[err] -BI CYCLI C COVPOUNDS, THEI R PRODUCTI ON AND USE This invention relates-
te novel- bicyclic conpounds, which are useful as pharmaceutical's, and a .
p;:gifs for producing the sane. As conmpounds havi ng hypotensive effect due

Ve

to inhibitory activity to angiotensin.converting enzyne, there 2’88‘739
kitowr various am no acid derivatives [e.g. Japanese Patent Unexam ned
Publ i cation (Kokai) Nos. 77-116457, 77-136l17, 79-12372, 80- 38382 and

80- 81845, which P- 4053 i tish

Unexam ned Pub. Bf&%‘:ﬁgg 250 §EI%%&H8'§ E&?} U§ s. 9183 and
12401, respectivel y]l'hxsTHevcemTpi@xmdsebdtéhequmaeel bnuenﬂuan c@h«podirfdsa,r ent
fromthese knowy, Qggp%ggd%seq qk% )ﬁ“ g%%g 5 rgalgnd nggoveggg for

superi or angi otensin converting enz in ahd® ypot EhSiSre

activities. 15 producimgudhet h@n‘pr-esent |nvent|on provi des a conpound of

the formula (1): 2544 compcuno{sewvWw&i&a;la&d E?Ee]f Fu@d%endent'y

representgnmko gen, hydroxyl [err koxy, [err] err] jointly
form [err]? al kyknhdRddigyy @ CFéMﬂfﬁssQnﬂﬂ%g%heﬁfi?eFPT&FRiP“SR%Q?WﬂﬁH

Cl4 al kyl OL aataltaksfwnﬁlv&y:xdw i o mu@s&etubadxféss@awtwta%méczhe4
am no group by e cl.ass S anoy z :

A koxyear bony! BRYBER, Yrezsminsshiubt ErafPed (SakesdNo8Ts 72l AR

. phenyl -Cl1 4 al kyV-WBi¥dR 73579 - 123725 &0H$&®&2|bnde&OeBleBstM&ﬁ&ﬁd:ﬂﬁrréhe

phenyl group by nEgPer I al gyl 1 I - 2
- amno, nitro aéa % Sro 4sllgg7j;éh égﬁfelf]ggl'ﬁ Qh, 6"%’( d P b

or [err] dﬂkylaNPHOZOQ@éO@haﬁ#nvnﬁnn1Mm@mgﬂlned Bub. Noso 9183 and 12401

respectively]. The compounds of the present invention are

different from these known compounds in skeletal structure,
and moreover have superior angiotehsin converting enzyme
inhibitory and hypofensivé agctivities.

15 Thus, the present invention provides a compound of the .

formula (1):
R!

(CnHZn)

. OoRrR* RO
2 i1 | é':
R . N-C-CH-NH-CH-C-R

20
S5

) (1

(CH,)_COOR’
25 .
wherein Rl.und rZ independently represent hydrogen, hydroxyl
or C]_4 olkcxy, or R] and Rz jointly form Ci-a alkyl-
enedioxy, ' '
R3 1s hydrogen or C] 4 alkyl
30 - R* s hydrogen, C;_, alkyl or umino-Cl .4 olkyl which
is unsubstituted or substituted on the amino group
by acyl of the class consisting of C,_4 olkanoyl,
benzovyl, C2-4 alkoxycarbonyl or benzyloxycarbonyl,
R is hydrogen, C;_, alkyl or phenyl-C]_4 alkyl which
35 is unsubstituted or substituted on the phenyl group by
1 to 3 members of halogen, Cy.4 alkyl, C;_, alkoxy,



~5 -or. a pharmaceutically acceptable salt thereof. Referring to the above
fornula (1), the Lower al koxy group represented by [err]or [err] contains
~L‘4 carbon. atoms, such:as met hoxy, ethoxy, propoxy, butoxy and
propoxy [err] and [err]. when they are adjacent, may forma | ower™~terr]
10 ;. al kyl enedi oxy, such as met hyl enedi oxy or ethyl enedi oxy. The | ower
aIkyI group represented by R contains 1-4 @arbon atons, such as nethyl,

et hyl, propyl i sopr gRYho, PHE ¥k o hﬁQbH&Hkox qc butyI and tert- butyl. The
| owe. r al kyl"'- group rgpresented by R4 is exémplified 15 - by those

mentioned for ‘R3. TRe afi RBSFaR¥ +afiyyl QHBGﬁYneﬁFB§enPéd"E”yR4°Fsdl -Ci_4
strai ght or branched amﬁy¢emﬁabpsqnd 1-4 carbon at ons, such as am nonet hyl,
1-am noet hyl, 2- am noet hyl [ nopr opyl 4-aninobuty| and 3-am no-2- -
‘met hyl propyl.. In th® 889 anFﬂﬁ Gﬁépsa kﬁF group 20 represented by R4,
the am no group ot bhphahaueeumﬁabumyedcaﬁpmabuemBhJalkhbrgbdup is acylated

‘with [err] alkanoyl fgee gBracet¥L fEEOQLPQQy#%r nz?¥HRE%§%;ﬁﬁ§kﬁgéﬁgoxyhe

carbonyl (e.g. ethoxycCarbon nZyI oxyc B nyI
| ower al kyl . grouprpepreseneednzsd bthereblescemenphmfneé loprbloosat oms,

menti oned for h 0 4 ele nt b
exemplified by. bsuggljzgggﬁékﬁy MQQhQ%%h %'Qggxg, ggﬁéﬁ QQd ngiféioxy

[err]- ethylbenzyR ylwhéﬁeﬁhyv °FérﬂFJﬁ§P“HylHﬁ§néPﬁV1OaH@Wer (Cy.4)

[err]-et hyh@henebmuwe;ﬁéaleh NYls yeRi @Yt h§QlefeRSRY! - r3thyle91W1c@(| yl
group may optlonally I tuents, sel ected fron1 hal ogen a
-4

f1'uorine, chlorine, Fo Wér ngyh gropgr I’Fprélsl?;’/‘l*e@e cf tcl?gﬂ“”é‘tsh

propyl, butyl), Eaebbnabkeny,(eugh aetHQXﬁyletboh P PR, u%@m&@mqu,'

butoxy, met hyl en d|o V) 4 -Nitro,and.h Exanpl es of such
substituted phenyl! VE sﬁFkyVlgrSS “hydvi %EdcﬁFdﬁogﬁéﬁgl)ethyl

2- (4- hydroxyphenyl)eihyl1o@e@4alkvﬂhgxypbempb)emhyhed by R* 1s exenpllfxed

2-(3,4-d ﬂyéhoxyeperaﬁtéstn.xhn%ngé for R¥. SThe® dMinBRURWORIARY ) G p

-(p-tolyl)®ethyl

. _ represented by R is straight or branched and contains
]-4 carbon atoms, such as ominomethy!l, 1-omincethyl, 2-
amindethyl, 3-ominopropyl, 4-aminobutyl and 3-omino-2-

_ . methylpropyl. In the'acylmninb-lower-clkyl group’

20 represented by R4, the - amino group of the above- _
‘mentioned amino-lower-alkyl grouﬁ is acylated with Cz_4
alkanoyl (e.g. acetyl, propionyl), benzoyl, C2-4 alkoxy-
carbonyl (e.g. ethoxycarbonyl) or BénzyloxYCQrbonyl.

Referring to R the lower alkyl group represented

25 théreby 'is. exempltfled by those mentioned for R3 The
_phenyl-lower (C]_4) alkyl represented by R’ is exemplified
by benzyl, phenethyl, 3-phenylpropyl, a-methylbenzyl,

o -ethylbenzyl, g-methylphenethyl, B-methylphenethyl and
g-ethylphenethyl. The phenyl moiety of said pEeny11

30 lower-alkyl group ﬁay_optionally have 1-3 substituents,

‘selected from halogen (e.g. fluorine, chlorine, bromine,

" jodine), C];4'alkyl (e.g. methyl, ethyl, propyl, butyl), -
C]_4 alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy,
butoxy, methylenedioxy), amino, nitro and hydtoxyf

35 "Exomples of such substituted phenyl lower-alkyl group are
2-(4-chlorophenyl)ethyl, 2.(4- hydroxyphenyl)efhyl 2-(4-
.'methbgyphgnyl)ethyl, 2-(3;4-dimethoxyphenyl)ethyl, 2-(3,4,



benzyl, 3,4,5-trinmethoxybenzyl, 4-ethylbenzyl and 4- chl orobenzyl. - .
"Referring to- [err], the lower al koxy represented thereby €ontaihs 1-4 s
carbo.n atons, such as nethoxy, ethoxy, 5 propoxy, isopropoxy, butoxy,

[ toxy, sec-butoxy and tert-butoxy, and.the.nono- or. di-lower [errw..
-S€§§I- am no group is exenplified by nethylam no, ethylam no, propylon1no
butyl am no,” di nmet hyl ami no and di et hyl anBne. The pharmaceutical |y acceptable

salts of conp. 9Upﬂﬁnéph AenbDyLwd lfOQ aneli§1)eRRLganisc 429 |
such as hydrochl ori oxyéob?gn?de y @5 ?rgte g 3pho§6ﬁ§?g°&§

organic acid safPaY su%h as” éE§T8f5°xV§PPF£§e CFFPdﬂQe"FMﬁaP@Fe “nal eat e,
t ol uen' esulfonaﬁeoaaﬂenﬂyhane- sul fonate;. netal sal. such as sodi um

pot assi um- 15 i um, and, al 4&i ni alts d salts with b ch as
triethyl ani ne, guéﬁ?g?ﬁé'“gnﬁﬁn uﬁ]tﬁﬁdi °quaﬁynfﬁgr§ﬁ&"6|%€ﬁ§ﬁ‘ %
sal ts. Preferredntohpsuhdé ¢brbaneathwse uhehenm frerthp xgnd eftdioxly ,ar e each

B ariyt® ro i 8 HAREPTTpobY obBrby (BLLRRY. | 13Bputefyi s tRTa ”?xxﬁ’“d”aﬁglm

" and n are. eachferfﬂbUtgnpouqud thet menpor pitl di -[lower Wﬁq gﬂnuRky i=s
hydrogen or [earkl gybuéerglexe&p 1Y 45 eaeag .Jew,hom 'ay,' %rfh%wno[ err]

al kyl, and R r OX [err]
phar naceut|ca||>§/°at E’ﬁ!aﬁbebS&H§m'Réftefjr’F'ﬁg§ vdameOan!e df‘Gr*thI‘z&’“‘(‘l"‘b t he

groups in [err] aﬂﬂe[ ﬁ&hﬂa:é@ﬁﬁ@%ﬂ@ dakeeb?ad? e0fs o4 's 85 fhpBUnd s
respectly@Iy e er Lerr% E errL al kyl , [err |s phenyl -[err]
al kyl. and’[errf é"f #% fPEogyampde, inorganicepgidy g §§ecﬁ“ﬁ
enbodi ment . Ofak h?dﬁbehebfxdavehyHQBbw&mlde, sulfofe, nitrate and
N: ( 1- et hoxycar bpn I-3- hen | propyl
N- (i ndan- 2- yI)Bﬁy%Pnnghd ¥ E"'E F%a?euf|2§VI §gcgpt§§Ft955'ts°rtr°fe'
citrate, funmrafe, maleate, foluenesulfonofe and methane-
sulfonafe, mefal salts, such as: sodium, pofcssrmn,
15 calcium and aluminium salts; and salts with bases, such as
| rriéfhylmninef'guanidine, ammonium, hydrazine, quinine
and cinchonine salts. B
Preferred compounds (I) are those wherein R] und_RZ
' are eqch hydrogen, R3 is hydrogen, R4 rs lower (C]_4)
20 alkyl or amino-lower(C, ,)-alkyl, Rs'is'phenethyl, RS is
' lower(C,_,) alkoxy or hydroxyl, and m and n are each 1,
or compounds of the formula: '

e - “-NCCHN—{CHCR" (1)
NGO, an
| CHyC0H
4l . '5I

wherein R s hydrogen or C] -4 alkyl, is hydrogen, .
_ C] 4 ulkyl or phenyl-C] 4 alkyl, and- Ré' is hydroxyl or

30 C] -4 ulkoxy, and their pharmaceutically acceptable salts.
Referring to the above formula (I ), the groups in

' R4', Rsf,and Réi_correspond to those of R4 R5 and R6

respe;frvely Preferubly,-R4‘ is Cy_, alkyl Rs' is

phenyl-C, , alkyl and’ R6 is C] -4 alkoxy
35 ' A preferable specific embodiment. of the present

invention is N-(1- erhoxycarbonyl -3-phenylpropyl)-L- alanyl-



iThe conpeunds (1) of the'present i nventi on can.be produced, for exanpfe, by
subj ecting a conpaund of the formula: 5 [err] wherein the synbols arg_each

as~above defined, and a conpound of the formula: . - 5 - [err] wh L
r}_and [err] are as above defined, to.condensation under reducti
“comgétions. 5 - Sai d reductive conditions include those reaction

conditions used in catalytic reduction ugiqg_as a catal yst such a netal as
plati num palladium Raney nickel or rhodiumor a mxture thereof with an
appropriate carriNefindadudtivddghiyeh na wedali tisy gphiadeacevidend lyuccaptable
lithium 10 al ugppy@ hydride, |ithium borohydride, |ithium cyanoboro-
hydri de, sodi um borohydride or sodi um cyanoborohydride; reduction with
netal lic sodi umor méR&l FP@Pﬁﬂgﬁési(’dm &id ths @reskslt, irgemdtiioon amn esuch a
netal as iron orpzbdgcady Feehexdmplied By RYBREHING @ 2ehih VNG itheaCi d;
15 electrolytig rediction and reduction with a reduci ng enzyne. The above
reaction is usualPy™¥aPrfied out in the presence of water or an organic
sol vent (e?g. nethanol, ethanol, ethyl ether, dioxane, nethylene chloride,
‘chlorof orm benzene, _tlol uene, acetic acid, dinethylformanide, dinethyl- 20
acetam de). The reaftisn nper gture depends on the neans of reduction
enpl oyed, but generally pefpexgfuresranging fromf[err] to [err] (drle
preferred. The reaction fan pq F@éaatisfactory manner at  ordinary
pressure, but the reactilqgy m rigd out under pressure or 25
under reduced pressure a i 6 oL cufsfnces. Those conpounds (1)
wherein [el0] is hyd én or/and R6 is 4&pw n al so be produced by
hydrol ysis of the ‘corresponding ester .c npoqu§;§? by catal ytic reduction
wherein the symbols are each as above defined, and a

compound of the formula:



o

t he correspondi ng benzyl esters. 30 The conpound (1) can further -be
produced by subjecting a conpound of the fornul a: - 6+ {erri wherei n~Z_--
is a protective group renovable by hydrolysis or 10 catal ytic reductiaon v
agggéhe ot her synbols are each as above+rdefined, to hydrolysis or catawg.ic
r tion. The pro- tective group represented by Z in.formula (IV) and

r abl e by hydrolysis includes all sorts of-acyl groups and trityl. In
particular, such groups as.benzyl oxycar®omyl,.tert- 15 butoxy carbonyl,
trifluoroacetyl and trityl are advantageous' for a reaction under '
relatively mld conditiopS_cLpagero- tective group represented by Z and
renovabl e by catal ytic redustion includes benzyl, diphenylmgttyl and

benzyl oxy- carbonyl . o The hydrolysis reaction in this 20

method i s capheediQUR?i anuékér_aeé A8 abowe GeFined)! touddndenBRididipl ,

et hanol , di oxane._ pyridine, aceti.c.acid, acetone or nethylene chloride, or
a mxture thHPBSF.gégpcﬁégglEP§FF%d°Pﬁé reaction, an acid (e.g.

hydr ochl 8ri c, hydr Saidniredulcydvel cdndi tipdsofineinude thidser ireaatdidmne- 25
sul fonic, p- f ani Liflhuql ' T e | I e . di um
nydr oxi de, " poradetione, 368 b Latalytid SR halnd a3 cdtdtysiod v
carbonate, s8¥Fbnradetaileast platipuani Palladiwy Raney mdaked QXaction

SIS OTy (o, FROGLUAN Lo PRARRNES LheUSUT Wiali ol SppeaRidie carziexd o1
, VL ugtion i.n this.ne i ied out |
wat er or an %PS&EF&°§0W@éﬁtas&@ﬁaishﬁ@FHQﬁoFPﬂEﬂﬂ&ﬂoFP (%&Mk%é%ium

t et r ahydoof uadamifaumahydrtides . Liehdain botohRdrikdesendahifunt ey@nwbyyd-at e
~cat al yst su_cﬁ . Ia@gm or laI .ga i um carbon. ."I'Jg\is rea%t iro | S .C r;' d out
ot 557 o i Bea ERHTGRY nBfeh¥aride By Shail SRR ARRARTTY
at ordi nary redpetidoor with metaipjdcasoddum oo mMedaljlic magnesium and
an alcohol;'reduétion with such a metal as iron or zinc
and such an acid as hydrochloric acid or acetic acid;
15 electrolytic reduction and reduction with a reducing enzyme.
The above reaction is usually carried out in the presence
of water or an organic solvent (e.g. methanol, ethanol,
ethyl ether, dioxane,'methylene chloride, chloroform,
benzene, toluene, acetic acid, dimethylformamide, dimethyl-
- 20 acetamide). The reaction temperature depends on the means
of reduction employed, but generally temperatures ranging
from ~20°C to +100°C are preferred. The reaction can
proceed in a satisfactory manner at ordinary pressure, but
the reaction may also be carried out under pressure or
25 under reduced pfessure according to circumstances.
Those compounds (I) wherein R3
is hydroxyl can also be produced by hydrolysis of the

is hydrogen or/and R6
corresponding ester compouﬁds-ot by catalytic reduction of
the corresponding benzyl esters. _

30 The compound (I) can further be produced by subjecting
a compound of the formula:




rd

- 7 - Generally., the reaction can proceed sufficiently smoothly at
ordinary tenperature and at ordinary pressure. The conpounds (1) can al so
Re—far oduced by:reacting a conpound (I1) with a compound of the fornul a.
[ery]=wherein [err] and [err] are each as above defined and X is hal

or a<group of . the formula [err] in which R7 is 10 | oner al kyl, phe r.
p-tolyl. The reaction is carried out by +veg dai ning both the reactants in
-an appropriate solvent at a tenperature within the range of [err] to

[err] For accelerating the]{eaction, such a base as potassi um carbonate,
sodi um hydr oxi de, sodi um 1R~ hydrogen carbonate, pyridine or triethylam ne
may be made to.coexist in the t Lonsystem as a deacidifying agent. The
obj ect compounds (1) of the pfese [ t om produced in thisg,pay can be
isolated fromthe reaction m r elby Ul 2means of separation’ and
purifi.cation, 20 suchas “ti oy congegd ratp®ng neutralization,
filtrations recrystallizati®n, colum ch osat ogra hyw#ang/ or thin |ayer
chromat ogr aphy. Dependi ng on the presendd@rCEmNz@EzCoR the sub- stituents
represented by [err] and [err]. there nar'exist twozto 25 ei ght steric
i somers of a conpound (1). These indi vi%iigl n~$99Rers and ni xtures thereof
naturally fall within the scope of the present invention. Such isoners, if
desired, can be prepared individually. For exanple, a single optical isoner
of (I) can be otiterelsd dbyisaa rprogeotive hgr8ip reamovableabyi hpdusilygis or
single isorgr céaezr@gwrgmcef& %&&”@hé'%éh&é é{,éﬁ}%sy‘gﬁg Egghpagd‘éﬁwes
a mxture of two or re 1 soners, they can D€ Sepafa into +ndividua
i somers by a udisfinedarte ikydretheisuer sataluticaredfiokiani.onThei @goan
optically activedtive §folp FEPPESEntdd bySH! {RNEGrmhEh! RTV§ 3hd removable
di benzoyltartaric acid)éo”%%nj 0 tical% a%tlve base %e.g?'g?nc-onrne“
ci nchoni di ne, by hydrolysis includes all sorts of acyl groups and trityl. .
In particular; such groups as benzyloxycarbonyl,. tert-

15 butoxy carbonyl, trifluorocacetyl and trityl are advantageous’
for a reaction under relatively mild conditions. The pro-
tective group represented by Z and removable by catalytic
reduction includes_benzyl, diphehylmethyl and benzyloxy-
carbonyl . The hydrolysis reaction in this

20 method is carried out in-water or an organic solvent such

as methanol, ethanol, dioxane, pyridine, acetic acid,
acetone-dr methylene chloride, or a mixture thereof. For
accelerating the reaction, an acid (e.g. hydrochloric,
hydrobromic, hydroiodic, hydrofluoric, sulfuric, methane-
25 sulfonic, p—tdluenesulfonic or trifluorbacetic_acidY or a
base (e.g. sodium hydroxide, potassium hydroxide, potassium.
carbonate, sodium hydrogén-carbonate, sodium acetate,
triethyiamine) may be added to the reaction system. The
_ reactipnftemperature is usually in the'range'of -10°C
30 to +150°C. The_cétalytiC~reduction in.thngmethod;is
carried out'in_wafer_or an organic solvent such as methanol,
ethanol, dioxane or tétrahydrofuran, or a mixture thereof,
in the presence of an appropriate catalyst such as platinum
or pa;ladium—carbon. This reaction is carried out at '
35 ordinary pressure or under pressure up to . 150 kg/cm2
~and at-ordinary temperature or a temperature up to 150°C.



-

- 8 - quinine, quinidine, alphanethylbenzylan ne, dehydro- abietylamne), a .
.+ 'variety. of: chromat ographi c techni ques or fractional crystallization. For 7:

.those pounds (1) wherein R and R are each other- than hydregen, the >

I sonme respectively having an.S configuration generally have nnrezi;;(
prefer e physiological activities as conpared with the correspondi ng
conpounds having an R configuration.-The-conpounds of the present

invention, i.e., the bicyclic conpounds represented by forrmula (1) and
phar- 10 ceutically acceptapble salts thereof, exhibit _inhibitory o
activitiesd§$%ﬁﬁﬁ¥%%ﬁl “h W IPRMBYAESS r§H§E?ﬁFﬁnﬂé¥oﬁﬂ8§FH&Yenzyne

(ki ni nase) adne miikephal tememera tucei apd sat i or@anargupaessoeanal s (e. g. _
human, . dog, cat, ' | Hea, Py t ' e f as drugs
or 15 d agnosi e pampdiA AR ool PhLeB"be ' RERELORE B riREhing

anal gesi ¢ @n@%‘gégi CLBctwith ya peempeund af thenfermulbe conpounds of the
presents i nvention are of low toxicity, well absorbed even on oral

adm ni stration and higthR%U@ble. Therefore, when they are used as the
~above-nentioned drugs, 20" Y%hey can safely be adm nistered orally or
parenteral ly, per se or*TPHZH MR xture with suitable pharnﬂ@%utically

For ml ati oNTRHR 3 ARG e, S P Bsas APERSaSEnetl 8BY Knibctabl ¢
sol uti ons .halogen ofhid egtdnep 25£ thiesfgemutaeR geQeOalﬁm w@ﬁbas efdandi ng
gg%nnitlgfr ;?'l%éfr gt?{eﬁj's;é}?e%?eexzéﬁftg}gliﬁt {ﬁgéfrggg rt%l?i’l I 3‘%5 ﬁ%&r' e&ﬁsi on -in
adul t hunmargut ty corbetabsingyboehathenieactedter dhl pn* agprapsiieglee dose of
0. 002 0. 2 T W e £ 8 Yoreralusg Bty cllp PARGRVBIOS Y SIS e
day accordi¥® to t hettdntFti ofier FReeierating &gﬁpsemim.) ssichids
i nventi on Gids&asd | pobLsHiaRAEELbohAte§X 38R Am Y dirds idedC & islipwn by 35
.the fc&écW“ﬂ?hééggglggkggggggi.pyridine or triethylamine may'be made
to. coexist in the reaction system as a deacidifying agent.
The objéét compounds (I) of the present invention
- produced in this way ¢an be isolated from the reaction
-mixture b§ usual means of separation and purification,
20 = such as extraction, concentration, neutralization,. '
' filtration, rec:ysfallization, column chromatography and/
or thin layer chromatography. _ '
' Depending on the presence or absénce of the sub-
stituents represented by-R4-and-Rs, there may exist two to’
25 eight steric isomers of a compound  (I). These individual
isomers and mixtures thereof naturally fall within the
- scope of the present invention. Such ‘isomers, if desired,-
can be prepared individuaily. For example, a single
optical isomer of (I) can be obtained by carrying out the
30 above reaction using a single isomer of the starting com=
_ pohnd (II) or (IV).-.when the pfbduct is a mixture of two
Oor more isomers, they can be separated into individuél
isomers by a usual separation technique, such as salt
formation usihg an optically active acid. (e.g. camphor-
35 sulfonic, tartaric or dibenzoyltartaric acid) or an’
' optically active base (e.q. Einchﬁnine, cinchonidine,

T



S

> 9 - [err] In the above formulas, R, R, R, R, mand n are as abo 20
defined, and [err], is benzyloxycarbonyl [err] The process for prepaKﬁ@@
g%#) as shown by the above reaction schene is now.illustrated in-nor

detai . Firstly, in the step (M)- (VIIIL), (M) and (VIl) are reacted in
an ‘sppropriate solvent to yield a Schiff base, which is 25 then subjected
to reduction. An organic solvent such as8nmet hanol, ethanol, dioxane,

nmet hyl ene chloride chl oroform . benzene or toluene is used as the

sol vent, and t he Ee on iLs onduct aI er Wi thin the
range of [err]qf% %r]quf—'Bﬂ' é&?antaiﬁggus ply&é%él?gl%mé{?) cfleh'@'d?reactlon '
cat al yst, suchahietulanine)acadverigtyt oifucheronatodrapddial taghniques or

dehydrati ng ag@?hct&ﬁﬁﬁlaé §e%x(i&%at%¢ﬂ UM e AUUMEY QIS nﬁg;neSI um
sulfate. or calciumch 5 be added to the reaction m xt ure. S

al so possi bl e VHeKRAR Fheaﬂéa& i éﬁepleéé’@e&%)faﬁ-ha“ Aydragieodlsy W%’Fﬁg

a wat er separ atbBgedliiedy( h&aahq ahhe o ffifquiasts abtqdedh 1Sy rﬂ&@eﬁot@
the formof a reagtlo

ft. | at
rmnner. agai n BAACHIEDLE ShESARLoRIE AL A At iEs AR saAred HEthede of
reduction i ncl sdereapanding cedponnds hsivigglat iRwordtigatd wbum car bon, |

for instance, as a C%@% s'ngo%?x%s orge E%dr??/:& egxstj; r%qtéelqg&aﬁredugl ng, agent

as sodi um bor ohydri dé or I"'um cyanoboro o poss1 blre"to
make the Schi f bigyed ifcoceampooumdsnd epassrited o ciainei aul Tareedsplyape

al | owi ng ch | exi ct t )
10 and (i\gl I )ﬁ‘fa E:%g::&?. ﬁgqb gi nme&ﬁa@ﬂ I n ﬁleﬁ%tiﬁﬁ‘{/ﬁ{ é kﬂﬁ( VIF‘IUIS)it(lﬁs@

reacted with. (PKF18Ptde@aP@oﬁﬂgAﬁ§QRﬁ%f ARG e g enzyme, bradyklnln
decomposing enzyme (kininase) and enkephallnase in animals,
in partlcu;ar, mammals (e.qg. human,.dog, cat, rabbit,
guinea pig, rat) and therefore are useful as drugs for
15 diagnosis, prevention or treatment of hype:tensibn and as
" analgesic and analgesic-activity-potentiating agents. The
- compounds of the present invention are of low toxicity,
well absorbed even on oral administration and highly stable.
Therefore, when they are used as the gbove-mentioned drugs}
20 they can safely be administered orally or parenterally,
per se or in admixture with suitable pharmaceﬁtically
acceptable carriers, excipients or diluents in various
pharmadeutical:formulations such'as powders, granules,
tablets, capsules, injectable solutions . While the
25 dosage level generally varies depending upon the conditions
- of the diseases to be treated as well as the administration:
-foute hsed, for exémple, in thé treatment of hypertension
in adult human, the compounds may be administered orally

"at a single dose of 0.02-20 mg/kg, preferably .
30 0.2-2 mg/kg, or intravehously at . 0.002-0.2 mg/kg,
preferably 0.02~-0.2 mg/kg, 2 to 5 times per

day accordlng to the condltlons.
The starting compounds (II) of this .invention can
easily be prepared, for example,_by the process shown by
35 the following reac'ti'o.n scheme :



(1 ncl udes anmong others acid halides, such -as acid chloride and acid

br e; acid 15 anhydrides -obtai nabl e by renoving -one nole of water froﬁF\-
two nples of (IX); mxed anhydrides formed by substitution of 'the hydr

atom of the carboxyl group in (1X) by ethoxycarbonyl, isobutyloxycar bony
benzyl oxycarbonyl; and reactive esters 2f- (1 X) derived from 1- hydroxy- 20
benzotri azol e, N—hydroxyphthalinide N-hydroxysucci ni mi de.. Generally, the
reaction is carrl ed out in an appro- priate solvent, which may be of any
kind so | onglas it does not disturb the reaction. V\h@h (I'X) is used as it

is wthout co ‘it to a _functional deglvatlve 25.  reaction is

~preferably cafti gd ql@ H.n ¢ he We&he,OR db‘ﬁ-_y%l)ratl \'%e\ger}csuch as
dlcyclohexyléﬁtbd ok carbvnyrurrwrdazare-+ thfnh ahilde is
nct derivative, T$GERR | on may al/so be Narried out in

'deri-jati ve thereof. The carboxyl-derived functional derivative of conmpound

used as the

t he preﬁenCEIOf a base such as pyridine, picoline, 3 trlethnlanlne
sodi um Rydr oxi de, sodi um hydrogen carbonat e or-sodiun1carbon?%§ E bgﬁly,
the reaction tenperature is within the range of - [err] zfmr ?

nost cases, homever(-fhe reaction can proceed in a satlsfa?bgkx)nanner at
ordinary tenperature.” 'The step 35-(X) -> (I1) consists in. ‘rénoval of the
N-protecting group by catalytic reduction.. The catalytic reduction is
carried - 11- out in water or. an organic'solvent, such as net hanol ,

et hanol_, di oxane, .tgetrahydrofurap or acetic acid, or a mxture thereof, in
- the préé%nce of aﬁ‘approprlate Ratal yst, such as pl ati num palladlun}carbon
or ‘Raney ni gkel-NHQHGOGH (IxX ¥ eactPOn.S\carried out at-ordigary pressure to

‘about 150 Z.Eﬁian_and_aL_aLdLnar rnpecaggre to [err]__LEnﬁizuigg (tzhe

reaction can proceed ina Satisf at ordinary - tenperature

RZ . ) It l.
| .?-cfeH-NH-cbz

15 3

(CHz)m—COOR

X)

In.- the above formulas, R;, Rz, R3, R4, m andﬁg are as above

20 defined, and Coz is benzyloxycarbonyl.

The process'for'preparing'(II) as shown by the above
reaction scheme is now illustrated in-more detail. Firstly,
in the step (VI)—+—+.(VIII),'(VI) and (VII) are reacted in
an appropriate solvent ﬁo'yield a Schiff base, which is

25 then subjected to reduction.  An organic solvent such as
methanol, ethanol, dioxane, methylene chloride, chloroform,
benzene or toluene is used as the solvent,and the reaction
is conducted generally at a temperature within the range
of . -10°C to +150°C. For advantageous progress of

30 the reaction, a catElYSt,'such as sulfuric acid or p-
toluenesulfonic acid, or a dehydratlng agent,'such as
anhydrous sodium sulfate, anhydrous magnesium sulfate.or
‘calcium chloride, may be added to the reaction mixture.

It is also possible to make the reaction proceed advan-
-35  tageously by using a water eepefating device.(trap).  The
Schiff base obtained is, either in the form of a reaction



The I nvention will be further illustrated in nore 10 detail by the

: foI | owi ng reference exanpl es, enbodi ment exanpl es, ‘test exanples an osage
fs-Hn exanpl es, whi ch, hawever nre by no nmeans limtative of the ﬁent
i'nvention. Percent ages are wei ght/vva ght - unI ess ot herw se specified or
obvheus fromthe context.. 15 Ref erence Exanple. 1

G ycine ethyl ester hydrochl oride (20 g)_ i19 di ssolved in a solution of 10 g
of 2-indanone in 200 m of nethanol, and then 5.0 g of-sodium

cyanoborohydr| de is added. portiqn- WI 'se to the solution with ice cooling
and stirring. R &prggor aéttlelrr 1514t 1080 ht AU MANNGT 2 afRs aq9RA
reaction m xt un:e ias spAwesdt ialido sl eted Yo eetiiciiiomid THie il o xture

is made al kal i SOdI u dro n bona nd _extr.act e({ th 300 m
d ctlo s
of ethyl aceta g uF% Cex P ?t@é \ésizﬁé' c[ﬁe‘é.{ Thd' S TE P3P HE A
acetate is di splallll@\dlzﬁl-car@fdn.urf@e'r umm,praassajrataﬂls&»m aofo 20Method
et hanol i chgdr Ous(irﬁlgors'u%ha%' %0 d(y a%t @Ad:ﬁfﬂhq{o%ﬁy 4P é%lum
h st an

residue, and the mxture is Foom t enp-- erat ure.
resul ting crysCARRERe |S’rhé'6’ir|d1 te is collected by filtration and dried. to

give 11 g of N (indart4y gl gd%s?aﬁale & hd ke Strps M%Mﬁédﬁ:ﬁﬁauon
col orl ess needl es, nelti at 16 670 ef erence % le 2 To a sol ution
of 5 g of 2- m&ﬁ‘?ﬂoﬁ@quﬁ rﬂr%eerﬁietsrféﬂ'a taneonRiky %gaJo]f°"g+%|ﬁ%c‘beﬂzyl
ezf}le(r]I par at ol umeﬂs:dﬂ@dgenﬁ&lo amé:t:tollﬂn in octed mtﬁ]ww%mmb@f@wﬁr (de)is
added por tigonwi ing and stirri Tereat mxt is
treated i n the Z{;drrg‘}r#l;ﬁner o(irg%%e %eef r}r‘}-ﬂi‘brégExn%bltehi ?tb I%Pg &?

N- (i ndan-2-yl) -(VIII)14As gleasites bertdy| (86 eor I"g/cba;dbrb:oyl-d@easvedl fmhessonal
pri sms .mel ting gt ,ﬁw‘ I An iRl 2N o OB Sy Zad PERIRFuh d0iBhal

di ssolved in 300 '
derivative of compound (IX) includes among others acid

halides, such as acid chloride and acid bromide; acid
15. anhydrides obtainable by removing one mole of water from
two moles of (IX); mixed anhydrides formed by substitution
of the hydrbgen atom of the carboxyl groﬁp in (X) by
ethoxycarbonyl, Lsobutyloxycarbonyl benzyloxycarbonyl, _
and reactive esters of (IX) derived from l-hydroxy- "
20 behzotrlazole, N-hydroxyphthalimide, N-hydroxysuccinimide.
' Generally, the reaction is carried out in an appro-
priate solvent, which may be of_ahy kind so long as it
does'not'disturb the reaction. When (IX) is used as it is
without converting it to a functional derivative, the
25 reaction is preferably carried out in the presence of a
'_dehydrating agent such as dicyclohexylcarbodiimide or’
'carbonyldiimidazole. When an acid halide is used as the
functional derivative, the reaction may also be carried
out in the presence of a base such as pyridine, picoline,
30 triethyiamine, sodium hydroxide, sodium hydrogen carbonate
or ‘sodium carbonate. Generally, the reaction temperature
is within the range of = ~20°C to +150°C. 1In
most cases, however, the reaction can proceed in a
satisfactory manner at ordinary temperature. The step
35- (X)—— (II) consists in. removal of the N-protecting group
by catalytic reduction.. Thé‘catalyéic reduction is carried

\



5 78 g of glycine tert-butyl ester phosphite and 150 g of water are
-added, and then 23 g of sodi um cyanoborohydride is added oyer 15 m nutes _
Wi ce cooling and stirring. The resulting mxture is further stirred af“’
ro@emerature for 4 hours. To the reaetion mxture, 400 m- of 20% 104
pho oric.acid is added portionw se over an hour, 200 m of water is th
added, the mixture is stirred for 30 q1 qtes and then extracted with 800 mi
of ethyl et her, and the aqueous | ayer, . djusted to pH 10 with 20% sodi um
hydr oxi de an8Y&xt Pa¥P&8TwPFh oF |96|91°|”dﬁss gd(?"rﬁ' iSiY otaHl et anady,

chl or of orm eThenext,raebxluaedr ited r@%@rl'dr&rfh)tdﬂhouﬁ R Y faat e,,arbd then
distilled ung rb?gu?ﬁ% ss%‘ef %0 qk OL et qnol and then of wat er
are added to e orl 'obfarnéd, t RS SHECS 8 |§"C(5’(5’Ipé(‘]""'l*ﬂéecﬁﬂsft°aflylﬁ*ne
precipitate FQCbohlseptlsdlbyrrf. bbrldtuldomnandrbmcroysmldelyzedo?k@l tWIhCIEs from
aqueous et ha i d R i tert.- bu

colorlgss pr?ghcggog Fggé§{g§§h éP? %Ee%éﬁéhgégE¥gquurf A iﬁ 22.3
g of N—carboBEZE@Xyﬂn aPénPﬁélaﬁdYZBG"PE4°WWfofprﬂé%WﬂﬂzmnGuaerleQQ m of
tetrahydrofu;ag r8aePPbAUchA pobkhkedaNd b3.shtls £l to39P HaHnethlqr OCar bonat e
is added dro W|se i.n portions with stirring. After-stirring for 30 m nutes,
a solution o A"Tré gFmﬂngﬁHéﬁ *2-yl)- glycine ethyl ester hydrochl oride
and 14 m of trieThgl in@@ntiani welilnb30Gurhelr GhllQisafritad S maddad dropwi se

t t t ht t t th
'?eag:telrg)arjl mox ure]ill'sA\L erhé gng gg'd&éﬁ%% 'teﬁ%\ﬁaieg%npaléggg{fg‘ gﬁﬁf‘?ﬁﬂ'ﬁydrogen

car bonat e, 1@8’@my¢ieeehlfe|s itceaomg laisd andt dio,s aged fdirire @ xarrprl eanhydriaks, sodi um.
sul fate. The t 3 iLl.e . reequced pres ur,
hoWeY¥EPL hSe EI Bgnﬁﬁ k 9, ﬁifGQQQ%S f q% R % Wﬁﬁﬁhﬁﬁqka

resi due |s di s- solVed in
- 13 - s ad'ElceaﬁEQPHeﬂﬁwaeriGhlfdwﬂlsh*eerﬂdteSlso@rhhtee'm:isrtatﬂnes:ifforecQ

hours. Then, ok hgbyi SLYr € Wﬁgeceﬁhgkq with 10%
15 - Reference Exomple. 1
Glycine ethyl ester hydrochlor:de (20 g) is dissolved
in a solution of 10 g of 2-indanone in 200 ml of methanol,
- and then 5.0 g of -sodium cyonoborohydriae is added porfion;
wise to the solution with ice cooling and stirring. After

20 stirring at room fenmeruture for 2 houfs; the reaction
' mixture is poured into 5007ml of ice water, and the whole

mixture is made alkaline with sodium hydrogen carbonate and
extracted with 300 ml of ethyl acetate. The extract is
washed with.water and dried, the ethyl acetate is distilled

25 of f under reduced pressure, 10 ml of 20% ethanolic hydro-
chloric acid and 200 ml of ethyl ether are added to the
residue, and the mixture is allowed to stand at room temp-
erature. . The resulting crystalline precxprafe is collected
by filtration and dried to give 11 g of N-{indan~2- yl)glycine

30 ethyl ester hydtochlorlde as colorless needles nnlflng at

165- 167°C
Referente'Exmnple-Z

- To a solution of 5 g of 2-indanone in 150:ml of methanol
is added 15 g of glycine benzyl ester paratoluenesulfonate,
35.. ' and then 5 g of sodium cyanoborohydride is added portionwise
with ice cooling and stirring. Thereafter,'fhe.nﬁxfure is
treated in the same manner as in Reference Example 1 to
give 6.5 g of N-(indan-z-yl)-



hydrochl oric acid to separate the resulting oil, which is extracted with
500 m. of ethyl acetate. The extract 5 washed with water and dri ed,

t pe~sol vent is distilled off under reduced pressure to give 25 g of

N- car bobenzoxy- L-al anyl -N-(indan-2-yl)glycine as an oil. This is dissolved
I n 58%% et hanol and subjected to catal ytic reduc- ‘tion in the presence of 4
g of 10% pal | adi um carbon. When 10 t he "hydr 6gen absorption has ceased,
the catalyst is filtered off, and the filtrate is concentrated under

reduced pressur g i b f t Qat bdde Vs s |
of Lwalagyl-N—(?%qgﬁgg-bF?QFQcF%geglhggfggﬁgggqhgegﬁeg%%g_tF%é §¥l%§%-[err]
15 : melting R&fgpéﬁéégﬁﬁanple 5 N- Car bobenzoxy- L-al ani ne (21.8

g) and 12.3 nl of triethylam ne areféreneckvesamp1d03@ m of tetrahydrofuran,
and 8.5 g of ethyl chlo arbOnat"TE'EHHEQTH?%E%T'ﬁiat rr] with
stirring. After the rgg Fﬁﬁpeséﬁprﬁﬁglﬁs 2§s© gﬁatﬁﬂuéhsfgi ?5 methepol,
and then a 8ol ufBog of glygive temtabufyyll pgteri phosphitkeuand 2Svey bf 100
m of chloro- f kS d opwhge [ 8Rr LEL t
roon1tenperaturga?§$ ggdhgggéafhggéegg%Pogﬁn#X?Ergspgggbé&égaPﬁkéhgsggﬁ% of
water, and the tfi 8R8REr AVREyLP Pinukes wdshr dredcapdingeandl starsingi.s

SOl Ui on 1S ashaq g £ R LeD SO BoL Ll ons o LN Eareads sod o FeAperdfure
one 50-n pbrtigﬁgognkgPEF: t&8h%ﬂgnFeﬁﬁgﬁPBnQiﬁF“2896Z§9e833°§h3 Bhoric
acid and oh® 50phbspboricnacid3@s added, portibawisedewveraad hbag,droedmaver
anhydr ous nmagnegiu f ake, d SO Ng sl LStil f ghye 35 g
of N—carboben20§§-ﬁggygn§%-RP?ﬁnagﬁggfyF¥§I%%%%gg%eékbéggfgégt%?raéxan oil.
This is di ssol vB¥npEesoand| thennexkaactednwithaf0lr mddaift ethydf ethgrof and

oxalic acid andtBé ag3ebus Q&yé?f’/g.aahhédéuéuc%b?ﬁ 160WighN204 éggamter),
's subjected tOhﬁéégkléécaﬁﬁdgﬁiéggtgé Sgghn%r%orgggg;a&gag ml 1n Eotal)
15 of chloroform. The extract is dried over anhydrous sodium
sulfate and then distilled under reduced pressure. 50 ml
of ethanol and then 150 ml of water'are added to the oil
obtained, and the mixture is cooled. The crystalline
precipitate is collected by filtration and recrystallized
20 twice from aqueous ethanol to give 47 g of (indan-2-yl)-
glycine tert-butyl ester as colorless prisms melting at
54-55°C. - o =<
Reference Example 4
A solution of 22.3 g of N-carbobenzoxy-L-alanine and
25 14 ml of triethylamine in 200 ml of tetrahydrofuran is
cooled to -10°C, and 13.1 ml of isobutyl chlorocarbonate
is added dropwise in portions with stirring. After stirring
for 30 ﬁinutes, a solution of 24.1 g of N-(ihdan—Z-yl)é
, glycine ethyl ester hydrochloride and 14 ml of triethyl-
30 amine in 200 ml of chloroform is added dropwise at -10°C to -5°C
After standing overnight at room temperature, thé reaction
mixture is washed in sequence with watef, aqueous sodium
hydrogen carbonate, 10% hydrochloric. acid and water, and
dried over anhydrous sodium sulfate. The solvent is
35  distilled off under reduced pressure, the residue is dis-
solved in 100 ml of methanol, 75 ml of 2N sodium hydroxide




and ordinary pressure. After the reaction, the catalyst is filtered-off,

the filtrate is distilled off under reduced pressure, and 500 ni  of et hanot-
is gided to the residue. On cooling, a precipitate f.orns, which is 5 \a‘
coI@%E&ed by filtration and dried tao give 21.8 g of L- L
al an N- (i ndan-2-yl)glycine tert-butyl ester oxal ate neltlng at 138- [ePF%
[err] (c=lI, nethanol) D Reference Exaspla 6 10

N- (I ndan-2-yl ) gl yci ne benzyl ester hydrochloride (6 g) is added to a

m xture of 300 of eth cetate and, 200, m of 5% ueo otassi um
o bonat o 108 80a80, and RS hEkBuPP 18 95 rrRa RE. BROR FoubRhaRERE
added dropmﬁﬁer62nhoufschlmhencetye mhkbnrdelsvmadGOaandmCeWLtﬁ 10&ith ice

- pooling  TheraabielopsLi LELA0LbSsERRERBCEnEOLadRIRONE oTle GhOML agetate

| ayer is then Separa ter and drie ahhydr ous
nagne5|un1suexhr60t%§dwtﬁb 800 vmht of sehyli pregaser uRber ek&gac&d pressure.

Addi ti ong of ﬁagﬁédtaﬁ:ﬁewaﬁérdaﬁdgaﬁéd@ gnaf thbclab%entZQs dJ.stJ.lled
acetyl - N- (i ndan- 2- benzyl ester as co rles scal e x&

0.5 [err] FePE ntet Lrdfurad ToRBURNER GECCBYPNED) RORE- D-GRFOPFBRAE EEnzy |
este¥ (3 g)lBﬂdlanglew-bhh&aﬂytgyytgnycﬂnéyhseaheoiare thisoliged 25 Ln 50
m of methy 0 L PoLagsL um. nate_Ls : t he
mixture i o roPEbIet PR o300 oo Padhp hAY BB SRERRT B s atg Rt pRle

i nsol ubl e metieon im thetpresence ofind gheff108%rpadlagdivmscakbod.unében
reducedlwresa'éehgr@ragaﬁ %s@fkflurﬁ'ﬁaésceﬂééa' egnaYcabalyst! iga gel colum

chr omat ogr aph to

car bony! net | ZS#QPy%?ﬁ FP%.ﬁaéﬁr2t9|}3|99Pﬁens€ﬁ59¢ ¥BEer as an o
Infrared (I Fa}cewe@dppr@@sﬁaectrmiewh o£780, m164¢ metnafnstctbxanel e 8 35

- E&LZ?‘BELQ%Z%*%%&F&%#% 'S L End b Ehen a5 tr1 25"
colorless needles meltlng at 180-182°C. .
15 ' 'Reference Examg;e 5
N-Carbobenzoxy—L—alanlne (21.8 g) and 12. .3 ml of
triethylamine are dissolved in 200 ml of tetrahydrofuran,
and 8.5 g of ethyl chlorocarbonate is added dropwise at
-15°C with stirring. After the dropping, stirring is
20  continued for 15 minutes, and then a solution of 22 g of
(indan-2-yl)glycine tert-butyl ester in 100 ml of chloro-
form is added dropwise at -10°C or below. After stirring
at room temperature for an hour, the reaction mixture is
poured into 500 ml of water, and the chloroform layer is
25 geparated and the chloroform is distilled off. The residue
" is dissolved in 300 ml of ethyl acetate, the solution is
washed with two 50-ml portions df 1N aqueous sodium
hydroxide, one 50-ml portion of water, two 50-ml portions
of 20% aqueous ‘phosphoric acid and one 50-ml portion of
30 water, in that order, and then dried over anhydrous
magnesium sulfate, and the solvent is distilled off to
give 35 g of N-carbobenzoxy-L-alanyl-N-(indan-2-yl)glycine
tertbutyl ester as an oil. This is dissolved in 300 ml of
methanol and, after”addition'of 79 of'oxalic acid and
35 3.5 g of 10% palladium-carbon (containing 50% water), is
- subjected to catalytic reduction at ordinary temperature




- 15 - the reaction mxture as in Reference Exanple 5, there is obtained
3(5¢ ‘of L-leucyd-N(indan-2-yl)glycine tert-butyl ester as colorless
qmarphous powder. Reference Exanple 9 5 By reacting 8.2 g of A
N—(Jndan 2-yl)glycine tert-butyl ester-with 13 g.of [err] -
-t ebp- but oxycarbonyl - [ err] - carbobenzoxy-_ li-4 ysine as in Reference Exanple
"5, there is obtained 14 g of [err]-tert-butoxycarbonyl -

- car bobenzoxy-L-1ysyl -N-(indan- 2-yl)glycine tert-butyl ester as a

colorless oil. argl ordiRyCREEBsYrs . | Afteri(bhel pEcBin, k105 (@Halyst
7.0-7. 3(9H) 'Rl%oef'itlé%(éa‘irq’df g %7%%4&4%4 Jidei erd”%f](f Yhdbr

nmet hanol ) D Referen anpl e err|-tert toxycar

- car bobenzoxy- X94pGRd [prepsury, mngh-224 mlyafcigthanak Jtiutaﬁd%%t@r the q)
obtai ned by thedigrrlur ofcddfitieENee ﬂiaeasmla;a%é Setnis,OlwifikH Nigl00 nl of

1N sol ution of h oge hl g delneth et an.dt qut| n|s
al | owed to%sta ﬁf“%ﬁ&n ré’(—:]'r (ﬁv"%m g? L
pet rol eum et heraltamyﬂlm-{(eaxﬂam-&a)gwm a;exaﬂ-hnﬂm. aﬂﬁmmmr at es,

which is 'SOIaEEﬁtiB 5§ﬂf%§(fllﬁyer i s concentrated under reduced
pressure and again mlar treatnment with hydrogen chloride.

The oi |l fractond ody al"né’d) A% (esibi medkhatial) solved in 100 nl of ethyl
‘acetate, and washed with 100 M 2f ferfndd) & godi um hydr oxi de and
with water. The organlc | ayer_ i us magnesi um sul fate

and, after%ddition & {ndag-2owd)iadlvscing hengwhisaiRr hydraghiamifief f
under reduced AreesPuUs adddid iten demJ.attﬁlﬁé dmrmmfmletdrereaiyi Redeted ! land

Zcar bobenzoxy. 0% 3 € Aoty pebaaim sazhanae e AUl oEd AL as
col orl ess pomdmgﬁwsem@rra;mj,ysrm ftdre [mEsdltGaig csolDtitth 285 dadded 02; N,
6.80 Found : Cardpwise '8 ml OF dMid¥chketyl chioride over 30 minutes
15 with ice cooling. Théreafter, stirring is continued for
an hour. The ethyl acetate layer is then separated, washed
with water and dried over anhydrous magnesium sulfate, and
the solvent is distilled. off under reduced pressure.
Addition of ether to the residue gives 6 g of N-chloro-
20 acetyl-N-(indan-2-yl)glycine benzyl ester as colorless
scales meltlng at 99.5-100.5°C. '
Reference Example 7

N-Chloroacetyl-N—(lndan-z-yl)glyc1ne benzyl ester
o (3 g) and 2 g of N-benzylglycine ethyl ester are dissolved
25 in 50 ml of methyl ethyl ketone, 10 g of potassium
carbonate is added, and the mixture is refluxed for 24
hours with stirring. After cooling, the insoluble matter
is_fiitered off, and the filtrate is distilled under
- reduced pressure to give'an,oil. ?his'is purified by
30 'silica gel column chromatography to give 3 g of N-ethoxy-
carbonylmethyl-N—benzylglycyl-N-(1ndan-2-yl)glyclne benzyl
ester as an oil.

Infrared (IR) Absorption Spectrum vg::tcm_ls 1730, 1640
’ Reference Example 8
35 By reactlng 7 g of N-(indan-2-yl)glycine tert-butyl

ester with 8.5 g of N-{(carbobenzoxy)-L-leucine and treating



35 . [err] (c=l, methanol) Reference Exanple 11 -16- In a solution
0 3 g of 2-indanone in 100 m of nethanol, there is dissolved.13 g of v
[ -al ani ne ethyl ester hydrochloride, and, with ice cooling and T
s@i'ng, 6.5 g of sodi um cyanoborohydri-de is added portionw se. After 3o, -
standi ng at room tenperature overnight, 5 he mixture is poured into 500 ni*
of ice water, nmade al kaline w th sodi ur]n hydr ogen car bonate and extracted
with 200 m of chloroform The extract is washed with water, and dried,

f ol | owed by tiles relakitigno i xtiurer alsoim Rederenedu @xanples Sy eheke tile 10

resi due, 10 of _20% et hanal i.c .hvdrachl gri c.acid and .50 .ni_ qf etl t her
are added s&g‘&?g‘?le- elé)y,% gng%lt h’e’l i P’(&rgq' iqénéla?‘o&gcﬁpglgtc&ﬁ’& %[erﬁ:oo%tﬁ'

t enper at ur eestee  ass goilliond esise amoxphioatse powdeal.l ected by filtrati on and
dried to give 10 g of N (indaggas: et Edan@d1@Nigne et hyl ester

hydrochl oride as 15 = colarle et g at 150-[err] Ref er ence
Exanpl €312 By reaB¥i K§artdngr 8n2( igh @Fn N (indansd-vlg | Hycidse thant uterl
hydr ochl or i dgteirt withg 13 nchertepitodicatibahyand tteatdked Auky -

reaction mytyre.as in Reference Exanpl_e . 20 t here is. qbt.ai of
L2l anyl -1 ErHUBAR3. F) TP FRESreRren BRIl ¢ SHTHe agh RARIEAd & ©
(c=0. 8, | N BEELN-Rer-butexiypcarbonyl3N " ~carbaben zoxyefL-Ay sy 16N~ (indan-
1, 2,3, 4-tet balyqdr.9: 2= 25 aphthal i 0 f t hanol, there is
di ssol ved 2? 8)12199'&’%3%’%&%{%&%% stgg(%h%%dra%c% %r@cféaegr% %‘%D' g of sodium
cyanobdPohydr NY& (CBCadded :podi-i4dnvilsd 5hLi8H)i,c & H50I2Hlg dhd-stiI(IHg. After
stirring at r_q@msbgm%qﬁ‘t %Fl_éaft%n'ﬁ-ghoqrﬁ,o--’t Rg4eaction mxture is poured
into 500 M of ieq water, B8X and the whole mXxture is made alkaline with
sodi um hydr ogbflgar For4t-8 °afE=SePradedBagod]l 500 m of ethyl acetate. The
extract is washed with water meFeHenced Ead@gﬁ.@)ﬂld acetate:
: _Na'-tert—Butoch‘arbonyl-NE-barb’obe_nzoxy-]:’.-‘ly'syl—N-
15 (indan-2-yl)glycine: tert-bi:tyl ester (5 g) obtained by the
procedure of Reference Example 9 is dissolved in 100 ml of
1N solution of hydrogen chloride in ethyl acetate, and the
solution is allowed: to stand at room temperature for 6
- hours. On adding 500 ml of petroleum ether to the reaction
20 mixture, an oily substance separates, which is isolated.
The solution layer is concentrated under reduced pressure
and again subjected to a similar treatment with hydrogen
chloride. The oil fractions obtained are c_:ombined, dis-
solved in 100 ml of ethyl acetate, and washed with 100 ml.
25 of 1N aqueous sodium hydroxide and with water. The
- organic layer is dried over 'anhydrdus' magnesium sulfate
and, after addition of 1 g of oxalic acid, the solvent is
distilled off under reduced pressure. Addition of a mix-

ture of ether and petroleum ether to the residue yields
30 2.4 g of_Ne-carbobenzoxybt-lysyl-N-(indanbz-ylfglycine
tert-butyl ester oxalate as’ colorless powder. '
Element§1 analysis for CygH3gN305-CoH,0, -HHO
Calcd.:| C, 60.28; H, 7.02; N, 6.80
Found :' C, 59.83; H, 7.01; N, 6.41
35 [a13¥9+17.5° (e=1, methanol)
- ‘Reference Example 11




's distilled off under reduced pressure,- 10 m of 20% et hanolic .rQ%EL .
ue,
al '

hydrochloric acid and 200 m of ethyl ether are 35 added to the >
andfthe m xture is allowed to stand at roomtenperature. The cryst | ne -
precipitate is - - 17 - collected by filtration and dried to give 25 g of

N—( 2,3, 4-tetrahydronapht hal en- 2- yI)gLyﬁlne et hyl ester hydrochloride as
colorless needles nelting at 198-[err] erence Exanple 14 5 By
reacting 13.5 g of N (I, 2,3, 4-tetrahydronapht hal en- 2-yl)glyci ne et hyl
ester hydrochl ori de nt la kbﬂﬁugdnfom-lGa@boﬁemamqﬂahoabaﬂMnaownduImﬁhting

Ll anyi - N (1ot HAe T8 3&3%%?%5?1% e G A
amor phous pOV\déNdrpRhé-Qé'éﬂﬁunﬁnFer mlith 1W@lgman§6¢¢mmgen@e55mnpl e

15 By reactingo¥3 sedhm(ic Bbbr)bh&ﬁﬂﬁbnasefa@)dbdei{o%ﬁuwﬁ%@| OR g th
11.6 g of N-car obgnzox -L-al ani ne and treatlh%fth% reaction m xture

as in RefePenc& BRItPEe 2k, rPﬁ@YéeWQeGEFQFﬁb8V§QFH§ e mixture is
L- al anyl - N- (i ng@mrddy ihgoy 600e mls o(foll@el me&rromamamre wiRths patirinm

1730, Q _Ref B
(5 benzyl oxy! nASATESSR, CAFBORELE, Aol B&EEACke, vity 50 Ml O chidtc¥orm.
N-carbobenzoxyTbeabxmrnetané wasaed wnghtWateaacmmdhdmxﬁﬁuréaiidwed by
Ref erence Exa l tiil&ﬂ f B%b@%gwﬁu% rOEeduFed press re. m&%r

L- al anyl - N—(5 ydr oxyi ndan- I'yCine as colorless  anorphous po 25

Ref er ence LBxansPE1aRe 510 mlnehafy. P Ehaaebise ydscshlosiicdacis apd 159 Fs.
pended in 200 gl @Eh?ﬁtgfhe&tafé %QHBHESUEEQQSQVQIQ OfanO kS miReteaieb At e,

2.0 g of potasshﬁ dlde and .8 of tert-butyl chlg carbo ate are
added, and t he&r-SW&Fe Pss§6nd F&f QoRy tegpes s, HiRg RS&Ur e

IS poured i Nt ocipitate is collected by filtration and dried to give 10 g
of N-(indan-2~-yl)-B-alanine ethyl ester hydrochloride as
15 colorless scales melting at 150-151°C.
Reference Exégglé'lz
By reacting 7 g of N-(indan-2-yl)-B-alanine ethyl
ester hydrochloride with 7 g of N-carbobenzoxy-L-alanine

and treating the reaction mixture as in Reference Example 4,
20 there is obtained 5 g of L-alanyl-N-(indan-2 -yl) ~-B8=-alanine.
Méltlng poxnt 205-206°C.
[a ]D Sy 16° (c=0.8, 1N HCl)
Reference Example 13
In a solution of 20 g of 1,2,3,4-tetrahydro-2-
25 naphthalenone in 200 ml of methanol, there is dissolved 23 g

of glycine ethyl ester hydrochloride, and 9.0 g of sodium
cyanocborohydride is added portionwise with ice cooling and
stirring. After stirring at room temperature for 2 hours,
the reaction mixture is poured into 500 ml of ice water,

30 and the whole mixture is made alkaline with sodium hydrogen

' carbonate and extracted with 500 ml of ethyl acetate. The

extract is washed with water and dried, the ethyl acetate
is distilled off under reduced pressure, 10 ml of 20%
ethanolic hydrochloric acid and 200 ml of ethyl ether are

35 added to the residue, and the mixture is allowed to stand
at room temperature. The crystalline precipitate is



500 M of water and extracted with 200 ml of ethyl acetate, the extract is
hed with water and dried, and the et hyl acetate is distilled off undeb :
ced pressure. The resi due is subjected to silica gel colum 3
mat ogr aphy 35 and eluted wth hexane-acetone (7:3) to give 6. 0 g\g
N-. (5, 6-di met hoxyi ndan-1-yl ) gl yci ne tenrtyQutyl ester as an oil. - 18-
This is dissolved in 50 mM of ethyl ether 2.0 g of oxalic acid is added,
and the mxture is allowed to stand at roomtenperature There is thus
obt ai ned 7. 8odlettrd( byc£iditmattiony andadriied ‘g ymvree 2;5erq qﬁjtl\grl(le,s?c.e?r.

oxal ate as j_ 1§ | A 8
- By reacti ng§7teggfﬂk-h?§§g%§%%et %g)’}@l-?dﬁ%l%b.w&tg{ ne tert- bE}tyi es'?(}lrl%el
oxal ate wit ﬁs4cglgré\esg_ é&ﬁ%l@énf@i’uﬂg Gereating the reaction

m xture as in Reference 10 . ﬁ@@@g@gd@ gﬁampid g40bta|ned 4 g of

L-al anyl- N- (5, 6-di et hoxy- I - T ter te as
col orl e2s anor phof¥ Sﬁﬁﬁ gR ePeﬁy £ 'n(ﬂ'l' By 45 % i’é‘a"(f

et hyl 3- phe@yiypd grlycnia’eeet&&zl gsi:’ér hyldreichllordide aticharld ¥4y df o~ 28%
sodi um et ho n t

t enper at ur eéé?ﬁg&@b ?‘?J]Pé'rgl%hg our gs t%%ltbq'qiﬂos@th% S gtl%?’ F’H‘g&éﬁégno%]
under reducés Be@gseme Exampd er ésurbhearg ﬂ@do;b;tra;medr és@tﬂa afs Iedaanyll
liters of 1Ry ?.VZ%SS_HUtErtﬂh%&:%ayﬁ%Hﬂl&wﬁﬁq glycindpi (?e%daraiqresr@f' ux

wWith stirring hours, and the oil layer is 'séparate neutralized
with 188 soamgxPheusoPrye e&nd e raﬁ_lt ed with ethyl acetate. The aqueous

| ayer i s nadeIRCifectimh & Nug é‘d:zrs .furllnoa,C|1¢4o The resulting oil is
extracted with ethyl acetat water .and dried. 25 Renoval of
the ethyl acetate by distill aBeES 3 B+ essure gives 130 g of

2- 0x0- 4- phenyl but Byi ceacitdngs langonlf (Raﬁa:raie-g]ﬂmymmez&thyl ester
. hydrochloride with 11.6 g of N-carbobenzoxy-L-alanine and

15 treating the reaction mixture as in Reference Example 4,
there is obtained 8.0 g of L—alanyl-N-(lndan-l—yl)glyclne
as colorless amorphous powder.

IR spectrum viel®lem™l: 1730, 1640

_ Reference Example 16

20 By reacting 10 g of (5-benzyloxyindan~-l-yl)glycine
ethyl ester with 8 g of N-carbobenzoxy-L-alanine and treat-

ing the reaction mixture as in Reference Example 4, there
is obtained 5.2 g of L-alanyl-N-(5-hydroxyindan-l-yl)-
glycine as colorless amorphous powder.

25 | Reference Example 17 .

5 6-D1methoxy—1-1ndam1ne hydrochloride (11 g) is sus-
pended in 200 ml of methyl ethyl ketone, then 6.9 g of
poﬁaésium carbonate, 2.0 g of potassium iodide and 8.2 g of
tert-butyl chlotocarbonate are added, and the mixture is |

30 refluxed for 8 hours. The reaction mixture is poured into
500 ml of water and:extracted with ZOO'ml of ethyl acetate,
the extract is washed with water and dried, and the ethyl
acetate is distilled off under reduced pressure. The
residue is subjected to silica gel column chromatography

35 and eluted with hexane-acetone (7:3) to give 6.0 g of N-
(5,G—dimethoxyindan-lqyl)glydine tert-butyl ester as an oil.



2- Ox0- 4- phenyl butyric acid (130 g) is added to a mx- 30 ture of 6é§§§ .
of ethanol and 13 m of concentrated sulfuric acid, and the whole m X e
|s—+eprxed for 5 hours. The reaction mixture is concentrated to

approxi mately half the original volume, and then diluted with 500 m of

wat®. The resulting oil is collected and, éhe aqueous |l ayer is 35
extracted with ethyl acetate. The extract and the oil are conbi ned and
dried, and the solvent is distilled off under -19- reduced pressure.

The residue i s Tiiist sl édssolsed ema@dnm@esmyuo egihex,123 0y lofetdxdlic
2- 0x0- 4- phenyl Q]‘étﬂér gt%eﬁ%g% C%ln‘?f 't%o%s nfidt aﬁ:@ s“%laltovqeﬁg ', t]Jn%t 'H?"Q:oom

Ref erence Exanple oun hown 1I'n can
prepared from temperates.vefpease rlésr%“’(ﬁ whtained ﬂg%&tﬂﬁuﬁh‘s(sbﬁ'a
simlar manner dtﬁ\e%@sfo@m@ﬁsnﬁaw v it et -blaty1e btk [oesarﬂad@fas

No. [err] [ernr |I| ng P0|nt Lerr]
108-[err]/8.5 gss nﬁedle[seml ng at l%ﬁoercr]ll H

[err] 132-[err]/3 nmtg 20 Raferende Examiplle 18 145- [err]C/4 rmHg 25
:;+b E?tr] [err] 120 Bﬁrghé%l hd- e ﬁT% e’ oxyindan-jl:2 ﬂ) Jéine
Ref erence Examtleg‘t%&ulﬁyp.eleiscl:iemeogalahel pith dodeq tof ai-ﬂdnhqmmxl@@a-ﬁ g

of veratrum al and
the mxture is eate at 83&[%}9?%}: gﬁa%@hao%ﬁgrp er at 110 i_er f

3 hours. L1RfteEX@BPlieng, Fhenends ohtaisnedridius .Is- oxy-

amount of wat efindan-1-yl)glycine tert-butyl ester oxalate as colorless
| amorphous powder. ' o
Reference Example 19

A mixture of 143 g of ethyl 3—phenylpropionate, 234 g
15 of ethyl oxalate and 154 ml of 28% sodium ethoxide solution
in ethanol is heated on a water bath at a bath fempefature
~ of 60-70°C for 1.5 hours, while distilling off ﬁhe ethanol
under reduced pressure. To the resulting red syrupy residue
is added 1.3 liters.of 15 v/v % sulfuric acid. The mixture
20 is boiled under reflux with stirring for 15 hours;'and the
0il layer is separated, neutralized with 10% sodium hydroxide
and extracted with ethyl acetate. The aqueous layer is made
- acidic with diluted sulfuric acid. The resulting oil is
extracted with ethyl acetate, washed with water and dried.
25 Removal of the ethyl acetate by distillation under reduced
pressure gives 130 g of 2-oxo44-phenylbutyric acid as an
oil.
- Reference Example 20
2-0xo-4-phenylbutyric acid (130 g) is added to a mix-
30 ture of 650 ml of ethanol and 13 ml of concentrated sulfuric
acid, and the whole mixture is refluxed for 5 hours. The

reaction mixture is concentrated to approximately half the
original volume, and then diluted with 500 ml of water.
-The resulting oil is collected and, the aqueous layer is
35 extracted with ethyl acetate. The extract and the oil are
~combined and dried, and the solvent is distilled off under



and the resulting crystalline precipitate is col | ected by -

ration. The crystals are dissolved in diluted aqueous. sodi um
d¢pxi de. The solution is made acidic with hydro- chloric aci-d to give
'3, 4- di met hoxyci nnam ¢ acid as needles nelting at 182-[err] 35 g of\d

-these crystals

. saturated with gaseous hydrogen chl ori

t enperature ove

20 -’

v,

are 5 di ssol ved in 50Q 1 of ethanol, and the solutioni’s
and al | owed to stand at room
rnight. The crystals obtained by distilling off the ethanol

are di ssol vedduee@ Prlesaudieat e ThEheewdaie d/s idismlea wiridedlidadwwsbdqueous

di hyd 10 h d d d... Th t
bt ai ned by PAFBETER 55 e fd Songt B Fof A Sy A °
et hanol to. glwel&&lgssfoaﬂhybxithﬂ&ﬁﬂﬂ&iﬁkﬂkﬁ&ﬁhﬂﬂmas scal es neltlng at

S53-[err] 34 g of these crystal

5% pal | adi um car bon 15

shaken Bn a hyd

catal yst i Srtebbbew%eq&f corie

of ethyl 3,4

r o§Om

Ferded 3

s a

spoading:

ésn2§997ni of et hanol,

10 g of
the m xture is

poRiSp Ishowna in Fahlee dpaan e Premared Fuemrthe t he
'S ting

@&?buﬂd W 4 Gighisars4 g
solution of 34.1 g of

d th I t
I rre ox%&r}e&y pro%r SR 1S ai anafi’dij&?'to a sodi um et hoxi de

L l.i.c,sodi umand 150 m of et hanol) at
e addition,
The et hanol

this oil in™
. solution (prepared from3.8 g of me
[err] with stirring. After conpleti
continued at 70-[err] for further 3 hours.

stirring is
S dlstlll ed off

under A@duced and
the mxture i s pwashed with eth h*ﬁEEF Eﬁmﬁﬁﬁﬁous | ayer is nmad¢. acidic
wi th hydrochlorfc acid and the?’e a?ﬁi&%ﬁth ethyl acetate. The fthw
acetate |ayer i water, dried and conceptrated to givel?7 g of
et hyl 2-oxo- 3- et B8%yB&rhomyl -| 30 :4ge3,4-di fret hogyahamy JBadinar at e {as an
oil. 26 g of thNQ-orI-is di gsol ved in a-m xfure of 80 of di net hyl
sul foxi de and 8 Ter. [To the solrutionfrs added o.3 g or _soaijum
chlori d8, and tihe edi s sttﬁ%ed at 1200 1o8<-AY2ACA0.5 mmHg |
22 H -(CH,) ,CH; | 105-118°C/1 mmHg
~CH - ° . -
23 H CH\CH3 132-135°C/3 mmHg
20 3 _ : :
24 H - (CH,) 5CH, 145-150°C/4 mmig
25 | =® ~cu,-caz 83 | 120-132°C/0.5 mma
| F 2 e, | f y 9
25 . —
26 cl ~CH,CH, 125-135°C/1 mmHg
27 CHy | -CH,CH, - 120-130°C/1 mmHg
30 Reference Example 28
Piperidine (7.5 ml) is added to a solution of 99.6 g
of veratrum aldehyde and 124.8 g of malonic acid in 240 ml
of pyridine, and the mixture is heated at 80-85°C for an
hour and further at 110-115°C for 3 hours. After cooling,
35 the reaction mixture is poured into a large amount of water,

and the resulting crystalline precipitate is collected by



After‘cooling, a large amount of water is added, and the 35 m xture is
extracted with ethyl acetate. The extract is washed with water, dried and..
gomcentrated to give crystals. -21- Recrystallization from ether vyj S-
15-.g-of ethyl 2-oxo-4- (3,4-dinethoxyphenyl)butyrate as pillars nelti
85-Perr] Reference Exanple 29 Proceedi ng ag, in Reference Exanpl e 28, there
iIs 5 obt ai ned et hyl 4-(p-benzyl oxyphenyl)-2-oxobutyrate as . a yellow oil
fromthe corresponding starting material. NVR Spectrum[err]: 1.3(t,3H),
2.7-3.3(m 4H), 41F¥nating. Fhe(soMtals are Aigssvad ihdidyhed Nauepis,

S Irrfanls ? Sl ”g'%ditﬂn Eiy@ll&él e, 1 TH(Q-: so’i_dﬁi:cdtﬂ gls ﬁ!{ﬁé ]aﬁ'dr?]ilhl'ilrvii%h ll{?d?’ro-

mul tiplet, an a phényl_ group. rein er the sanme shall apply.

Ref erence ExamSt Qfd'cz-a&tﬁl- %Iéﬁ&ﬂ tﬁe)ﬂr icttaécﬁi"%@egﬁiqg‘iﬁwlxgtfal‘ra 13D

m of benzene, needles Gelitipkp A WL-1BIFGChIIT igof tddeddystdlerate
portionw sg w th i l.i ng. tere st Jring at te rature for an
hour, a so?ut i grr%lso %1‘%%8 mi %&?t 9[1- °afmer#é‘a|“r?r}zoaﬂﬁ‘{ ?{Et e c;rig'ﬁ:ylcﬂ%fluﬁ' an is
added dr opwi se sacuriadede widihe gaslenuiso hydiegene altlianide and allowsd rved at
room tenper at Urgg o’ fgdw%pgil%hqﬁlg frd 4 0 gy, DF Ils, F d
The m xture is eft r_acaﬁzg wWth e acet ate,ﬂ% Q%‘l‘g_xt ract ? 3 waa;l]%ecfavhfétﬁ{e
wat er and drie®¥ Mﬁ%%ﬂffaé%’ﬁaﬁ;h@% Ang |Hpslveshddr sduicaretate.
pressure. The rbe @A utS ol Watthdd wiitH @ 1dfled AdiiEbUE 'SUEIIEY '

$8h
Bty 210, TR, kel e ARl o ! s s g
(CDC13) [err] by @is®iilingCdBf the?@thyd)(abdtate are/etrifEtailgzed from
[ alanyl SN (1 niach o'y 63 g % SAYL Ardimebtibolidinnanste, 4%, o1
in 200 m scales melting at 53-55°C. 34 g of these crystals are
dissolved in 300 ml of ethanol, 10 g of 5% palladium-carbon
15 is added to the solution, and the mixture is shaken in a
hydrogen atmosphere at room-temperature. After 3 hours,
the catalyst is filtered off, and the filtrate is concen-
trated to give 34 g of ethyl 3,4-dimethoxyphenYlpropionate
_ as an oil. A solution of 34.1 g of this oil in 43 g of
20 diethyl oxalate is added to a sodium ethoxide solution
(prepared from 3.8 g of metallic sodium and 150 ml of
ethanol) at 60°C with stirring. After completion of the
addition, stirring is continued at 70-75°C for further 3
hours. The ethanol is distilled off under reduced pressure,
25 200 ml of water is added to the residue, and the mixture is
washed with ethyl acetate. The aqueous layer is made acidic
with hydrochloric acid and then extracted with ethyl acetate.
The ethyl acetate layer is washed with water, dried and
concentrated to give 27 g of ethyl 2-oxo-3-ethoxycarbonyl-
30  4-(3,4-dimethoxyphenyl)butyrate as an oil. 26 g of this
" o0il is dissolved in a mixture of 80 ml of dimethyl sulfoxide
and 8 ml of water. To the solution is added 6.3 g of sodium
chloride, and the mixture is stirred at 120°C for 2 hours.
-_jAfter'cooling, a large amount of water is added, and the
35 mixture is extracted with ethyl acetate. The extract is
. washed with water, dried and concentrated to give crystals.



of ethanol, there is added 8 g of nol ecul ar sieve, and the mxture i's .
stirred at roomtenperature for an hour. Then, 1.0 g of sodium -
borohydride is added. After standing 35 ‘overni ght, the-reaction .
ir.e is concentrated under reduced pressure the residue is adjustedaép
pHY.0 w th 10% sodi um q- 22 - hydrg¥ and the insoluble matter iS*
rennved by extraction with ethyl ether he aqueous solution is adjusted to
pH 4 with 10% hydrochloric acid and extracted with. two 200-m portions of
ethyl acet atReciygtallization fnomegthprhyieldgaalsr ganf ethyd 8veoxosdei um

sul fate, and(Bh&-éQ&ﬁEﬂbe%héh?l)b glref;é aedpillsQHCﬁsleiﬁaSHEeasIbQ°c.
residue is dis- solved in §$E_£ﬁﬂ_§i£§£ﬁ§i§s_éﬁrOChlOrlc aci d, oOm .
of ethyl ether is then added, - | owed to stand at room
tenperature to glvErﬂcdegln@ Ak (incRafayend® Example 28, there is '
carbonylg P I chlorlde '
mel ting at 1 eré éﬂ i @ ;Byﬁiﬁbg gﬂgg? %i%gg f?ng% A&t 8Pt @ but yl
ester oxaIaI!?% 'ngllsfavssbheeqorneapondingfstananng maferiad.sol uti on 15

4.1 g of sodi ummrcsp @é@ruxﬁ()& cpf a&etlf 8¢t d3uy? 8 ?1365@6 y4g), 8.3
2- 0X0- 4- phenyl butyrate_and nol ecul ar ' si eVe are ad
sequence. Ther eaft &¢28Bbr ¢ 09‘%@%%& nf ekzey- é&@p%ﬁbed in 100 M of ethanol

|sdadded Wi thn ettﬂnambozxgamgdatatlﬁ meélﬂstaogmglearraeé ea%bmeéert o
ordinary,te [ ~and- o nary_pre e absorption o
hydr ogen hagyc é%é#e?hé1§ﬁﬁ%?%5§%%t B2 s%ﬂgf gﬁtbyaﬂg—éﬁtﬁtpﬁﬁ and the
preci pi t at e 9PuRshetHexeinaftér cehe i same wshalkt &ppdy. ) The supernatant and

t he washi ngs are conbi ned and b &@t fgr 6educed pressure. The
- residue is dissolved in 500 ni te, ‘and the solution is
washed with aqueolR GRirdmepheay Haebyxie retd c(Ana) {18t disgokved 30 §06fml

di at onaceousof HBddeend)e &idyio %%ﬁtﬁméﬁﬁﬁ%rﬁé pereschedria@mihgagihtrate,
washed V“t*‘é%“égté”g%rriéﬁLféé”wfih lce coollng. After stirring at
room temperature for an hour, a solution of 10 g of butyl-
amine in 20 ml of tetrahydrofuran is added'dropwise to the
bénzene.splution, The reaction mixture is stirred at room
temperature for 30 minutes andapoured into 100 ml of ice
20 - water. The mixture is extracted with ethyl acetate, the
extract is washed w1th water and drled, and the ethyl
acetate is dlstllled off under reduced pressure. The
:esidue_;s subjected to silica gel column chromatography by
the use of hexane-acetone (7:3) as the eluent to give 6.0 g
25 of N-butyl-2-oxo-4-phenylbutylamide as a slightly yellow
oil. . _
NMR Spectrum (CDCI3),_6: 0.90(3H,m,CH3), 1.20-1.50(4H,
. m), 2.70-3.40(5H,m), 7.20(5H,s,Ph)
. '~ Example 1
30 To a solution of 1.0 g of L-alanyl-N-(indan-2-yl)=-
glycine and 6.0 g of ethyl 2-oxo-4-phenylbutyrate in 200 ml
of_ethanol, there is added 8 g of molecular sieve, and the
mixture is stirred at';oom temperature for an hour. Then,
. 1.0 g of sodium cyanoborohydride is added. After standing
35 overnight, the reaction mixture is concentrated under reduced
pressure, the residue is adjusted to pH 9.0 with 10% sodium



pressure to give 24 g of N-(I|-ethoxycarbonyl -
pheﬁylpropyl) L-al anyl - N- (i ndan- 2-yl ) gl yci ne tert butyl ester as a sl
yel-low, viscous oil. IR Spectrum|[ere]: - 41730(ester), 1640(am de) NWR
Spedtrum [err]: 1.27(3H tCH3), 1.40(9H,s %BXS) 35 -

1.8-2.2(3H m[err]), 2.6-4.5410H n), 3.8§- # (2H m[err]), 4.2(2Hq,[err]),
4.9(IH t,CH), 7.1-7.4(9H m Ph) - 23 - Exanple 3 The

N (- gt horycar gx&dﬂlg@ﬂdort@ﬁ/hhda]ﬂiba@/'md‘&tb eld g.@lte&dﬁe)cﬂlbwmdm:ractlon
tert-butyl ester, . qQbtain | subj e to

chr onmat ography% %n %g_ tg’fe @f @que& S gﬁéugﬁ%&%ﬁ%nuﬁé??eﬁa PH 4
benzene- acet onari(th0: 1:0%t myﬂrb)crﬂmtlmetaham)larﬂemqﬂadg)dm g:iwoe meo-ml
fractions. Eac rrt%.‘btds r&i é&rt Q%rfeﬁg:@b

usi ng 400 5| 1 can% puri e a ove proceS{Jre rst
fraction gi es"@tgroﬁ ﬁﬂ@é-r‘-ﬁbﬁgﬂlf}tejzo and the solvent is

phenyl propyl] - &%Itamled\ln(ﬂm&ae% Yelddicoed ets%futrebUt YheeYeidife ds dis-
col orl ess vi scou 0| | . [9254} #20% m?:ﬁxano(]. gyg} hioéltéeram%nd 10t0hel

second. fracti oﬁ

N-1-(S)-ethoxyed bﬂ:hyll— 24hleanyiisprehien Jadded ,amypid P&helh:.lxt(umars— &l)alo):xycychc?e_
tert-butyl t [ = thanqh) . anpl e
25 g of v 1 (el Ao SRPATIR, R sivfy 0. 4 5 o T (1Roy2 2P
al anyl - N- (1|°nda|¢aszmyd-l'53cmw4@trm I-IeﬂlanYd-b'Nm (Mammmla’@n%

di ssol ved in 5ph¥ardlchdchliide ?rf‘e'l%.n%oa@ 1@’ -4 gy dr obromi ¢ acid in acetic

acid is added t0 the sol ution, m Xture i s shaken for 10 m nutes.
The crystals which precipitate on add@!&é&lﬂxﬁ_}SOO m of ethyl ether are 25

collected by filtrat LeAlafyd-Ke (1ndadi-24yl)glPcitid@art~butyl ester oxalate

(21 g) is dissolved in 200 ml of ethanol.. To the solution

15 4.1 g of sodium acetate, 10 ml of acetic acid, 25 g of
ethyl 2-oxo-4-phenylbutyrate and 25 g of molecular sieve 3A
are added in sequence. Thereafter, 30 g of Raney nickel
suspended in 100 ml of ethanol is added with ethanol, and
catalytic reduction is carried out under ordinary temperature

20 and ordinary pressure. When the absorption of hydrogen has
cased, the supernatant is separated by decantation, and the
precipitate is washed two or three times with ethanol. The

r'ra.gnesi umsul fate, and the. solvent is distil I ed of f. under 30 reduced=, "
@’y

supernatant and the washings are combined and concentrated
under reduced pressure. The residue is dissolved in 500 ml

25  of ethyl acetate, and the solution is washed with aqueous
sodium hydrogen carbonate and filtered with 30 g of
diatomaceous'earth. The ethyl acetate layer is separated
from the filtrate, washed with water and dried over anhydrous
magnesium sulfate, and the solvent is distilled off under

30 reduced pressure to give 24 g of-N~(1-ethoxycarbonyl-3-'"

phenylpropyl)-L-alanyl-N-(ihdan-Z-yl)glycine tert-butyl

. ester as a slightly yellow, viscous oil.
Neat -1

IR Spectrum v _°“cm ~: 1730 (ester), 1640 (amide)
NMR Spectrum (CDC13) S: l.27(3H,t,CH3) R 1.40(9H,s,CH3 x3),
35 l.8-2.2(3H,m,CH3), 2.5-4.5{10H,m),'3.8—3.9(2H,m,CH2).

4.2(2H,q,CH2) , 4.9(1H,¢,CH), 7.1-7.4(9H,m,Ph)



' cgpRgnyl - 3- phenyl propyl ] - L-al anyl - N- (i ndan-2-yl ) gl yci ne hydrobroni de as
t‘\% ess crystals nmelting at 180-[err] [err] (c=1.4, methanol) .Exanple QJ
3 - By using NI-(R)-ethoxycarbonyl-3-phenylpropyl]-L- -

al anyl - N- (i ndan-2-yl )glycine tert-butyl rester obtained in Exanple 3 and,,

treating as in Exanple 4, -there can be bt ai ned

N-[ 1- (R) - et hoxycar bonyl - 3- phenylpropy‘l2 “al anyl - N- (i ndan-2-yl)gl yci ne

hydr obr om de as col orl ess crystals 35 nmel ting-at 150-[err] 20.2 (c=I,

met hanol ) D - 24- Exanple To aBmm f 500 m of ethyl acetate, 33 g
of sodiun1hydroge carponjat QQEE ; J

N-[I-(S)-ethoxycar (?nﬁ) @' propy Y]L 3a| an?f{yl@:ﬂf\iﬁ(l n%alﬁarg( ylbj gI yci ne
hydr obr oni def m@mzed’lbqumﬁe-nfﬂ ¥l paten obtaigedrin(Bxanpke td

conpl ete di g; %0'5%54 Jetdd &> Yoiind! Mtomlididithy wdihg 79 h#a\k silica

hydrochl ori c ac "The ethyl acetate |ayer 1s séparated, ma ed mnt mater
dried afd, &edemngd@luted SR hanzemes hanzanaracefrne- (Ur 1 - w4t

acid, CONCeandR it HaNdI-besrberrs (2r:39S WHee .gived Wi ﬂ'ﬁ&‘dﬂ&s’:‘{e mﬂed_ 250 n
of S o Bp A3, M P N ol WS A
phenyl pr opy 4j00L -galoceh g il ca mnaﬁ@lg.gd:;&jeﬂb de:rhn:tﬂlmvej@rkﬁcedmse

bydr ochl or | 2Hs, EiTse SEREtit diVee’d | UF MTLC 0% ndb ol

deconpd§|t|@henﬂZPF@maPlh@ﬂalaﬂmﬂnﬁﬂﬂ%nd!n- ‘Yh) etnnqtﬁbqtyl

1740[err], EEQEQCQ@HhacH@@%ﬁéQQ'Nhscous oil.
[a]D - 16.4° (c=1, methanol)
_ On the other hand, the second fraction gives 16.5 g
of N-{ 1-(S)-ethoxycarbonyl-3-phenylpropyl]-L-alanyl-N-
15 (indan-2-yl)glycine tert-butyl ester as a colorless v1scous
- oil. - .
[a]D - 12. 6° {c=1, methanol).- : : Ve
- Example 4 '

_ 5 g of N-{1-(S)-ethoxycarbonyl-3-pheny1propyl]-L—

20 . alanyl-N-(indan-2-yl)glycine tert-butyl ester obtained in
Example 3 is dissolved in 5 ml of acetic acid, 20 ml of 25%
hydrobromic acid in acetic acid is added to the solution,
and the mixture is shaken for 10 minutes. The crystals

| which precipitate on addition of 300 ml of ethyl ether are

25 collected by filtration to give 5.g of N=[1l-(S)-ethoxy-
carbdnyl-3-bhenylpropyl]-L-alanyl-N-(indan-z-yl)giycine
hydrobromide as colorless crystals melting at 180-183°C.

[a] 0, 15.6° (c=1.4, methanol)
Example 5

30 " By using N—[l (R)-ethoxycarbony1-3-phenylpropyl]-L—
_alanyl-N-(lndan-Z-yl)glyc1ne tert-butyl ester obtalned in
Example 3 and treating as in Example 4, there can be

{‘

obtained N-[l-(R)-ethoxycarbonyl-3-phenylpropy1]-L-alanyl-
- N-(indan-2-yl)glycine hydrobromide as colorless crystals
35 melting -at 150-155°C.. ' |
[012%- 20.2° (c=1, methanol)



Exanpl e 7.L- Al anyl - N-(indan-2-yl)glycine tert-butyl ester oxalate (4.1 ¢ )
i.s dissolved in 40 nl of ethanol, then 25 0.85 g of sodium acetate, h
of\-*acetlc acid, 5 g of propyl "2- oxo-4-pheny| butyrate and 5 g of nol ec
Si eve-3A are added thereafter a suspension of 6 g of Raney nickel in

of &thanol is added and catalytic reduction is carried out at ordi nary

t enperature and ordi'nary pressure. 30 The hydrogen absorption has
ceased, the supernatant is separated by decantation. The precipitate is

washed two or three ti.mes with ethanolgxaglsuper natant and the washi ngs
are conbi ned, and t he_sol vent is di st u‘g}ﬁ reduced p essur The
residue i s shaken wi t¥P oyt °fof HRTm
hydr ogen car borﬁhmfiﬂ;tdﬁgém dartﬂbrﬂél:qy afd cB(m QiR eeD wea et t:hs aBped at i on
of - 25 -t I ayer rat | | t-h -
drying and rermh‘t\jsa'leic# %§ﬁ€ %JS) c?etkfoo’fq o %]IE v‘g qe\i“l-?w&g]ﬂ ]{] Ml
pr opoxycar tﬁ)nyIN'S(mMMMJ)YQ}m dydrobromidien-prepared) i the tproceduxe
ester as a sli ¢ lpg a&&ﬁl VisEas f.rirr{hq 9 ddiL e &f&t&sﬂl@tiﬂnpfme

acetic acid and 12 n] of 25%h ydr o- omc acid solution in acetic acid

and the ni xture‘*qlsu%‘ﬁ?}kéfﬁ%&da‘é}ﬁﬁ%ﬂ 150 R 4 3k AN hedroshiorimiacidee
reac- tion procmad. eﬁyn%mﬂéqa@emhs&té&ﬁaﬁm wistdd | witle water,

precipitatefo ich is.colle d. b atjon.tn -give 10 . 2.4 of
N- (I - pr opoxycar d‘?ﬁﬁm %n oﬁfﬁl)et %’ °a¢1y#6 1 ML @hd g%“gﬁfjfg}’y%.s‘%d&‘
hydr obr omlde asshilwmid essidy y:s:!mdemtfﬁizqd amgdeari desiuaed predsuwee of Td the of

water and 70 m.nf; ﬁé’lyé f]ag%e an qnft@frgeii dee[%ﬁells—lt %%? r}ﬁitséﬁl | zed_

wi th sodi um hyd: rogen car hen adj 10%
hydrochl ori c ade@krolrum ather acaé%%tféﬁ %ﬂ@%@@ﬁ%ﬁ@twﬁF eks weklected

anhédrgﬁs magnasy Lﬁﬂé}éﬁcﬁmtﬁf\ 1rw61130¢c51%§ nﬁmﬂifl- )hfb%ﬂd SwEb Gl 034 C
KRR e Kol MRS SRR
resul tingl5 as colorless crystals.
' _ Recrystallization from a mixture of acetone and 1N
hydrochloric acid affords colorless plates melting at 166-
170°C with decomposition. '

[a122+ 18.5° (c=1, methanol)
Nujol -1

20 IR Spectrum Vmax ©m 3 1740(COOC ), 1705 (COOH) , 1640
| - (CO-N)
Example 7

L-Alanyl-N-(indan-2-yl)glycine tert-butyl ester
oxalate (4.1 g ) is dissolved in 40 ml of'ethanol, then
25 0.85 g of sodium acetate, 2 ml of acetic acid, 5 g of
propyl'Zéoxo-4-phenylbutyrate and 5 g of molecular sieve
3A are added, thereafter a suspension of 6 g of Raney
nickel in 20 ml of ethanol is added, and catalytic reduction
is carried out at ordinary temperature and ordinary pressure.
30 When the hydrogen absorption has ceased, the supernatant is
separated by decantation. The precipitate is washed two
or three times with ethanol. The supernatant and the
washings are combined, and the solvent is distilled off
under reduced pressure. . The residue is shaken with 100 ml
35 of ethyl acetate and aqueous sodium hydrogen carbonate.
Filtration with 10 g of diatomaceous earth, separation of



" 20 crystalline precipitate is collected by filtration to give 1.7 g of
N (L- propoxycar bonyl - 3- phenyl propyl ) - L-al anyl -N- (i ndan-2-yl’) gl yci ne '
hyf@9xhl ori'de nelting at 147-[err] with deconp05|t|on | R Speetrum [err]~T
1740 ester), 1710(CO0H), 25 . r 1640(CO-N) \v
Exanpl e 8 The sane procedure as’ Exanple 7 excepting the use of butyl
2- 0X0- 4- phenyl butyrate in place of proﬁﬁ '2-oxo-4- phenyl butyrate, gives

N- (I - but oxycar bonyl - 3 phenyl propyl) - L-al anyl - N- (i ndan-2-yl ) gl yci ne
hydrochl ori gggmeltt tﬂa% J%?Q \e-sf.t fuﬂaemmsaﬁé omaélﬁn%owﬂwme&eef rl:
1740(ester),, 1700( N) anple 9 The sane procedure

as Exanpl e ﬁrymw%gwa}s@fofsqléfmm dzl%wm?éhwmﬁ Watle
pl ace of pr o&y@ﬁtbonyL—!y@hen&ﬂyrapy1Nﬂﬂﬁakanyl1n+&rndan-2-yl)-

yclrochl or | JAYarE SPes By L BesRA e o, Sy Vel Il ol T
The san® pr Feedinis M%ﬁﬁdeﬁmleﬂfeﬁqeﬁg}q lRcid ang h%@@utcyﬂ 25% hydro-
2- 0x0- 4- pheBdhily 23liQ isd1Rltath On Rddtle 2R, a‘hd’hﬁi&"ﬂé&ﬁﬁ@é %s gi ves

e e LRI el Wb b (s o Ll e
Exanpl e 11 Hiemsmdaremedmmam@gamsoenﬂ W Ryl lethek, crystalline
e ey TR TR L0
hL(I-né@hoxﬁcdr@omﬁ-N}ﬂﬂmqugmeQHdenyi1£ﬂphdnylptopx1kﬁkﬁarhqybtﬂyc|ne
hydr oohl g[]'mcta[ner Ay etk %@a&%ﬂﬂlésé’“éﬂé@ﬂmos' tion.
They are added to a mixture of 70 ml of water and 70 ml of
_ethyl_acetate and the mixture is stirred, neutralized with
_'sodium hydrogen carbonate and then adjusted to pH 3-4 with
15 10% hydrochloric acid. The ethyl acetate layer is separated,
dried over anhydrous magnesium sulfate, and made acidic with
ethanolic hydrochloric acid. The solvent is distilled off,
and 150 ml of ethyl ether is added to the residue. After
allowing the mixture to stand for 10 minutes, the resulting
20 crystalline precipitate is collectéd by filtration to give
1.7 g of N—(l-propoxycarbonyl-3-phenylpropyl)-L-alanyl-N-
(indan-2-yl) glycine hydrochloride meltlng at 147-150°C with
decompos;tlon.

IR Spectrum vﬁ‘;gflcm"l: 1740 (ester), 1710 (COOCH),
25 ) | o 1640 (CO=N)
Examgle 8

" The same procedure as Example 7, excepting the use of
butyl 2-oxo-4-phenylbutyrate in place of propyl'z-oxo-4-
phenylbutyrate, gives N-(l-butoxycarbonyl-3-phenylpropyl) -

30 L—alanyl-N-(Lndan-Z-yl)glyclne hydrochlorzde meltlng at
3 154-156°C with decomposition.
IR Spectrum vggiolcm l: 1740 (ester), 1700(COOH),
: _ 1640 (CO-N) -
-Example 9 _
35 -The same procedure as Example 7, excepting the use of

1sopropyl 2-oxo~4~-phenylbutyrate in place of propyl 2-oxo-



1640(CI>ND Example 12 20 The sane procedure as Exanple 7, excepting
t he use of ethyl. 4-(4- chlorophenyl) 2-oxabutyrate in place of propyl

2iex0- 4- phenyl butyrate, gives' N-[I-ethoxycarbonyl - 3- (4- o
chIonophenyI)propyII-L al anyl - N- (i ndan- 2-yl ) gl yci ne hydro- chloride. 25

‘Mel tdng point 163-[err] (deconposition) [err] (c=I, nethanol) IR Spectrum
[err]- : 1740, 1710, 1640 Exanple 13 The 3&ne procedure as Exanple 7,

- excepting the use of 30 et hyl 2-oxo-4-(p-tolyl)butyrate in place of

prgpy:]ZLogfén4- Héﬂ,%ﬂg%¥ aaee of! Y@ésgﬁtk1$%§8 y5§6h983£b3n§p-golyl)
ooyl and (i nders EVTT oty e sl T oo, el e pe i

1740, 1710, l6Aé@lEiagpae 180-153°Q7witHodéGOmpbsibtienhanol, there are added
3. ’g of L-alanyl- N-(indan-2- yl)glycing Lteriabypyl ester oxalate 0.75 g of
sodi um acetate, 1.5 g of acetic acid, | ecul ar sieve 3A and 5 g of
et hyl 4- (45benzyloxy@h@nsawezpﬁﬂggﬁﬁy$a§§ Egampid’caeuropPringethet nga PE

carried out USiQQb 34 @Ls§6L4aﬁh&ﬁ§ﬁ$ﬁe9ra¥&eﬂntBfaeadeegsaogyﬁonnbken
has ceased, i s renoved, trc reducti on |s furt

carried out us n@hﬁHYXBHFEﬁéE%rbSHVQS Ea5§T§§? utqxgcaLpanyirirgheny ered
of f and the soprepyl)sLdasanylen-oihdand2+ylDglycenachgdpoentortdeomgltng
N—[I-ethoxycar Y. y hen yl]-L-al anyl - N-(i ndan-2-yl)
glycine tert- bu ¥hgs%é9 g 9%96 de%ﬂmgg%%?igg converted by the reaction
pro- cedul@ as used in Exanpl e 4 to Nekxampléokkcarbonyl - 3- (4-
hydr oxyphenyl ) propyl ¢pé&- & y. & | - rom de,
which is further converteélﬂg ﬁrﬁb %Ggrocﬁl%%%ggyﬁ 7 Q¥ﬂ§Qme@§y1
oxo-4-phenylbutyrate 1n place of propyl 2-oxo-4-phen11-
butyrate and methanol as the solvent in place of ethanol,
gives N—(l-methoxycarbonyl-3fphenylpropyl)-Lralanyl-N-
15 (indan-z-yl)g;ycine hydrochloride as colorless needles
melting at 163-165°C with decomposition.
IR spectrum Vie3%len™l: 1750 (coocH,), 1705 (co0R) ,
| 1640 (CO-N)

Exa@gle 12

20 The same procedure as Example 7, exceptlng the use of
ethyl 4-(4-chlorophenyl)-2-oxobutyrate in place of propyl
2-oxo-4-phenylbutyrate, gives N-[ l1-ethoxycarbonyl-3-(4-
chlorophenyl)propyl]—L-alanyl-N-(lndan-Z-yl)glyc1ne hydro-
chloride.

25 Meltlng p01nt 163 168°C (decomposition)

[a] + 28.1° (c-}, -methanol)
IR Spectrum viadolen™l, 1740, 1710, 1640

Examgle 13

The same procedure as Example 7, exceptlng the use of
30 ethyl 2-oxo-4-(p-tolyl)butyrate in place of propyl 2-oxo-
4-phenylbutyrate, gives'N-[l-ethoxycarbonyl-3—(p-tclyl)-
_ propyl]-L-alanyl-N-(indan-Z-yl)glycine hydrochloride.

Meltlng point 160-163°C (decomPOSLtlon)

[a] 3, 22,.2° (c=1, methanol)
35 IR Spectrum vistolen™l, 1740, 1710, 1640

Example 14




't he procedure of Exanple 6. There is thus obtained 0.65 g of

thoxycarbonyl 3-(4- hydr oxyphenyl ) propyl ] - L-al anyl - : o
:an 2-yl)glycine hydrochl oride as colorless crystals neltrng at \/!
/rr] wi th deconposition. 20 . [er¥] (c=I, nethanol) Mass Spectrum

nie 450 [err], 335, 334, 331, 330, 284, 215, 214 169, 168,. 133, 129,

120, 117, 116, 107 Exanpl e 15 L- Al anyl- #7( -ndan- 2- yI)egcrne (3.5 9) is _

suspended 25 in a mxture of 30 mM of ethanol and 20 m of water, and to

t he suspension is added 15_g of eth 2- 0X0- 4-

3, 4-
di met hoxypheny! ) buff@r 208. mlmPFhe§P %PﬂngtH?rPogﬁFtéﬂﬂ@ﬂa@uﬂe°faL§Gﬂ&PY6ﬂ of

1.4 g of sodnuwuﬁmanohcqugdybdﬁernefe-ﬂhtgt ee&a&obxa;a&dqed J50gWoge over
about 3 hours After s |rr|

an.hour rea tro ture is
concent r at ed >ORat8 F§ 5&8éd9 gng PﬁeaFﬁgﬁFuﬁFedﬁaSt 3ﬁ89§8 Thy
extraction wstikvet Bar andOh gdpﬁsethgltHe(&qbenaylbxyphenglpH24owpbhtdrhm9ed

hydroch! o1 can@l daralyRik 283AERLEH, 14NCAR:BaCKEGhed o Mnala! RYbIRGE Le.

The ethyl acetate |ayéer 3 washe wat er r|e oncentrat ed
under reduceGSpPé§§éY§t~CnW§86| sher hwdrogens absormtapn: bak| 6easeda; fhe -

28 - ethanolcaehmysen1andehbead303naicatae Rt redubeibasigueurdhedi |y

bst t t d t dth I
urther washBRFRAER BERCRobS: R LIRS S GEEHEPo SenRBEBLYoEne. ShE CAEALYAR: o
powder. Thisi8 fipoesded offcaydtahE|seﬂvbyttisaﬂ&etmﬂladtbf&rnhaeronethane-
_ether apg regcyska 'hfgggh%gﬂhbhglea”ﬁ - X8€nBRL¥ERboh§193L Y pnFat Xy -

N-[I-(S)-ethoxycarbo
phenyr)propyPPeEYbPaﬁprLﬂtha&ﬁnzlerdrpéanezhyars&wpenedeeas-bnyyﬂars
melting at 138tkerak @il aneapesrthancOAOerted[serne(eeﬁcégoﬁt%%wﬂ)

EﬁggglSy%ﬁv%ﬁpgﬂrélﬁgz&ﬂ?gsb?vgéa%ﬁiéo4nF°oN 8é%g§§9§gggrbgnyl-3-(4-
hydroxyphenyl)propyl]-L-alanyl-N—(indan-Z-yl)glyclne hydro-
15 bromide, which is further converted to the hydrochlorlde by
the procedure of Example 6. _There ;s thus obtained 0.65 g
of N-{ l-ethoxycarbonyl-3-(4-hydroxyphenyl)propyl]-L-alanyl—-
N-(indan-z-yl)glycine hydrochloride as colorless crystals |
meltlng at 126-130°C with decomp051tlon.
20 la ] 44 17.7° (=1, methanol) |
' ' Mass Spectrum m/e: 450(M ~HC1-H. O), 335 334, 331, 330,
284, 215 214, 169 168, 133, 129 120 117, 116, 107
Exa@gle 15 -
L-Alanyl-N-(indan-2-yl)glycine (3.5 g) is suspended
25 in a mixture of 30 ml'of'ethaﬁol and 20 ml of water, and
to the suspension is added 15 g of ethyl 2—oxo-4-(3 4-
dlmethoxyphenyl)butyrate. With stlrrlng at room temperature,
a solution of 1.4 g of sodium cyanoborohydride in 10 ml of
ethanol is added dropwise over about 3'hoﬁrs, After stirring
30 for an hour, the reaction mixture is concentrated, water is
added, and the insoluble matter is removed by extraction
with ether. 'On'adjusting the aqueeus layer'to pH 4 with
diluted hydrochloric ac1d an oil separates which is
extracted with ethyl acetate. The ethyl acetate layer is
35 washed with water, dried and concentrated under reduced
pressure. On adding first 2 ml of 4N hydrochloric acid-




hydrOX|de Sodi um cyanobor ohydride (1.0 g ) is added to this soluti

Abter allomnng the m xture to stand at-room tenperature overnight, tR
solvent. is dis- tilled off under reduced-.pressure, the residue is dissolved
in2m of water, nade adsorbed on a Dowex [Trade Mark] 20 50 (H+)

i on-exchange resin colum and el uted wtsg2% pyridine.- The solvent is
distilled off under reduced pressure., the residue is purified by silica
gel colum chromat ogr aphy: usi ng acetonltrlle met hanol (4:1) as the

devel oper to dithe g% %ﬁt¥@¥IaQﬁu¥kﬁﬁ 0 PhBhyPEt AL tooEhe residue,

al anyl - N- (i ndagn- 81!&0$ﬁb@%5ﬁb@5s& P4LESS pvméeéthékeﬂgnkahoéealm is for
C23 H26N- 205

d.
508 N o o1 daREAiom s e ot o8 usPhed; Ehshed S 15p atBar1B e
: 4. 9Gsama (gt dfedurd - x&aéﬁéﬂfl—tﬂa)owhssuspecinum pbede392( Whierr] .
Exanpl 17, B
> oxo- butyi 1 & B ok Fofer st ELBH BT G aeeReae Wi L Bk qrBrdelaler |
procedure to tekhenfam&ang¢eya#alhezedcﬁnometbbtaamedm®xedgsgﬁvent to
N-(I-carb | gt 1-7c29 _ |
Donder - B erord ol 1058 SO 8- 4o 15 PSR enbiLagBng1 L A ALARMRLHERYRY | SO0
6.94;. N, 8. 04P¢%th)PrQPth- bralapy¥-Ns{indan-2evd) glycimr sm@gqqmﬁqﬁydﬁ

1. 00( 3H, J=6Fz, £§B&r §t2551m§9£§ herijhs- 346@c3w§%ﬁlaéboméo%Qx§c%D(1FD
7. 28( 4H, Pi Mass err

Eztr
N-(N - ycar bioh mnﬁt#g} hﬁcﬁgn ylﬁFbE?P N-(|ndan- 10 2-yl) gl yci ne
benzyl ester (3 g) |s di ssolved in 108x&mpQt 16 -

L-Alanyl-N-(indan-2-yl)glycine (1.0 g)° and 6.0 g of
phenylpyruvic acid are d;ssqlved in 50 ml of 70% aqueous .
methanol, and the pH is adjuéted to 7.0 with. agueous -

15 potassium hydroxide. Sodium.cyanoborohydride (1.0 g ) is

| added ‘to this soiution.'.After allowing the mixture to
stand at room temperature overnight, the solvent: is dis-
tilled off under reduced pressure, the residue is dissolved
in' 2 ml of water, made adso:bed on a Dowex [Trade Mark]

20 50 (H") ‘ion-exchange resin column and eluted with 2%
pyridine. The'solvent is distilled off under reduced
pressure, theiresidue is purified by silica gel column
chfomaﬁography_using acetonitrile-methanol (4:1) as the
develdpef to give 0.3 g 6f N4(l—carboxy-Z-phenyiethyl)-L-

25 alanyl -N-(indan-2 —yl)glycine as colorless powder.

' Elemental AnaIYSlS for.C23H26N205 HC1l
Calcd.: C, 61.8L; H, 6.09; N, 6.27
. Found : C, 61.43; H, 6.08; N, 6.61
NMR -Spectrum (D,0) §: 1.20-1.60(3H,CH,), 2.80-4.02(10H),
30 ' o 4,90-5.30(1H), 2.10-8.40(10H;Ph)
Mass Spectrum m/e: 392(M-H 50 ' '

‘met hariol ,. ‘and t he pHis adjusted to 7.0 with aqueous 15 pot assi um
R0/

Example 17 -
| By using 1.0 g of L-alanyl-N-(indan-2-yl)glycine,
6.0 g of 2-oxo-butyric acid and 1.0 g of sodium qYano-
35 borohydride in a similar.prqcedure to that of Example 1,
‘there can be obtained 0.4 g.of N-(l—carboxypropyl)-L-alényi—




cat al yst.
an oily substance. Addition of ethanolic hydrochloric acid with 100 n

ether to the oily substance gives N-(N'29

et hoxycar bonyl net hyl gl ycyl ) - N- (i ndan-2-yl ) glyci ne hydro- chloride as

ﬁflgrggss powdgindaﬁﬂz-yl%giggﬁﬂéaasaeaiaéuéséogo&aakl Calcd.: C 53.75;

316( M 3/ 2[ er r | E}ementainpnalysissfor C, oH 24N2°5

Found 18 Mass Spectrum ni e:

E—él-(ﬁ? Etgoxziagbanaa dpbﬁnatpospyhéos ahanul-w-oalndanTZ yL)glyflne
ydrochl ori de s -di §so I n o the solution
Is added 5 m of 2§8§ﬁ%e0u5850%¥u§¥hyﬁ!oznhg NAf%e?Estlrrlng at room
‘tenpera-Sture KMRr SpgbtrumhéD thﬁronlnﬂﬂKBHerstoaH ht,rated-un8en 380

reduced pressure, 2§ O 5108 3m§§?10#§§agdfg EB&EHQRSBIEQ hﬁePprto 5-6

with diluted hydro
acet at e.

et hyl

3rfc acrd eparat es tréc with

tand, There.is

the solvent is distilled off under Eggﬂgg pgessure Met hanol 35 (5 m)

is added to the re ?ﬁ
obtained 0.6 g of

P refhexyEabphyLnethy L shenzylglyel) -N T iRdan-

pheny| prt@pyl 2-¢1 pg bpyind bendgb- @syeyol$cgheigsdisgoleed inl 100gmat of

N1 2 howycaf G s8d, SAGEREERE SRASRGHS, bp, ppreied out at oratnary

L- al anyl -

of -met hanol .

After

céEhi@@tSO'HftQP éﬁséﬂﬂéﬂoﬁ 8k Qfe&hhégﬂéﬂﬂs 329hydeBYdROx! de.

Stll’l’lng

15

20

30

the reactlon mixture is flltered to remove the catalyst.
The ethanol is dlstllled off under reduced pressure to give
an oily substance. Addltlcn of ethanollc hydrochloric acid
with 100 ml of ether to the oily substance gives N-(N'-
ethocharbonylmethYIglycyl)—N;(indan-zeyl)glycine hydro-
chloride as colcrless powder. . :
Elemental analysis for C17H22N205-HCI /2H o
‘Caled.: C, 53.75; H, 6.37; N, 7.38
Found : C, 53.63; H, 6.87; N, 7.18

Mass Spectrum m/e: 316(M-3/2H20-HC1)
' : Example 19

"N-(l-(S)fEthOXYCarbdnyl-3-phenyipropy1)-L-alanyl-N-
(indan-z—yl)giycine hydrochloride (1.2 g) is dissolved in
30 ml of methanol. To the solution is added 5 ml of 2N
agqueous sodium hYdroxide. 'After stirring at room tempera-
ture overnight, the reactlon mixture is concentrated under
reduced pressure, and 30 ml of water is added. On adjusting

- the pH to 5-6 with d;luted hydrochlorlc acid, an oil

separates, which is extracted with ethyl acetate. The ethyl
acetate layer is washed with water and dried, and the
solvent is distilled off under reduced pressure. Methanol

(5 ml) is added to the residue, and the solutlonlg.allowed

to stand. There is obtained 0.6 g of N-(lé(S)Qcarboxyl-B-

\J

F9e Spegtrudcnées | 338(MrE thhed with water and dried, and

N- (tempexatyr¢gandi presdgurechsdngdsd(pallgiium-dasbohvad in 30 ni

and catal ytic reductlon Is carried out at ordinary tenperature and
Wre using 5% pal | adi um carbon as catal yst. After absorption of 2
Al ents of hydrogen, the reaction mxture is filtered to renove the
15 The ethanol is distilled off under reduced pressure to g“_i'

¥



hours, the reaction mixture is concentrated, and 30 Ml of 10 water is
added. On adjusting the pHto about 5 with diluted hydrochloric acid, an '
oj ™y substance separates, .which is extracted with ethyl acetate. The
exteaet is washed with water, dried and concentrated. Methanol (4 m) i
addeto the residue, and the mixture is allowed to stand. There .is 15
obtai ned 60 my of N-[I-carboxy- 3-(3, 4- di meBfloxyphenyl) -

propyl ]-L-al anyl - N- (i ndan-2-yl)glycine as crystals nelting at 160- 1650C

with deconpOSItpn@nyfﬁﬁﬁpyg)Qﬂ-él ﬁgpyh-bhﬁaaﬂaﬁ QleiﬁbYﬁé”Sst8£§sQHi¥|
ester and 3.5 g of " et hyl

1S d| s 0O m of ethanol, _
2- 0XO- 4 phenylb é? gké g?£25d|un1acetate 3. 5 g of acetlc acid, 7.0
g of nol ecul ar S|bu A 268 bc80 g6 pf L RaweYy) ni ckel are added, and catalytic
reduction is carried out under ordlnarﬁ{x PPET ghure and pressure. After
absorption 25 of the theoretical a rogen, the catalyst is
filtered of¥, and theNfﬁlrEhh@XY%aEbm%Eht3a(éd4u@dmethennpbdn$1bpsopgl]?o

the residue, 1019-é11a19§l¥1@1(3:[n@5'ﬁj— 19{; §8£‘h&”h§'d?68&ﬁ8f£&éb?ﬂaie Al es

added, and the S, ex 5acte acetate. SAfter
mashlng t he ext#n Liﬁ? % Qﬁ??%g, Tﬂetk?h§919§é?atbslédded
distilled off Lmdmr Gﬁ@&@;wmw&ilmmﬁﬁrﬂizl@é acxftéragtﬂraﬂﬁgSfm: of

: 0

Ater stirring g Bhd RERt bR B Eull | fa tndlatiatta S i L ot
added, andlQ he waken tisadded 35 On | adfusting cpiae apk dtanabowt he dwivth hdgl byéd
ether to glve Ni I y (J 2-yl) -
- 31 - glycine hy%%%ﬁiﬁydgaé@%r ar? &{@ dg %)gﬂlléne ﬁ)éﬁé‘fX#eé\" gf@{,‘h
suspension is %ﬁ?ﬁﬂ|W&¢ﬂMQ¢h¥%xﬁQ##m@%fogEMeCQXDDNQtelsaMdShGé with

i nsol ubl e mat t efatér £xdrF B6d E@hd\ﬂ ddh&dyratdder - Meﬂ‘&né‘ﬂ“?@uﬁli a¥§r a&ed t
adj usted to pH élo MAth 10@6 <¥%§£ochjor|c aci d, extracted % n?
of et hyl acetat %WE&%EPHﬁt+§v@&%ﬁw%ﬁdt%r?EﬂnﬁverThere is

obtalned 60 mg of N-[l-carboxy-3-(3,4-dimethoxyphenyl)-
propyl]-L—alanyl-N-xlndan-Z-yl)glyc1ne as crystals melting
at 160-165°C with decomposition.
Example 21
L-Leucyl-N-(1ndan-2-y1)glyc1ne tert-butyl ester
20 (3.5 g) is dissolved in 50 ml of ethanol, and 3.5 g of ethyl
2-oxo-4-phenylbutyrate, 1.5 g of sodium acetate, 3.5 g of
acetic acid, 7.0 g of molecular sieve 3A and 5.0 g of Raney
nickel are added, and catalytic reduction is carried out
under ordinary temperature and pressure. After absorption
25 of the theoretical amount of hydrogen, the catalyst is |
filtered off, and the filtrate is concentrated under reduced
pressure. To the residue, 100 ml of water and 2 g of sodium
hydrogen carbonate are added, and the mixture is extracted
- with 200 ml of ethyl acetate. After washing the extract
30 with water and drying, the ethyl acetate is distilled off
undgr reduced pressure, and 20 ml of acetic acid and 5 ml
of 25% hydrobromic acid solution in acetic acid are added
to the residue. After stirring at room temperature for 10
minutes, 100 ml of ether is added, and the resulting oil |
35 layer is separated and washed with ethyl ether to give N-
(l-ethoxycarbonyl-3ephenylpropyl)-L-leuéyl-N-(indan-Z-yl)-




magnesi um sul fate, 1 m of ethanolic hydrochloric acid is added, arnd the
hyl acetate is distilled off under reduced pressure. On.adding 200 m qf
hyl ether to the residue 10 and allowing the mxture to stand at room-
npetrature, there is 'yielded 0.8 g of .- _ s
N- (| - et hoxycar bonyl - 3- phenyl propyl ) -L- | eucyl -N- (i ndan-2-yl)gl ycine
hydr ochl ori de as col orl ess annrphous“pé%der NVR Spectrum (d6- DVSO) 6:
0.93( 6H,d,J 3Hz [err]), 15 " 1.30(38Ht,J=THz, [err]),

2.90-3.20(4 g‘x@) hyarggg':%ﬁldéc"mrhlé 98- éu% He@ in’ 190@dHoE I%l%)tzer,
7. 30(5H,s,PséﬁNhss Spectrum ni e: 315 171 Exanple 22

[err]- Carbo zﬁ??PEnP}gyllﬁ-@Pﬂ&aﬁ 5339P§I Rydr | ester
oxal ate (3. Eagbo?&tdlf&ﬁBVQﬂglﬁn&&lﬁ?l@fﬁﬁmth&ndb e&“&aﬁfgfgh”ﬁunéﬂﬁ¥ﬁ
acet at e, of a i c_aci no r Ve y

2- 0X0- 4- pheﬁ§ erbut Stgqgﬁguﬁdggge%T&s ﬁggﬁﬁgftur gaadge I%Pb %Ee W th
st{Lrln? a byﬁnbghmomﬁc3aelg,Eéndoéx&macyaﬂobumhh9@0| mﬁ E&hyﬁzérndgfd
met hanol ov urs 0digu e
and the mxtsﬁr galg stiTPreeggng cg E’gu%%yl er ad I t1.on o ?(ffd'lérrﬁ ofergS%
aqueous phoBBEReEinm gulfhercdcmlopinethanelic bydrachderia raifb im0- m
|00(r]I tlonﬁ Sf aaagal agat &he. eingle&t:égattel is%i&%dl\&efdho&élunaér rHRUS
sodi um hydr oxi de an gnesi,

Sotate ” TRECBERER - acohnatding, 280 ml 0TS eRbY BERET: Hon £he Bedidhe ang
t he oi L0t huandbaalowdnigs thepaixtateand siant at hpﬁﬂlﬂempqyﬂtundAuﬁhere
chr omat ogr aphpy n e L ¢ n ves
55 O 00 LR YA BEReA S P U BRON 1 B hbuabhony p?o%ﬁe?&ﬁ%rﬁ%*ﬁ ot
carbobenzoxyeuchsyriNn@andanyliyﬂygnyelh&drochlbau @st golorle®s as an
oil. Elenengﬁbrgaahgsggwagg C41H53N307 Calcd.: C, 70.36; H 7.63; N, 6.00

-,

Found : C, 69.8 5. 76 . _
R Spectrum’ (d -DMSO) - §¢ 0.93(6H,d,J=3Hz,CH(CH3)2),_
15 1.30(3H,t, J—7Hz CH3), 2.90¥3.20(4H,m,CH2), 3.90(2H,

s,CHy), 4.00-4.35(3H,m), 7.20(4H,s,Ph), 7.30(5H,s,Ph)
Mass Spectrum m/e: 476, 431, 361, 315, 171
Example 22
_ N -Carbobenzoxy-L—lysyl-N-(lndan-z-yl)glyclne tert-
20 butyl ester oxalate (3.5 g) is dissolved in 20 ml of
methanol, and 1 g of sodium acetate, 1.2 g of acetic acid,
8 g of molecular sieve and 15 g of ethyl 2-oxo-4-phenyl-
butyrate are added. To this mixture is added dropwise with
stirring a solution of 3.3 .g of sédium cyanoborohydride in
25 30 ml of methanol over 2 hours. ‘3 g of sodium cyanoboro-
hydride is further added, and the mixture is stirred for 3
.hours. After addition of 200 ml of 25% aqueous phosphric
‘acid, the reaction mixture is extracted with two 200-ml
_portions of ethyl acetate. The extract is washed with 0. 5N
30 -aqueous sodium hydroxide and with water, and dried over
anhydrous magnesium sulfate. The ethyl acetate is ‘distilled
off under reduced pressure, and the oil thus obtained is
separated and purified by silica gel column chromatography
(acetone-benzene (1:12 to 1:5)). The first fraction gives
35 1.1 g-of.Nq-[1-(R)fethoxycarbonyl-3-phenylpropyl]-Ne-
carbobenzoxy-L-1lysyl-N-(indan-2-yl) glycine tert-butyl ester

#



5 [err] (c=Il, nethanol) The second fraction gives 1 g of

[err]-[I-(S)-ethoxy- carbonyl-3-phenyl propyl]-N _
-g‘af“bobenzoxy L- I ysyl - N- (i.ndan- 2-yl)glycine tert-butyl ester as -an oil @
El esental analysis for [err] 10 »+ Cal cd. C, 70.36; H, 7.63; N, 600
Fourd~: C, 70.28; H, 7.51; N, 5.93 24 [esrjzx - 8.2 (c=l, nethanol) IR
Spectrum [err]: 3300(NH), 1720(C=0), 1630(C=0) Exarrpl e 23 15 N

-[1-(R) - Et hoxycar bonyl - 3- phenyl propyl ]-[err]-car bo- _
benzoxy- L- | ysylas\-gn rde- 2-y1 ) gl yci ne tert butyI ester (1 g) is dissolved
i'n 2 m of aceti ngéhtal chrwfyssfg Lgd mNQj 25% hydr obroni ¢ aci d
solution in acetic aC| added, théh@(%:g}e S g&‘*ﬂowed to stand at
roomtenpera- 20 ‘? S(F'm?ﬂrt 2?) of ether and 100
m. of petrol eum et heerlmd he ream@9 .80 MKt T B4 Ny Y3BIP8|ine precipitate

f or ns. Thigis cctldleib&e;i &/gal{eé_ég é}{gﬁgﬂcrystalllzed froma mxture of

met hanol and et hyl ‘dhter to Qiv
-[1 - (R) - et hoxycar bon;ﬂl'h% -geeond rﬁmﬁi}‘m Xpives -} ya\of I\ch-r[nh-a(”SYz-%l')q*xrm ne

di hydr obr oni dec*al -ph?éiq{ VI F N UeCOasd d 290y ~L 1 § dﬂ-ﬂ-uﬁné&rrl
met hanol ) Exanp] e ﬁ4 % roce ure 5| m | ar to that descrl Pbed i n Exanple 30
Fhal e

23, there is o Hrhygyl (estey a8 Ak Rk bonyl -
phenyl propyl ] - L- |IBlsatertdl ity 8 )£y @ Q{éjgw obr om de from 0.9 g of

f[:g rb]obegllz;)@) Lelt 32;?%%410'%%2?%54@'0% ln yq “Wier. Melti ng point:

160-[err] (deconposi tFaund 35 .C, 7Tks2§;+ HB.D.Jk~IN, nei9%nol ) Exanple 25
- 33 - By reacti QQX]L?—"aI.anyé 2N ({dukan rgeéﬂgr%]}')c' ne tert- butyI

IR Spectrum' vhe2ten™l:  3300(NH), 1720(C=0), 1630(C=0)
' ExamLe 23
15 N%~[ 1-(R) ~Ethoxycarbonyl- 3-pheny1propy1]-Ns-carbo-

' benzoxy-L-lysyl-N-(lndan-z-yl)glyc1ne tert=-butyl ester
(1 g) is dissolved in 2 ml of acetic acid. To the solution,
8 ml of 25% hydrobromic ac1d solution in acetic acid is
added, and the mixture is allowed to stand at room tempera-
20 ture for 30 minutes. On adding 200 ml of ether and 100 ml
of petroleum ether to fhe reaction mixture, a crystalline
preclpltate forms. Thls is collected by filtration and
recrystalllzed from a mlxture of methanol and ethyl ehter
to give 0.8 g of N -[l-(R)-ethoxycarbonyl-3-phenylpropyl]-
25 L-lysyl-N-(indan-2-yl)glycine dihydrobromide melting at
' 128-133°C with decomposition. | | |
[a] = -11,6° (c= 1, ‘methanol)
Example 24
By a procedure 51m11ar to that described in Example
30 '23 ‘there is obtained 0.6 g of N —[1-(S)-ethoxycarbonyl -3=-
'phenylpropyl]-L-lysyl-N-(lndan-Z-yl)glyc1ne dlhydrobromlde
from 0.9 g of N -[1-(S)-ethoxycarbonyl 3-phenylpropyl]-N -
carbobenzoxy—L-lysyl-N-(1ndan-2-y1)glyclne tert-butyl ester.
Melting point: 160-165fc'(decompqsitibn)
35 [a]g4 + 18.0° (c=1, methanol)
Example 25




ester oxalate (2.0 g) with N butyl-2-o0xo0-4- phenylbutyrylan1de (4.09g) in a
simlar manner to that of Exanple 2, there is obtained

N-(L- yl am nocar bonyl - 3- phenylpropyl) L-al anyl - 5 N- (i ndan- 2 yI)egcfﬁé

tert | ester (0.5 g) as colorless oirl. NVR Spectrum (CDC13): 4
1,907 m CH3), 1.40-1.55(16H m, 2.60-3.49(8H m CH2), 3.70-3. 95(2H,n),“ﬁ

7.20(4H, s, Ph), 7.30(5H,s ,Ph) 10 - 33 - Exanp|e 26 Use

of N-(I-butyl am nocar bonyl - 3- phenyl propyl )-L- al anyl - N- (i ndan-2-yl)glycine

tert-butyl t t h
Eearple 4 g ves RY(PeRbFIPa FraRangELy-\(nBaRty3) STRRARE tt%r“ﬁ By At hdan.
15  2- yI)gP?tene°H9&ﬂ§BréﬁvGegéswéﬁhoNrb§§Y&n8r9ﬁ©u§ v3gaddeum

g[ggré g@?g& C%)Siﬂ Qg%ﬁgﬁlhﬁrhhhne¥ %°1t§5§é35 2 there is
4. 80- 5. 0(1 HORE 7NIél-1?u§®ggmlﬁPPﬁfb? y1-3 'PhenY%rOPYl"L'alanYlExarrm e

27 L- AJanylNhHinddﬁnzzyybyikeinb geati-bati2. @sgpri 10d55g0! wed coloxlass ur e
of 20 m ofo ter and 100 m of ethanol, 10 g of ethyl-

2- 0x0- 4- phenyT'butyrate i s added, and a solutlon of 0.94 g of sodium
cyanobor ohydr NMB Spe@2€ruin (CDEL anollh9OZBH.ma d ,dlo@di~de 566 mlour s.

The m xture i s Stpr ahal r aku o] hS gn st ed to'
pH 4.0 with 1096h§d§§gﬁlg?#gﬁ Sﬁp$hd§tzg ét?g PO#E d%e% nggsgg?Hdnder

“reduced pressure. ?Hé5He§uBbé is extracted with 200 nl of ethyl acetate,.

washedigi th water and dried, and tRgagbhyl 280 acetate is dlstLIIed of f
hydr ochi of o api o 34052, 18 -yl aBinerarboRuted -rheaviRroR N TLe 1o
al | oned to slanglaN-{bndahelpglitlyeineThert-buthllaesterl.(d.5§ qﬂ as a
N e DY EERBERAL 51RO NARS IR bt U s B, mxames, 4, 5
: N-(l-butylamlnocarbonyl-3-pheny1propy1)-L-alanyl—N-(lndan- _
15 2-y1)g1yc1ne hydrobromlde as colorless amorphous powder.
NMR Spectrum (d -DMSO) §: 0.8-1. 0(3H m,CH, ), 1.2-1.55
" (7H,m CH3+CH ,x2), 1.90-2. 25(2H, m CHZ) 2.40-2, 60(2H,
m CHZ) 2.95-3, 30(GH m CHZ) 4.80-5, p(lH,m,CH), 7.10-
' 7 30(9H m,Ph)
20 Ex 4g}e 27
-Alanyl-N-(lndan-Z-yl) -B-alanine (2.0 g) is dissolved
in a mixture of 20 ml of water and 100 ml of ethanol, 10 g
of ethyl 2-oxe¥4-phenylbutyrate is added, and a solution of
0.94 g of sodium cyanoborohydrlde in 20 ml of ethanol is |
25 added dropw1se over 2 hours. ‘The mixture. is stirred at room
temperature for 3 hcursland then‘adjusted to pH 4.0 with
10% hydrochloric acid, and the ethanol is distilled off
under reduced pressure; The residue is extracted with 200 ml
of ethyl acetate, washed with water -and dried, and the ethyl -
30 acetate is distilled off under reduced pressure. The
residue is.dissolved in 2 ml of 20%"ethapolic hydrochloric
acid, 100 ml of ethyl ether is added, and the mixture is
allowed to stand at room temperature. Thus is obtained
1.2 g of N—(1-ethexycarbqnyl-3-phenylp:dpyl)éL-alanyl-N-
35 (indan-2-yl)~-B-alanine hydrochloride as colorless amorphous
powder.




-34 - NMR Spectrum (d6-DVSO) [err]: 1.30(3H,t,J=7.5Hz), 1.40(3H,

d,J=4.5Hz), 2.65-3.00(4H m([err]), 3.20-3.40(4H mCH2), -
I~725(2H,q,J=7.5Hz,[err]),. 7. 20(4H, s, Ph), 7.30(5H, s, Ph) Exanmple 28 5 -
L- Akanyl -N-(1, 2, 3, 4-t et rahydr opht hal en- 2-yl ) gl ycine (3.0 g) is dissol n
200<m of ethanol, 15 g of ethyl 2- oxq;4%gh§nylbutyrate and 12 g of

nol ecul ar si eve 3A are added, and the m xture is stirred at room
tenperature for 30 minutes. Thereafter, a solution of 1.3 g of sodium 10 -
cyanobor ohydr i deVNR Sifeartrwrh edgEﬂMSO)s &ddel. 30 631 s pTeVeSHD) holit 40 (g
stirring is further A 4 f r ' hasPl ubl &5 DAt s, fhhtered
off, and the filt ratééﬁl.oqj;i (r:%iﬁﬂ t%t%%?%’??@%%h%’ggpmgéﬁ p%d%@i}%iﬁ brpégﬂgéjraé.

Water (50 m) is added®d O2H i, Jhi e CHpk, nT x20f4H 3, Pltble 2 XA(SHeswPih 15

sodi um hydrogen carbonate, and the i@a%ggﬂée@@tter I's renmoved by
extraction wth ethyl ether., The aqu s adjusted to pH 4.0, with
10% hydr ochl ori ¢ aci&Fé&ﬁPX#ﬁNfé&i?ait Yol )2 ?Piﬁﬁpéhégﬁ1%¥TéTY§£%}$?%PeThe
em ract. is \C/iva_smamdv@)t fﬁ.gvastthHrz}mchod ml of &€ha x@d:llngb.‘i:ccf@ dslfdéﬁhylzgz- . '
chloric acid i wdge et hy ate Ls St of f under_reduce
" pressure. Et hy‘?sx%tﬂe?%?%gﬂ"?ﬁ’?raf%e a%'b‘ggf% ogt?'n‘é ’P&?ﬁ‘ﬁie?lea%ﬁe‘{?\eggii Tre is
~allowed to stadied, rawd thepeixture i gtirrdd 5ay vjom temperature for
N- (1 -et hoxycar < ; ;
pheryprapy J 1T instes,  Thezeafter, 3 splution of 1.3 9,9f sedimm i o
‘hydr ochl o¥d de S¥ARRRWKT W rihl phRErethgrobpis (3dded [ ArePpisscpver
[Zeg(r-)]:3 Oé.(ga(?tHliouﬂ:.--ngZaxféH?é4 Ootj.zﬁr‘_ (ﬂ‘tﬂuﬂﬂ@éﬁ ,(&H%ZH izjde7&0f8r3@(l5bhﬁs7 ?SZThe
. 80- 3. , r : S, r : , = err]),.7.
Cat s py o gt s, magfef LS L8 Eddea (6Pl Rd God B1LEREL 145 Sng,
319, 168 ExanpientXatad remcirymess qumder -redunyed NoxXessare | - yYWatgeyci(d@ mi) h

159 of ethyl 5 Qiadh IO Ul hGe A TR 06 115 58" 4 PRa T1AE UeBeRS

i n Exanpl e 28 here 1s obfTarl ne
N- (I'- et hhd carseshim hysdrogenreashonaten and - the | inpeluble| natter nés
‘hydrachl ori de AEmGRIP B e S BE P v PONVISEhyl ether. The aqueous layer
is adjusted to pH 4.0 with 10% hydrochloric acid and then
extracted with 200 ml of ethyl acetate.. The extract is
washed with water and dried, 1 ml of 20% alcoholic hydro-
20 chloric acid: is added, and the ethyl acetate is distilled
off under reduced pressure. Ethyl ether (100 ml) is added
to the residue, and the mixture is allowed to stand at
room temperature to give 1.5 g of N-(l-ethoxycarbonyl-3-
'phenylpropyl)-L-alanyl-N-(l,2,3,4-tetrahydr0naphthalen;2-gl)-
25 glycine hydrochloride as colorless amorphous powder.

NMR Spectrum (d,-DMSO) &: 1.30(3H,t,J=7Hz,CH;), 1.40
(3H,d,J=6Hz,CH3), 1.70—2.30(5H,m,CH2), 2.80-3.05(7H,
m,CHZ),'4.00(2H,s,CH2), 4.30(2H,q,J=74z,CH,), 7.10
(4H,s ,Ph), 7.30(5H,s,Ph)

30 Mass Spectrum m/e: 448(M-HC1-H20), 344, 319,'168
_ - Example 29
By reacting 3 g of.Léalanyl-N-(indan-l-yl)glycine
with 15 g of ethyl 2-oxo?4-phenylbuty1ate and treating the
reaction mixture as in Example 28, there is obtained 1.2 g °
35 of N-(l-ethoxycarbonyl-3-phenylpropyl]-L-alanyl-N-(indan-1~
' yl)glycine'hydrochloride as colorless amorphous powder.




- 35"~ NWR Spectrum ([err]-DVMBO) 6: 1.20-1.45(3H,m[err]), 1.55-

1. 65(3H milerr])., 2.70-3.05(4H mCH2), 4.00(2H,s,[err]), . { o .
4 2H, qJ=7Hz, [err]) 4.80-5.00(IlH m-CH), 7. 30(9H s,Ph) 5 - Mass .
um me: 434(MHCLl-[err]), 258, 244 180 Exanpl e 30 By reactlng:3£L

"élanyl N- (5- hydroxyi ndan- 1-yl) - §|ne with 15 g of ethyl

2- 0x0-4- phenyl butyl ate and treat- ing t reaction mxture as in Exanple

28, there is obtained 10 0.8 g of

N—(I-ethoxycarNMRpracphamyKﬂEepMspaL dl:anyl.28-1. 45(3H m CH ), 1. 55-

(5-hydroxyi ndan-1 - e r oghlar i.d

NVR Spectrum([erril Eﬁ/é@& 3?0 % @(8 %sa%gémz%@ %%(() Z[érr])
3.70-4.30(5H, m [ er A} 4CHigH, 4, 66THE5CH,) , 4. SQ-QOOQHlﬁi®ngﬂr). 7.30(9H,

6. 55- 7. 30( 8H, n1Ph)sE§ﬁ le 31 L- Alanyl N (5, 6- dlnethoxylddan 1- yI)egC|ne

tert-but est i s dissolved in 80 of ethanql, and 0.77 g of
sodi um a etateﬁaﬁg SgegFr&EeF/S-acﬁa4(M’Hcé'ghoﬁvhf§820244 180
2- 0X0- 4- phenyl -butyrate, 12 g of nob&ambge gigeve 3A and 6.0 g of Raney

ni ckel are added her eaf he r d a ar.e carr.ied ,out as
in Exanple 2 to gI§¥ S% %ﬁ g 5 any& N & Lv%roxylndan-l-(l)

' y-(l;ﬁthoxygalyomye)ﬁlphehﬁlgroﬁyEﬁhylaBanybnﬂ-@&gﬁyl?ftylate and treat-

I e oxyil n e |

NVR Spect um’i‘?aDE"é gt*%?% Y pgt The Bl O, Lk 385 Qi Bia
2.50(2HQ, [ePrB) & 9f6 -2193thxavﬁéb¢pyl 3-pbesnlpropyd) ~L3adepsl-¥-{err]),

4.20(2H, q, J= TSQHZrdr@H%indén‘l@. ?ﬁ.}@aﬂb 7drochlotide( dld Bolldriess?S> 30
(5H, s, Ph) Mass 5ﬁsctrum err] , 361, 308, 234 Exanple 32

N- (1 - Et hoxyc3PBERDPUS Bﬂ@ﬁ?Fpropy|) L-al anyl - N- (5, 6-
d|nethoxylndanNMRprgbyrume(agLDMBOByI6est&r102107@X6msmﬁ@H xm)ssalwa$l n

10 mof acetic achdsoRaf, m,Bh,%4)2°%. 9894230 (58,m CH2x2+CH), 4.60-

15 . 5, 20 (2H,m, CHxZ), 6.55-7.30(8H,m,Ph)
' Example 31
L-Alanyl-N-(5,6-dimethoxyindan-1-yl)glycine tert-butyl
ester (4.0 g) is dissolved in 80 ml of ethanol, and 0.77 g -
of sodium acetate, 4.0 g of acetic acid, 4.0 g of ethyl
20 - 2-oxo-4-phenyl-butyrate, 12 g of molecular sieve 3A and
6.0 g of Raney nickel are added. Thereafter, the reaction
and treatment are carried out as in Example 2 to give 2.0 g
of N-(l-ethoxycarbonyl-3-phenylpropyl)-L-alanyl-N-(5,6-
dimethoxyindan-l-yl)glycine tert-butyl ester as slightly
25 yellow oil. '
NMR Spectrum (CDCl;) &: 1.20-1.50(15H,m,CH3x5), 1.90-
2.20(2H,m,CH2),-2.50(2H,s,CH2), 2.60~2.95(4H,m,CH,),
3.80(3H,s,0CH ), 3.90(3H,s OCH-) 4, 20(2H,q,J=7 O0Hz,
CH ), 5.40-5. 60(1H m,CH), 6. 80-6 90(2H m Ph), 7.25
30 (SH s ,Ph)
Mass Spectrum m/e = 568(M'), 495, 361, 308, 234

S Example 32 -
o N-(l-Ethoxycarbonyl 3-phenylpropyl)-L-alanyl-N-(S 6-
~ dimethoxyindan-l-yl)glycine tert-butyl ester (2.0 g) is _
35 dissolved in 10 ml of acetic acid, and 2 ml of 25% hydro-
bromic acid in acetic acid is added dropwise with ice cooling.




bromc acid in acetic acid is added dropwise with ice cooling. - 36 -
After allowing the mxture to stand at roomtenperature for 5 m nutes, 59
n4-/of et hyl ‘ether 'is added to the reaction nixture, whereupon amorp
‘ooyder precipitates. This is collected by filtration and di ssol ved m
- of \water. 5 The solution is made al kalineaith sodium hydrogen carbomate
rand the insoluble matter is renoved by extraction with ethyl ether. The
aqueous layer is adjusted.to pH 4.0 with 10% hydrochloric acid and
extracted w t AL mllefvicly dihe nficrturelHm edtansitat soems Hesinpeddtue efomnd

dried, 1 nl ofg % ol QQ% %ﬂg: .
chloro- formi s | st % ?61 lf}rﬁ::lerx{rj’{aduc fp?’esgsqugieéé‘[‘ﬂg resi due 1 fslﬁ-,
di ssol ved in mwt\me,emmum MEFRRP IR RAWAST RYfFiRdktates colBriesks

amor phguz pO“Q@ll@&@@'Hﬁtﬂ%tr%l&?tdﬁ‘ dfsddlivedriaf iy talt @ OYedddd s ation
gi ves

St hoxycar Bony T8 SAkHGHA madeabiALivy &?”6‘:*5|%ﬂ9(%§'¥dr°gen carbonate,
i ndan- 1-yl ) gl yanidhecHey dnesalublied ettt exo ity | resao ved/ ey

([err]-DVMSO 8}, 5( 5 rl),

3.75(3H, s, [erﬁ[t) 1;]3%%3124 ﬁerﬁ%ue%%gﬁ%r %)a%é‘%ﬁ éh J_'ZO ["ﬁtﬂ

- 7.25(5H, s, Ph) 1A% hydrochloric acid and extrraca:qd avidh B0 el sqﬁndta]roro—
procedure to teaty i¥ Washed and drie

g})?gﬁggrﬁgy&lq{f’ pherﬁ%r opx‘yﬁﬂycyl N- (1 ral%n & agej Clar;zedﬁ]thé:r occb]loo;‘;_d% S

propyl) gl ycyl *El&r(m ﬂ.@af&l%ﬁi])]@&/@ﬂie urlidr Qléddcé&t festfurd, MY FdHifue

5 ok [ e A SBTIRR i et P2 2 e lool A ra%ﬁ\%%%‘] o S SR m
4.80-5. 10( 1H, |e)the1',3@(omm:§.)ess7 adorpicusPigowdepe premipiltadfes . Collection
[ DILO] bycne, S SIS A 8 10 S LR, 416 SR of
accordanéé W|@Whgxycarbonyl-3—phenylpropyl)-L-alanyl-N-(S 6~dimethoxy-
1ndan-1-yl)glyc1ne hydrochloride as colorless powder.
NMR Spectrum (d;-DMSO) &§: 1.25(3H,t,J=8Hz,CH,), 1.40
(3H, 4, J=4.5Hz,CH3)_, 3.75(3H,s,OCH3), 3.80(3H,s,0CH3').
6.80(1H,s,Ph), 6.90(1H,s,Ph), 7.25(5H,s,Ph)
20 ' Example 33
By the similar procedure to that in Example 32, N-(l-
ethoxycérbohyl-3-phenylpropyl)glycyl-N-(indan—Z-yl)glycine
hydrochloride is obtained from N-(l-ethoxycarbonyl-3-phenyl-
propyl) glycyl-N-(indan-2-yl) glycine tert-butyl ester as .
25 colorless amorphous powder.
NMR Spectrum (46-DMsO) &: 1.30(3H,t,J=6Hz,CH;), 2.25(2H,
m CHZ), 2,70(2H,m CHZ), 2.90-3.20(4H ,m,CH, ), 4.00-
4.60(5H,m), 4.80-5.10(1H,m), 7.30(4H,s), 7 35(5H,s,Ph)
Experiment 1 |
30 Inhibitions of Angiotensin I Converting Enzyme (ACE)
by the Compounds of this Invention. '
Experimental Method

The experiment was conducted in accordance with a
modification of the method described by Cushman et al.
35 [Biochemical Pharmacology, Vol. 20, 1637(1971)]. That is,
using hippuryl-L-histidyl-L-leucine(HHL) as the substrate,



nmodi fi cation of the method described by Cushnman et al. 35 [ Bi ochem cal
Phar-ncology Vol . 20, 1637(1971)]. That-is, using N . W
-L-histidyl-L-1eucine(HHL) as the substrate, - 37 --the ACE
i nhikg ory activity was determned ikn terns of percent inhibition on theg.
anmount ™ of hi ppuric acid produced by Acgﬁzlnen t he present conpound was =~ -
added. A solution of the conpound of present invention dissolved in a
0.02 5 to 2% vol une/ vol une di net hyl sul f oxi de-100.nM pot assi um phosphat e

ligl(‘) f [er - Sfl U]Et'th:AmCEﬂ(w ﬁil@lbﬁ@@iﬁi@dt:ﬂgvﬂﬂﬁ whksadtupmehkar i'llgg)ce%% %Cfgecli tzg iy
err] o rot.ei.n. concentration err] o

HHL . I|1tfn%?%ﬁ&éﬁ)+ﬁ9ﬁb15?%5t%gs€%ﬁ15ﬂ8§ﬁﬁggénbéPFBFl§oP ﬁoﬁﬁﬂﬁﬂﬁ%@n ng -

di mret hyl sulldwxACE: wihed Othe apr:@see'atcamponndqwab nddeRat af sohatien of

solutionwa o) i thes | uti Qn at ] for

one hour, *izr o‘?nﬁgl\fg% gﬂr‘ocﬁf%%:éétaglgggwé 835339 Fﬁelélolautlg’r?r

t er mi nat®et he'f°r

was Centrlngﬁxh@§°§0@9H1§ 3, cBnBhihPhg 1906‘ﬂMt§6dluﬁ gh&o@hd@ | QUi

separated fr {%the eth acetate | ayer an dried rrperatureb
500C under Yeke gH °s‘H‘e‘éﬁsACETiﬁErP’éEFGu€°ﬂﬁ§nﬁFﬁé&%-t 105 met/ mds) I M

aqueous sodlMCm@rmﬂeoﬂnﬂ phendi MLl e RS taYB] agbediten®0 @ igBid9k lm @
wavel engt h

0 est Result he test
results obt aét?ﬁ%%g)ﬂ\?% ?Bgﬁﬁﬁt S?ﬁ“f'ﬁ@“cSﬁFtB&Gﬁﬁg 61F'“‘E>¥§1¥ﬂ-l sulfoxides aty gpg
19 are Ehowm i cofadsher@tbehoagquiabte 2hak E)falmleetﬂélet sQREERIN aldPused

'LR;'b'tory A&é'X'é%@&LﬁfeStggter lncu?atlng the solgf ol AO%%}ngmnd
" one. gguy, 150 ul of 1N hydrochloric acid wa& added to the-.
solution to terminate the reaction. After 1 ml of'ethyl
~acetate was added, the solution was centrifuged.at 3000
15 r.p.m. for 10 minutes. A 0.5 ml aliquot was separated from
the ethyl acetate layer and dried'at a temperature below
- 50°C under nitrogen gas Streeme._ The residue was mixed
with 5 ml of 1 M agueous sodium chloride and the mixture
was subjected to colorlmetry at a wavelength of 228 nm.
20 Test Result
The test results obtalned w1th ‘respect to the coms
‘pounds of Examples 1, 7 8, 9 and 19 are shown in Table 2

below. -
‘Table 2
25 '
Example No. | Concentration | Inhibitory Activity
of Tested - on ACE
Compound (M) (%)
- L ' 87
1. 10 97
30 ; 1| 91
' - 10 _ 97
A . 69
8. |  10. . 99
e 12
'39 2 . 10 . . - 95
) 19 o 95
10 . 98

P

lyme vo}xfmerdlmethyl Gf’lfeﬂdyﬂOchm\'hpefqmrrath@dhatehbuﬁet ut | on -



10 . : . : 99 1 72 10 . 9 5 35 19
.19 10 _ 98 - - 38 - Experinent 2 Effect of Present Cbnp ds
agalnst prerten5|ve Activity of Angiotensin | Experinental. Method 5 s '
Mat€ rats (Sprague-Daw ey) wei ghing:250 g to 350 g which were fed und8
free’ access to drinking water and feeds ¥gre used as experinental anlnals
The rats were anesthetized with intraperitoneal adm nistration of "’ '
pent obarbital sodium (50 ng/kg) on the day before the 10 test day and a
pol yet hyl ene tube was inserted intBxpgckmentt Be fenoral artery for

measur ement  of blooﬂfséessafepﬁaQeABecaﬂ@aaﬁhsvsgalagﬁ H?ﬁ@EEEHQiGE
~angi otensin d L] en the tubes were fiXxed e test day, an

a
aver age bIoodA5£é¥§E¥e ?nAPﬂé°EﬁnSlBoﬁtrol phase was recorded on an
.el ectric hermodynanoneter (MP-4BxpedtmentalfMethodd by N ppon Koden, Japan)

dth ft A th h
the femoral vei n arfatfobacs, SEpAdar BRI T e Rahkad 2808 FSci50' 8,
measure the hybiehewereefed underi freg. acTees, tQSdBl@bLny/kgter ahd
conpound of theéas'Wehe hiod ¥8Se ﬂnéﬁe%fd%giasgx STAE BgUEOWS g0l uti on

or an agueous_gum ar abi ¢ susgen5|on mnutes after the
adnmi ni st rat i ofPeSkRebLEed; Wi ahﬂt¥?PﬁE%E°Fﬁ?éc?@ﬂlﬁéﬁﬁﬁﬁﬁaPy 8 trace

Eyperten5|ve peﬁtéb@ﬁbz?én §ﬁﬂ£ﬂha(50gm8?k§heoﬂeﬁﬁ?naaznhéfbféOﬁh%O t he ’
ertensjve v of ;angi ot en ercen ory valu s
chrectegbbas % é?% Qgr?gP?%% €k¥%e??n£uP% Yag ﬁ?ﬁ%?#ﬁ s?9g°r§3€glm% by

angi ot ensi n Ithe femoral artery for measurement of blood pressure and

the femoral vein for injection of angiotensin I and II,
and then the tubes were fixed.
Oon the test day, an average blood pressure in the
15 control phase was recorded on an electric hemodynamometer
(MP-4T model manufactured by Nippon Koden, Japan) and
thereafter angiotensin I and then angiotensin II were
injected through the femoral vein at a dose of 300 ng/kg
and 100 ng/kg_respectively, to measure the hypertensive
20 activity. Then, 13.8 uM/kg of the compound of this inven-
tion was administered orally as an aqueous solution or an
aqueous gum arabic suspension, and 20, 60 and 120 minutes
after the administration, angiotensin I and II were injected
repeatedly to trace hypertensive reactions. In calculating
25 . the percent inhibition to the hypertensive activity of
' ang;otens;n I, the percent 1nh1b1tory value was corrected
based on the variation with time in the hypertensive
reaction by angiotensin II.
_ Test Result
30 _ The test results obtained with respect to the com-
pounds of Examples 1, 7, 9 and 15 are shown in Table 3
below




Test Result 30 ° The test results obtained with respect to the com

pounds of Exanples 1, 7, 9 and 15 are shown in Table 3 below - .+ 39 - W
Tahly Percent | nhibition (% against Hypertensive Reaction by Exanple No. »
of @Aﬂgi otensin | 5 Test ed Conpound After Af t er _ Aftg
20 m 60 m n. 120 min. 1 _ 39 - 93 88

77 7 84 9 ' 96 10 9 88

71 51 15 84 80 _ 65 15

Preparati on Exanpl e The conpounds (|)Talpleh? present invention are used,
for exanple, for the treatnent of hypertension in the follomﬁng exanples of

formul ati on. —Fabtets—26 —{r—N—t—ftoxycargonyt=3=phemnytpriopy! ) -

L-al anyl - N- (i qdan- 2-yl ) gl yci ne hyd?%éﬂ?%?lﬁ%hlbltl°n (%) "against 10
. g (2) Lactose Hypertensive Reacgiem)byorn Starch

29 g (4) Magng T%&ﬁgﬁ% Q¢ of Angiotensin I | g 25

130 g for2100d qmﬁpﬁﬁgve gar entls 2y apd L of corn
starch are bl dnded, and gr anul atle gé paség Eg par ed f%ﬁﬁ? of
corn starch. |Five grans of corn and &di ent e ad ed to

the resultingjgranules and the n1xture 'S qonpressed by a tablettlng
machi ne to prdpare 100D tablets 93

- 7 | sa o1 | 96
10 . - ' : |
9 - 88 _ 71 R 51
15 | 84 ' 80 | 65
5 E : ' Préparation-Exggglg _
The compounds (I) of the present invention are useq,
- for example, for the treatment of hypertension in the
following examples of formulation. ' )
1. Tablets x
20 (1) N~(1-Ethoxycarbonyl 3-phenylpropyl) -
‘ L-alanyl-N-(indan-2-yl)glycine
hydrochloride _ _ | 10 g
' (2) Lactose ' | o | 90 g
(3) Corn Starch - _ 29 g
5 (4) Magnesium Stearate ' 1
5 : —_9

130 g
for 1000 tablets

The above ingredients (1), (2) and 17 g of corn starch
are blended, and granulated-using a paste prepared from 7 g
30 of corn starch. Five gramé of corn starch and the ingredient
(4) are added to the resulting granules and the mixture is
compressed by a tabletting machine to prepare 1000 tablets
having a diameter 7 mm each'containing 10 mg of the active
ingredient (1).
35 2. Capsules
(1) N—(l—Butoxycarbonyl-Z-phenylethyl)-L—



* having a dianeter 7 nm each containing 10 ng of the active ingredient (1).

35 ° 2. Capsules (1) N-(I-Butoxycarbonyl-2-phenylethyl)-L- - 40 -
\ayanyl - N- (i'ndan- 2-yl ) gl yci ne hydrochl ori de _ 10
* (2) lLactose . . 135 g (3) Cellul ose Fine Powder
U9 5 (4) Nhgne5|un18tearate 5 g 220 g for

1000 capsules Al of the above conponen@? are bl ended and encapsul ated into
CGel atin Capsule No. 3 (IX Japanese 10 Phar macopoi ea) to prepare 1000
capsul es each cont ai ni ag ahy1+F-qfindan-2eyily g lyadmenent (1) . 3. Injectable
Solution (1) N-I-(9S)- Caydwoghloxtidey| propyl ) - L-

al anyl - N- (i ndan- 2- wl g %E%% sodlunlsalt

15 (2) So d|u or| 9@%
_Chl or obut anol (3) Cellulose Fine Powdgry (4) Sodi um B, car &e

1-g ALl of the abov@)i MHgR@is3timS ste@r@itesol ved in 1000 ml 20 sofg distilled
wat er ane@ char ged |nto 1000 brown anpul es each containing 1 g%%rf!the
d.9

solution. The anpules are replaced with nitrogen gas and se The

entire pre- paration steps are conducted under steri |[forcQodio icapsules -41 -
CLAIMS: 1. A conpound of' the forrmula (1): [err]
All of the above components are blended and

encapsulated into Gelatin Capsule No. 3 (IX Japanese

10 Pharmacopoiea) to prepare 1000 capsules each containing
10 mg of the active component (1).
. 3. Injectable Solution-

(1) N-[1-(S)-Carboxy-3-phenylpropyl)~L~
alanyl-N-(lndan-z-yl)glycxne

sodium salt _ . 10 g

15 (2) sodium Chloride ' 9 g
(3) Chlorobutanol 5¢9

(4) Sodium Bicarbonate _ _ _ lg

 All of the above ingredients are dissolved in 1000 ml
20 of distilled water and charged into 1000 brown ampules
each containing 1 ml of the solution. The ampules are
| replaced with nitrogen gas and sealed. The entire pre-
paration steps are conducted under sterile conditions.



wherein [err] and [err] independently represent h.
[err] alkoxy, or [err] and [err] jointly fornl[err al k Ienedroxy [err]

i 4 p-ydrogen or [err] alkyl 15 [err] is hydrogen, zﬂu [ J] Y
I ‘which is unsubstituted or substituted on the I , cl l 1”" |- J
th r

" cl ass consisting of [err] alkanoyl, ben [err alkoxyca onyl or
benzyl oxycarbonyl, [err] is hydrogen, [err] aIkyI or phenyl-[err] alkyl
whi ch 20 CLAHM&msubStituted or substituted on the phenyl group * by

| to 3 nenbers of hal ogen, [err] alkyl, [err] alkoxy, am no, nitro
and. - hydroxyl , 1.erm dangoutrdxaf | tHerfqrae kaxyl) anino or mono- or di-[err]

al kyl am no; and 25 - m and n each neans 1 or 2, or a pharnaceutrcally
‘acceptabl .e salt thgreof. 2. A conpound according to claimi, wherein
[err], [err] and RBR are hydrogen. 4 30 3. A conpound according to claim
1, wher ei n [err] is CN am no-[err] alkyl 4. A compound according

to claingl, wherejn [ €

. S phle 5 5. A conpound according to claim
1, wherein [err] is r d

alkoxy 6. A conpound aeccording to

claim1, wherein m and A conpound of théljormul a:
[err] wherein [err] S hydrogen™Qr ﬁ aJ [err] I's hydrogen, [err]
al kyl or phenyl-C R2 alkyl, and [emn: 4@y JRQH [err] al koxy, or a
phar maceutical |y acceptable salt t ereof 8. A conpound according to
Caim?7, mherern err i S : - .
| Lerr] (CH,)_Coor®
wherein R] and Rz independently represent hydrogen, hydroxyl
or C‘ 4 alkoxy, or R] und R2 jointly fbran]_4
alkylenedioxy, - :
R3 is hydrogen or C;_, - alkyl
15 . R* 1's hydrogen, C;_, a alkyl or anuno-C] -4 alkyl which °
is unsubstituted or substituted on the amino group
by acyl of the class consisting of C2 4 alkanoyl,
benzoyl Coa olkoxycurbonyl or benzyloxycarbonyl,
| Rs is hydrogen, C] -4 alkyl or phenyl C] 4 alkyl which
20 is unsubstlfufed or substituted on fhe phenyl group
| by 1 to 3 members of halogen, C] 4 alkyl, C]_4 alkoxy,
mnlno, nitro and hydroxyl, :
| R6 is hydroxyl, C]_4 alkoxy, amino or mono- or _cli-C]_4
alkylamino, and '
25 m and n each means 1 or 2
or a pharmaceutically acceptable salt fhereof.
.2. A compound according to claim 1, wherein RI; Rz
and R3 are hydrogen.
30 3. A compound according to claim 1, wherein R4_is
C];4 elkyl or amina-C, , alkyl. y
4. A compound according to claim 1, wherein R™ is
phenethyl.
35 5; A cormpound according to claim 1, wherein RS is hydréxyl.

or C]_4 alkoxy.

é.. A compound according to claim 1, wherein m.and n are 1.



¢ [err] alkyl, -[err] is phenyl-[err]-alkyl, and [err].is [err]al koxy. 9. A
conpound according to Claim8, which is an isomer having S configurata;'}
each-ef t-he asymietric carbon atons to which th and

* respectively are connected. 10. JA conpound a g‘lgm Im “[ane of
Chainms 1 to 9, wherein the pharnmaceuti-cal2l y acce 'etsatt §s *

. hydrochl oride. 11. The conpound according to Cdaim1l, which is N

(1 -ethoxycarbonyl - 3-p-tol yl propyl)-L-al anyl - N- (i ndan-2-yl)- glycine. 12.
The conpound accordi,ng t & Qonigduhd WH dthd £ddmulas

[ - et hoxycar bonyl - 3- (4- hydr oxyphenyl ) propyl ] - L- al anyl -

(i ndan-2-yl)gl ycine. 13. The conpound according to Claim7, which is N
(I - carboxy-3-phenyl propyl ) - L- aIanyIdVﬁArMa@ﬁzdﬂ)glyC|ne 14. The
~conpound according to C Wwhichiits N- &t & g

( 3- phenyl - | - propoxycar ho NFQ;Q§1NEHCH¢QﬁRKkW|2 yl)- glycine. 15.

The conpound according to a n17 HM@ddyls N
(1 - et hoxycar bonyl - 3- phenyl propyl ) - Lzhlanyl N—(|ndan 2- yI) gl yci ne. 16.

The conpound_accor.di 'tq C.aim 7 mhlc
[1-(S)-et hox?’%‘ﬁ‘"ﬁdﬁy% ‘%] -mﬁler-]('l ndan-2- yl)glycine. 17.

‘The conpound accordi 'tdsOhydndbenMﬂ |$Jkyl orzp’henyl-c1 4 alkyl, and

[1-(S) - ethoxycarbonylée I Al any, ndan-
2-y1)glycine. hydr ochl ori Q@Wégo% ]c'uér;arilrﬂfce4 ’é‘ll conposition which
conprises, a®r m%nma@eut@mlm\tacmt@ﬁlmtsaﬂé arkheneafi. a corrpound as
claimed in. any ong of ClaidGmphund %Eddkﬁ%ﬁ;o%dﬁtdl?ln? o w iddi 2 R is

pharnaceutlcally acce tabbe carrier, exci lipt or erefqor. 19..
A compound a€1cl4aid e imn Ranyt S Rbedy 1e1Cyd Wkly ]i‘?"dorRal‘-s Cy-4alkoxy.
phar maceuti cal . congqsi ti an cumpddidedidordiaignto Claim 8, which is an

isomer having S conflguratlon at each of the asymmetric

t
carbon atoms to which the substltuents R4 and R5 respectively

are connected.

10. A compound according to any one of Claims 1 to 9,
wherein the pharmaceuticaily acceptable salt is hydrochloride.

11. The compound according to Claim 1, which is N-
(l-ethdxycarbonyl-3-p—tolylpropyl)-L-alanyer-(indan-z-yl)—
glycine. ' _

12, The compound according to Claim 1, which is N-
[ 1-ethoxycarbonyl-3-(4-hydroxyphenyl) propyl] ~-L~-alanyl-N-
(1ndan-2-yl)glyc1ne.

13. The compound according to Claim 7, whlch is N-
(l-carboxy-3-phenylpropyl)-L-alanyl-N-(lndan-Z-yl)glycxne.

14. The compound according to Claim 7, which is N-
(3-phenyl-l-propoxycarbonylpropyl)—L-alanylfN-(indan-Z-yl)—
glycine. _

15, The compound according to Claim 7, which is N-
(l-ethoxycarbonyl-3-phenylpropyl)-L—alanyl-N-(indan-z-yl)-
glycine. :

ls6. The compound aécqrding_to Claim 7, which is N-

[ 1~ (S) ~ethoxycarbonyl-3-phenylpropyl]-L-alanyl-N-(indan-2-
yl)glycine. _
17. The compound according to Claim 7, which is N-



18 for use in therapeutical treatnent of a warm biooded T0 ——&nimat— 20. * *

3

A process for producing a bicyclic conpound of the def i ned -
i nn@i,m 1,. or a pharmaceut- ically acceptable sal”ﬂ@@‘l&!ﬂwﬁm’ﬂ P
co ses a) subj-ecting a conpound. of t-he formnula* L s rein Ql_b

t he' synbols are as defined, in claiml1, gng a conpound of the formula
(I'11): [err] wherein [err] and [err] are as'defi ned in claiml, to 30 -
condensat i on unbes($ pedethowpcaohdnyl edsphenybprophydrblgiionglaN-ddndan-
conpound of the,fg : LRikeepk is [err] alkyl and/or [err] is.
[err] al koxy an%l g”%?%‘eél'sy %)Fg_né%gqgé'defj ned in claim1l1l, to 3 provide
a compound of th&-for AulPharmeasidrical reompe i i on thirdyegeremull 8 s R a4 .san

hydroxyl and albcpthersyrbgkentl eqasedebinedei BmeLAitMoF, aOkompouhd ©)

“subj ecting a benzyl ester of a conpound of the fornmula (1) wherein I S-
benzyl and/or F@S|SlBiReY| b%y98KdO8E °gt n‘E ?e‘ S

RePIDdolte dreids agépicied fiom cl ai m
1, to * catal ytwgtkhegdushaemateoupiouide aceeppabne ebricherf,oemedlipiant (1)
wherein [err] is_h dgogep g d/ Oi R is hydroxyl and all other synbols are
as defined in c?hif1v¢d ?efe Bbrecting a conmpound of the formula (I1.V):
15. [egr] erein Z:is a protective group renpyable. b ydrol ysi s
of catalytic regibt i'\(,)\%_acr?ﬁn&%uen otqnserds 5o sma?ae"yasmb%fﬁ’%rge%i?ﬁn Igiﬁ?l, to
hydrolysis or chfabytacphedusteonicol 26mposition aseplaimedctinnglaim.
conmpound of they é'??gl-”&sé-' b %LPaB_e‘G??QQ‘l‘“‘i’:QEf%@ﬁtf QMY Faled- b1 dode'd
10 animal. .. g . ' .
- 20. A-brogess for -producing a bicyclic compound of
the formula (1) as defined in claim 1, . or a pharmaceut-
ically acceptagble salt thereof, which comprises
a) subjecting a compound of the formula (I1):

r!

‘15

4 . o (11)
N.- ‘b-I‘N_'z'
3

20 Y

o | (CHZ)EFOOR | y _

-wherein all the symbols are as defined, in claim 1,
and a compound of the formula (II1): o

25 . s

“ " : ' | . _. | (IIt)-

wherein R° and R® are as defined'in claim 1, to -
30° 'cdnden;afion under reductive conditions, or
B b) hydrolyzing an ester cmﬁpound of the formula’
(1) Wherein_R3 is C]_4 alkyl qnd/or R6 is C1_4 alkoxy
and all other symbols are as defined in claim 1, to
" provide"a cmnpound_af'the'formula (1) wherein R3 is
35 hydroggn and/or R6 is hydroxyl and all other symbols

. are as defined in claim 1, or



:'25 wherei® R and.R6 are as defined in claim -;Ir—,a,nd_x_i_s_hal_dgea'or
group of the formula [err] in which Ris [err] alkyl, phenyl or p-toly
Nand. fy. if desi'red, converting the conpound of tﬂm us

' obt ai hed -i nto a pharmaceutical |y acceptable 30 nﬁmﬂ“ﬂlﬂmw
 .phggess as clainmed in claim20, substantially as hefeihbéf or"e destri bed

Y,
with reference to any of the Exanples. 22.7 44 K corrpound as clainmed in
claim1l1, when prepared y a_process_as al nme 20 or 21. .35

A conpound as' clai med Th cl A TC "@s?an??ﬁ?’? eégeﬁe?g]éﬂb‘é?'BPeuﬂgsﬁ EEB
wi t h-ref er ence foamardyp dfl )t hfeeExampRes i sTihe rizendt avid Adre RSpeics ferety larxyhas

been r epr oduced gy AMOLIRANY Qi1 apRl o3aNe (WD ARle MARFSCT Iy -1t My

contalnafewanen ment s %aredfflcult to rea he ori gi'nal
typescript concait®iliyd !@hé@éua;ﬁemﬁém P nei dee o reommouesl @ e frasmsles of

the. Pategt O fi(99: wherein R? is hydrogen and/or R® is hydroxy!l aond all
other symbols are as defined in claim 1, or

d)_ subjecting a compound of the formula (IV):

10

(1v)

15
wherein Z is u'profe;five group removable by hydrolysis of
cafclyfic'reduction and the other swnbols-qre as defined
in claim 1,
to hydroly51s or catalytic reduction, or
20 - o e) reuctxng a compound of the formula (II) with a
compound of the formula (V):
9 | |
X -CH-¢C - RS : | (V)
'25- wherein R5 and R6 are as defined in ¢laim 1, and X is
halogen or a group of the formula R7SOZPO‘ in which R7
is C] .4 olkyl, phenyl or p- folyl, and.
_ f) if desired, converfzng the compound of the
formula (1) thus obtained into o pharmaceutically acceptable
30 - salt thereof ' | .

21.° A process as clalmed in claxn:ZO substantially as
hereinbefore described with reference to any of the Examples.

22. A compound as claimed in claim 1, when prepared

by a preocess as claimed in claim 20 or 21.
35 : ' . _ : -
: 23. A compound as claimed -in claim 1, substantially as
hereinbefore described with reference to any of the

Exmnp!es

ﬂu'nxtofﬂu:muuﬁsdna;qu!nn:mwmﬂmnd by photocopying the applicants original
. typescript. It may contain a few amendments which are difficult to read, The original
typescript containing thess anendments may be inspected cm the premises of the Patent O0ffice



