o-cx{' R
' _ n 2n~1 o
wherein at least ome of X and ¥ is cyano, and the other is said free,

amidized or esterified. carboxy gfoup; or

3) hydrogenating in a compound of the.ggneral Formula VI
v | R ﬁ"Rz
N : : C—Coox ' on -
CO0H
ofcn 2n-1 Ro.

or said acid or amino derivatives thereof, the indole moiety.:o-the

indoline moiety;  and, if desired, converting any resulting coﬁpound
of formula I into another compound of formula I, and/or, if required,
converting a resulting free compound into a salt or a resulting salt
into the free compound or into anotﬁgr salt, and, if required,
resolving a mixture of isomers or racemates obtainedinto the'single
isomers or racemates, and, if required, resolving a racemate obtained
into the optical antipodes.



24. 45. The conpounds of formula I ording to either
43 and 44. The text of the speci ﬂmmwﬂﬁ‘& Bﬁn_r epr oduced by
pe . s

phot pcopyi ng the applicants original tBesckl ain a few

a ts which are difficult to read . The origi nal typescipt
co I ng these anendnents nmay be inspected on the prem ses of the Patent
Ofice 44, A process for the preparation of compounds of formula I

substantially as described with reference to any of Examples. 1-14
and 17-24. ' | —
45. The compounds of formula I when prepared according to either
of claims 43 and 44. .
The text of the specificaticn has besn Teprodnoed by photooopying thnumﬂis1::¢=:¢unl

typescript. It may contain a few amendments whioh are difficnlt to resd.
typescript containing these smendments may be inspected an the —n-unsqu“ﬂunrsun$tu!i

e



