Benzazeptu-z ones The present i nvention is based upon the dlscogfrﬁ%%ggﬁ
cert'ain substituted 3-am-no-[1] benzazepi g-2-one-1- al kanoi ¢ aci d&" & '
vatives represent a new class of potent angiotensin-converting. enzyne (ACE)
i nhibitors. The.foregoing attributes render the _
3-am no- [1]benzazep|n 2-ones of this invention partlcularly useful when
adm ni stered, alone or in conbination, to nammals, e.g. for ‘the treat 18
or. prevention'of di seases responsive to i nhi bition of angi ot ensin zzgt?
converting enzynme e.g., cardiovascular disorders such as hypertension-
cardi ac con- dltlons such as congestive heart failure. This invention
rel ates to nov Z enzazepi n-2-one-1- al kanoi-c aci ds, and
derivatives useful as angi ot ensi n-converting enzyne i nhi bitors, processes

for preparing s har.naceut.i cal osi tions ISI sai d ¢conmpounds,
and to said coﬁgﬁlﬁ&gena’nd“ﬁﬁfﬁ%l’tsi ﬁ?l 8?°'h§€ i bRt hod of
treating di seasasmneﬁﬁansbm.nbe[llbbnbaiepm—mn&HQ-aMaMc recidavardt dexfi-enzyne
i n humans and manmma he conpound $ e invention ate charqg;erlzed by
the general - fo?’ﬁﬁﬁ"’ésl rfpéﬁﬂf“ﬁﬁe?ﬁ & fﬁ?ﬁ% PArE™F Iﬁﬁﬁ]"oﬁﬁnél?-ﬁ?flgﬁf 8t the
formula  -2- chifiid] (ACE) inhibitersl - - [ERR] . - : respectlvel y, in

whixch [ERR] is carboxy or a functi onal ly nodified car boxy; [ ERR] -
hydrogen, |ower alkyl, amino(lower) alkyl, aryl, aryl (lower) al kyI
cycl oal kyl or ct;telmvééoylhg atowidutes reyder Bl |33-ain§mh~<bglasenzazépu.uez-anlekyl

[ERR] and [E % ach, |nde endent | res ? dr | ower IkyI | ower .
al koxy, | ower" Ex R Qmefﬁwlﬁﬁfybﬁgﬁteﬁt? 4o adainlstered,’ attn |
' \_/ in combination, to mammals, e.g. for the treatmem: or prevention -
| OE diseases resp'onsive to inhibition of angiotemsin coanverting enzyme .
e. g., cardiovascular- d:.sorders such as hypertens:.on and cardiac con—~"

~ditions such as congestive heart failure.

This invention relates tp' novel 3—amino-[I]beﬁzazepiu-z-bne-l-" '
. alkanoic acids, and derivatives useful as angiotenéiti-converting

~ enzyme 1nh1b1tors, processes for prepar:.ng same, pharma...eut:.cal
compositions. comprising sazd compouunds, and to sa:.d. compounds and

compositionsffor use in a therapeutic method of tteatmg diseases
responsive to inhibition of ang:.otensin-converting enzyme in

humans and mamals.

The compounds of the invention are characceriéed Ey the general

fomulg I

(1)

lwhereit_z R, and RB are radicals of the formula

o A gp—— e gn men



fluoronethyl, or [ERR] -and [ERR] taken together represent.|ower al k.y1/ene'-

dioxy; [ERR] is hydrogen or |lower alkyl, and X represents oxo, two

- hydrogen, or one hydroxy together w th one hydrogen; and wherein the .

- carbocyclic ring may al so be hexahydro or 6,7,8,9-tetrahydro; and salts and
conpl exes thereof. The functionally nodified carboxyl group i'n the nmeaning

- of th nbol- [ERR] is-@.¢9. an esterified carboxyl group or a carbanpyl
grou ionally substituted on the nitrogen atom. Mre specifically one or
bot h ERR] represented by [ERR] .in radical [ERR] and represented by

[ERR] 71 radical [ERR] independently represent carboxy, esterified carboxy,

car banoyl substituted car yl. The salts and conpl exes of the
‘conmpoun f"formul and are rived fsomespaesizetynpounds which have salt

- formng properties and are pré&erably pharmaceutically acceptable salts and
conpl exes. A car boxyl group ' [ERR] is represented by [ERR] (| n radi cal _
[ ERRI.:) witieh n:.§ KfaRpoxy oyl rﬁmycmna[l.mﬂpdéf.xedr el boxy 3 [ ERR] wherei n [ ERR]

h ‘whi ch
Itﬁe ie“st er | ?‘)ill %eESt %LLcalﬁigf? esen%( g&l ’yLHljb’: ute €+o)\>//ve?ngl L3| olrC
opt i eﬂwﬂ.ycﬁlbsultxluped??ﬂpmldﬂwn alécylemzféemrstgn phe p?l‘t i al df or |mjl\fi

- CORS in radical
RB) , W%’J: gli,%qd(r:]g:i oa[r':lﬁgﬁwe%h Hﬂaté)ﬂd%a[yER%]re repres?ﬁ %o\’/ver al koxy; :
(am hojer atkyl, btowedi aliomy, lovey| slkianoyloxyb shyidroxyd babogen, atddoxy '
: | | | k

C2r bbb L% | QUCR, ALdON codieller SoRALAREYGNRSIHLEL | Over al koxy:

| ower PbonyB- wer  a
aI kodinxyr'bb 1yils- bzdmgemmeﬂomnﬂl.kmx aegﬂessutsloxomwd 1l ower al koxy,

o/

onp! | b3 d o ~

2l ka §<B%°&xy R R R o
pi vathqlmmmwmmgm eksa bhohmahadmanuyﬁdx9,m-rtetmhandra; koxy) - ;

| ~ and salts and complexes thereof.

'Ihe ftmct:.onally modified carboxyl group in the mean:.ng of the
_symbol R is e.g. an esterified carboxyl group or a carbamyl group
optzonally suhstz:uced on the nztrogen atom.

More specifically ome or both of'-Ro represented by COR6 in radical
R, and represented by COR, ‘in radical Ry independently represent.
‘carboxy, esterified carboxy, carbamoyl or substituted carbamoyl.

The salts and complexes. of the cqmpounds of formula I are _rlerived
from those compounds which have salt fo;ming properties and are
preferably pha.tm;a'ceucically acceptable salts‘ and complexes.

A carboxyl group R is reptesented by COR6 (in. rad:.cal R ) wherein
Rﬁ is hydroxy or COR7 (:.n radical RB) ‘wherein R7 is hydroxy.

An esterified carboxyl group R is _especially one in which the
esterifying radical represents optionally substituted lower alkyl )
or optionally substituted phthalidyl and is represented by the -

partial formula ~COR, (in radical R,) or the partial formula --COIR7



substi tutied | ower al koxymet hoxy; bicycl oal koxycarbonyl -substituted | ower

al koxy, e.g. bicyclo (2,2,1] heptyl oxycarbonyl -substituted | ower al koxy, ==
especi ally bicyclo[2,2,]]heptylrozycarbonyl - substituted nmethoxy; ([/
3- pht‘hal i doxy; (Il ower alkyl, |ower alkoxy, halo) -substi- tuted

3-pht hal i doxy. An optionally N-substituted carbanoyl group [ERR] is
especially one which is représ.ergted by the partial fornula [ERR] (in
radical [ERR]) or the partial fornula [ERR] (i.n radical [ERR]) -wher ei n one
or both of [E ang resent am.no yl am no; | ower

al kyl ani no; m 5 ‘[}E%ﬂ’aﬁﬁ?ﬁf"f‘n %PETP"&Bt?ﬁgkﬁa 510 ge%ﬁ,né: I}"'f‘ﬁ?éd by a
carbon to car#nxhpntiming, t aemi-net di-lowédalkylandns)i-subgritutsd MowerS-,. 6- or
7- menber ed heﬁﬁ‘r ocycl rin '

0 rroli eridi

per hydr oazepi "(arﬁaﬁg"ﬂ'sgﬁﬁn ?‘I%i é?’m’eg'é) g?ﬂ/lsubﬁﬁtﬁ‘&ed
a- 1(3 c?r ?O;(ydolrld'wawl pwfm\yzkki:mbmﬁj:ytﬁithmeuob@éﬂqhkoﬂm a%. a(r]I y: I
“substitute anmn aryl .is prefera .ornoy
and whi ch can b’é‘%” g”(‘?ﬁ"t’ aﬂ“%ﬁpﬁﬁll‘W’c ?'?D%‘F'
al kochar bonyiaweexlnalnwdrag d?yuwﬂiu\yesuw:zcaqaoum?wiy Tolpi pynﬁyhi{{;eﬂy;é g ;
any phar maceuklca cceﬁpt e gsters nd_a of .t Bﬁ e‘g
catboxyl i ¢ aclt¥&T8 ﬁ@g‘m TOP=X At "Ny ?;‘3?1\}’@?? ek 3“’?81" 8 i s
'ordundegI phystcﬂ.ogtwbytmdhthayig (hydtb?,sarﬂhn:am tilc:]?; aﬁlrbmrea?:oxp)s-t ers
and ani des ci abo resen i,Gu ec e .inventi.on
4 Said esters® '&1‘«5 b‘?‘&ﬁe}%&)’y,ﬁ@’. t@'ﬁ% HFTF E@W&Pﬁg‘?ﬂy&ﬁ?%ﬁ ‘gtﬁdower |
al ky: elsters wgwbsmdxy;ealigorbﬁynlauluztsumptjmmﬁmﬂﬂﬁgbtm?d :
p| val oyl oxyme bor nyl.ox i dyl o

Kot by ot nytoub SHFR SPPALEALD iy T (e IRFRERY o BAsPY L EmA et c
) : methoxy; 3-phthalidoxy; (lower alky]., Lower alkoxy, halo)=-substi-

tuted 3-phth311do:y .

" -An optionally N-substituted carbamoyl group Rb'is-especially one
which is represented by the partial  formula -COR6' (inl radical RA)
. or the partial formula -COR7 (in radical R'B)', wherein one or both '
: " of R6 and R7 represent amino; lower alkylamino; di-~lower alkylamino;
o . di-lower alkylamino in which both alkyl groups are linked by a
o carbon to carbon bond and together with the amino nitrogen form a 5-,
6= or 7--membered heterocyclic ring, e.g. pyrrolidino, piperidino,
or perhydroazepino; (amino or acylamino)~substituted lower alkyiv-
La‘ ~ aminoj a'-(earlioxy or lower alkoxycarbonyi)-substituted lower alkyl=~ '
am:.na, aryl subst:.cuted lower alkylamino in which aryl is praferably
phenyl or indolyl and which can be substituted on the a=carbon atom
by carboxy or lower alkoxycatbonyl. '

Any prodrug deri#atives of compounds of this invention e.g. any -
pharmaceutically acceptable esters and amides of the mono~ or di-
carboxylic acids of this invention that may be convertible by sol-
volysis or under physxologzcal conditions to the saxd carboxylxc
acids, e.g. esters and amides czted above, represent a particular
object of the invention.



Said am des are preferably e.g. sinple primary and secondary am des»and * .
~am des derived fromthe am no acids or derivatives thereof, such as the _
am des derived from al anine, phenyl al-ani ne and-t-he- like. Mre particularly,

“Toyention relates to corrpounds of- formula |A[ERR wherein [ERR] is.
r\o ns | ower al kyl, {n no(l ower)al kyl, aryl,.aryl- (lower)alkyl,

 cyck kyl (1 ovver)al kyI and [ERR] represent hydr ogen or. Iower al kyl’,
" [E Y, k.I l.ower Ikoxy, | ower

al glrji%y o?{t/; %)%{?? |0Ee£' ?ﬁgﬁtuor 1¥‘ 8? "["'Eﬁﬂ and [ ERR] taken
tog}evmralknbreesem unemuaum enohmxyblyxsumeeeﬂ suck@s t® hydrogens or

on a [[ERR dependent |y
re%rlggeﬁ%ﬁgg ;RQ:P gg“%a%xg%&m FJ(:\;IR W’%ﬁ*‘%&h fbwer al koxy,
ar w-(:mmmmw sull baieky asm&yédmymﬁoexgghy@aesms, ramdotheor di - | ower
al ky{gm no, car boxy, or. | ower al koxycarbonyl)-lower al koxy; or the

pharmaceutical |y accept abl e salts or conpl exes there- of. Preferred
enbodi nents of this invention relate to conpounds of fornula | A wherein

[ EBR}d uﬂd&ydregmefetmr eagkytmplarrprn(alryvrﬁtd) secdndiuty amiged | ower) al kyl
wher r ts uns ti- tute i substituted by-
I mﬁ@? éﬁ? deeg §%§ %/“‘é'f’k% 8 ?5\73&?"" %ﬁ%%ﬂfﬁ?ﬁ 'I"g\/\er al kanoy! oxys
- halaggsiie amiddsi def:tvearﬁw byAnxn{zEB‘Rhuﬂuiahﬁﬂ?hnerwyﬂmgen or. lower alkyl,

[ERR] and [ERR] are hydrogen, |ower al koxy, -lower alkyl, halogen or
trifluoronmethyl; ~ or [ERR] and [ ERR] -taken together represent
al I!goirer’paﬂ:m&,ar)(y; shreboension splanes tey choopgunds dofd fertwiar offen, _ o
hydrogens,- [ERR] and [ERR] in- dependently represent hydroxy, am no | owe/
al koxy, phenyl (Igwer) -koxy, ovver al koxycar bonyl (1 ower) al koxy, or. :
pharmaceuti‘cal | y @xe Pg 'is ts t her eof Very useful are corrpounds of

RR] . _

formul a | A Wnererp ;gen (1A)

RJ)(./ \' Il CO-Rs.
CB\CO-P.7 .
wherein Rl is hydrogen, lower alkyl, amino(lower)alkyl, aryl, aryl-
(lower) alkyl, cycloalkyl(lower)alkyl, Rz and Rs represent hydrogen :
or lower alkyl,. R3 and R4 represent hydrogen, lower alkyl, lower NS
a.lkoxy lower alkanoyloxy, hydroxy, halogen, trrfluormethyl, or R3
- and R4 taken together represeant lower alkylendioxy, X represents oro, '
two hydrogens or one hydroxy group and one hydrogen, R and R7 in=
dependently represent hydroxy, amino, mono- or dr-(lower)alkylamxno,
lower alkoxy, aryl (lower)alkoxy, lower alkanoyloxymethoxy, (amino,-
mono=- or di-low_er alkylamino,carboxy, or lower alkoxycarbonyl)-lower
alkexy;'br the pharmaceutically eccepceble s_eit:_s or complexes there-
of. '

Preferred embodiments of ehis invention relate to compounds of
forimla IA, where:’.n__nl -is hydrogen, lower alkyl, amino(lower)-
alkyl, aryl(lower)alkyl where aryl represents phenyl unsub_sti-
tuted or mono~. or. disubstituted by lower alkyl, hydroxy, lower
alkoxy, lower alkylenedioxy, lower elkan’oyloi:y, halogen or tri-
- fluoromethyl, R, and R, are hydrogen or lower alkyl, R, and R, are

3 3 - 4
hydrogen, lower alkoxy, lower alkyl, halogen or trifluoromethyl;



| ower al kyl, Wam no(l ower)al kyl, aryl (I ower)al kyl where aryl repre- sents
phenyl unsubstltut ed or .nono- subst ituted by l|ower al kyl, hydroxy; |ower_._
al koxy, |ower al kanoyl oxy, hal ogen or trifluoronethyl, [ERR and [ERR
hydrogen or lower alkyl, [ERR] and [ERR] are hydrogen, |ower alkoxy,
al kyl , hal ogen, or trlfluororret h$/ or [ERR] and [ERR] taken togeth
represent | ower  al kyl endi oxy, epresents oxo, one hydroxy and one
hydrogen, or 2 hydrogens, [ERR] and [ERR] independently represent hydroxy,
am no, |ower al koxy, phenyl (lower)al koxy, |ower alkoxycar -

bonyl (I O\A/er)ablkd?jyamblR pmenam mlrhyrmemlém@neﬁapm Fh%ﬁPé'e#ents

Particularly &ﬁ’]rrgg suba 4 e85

drogen, | ower §u/+ q{ﬁ no( | ovve dng ém ar ower) 1inyI liEERR and

[ERR] are hydden;gdemlﬂ amesawwdrqmﬂmns 59@1#0!:5&!1}!11 P¥_RF ogen,

| ower al koxy, ,{: %ng I JoTa T dd Eik@g‘é’”@i rmatelfi¥atly SENtS 0XO,

one hydr oxy anc]&\&ﬁé %‘oaglgﬁ% gn%lqg‘r)%ge)ns ‘R ngeper?dent |y

repr esent hydameptalalﬂ Hsaltd &meoél-koxy, phenyl (1 ower) al koxy, | ower

al koxycar bonyl (I ower) al koxy, or pharmaceutically acceptable salts thereof.

Especi al |y useful are conmpounds of fornula | A wherein [ERR] . is hydrogen,

meg hyl, ethyl Vensg;peﬁp.yla:e \tomponnds poH Fprpula/ Sk mbbtenpl R, disyhydrogee iyl ,

et hyI propyl L& ﬁry I I e 4Pt y;.ed by

one net hyl, h%’/ roxy, ‘net oxﬁwﬁ{%%?)ene |%X‘§?Pace %f%ﬁfo l'!pfr ei: -

trifluoronet hpentgy pmylmmtﬂumﬁamwhsmuged by laremealiyil, [ERR] and

[ERR] represe drﬁgg 0 8%

trifluoronet hﬂﬁ&o%f‘ epr egean )%w%{n%aﬁﬂ(ﬂy(])’x gl‘%:len ?lr r%f;leur?rg"rle?yl’ -

hybbgens. [ ER ] avsin®l [&RH}ydmdq)emdMelryalmn Rpand r%dana(yxydmeno LaweRoxy,

met hoxy, benz lLBEL N QXY QX Y

phar maceut i Ca¥ Q&%écept ab¥ O@i gﬁ& Q?é gﬁﬂ&&%ﬁ!eé’a% ot BE“EL{}P’& tdlen
together represent lower elkylendzoxy,_ X represents oxo, one hydroxy

and one hydrogen, or 2 hydrogen_e » RG _and. R7 iﬁdepei_tdent_ly represent
hydroxy, amino, lower alkoxy, phenyl(lqwer)alkoxy, lower alkoxycar~
bOny'I(lowe:)a.lk_ox_y, or pharmaceutically acceptable salts thereof.

O Particﬁlarly useful are compounds of formula IA wherein R, is hy-
~ drogen, lower alkyl, W) -amino(lower)alkyl, aryl(lower) alkyl, R
and R5 are hydrogen or lower alkyi, R3 is’ hydrogen, RA is hydrogen,
. lower alkoxy, lower alkyl, halogen, or. tnfluoromethyl, X repre~
\\/ ' sents oxc, ‘one hydroxy and one hydrogen, or 2 hydrogens, Rﬁ and R7 :
' mdependently represent hydroxy, amino, lower alkoxy, phenyl(lower)
| 'alkoxy lower alkoxycarbonyl(lower) alkoxy, or pharmaceutxcally
accepcable salts :hereof. '

Especially useful are compounds of -fofmhla IA wherein Rl is hydrogen,
methyl, ethyl, isopropyl, (O -aminopropyl, W-aminobutyl, aryl-
(methyl, ethyl, propyl) where aryl represents phenyl uusubstitut:ed
or substituted by one methyl, hydroxy, methoxy, methylened:.oxy, -
a.cet:yloxy, chloro or t:r:.fluoromethyl group, R

methyl s _.R3

2 and R5 are hydrogen or

and Ra represents hydrogen, methoxy, methyl, chloro or



" hydr

Exceedi ngly useful are conpounds of formula IB [ERR} wherein n represent$
an integer froml to 4, R8 is hydraqgen, phenyl unsubstituted or
nmonosubstituted by |ower alkyl, |ower al koxy, |ower alkanoyl oxy, hal ogen,
\or trifluoromethyl, [ERR] and [ERR] inde- pendently represent

| ower al koxy of up to 4 carbon-atonms, benzyl oxy, Or am no, or-
pharh tically acceptdbl=e salts thereof. EspeC| ally val uabl e are

conp of formula I B, wherein [[ERR] re- presents ethylene, [ERR
represents phenyl or phenyl nono-substituted by 1ower al koxy with up to 4 °

o et Y e ok, bhe byRRERydod G wdeB8T0 O o 1 ouer

al koxgr & hydnqsena), . 3 caudo atdemdenrlprmpmuthmbky, amim:p,t able salts

t here oners of
conpotiETmerBER s W&%%ﬁﬂﬁ%@e@@@é& SRR When c.g. in
7. f omenhoayj Araphdreaceuticelly af&dtRbie cal ERthereofot hydr ogen and/or Xre-
presents H(OH). The individual enantioners of said racenmates nmay |n turn be
obtai ned. Certain specific said isonmers are preferred as .

angi ofxesiinglynuseful ngre compopnds iofhiEdimudasIB Qut st andi ng are corrpounds of ..
formula IC [ERR] wherein S represents the chirality, n-represents an

integer froml to 4, R8is hydrogen phenyl unsubstituted. or . -
nonosubstituted by | ower alkyl, |ower. al koxy, |ower -alkanoyloxy, hal ogen,.

“hydroxy, or triflugegmethy|, [ERR] ca%zm ERR] i ndependently represent
hydr oxy; | ower al lﬂo 1 of up,t,_ an! tons, benzyl oxy or am no, or-

phar ma- ceuti call y'\.ﬁr\‘pt apfe sa o_t_ilereof - (1B) o | _ u

| o

CH,~CO-R,,

hydr

| ~ wherein a _represenrs' an integer from l. to 4, R‘8 is hyd'rng'_en, phenyl
unsubstituted or momosubstituted by lower alkyl, lower alkoxy, lower
_alkanoyloxy, halogen, hydroxy, or trzfluorcmethyl R and &I inde=- _
pendently represent hydroxy, lower alkoxy of up to 4 carbon atoms,

benzyloxy, or amino, or pharmaceutically acceprable_ salts thereof.

Especially valuable are eompounds of formnla IB, wherein C H2 re-.l = o \) ' N
. presents ethylene, R& represents phenyl or phenyl mono-subsr:.tured '
by lower alkoxy w:.th up to 4 carbon atoms, lower alkyl with up to 4
carbon atoms, halogen or tr:.fluorome:hyl, RG and R7 1.ndependenrly
represent hydroxy or lower alkoxy w:.th up to 4 carbon atoms, or
' pharnaceluti'c:ally acceptable salts thercof.

-The present invention also relates to the stereo:.somers of compounds

of formula I. A number of racemates are obta:.nable ‘when, e.g. in



The sgeneral definitions used herein have the follow ng meani ngs within the
scope of the present invention. Aryl represents a carbocyclic or e
heterocyclic aromatic radical preferably being phenyl, unsubstituted or
nmono or. di -substituted by |ower al kyl, |ower alkoxy, " Iomer al kyl.enedi o
I ower al kanoyl oxy, hydroxy, halegen or trifluoronethyl . The term
cycloal kyl represents a cyclic hydrocarbon radi cal which preferably .
contains 3 to 8 carbons and is, for exanple,'cyclopentyl or cycl ohexyl. The
termaryl (| ower)al kyl represents preferably benzyl, 1-or 2- phenylethyl,
1-,-2-  or 3- Emwwwlleh:?onéof nys butyﬁydnweafehmxam ahenyl
'rlng i's unsubstltuted or _nono- or di bstl uted by |ower alkyl, hydroxy,
1 oner -al koxy, PFeiR8Fs (Q§?ened|oxy, | ower al kanoy! oxy, hal ogen or _
trifluoronmethyl. The ternlcycloalkyl(lomer)alkyI represents preferably |-
or 2-(cyclo- ntyI or. cycl ohexyl) - or. 3-(cyclopentyl_or

cycl ohexyl) premys dividup e?‘“?"“l?l'"s@f{é?ﬂ Gﬂéﬂi}‘F’d’?‘Ycél%‘ﬁéﬂﬁ Poaimet. The
tern "lover" pef@ihCshec@fd@%ed Aembtey @k Profiérred &&RAGIItARiMcbAvELIag C
radi cal s or conpounds respectively defines such with up to and i-ncluding 7,
preferabl y up®afare ?'R,‘}’-IHEIF?F@% and advantage- ously one or two carbon ataons.
A { ower al kyl group preferably contains 1-4 carbon atons and re- presents
for exanple ethyl, propyl, butyl or advantageously nmethyl. A |ower al koxy
‘group preferably contains 1-4 carbon-atons and re- presents for exanpl e

met hoxy, promuttaddiagr HRO¥smpoinds \EnEagalAsic) et hoxy. A

nDno (I ower)al kyl'am no group preferably contains 1-4 carbon atons in t he

alkyl portion and is for exanple N nethyl amino, N propylanino or
yﬂﬁtageously N- et hyl ami no. A di - (Iomer)alkylanino group preferably

cont ains 1-4 car bon ~atons |p-\ege-h-4\wer (g 2n~Rs

= ' n g ~ (8) jo-NH - (Ic)
= 0.-R6 :
| o |
CH,=CO-Ry

wherein S represents the chxralzty, a represents an 1nteger from 1
. to 4, Rs is hydrogen, phenyl unsubstxtuted or monosubsrituted by
k*/ _ lower alkyl, lower alkoxy, lower alkanoyloxy, halogen, hydroxy, or
' trzfluoromethyl, Rﬁ and R7 1ndependently represent hydraxy, lower
alkoxy of up to 4 carbon atoms, benzyloxy or amino, or pharma-'
ceutically acceptable salts thereof.

'The general definitions used herein have the following meanings

within the scope of the present inventiom.
'Aryl represents a carbocyc11c or hecerocyclxc aromat1c radzcal

preferably bexng phenyl, unsubstxtuted or mono or d1-subst1tuted by

lower alkyl, lower alkoxy, lower alkylenedzoxy, lower alkanoyloxy,
hydroxy, halogen or trifluorqmethyl._'_f



portion and represents, for exanple, N, Ndinethyl am" no, N-nethyl - x A
- N-ethyl am no and advant ageously N, N-di et hyl am no. +9- Lower al kanoyl oxy
represents preferably acetoxy, propionyl oxy or pival oyl oxy. ‘Al kyl enedi oxy

represents. preferably ethyl enedi oxy, and advantageously net hyl enedi oxy.

Aryl r al koxy represr,rg[\ts advant ageously e.g. benzyl oxy, benzyl oxy .
subs ted by nethyl hoxy or chloro, and pyridyl methoxy. Carboxy | ower
al ko epresents advantageously e.g. |-carboxy- ethoxy. Lower .

- al koxycarbonyl | ower al koxy represents advantageously e.g. |- '
(et hoxycar bonyl ) ethoxy. Am no(lower)al koxy, nono- (Il ower)al kyl ani no | ower

al kox I gyﬁ Kk ktﬁ?@f ﬁg;{ tﬁﬁq |y .represent

respecC T ve Eh%l ¥L SQ&J }[Aﬁ{ﬁﬂk oer ox%?1 [ e?#@l‘ém ﬁoet hoxy. Lower
al kanpyéintym honyampBets:oeBt saxzbdnamndgwuiby exagpley eptlnplentylynmet hoxy.

Bi cycl arbonyl - (1 ower) al koxy preferably represents bicyclo- 2,2,

| ] heptyl xyca onyl - (1 ower) al koxy.-unsubstituted or substi- tuted by | ower
al kyt advant ageousl y bornyl oxycar bonyl met hoxy. Ani no(l ower)al kyl "and-

e S5 5 A (L SPLBBAT Ll SLA L LD R, apboR of Buty!) and

repr eslmtydecwlar L2~ buir Sephenyipcdpylbl-a2-p2- okl 4rghengivautyl pdi ne. N
wherein the phenyl ring is unsubstituted or mono- or disubsti:ut:ed '
by lower ‘alkyl, hydroxy, lower alkoxy, lower alkylened:.oxy, lower
alkanoyloxy, halogen or tr:.fluoromethyl.

The term cycloalkyl(lower)alkyl re‘_p:esents pfeferabl'y I or 2-(cyclo~-
pentyl or cyclohexyl)ethyl, 1-,2- or 3-(cyclopentyl or cyclohexyl)
 propyl, or 1=,2-,3= or 4—(cyclépenty1 or cyclohexyl)=-butyl.

The term "lower” refgr_:.?ed to sbove and hereimafter in conmection
with organic radicals or compounds respectively defines such with

up to and 'ih.clt_;ding- 7, preferably up and including 4 and advantage-
cusly one or two carbon atoms. | |

A _iower alkyl group p:eferably contéin_é_ 1-4 carbon -atoms and re-
presents for example ethyl, propyl, butyl or a.dvaﬁl:ageously methyl.

A lower alkoxy group preferably contains 1-4 carbon atoms and re-
presents for eximple ﬁetﬁoxy, propoxy, isopropoxy or advantageously
" ethoxy. A mono~(lower) alkylamino group preferably contains 1=4
carbon atoms in the a.lkyl portion and is for example N-methylamino,
- N-propylam.no or advant:ageously N-ethylamno. A di-(lower)alkylamino
-group preferably con:g:.ns 1-4 carbon atoms in each lower a.lkyl
portion and. represents, for -éxémple, N,N-dimethylamino, N-methyl-
N-ethylamino and advantageously N N—d.:.ethylam.no. '



- 10f According to the present invention one or both of the carboxyl groups
of the dicarboxylic acids, 'i.e. conpounds of fornula |A or B wherein:
and [ ERR] are hydroxy, may be functionalized as esters or am des.
functional derivatives are prefer abl_y the nono or bis | ower alkyl es
e.g. methyl, ethyl, n- or |-pr0|3 butyl or benzyl esters; the nono-
bi s-am des, the nono- or di IkyI ated am des, e.g. nono- or :
di et hyl am des; the nono or b| s substituted | over al kyl esters, e.g.- the

W (am no, nono- or dinethylam no, carboxy or carbethoxy) -(ethyl, propyl or
butyl ) ‘est er sLowergélkanpyluixyr reptesents: preferabily iavetdxye sprapdonlexymmo esters
of formnul a lAp:.val 1\(Z\égerel n one of .[ERR] and [ERR] represents hydr oxy and
the other re- pres%nat | ower al koxy. Pharmaceutically acceptable salts are

preferably netal or ammonium salts of said conpounds of formula | wherein R

represents c e esent
carboxy, nor elgg)r{ﬁ%dd‘g Jepﬁ?i 'El!!a %oée'%e%%yl %%yggg%ﬂn °ﬁ€t %‘gs zﬁvgn Ra%eou Y the
sodi um pot asmuhm.euﬁgm um or calciumsalt; ‘or advant ageously easi | y cry-
stallizing anmonium salts derived from .ammni a or. organi c am nes, such-as
mono-, di- or tri-lower (alkyl, cycloal kyl or hydroxyal kyl)- am nes, |ower
al ky} enedi am &eyd dema&ommmydwhdmtageﬂdﬁyy)e.salWzalmlmi hnnwae:as,

frlgei hgﬁt)r]g%aﬁleb%if‘gdeﬁtyhg%eé@&é {{%g]r'oxy rre%%ﬁ} fhane or

benzyl t ri net hyl ammoni um hydr oxi de.  Sai d com pounds of For rrul al formacid

addi tion sal &y C eptable -
inprgani c or orggg*c acl ?1%?% eggés&legt%?o%ggﬁﬁggrgg@g %’ EiL#'yrb% arrpl e
: ohal i c, eethoxitydrochloric or hydrobrom c acid; sulfuric, phosphoric,

nitric or perchloric acid; aI i phatic or aromatic-carboxylic or. sulfonic
acids, e.g. form ¢, acetic, prapionic, succinic, glycolic, lactic, malic,

tartaric gl uckaves, amcuboaxbdoﬁt alkemerrepréms |as1va¢gatsev@mabes-c

pyr uvic, 1—(e:hoxycarbony1) ethoxy.
Amino (lower) alkoxy, mono-(lower) alkylamino lower alkoxy, di=(lower)
alkylmno lower alkoxy advantageously represent reapect:.vely e.g.
. amnoethoxy, ethylam.noethoxy dxethylam:.noethoxy
' Lower alkanoyloxymz:hoxy represents advantageously e.g. p:.valoyl-
,oxymethoxy
_.\

' Bicycloaikyloxycarbonyl-(lawer)lalkoxy ﬁrefer#ﬁli represents bicyclo-
{2,2,1]heptyloxycarbonyl-(lower)alkoxy unsubstituted or substi-
tuted by lower alkyl advantageously bornyloxycarbonylmethoxy.

Amino (lower)alkyl andb)-amino(l‘ower)é.lkyl fepresent preferably
amino(ethyl, propyl or butyl) and {W-amino(ethyl, propyl or butyl)
respect:.vely. ' .

Halogen preferably represents chlonne, but ma.y alsc be bromne,

fluorine or iodine.



. phenyl aceti c, benzoi ¢, 4-ani nobenzoic, anthranilic; 4- hydr oxybenzoi &,

salicylic, 4-am nosalicylic, pamic, nicotinic; nethanesulfonic,

et hanesul f oni c, hydroxyethanesulfonlc benzenesulfonlc p- t ol uene-

€. g.

1

napht hal enesul fonic, sulfanilic or cyclohexylsulfantc acid. The
5 of fornmula l hi bit val uabl e pharmacol ogi cal properties,
cardho cul ar effects, %%§ inter ali-a inhibiting the rel ease of Angloten5|n

ugh sel ective |nh|b|t|on of angio- ‘tens in-converting enzyne in

manmal s. The conpounds are thus useful for treating di seases responsive to

“angi cAczosding 6o thet prepeahzinventinn bne ia¥nbeth afinthel sathesyldi ng man. _
conp bist L pr, mp% /[ antihypertensive
and C%'leﬁac e%?%?t%%ggg arg'g'%éertl'l gg ég?g&‘ﬁdgﬁoﬂ‘?'% tra \ggby in vivo or

and Rqt axge bydroxynemam be, funcgional ized 3eaQ33=e‘-‘€|ogs or

4 M&&a“ﬁ%@e EGflriofiL h@éiva%%&c lage ﬂaﬁffmg&g St her

ntaneous hypert ensive

. Vi tr oot @8twherain

i sol a

nor no

ensive or Slve e. )

be

rats,bimr lom:alallwlpsstmvs BvE. mt@lanﬂtmgsn' Mdlm Hepyleoed dogs.

-conp

advant ag ou

y -or int Cavenous! xanmple w t

The

in

The

epg Q:Pﬁlﬂnfng_t& %EE—Jn&ﬁL ?B&ﬁgen&e ad! lﬁ‘aﬁﬁ;ai%éﬁnt erally,

atin capsul es;

or i namides;. @r-m- cﬁongraomﬁyemmsanghmmmm subspityred The applied

dosa
- about

“eith that niml's fenoral .
o1t orbreteiféd indbofBR %@:@tmave@ﬁ% Ble nBh Bfaid oENforfith @) .

gnonanonet ry "at t erat's tal and a

: t r anseigrevhermin Qneoeﬁ represents M@Iﬂmf aad tthe gthenfras d03| ng in nm

ﬁyaf%g%ba% % 3 apioOedidns) U4 LY,

ay, advanta eously bet ween a t 0.1 and 25
nyg/ kguﬁryxy mecnbet:hw | ofrshiyhe RICPE t°foh“¥$1é 2I%8T4 . ;ﬁlsblmre i s recorded,

"~ Hg. T%e“he 18054 @igg,g.ensi ve effects are denonstrabl e in spontaneousl y

Weutically acce_pt_ab'le. salts are breferaljily' metal or ammonium

- salts of said compounds of formula I wherein R reptesenes carboxy

‘alkylammonium bases, e.g., methylamine, diethylamine, triethylamine,

or of formula IA wherein 6036 and/or (:OR7 represen: carboxy, mote

part:.cularly alka.l:. or alkaline earth metal salts, e.g., the sodium,

potass:um, magnesium or ca.lc:.um salt; or advantageously easily cry-
sta.niz:.ng ammonium salts denved from ammonia or otganic amines,
such as mono=, di- or tri-lower (alky.l ’ cycloalkyl or hydroxyalkyl)-
amines, lower aikylenediani.nes or lower hydrdxya_lkyl or aralkyl)-

dicyclohexylamine, triethanolamine, ethylenediamine, tris-(hydroxy-
methyl) ammmthane or benzyltrme:hylamouum hydroxide. Said com—-
pounds of Formla I form acid addition salts, which are preferably
such of therapeutically accept_able Lnorganic or organic acids, such
as strong mineral acids, for example hydrohalic, 'e'.g. hydrot:hloric
or hydrobromic acid; sulfuric, phosphoric, nitric or perchloric acid;
aliphatic or arematic cafboxyli’c or. sulfounic acids, e.g. formiec, -
acetic, propionic, succiniec, glycolic, lactic, malic, ta:taric;
gluconic, citrie, ,as_co__rbic, ‘maleic, fumaric, hy&roxym.aleic," pyruvic,
phenylacetic, benzoic, 4-aminobenzoic, #nthranilic, 4—hyd:oxyb_enzoic;

salicylié, 4—aminosalicy1i¢, pamoic, nicotinic; methanesulfonic,

5eferab| y between =

o/



hypertensi ve rats by indirect nmeasurenment of systolic pressure. Consmous
rats are placed individually in restraint cages within a - 12 - gent

war med chanber. - A pul se sensor is placed distal to an inflat- able
occul sive cuff on each rat's tail. The cuff is periodically in- flatpg
occlude the tajl artery. The pressure in the cuff is con- tinously r
and the systolic pressure corresppmels to the pressure in the cuff, at which-
‘t he pul se waves reappear. After obt aining con- trol values of blood S
pressure and. heart i g% ounds re ag,m ni stegﬁo .Or al_tx once daily
for 4 consecut? ﬁ‘ﬂ?gn S YT BN °|5‘?“é§ FPESIRERL TR R R SO MR s ual | y
made at 2.0, dulkodidl aaplﬁtﬁaméﬁ&u&féﬁrc,eﬁﬂ]fadmﬂcyoﬂ@bngxewndmfmimmm. are
conpared to those of rats dosed with the treatnment vehicle. As an .
illustration of the invention, the antihypertensive effect of the "higher
mel ting" |- cama)x:yﬁpaﬁhah -oF fbrﬁlhoﬁ)ezhiﬁnnyhh&bmhepmbmcologzcal

propyl am no) tetrah - Qne ex Le 11is :
report ed: %r‘ﬂ'GEE"’t?f' 3 Q‘rg%ﬁ’@‘&ﬁvﬁs&l% ?E ’b e&ér 16498 Hy as
t he aver age etiec bl amsof %g%te%sﬁﬂd:ﬂthﬂmgh samenvtehenﬁmtmmf Cigliy=

?r%gg; OTh?aocorres Ond'{}ﬁl@f S ena&p omrl%ﬂ%gg%ﬁé%ma{tasﬁb&o{s‘%%a 1

i nventi on wheforndrestingedindased ragponsise wooang:mhhg/in&bweuind) et zyme
inhibitory. effe t, ai, nst thff @E&o .ensin | induced pressor response of
nor mot ensi ve PR %%b “qt‘}?ﬁ zed_ by the reaction of said
converting enzyne to the pot ent pressor substance Angiotensin |Il. The

i nhibition of ai d enzy yents the gene i_on_of.. Al ensin,ll from
A%Vot ensin I? ﬁ TR ?ra?‘Fg@ﬁq HEVERRPR ?2’ gﬁt lﬂrﬁwxﬁ?%ﬂ&?‘pﬁ §(oked by
Angi ot ensi n' | antihgpérvenaived and hardbas effetdi rrg:asa propertiest afodemon-

L nt ravenousl y adg‘lglbsyt ?.xrz \givo or- m v:.tro tests, us:.ng advantageously mammals,

e.g., rats, cats, dogs or xs_ola.ted organs thereof, as :est_ob;ect:s.
The animals may either be normotensive or hypertensive e.g., geneti-
‘cally spontaneocus hypertéusiv_e rats, qr' renal hypertensive rats and.
dogs, and sddim-depléted dogs. The compounds can be appliéd' to the’
test animals enterally or parenterally, advantageously orally or
u _ intravenously, for example within gelatin capsules or in the form

- of starchy suspensions. or aqueous solutions. The applied dosage
may range between -about 0.01 and 100 mg/kg/day, préferably ‘between

e about 0.05 and ‘50 mgrkgday, advantageously between about 0.1 and

‘o .25 mg/kgday.

‘The in vivo lowering effect on the blood pressure is 'recbtde_d,
either directly by means of a catheter, placed in the test animal's
.femoral arté_:y, of indirectly by sphygmomanometry at the rat's tail. '
and a transducer. The blood pressure is recorded prior to and after

dosing in mm Hg.

Thus the antihypertensive effects are demonstrable in spontanecusly
hyp'er_tensi.*:e rats by indirect measurement of systolic pressure.

Conscious rats are placed individually in restraint cages within a



.. and s;

pounds is perforned with nmale, nornotensive rats,. which are anesthe-xtized
with sodium 5-ethyl-5-(l-methyl propyl)-2-thiobarbiturate. A fenmoral artery
mQus vein are cannul-ated respectively for direct blood pressure-
measyr; ty and the i.v. admnistration of Angiotensin | and a conpound of
this{n lon. After the basal -13- bl ood pressure is stabilized,
sponses to 3=chid enges of 333 ng/ kg Angiotensin | i.v., at 5
tervals, are obtalned Such pressure responses are usual ly agai.n

obt ai ne t ' t, adm nj stration of the

corrpo&ngt% wgmet ?amzi,erén% corr'f)asre g%”u lghpf %‘Ffﬁl“réﬁdzﬁ%i%% Any

obser \abile decubsive odfﬁandeq:chesa)'rs tmpomea cuff a3 pe‘daﬂﬁéam - Anﬁl ot ﬁnSIhn

| conyer e | strative_ of vention, the "higher

mel ti \r% L%J]%glr %%(ii/qgrr%t VI Pi}tl ?P ‘JR %a?ﬁ%ﬂwe?‘“p}‘igﬁ e'(i)ziﬂ/lcg?n no) -

2, 3, 4 tintwlyatediced land }:Hnerszazdp.lcnp&s@nee cn‘orm s tb prBSsurer r es-

. pondln S epant|o % Ie 12 conpl.etely. inhibit §fhe pressor
respongeéf ﬂ"‘gﬁl b ‘ﬁﬁf‘o ﬁ Ve 8 "Fhr%‘tf@ﬁ ohFarRifg @ uf ¢ er

‘admi niteol aailoes @f bldoldepreisutheanﬂahehmomndsgﬁtoﬁpmac arl 1brrg{ ﬁg i.v..

The i on of .th tensi n-converti enz y e

corrpo&ﬁ%i&“?eﬁu sog#ni\?en?? g’h%%g @ y ﬂ%"t‘ﬂ’é’(%ﬂcf‘gﬁ }%Eﬁ’r%g??ﬂagogousdt 0 _\J

Bi ochbiwodBipressuse Mam:&%,tszl&le edlly. mallec ae di.0g 4 O szsrm 0 sai '

conpo gd; o1 {i g % mM concentration |n g phate buffer.

To 108 ‘r‘nscro?e eriggodfa" i ut| ; 3B 7992ORLNS: 2EDAIBRARPY F § hate buffer,

di | ut of tarst esedewiticthe wreethentt reliclare added 100 nmicroliters of 5 nM

hi ppuryl - hi stidyl-1eucine in phosphate buffer, followed by 50 mcrolitersi

-of the angiotensin- converting enzyme prepar at ion (fromlungs of adult mal e
rabbi #s)an dillestsabidd of , thxoibvention, xhe asilypeartdnsivgnesiect ol ori de, as

wet | %ﬁesﬁ(igﬁére melting" l-carboxymethyl-S-(1~echoxycarbony1-3-pheny1-
propylam:.no)~2 3,4,5~tetrahydro-1H{1]benzazepin~2-one of example 1
is reported° at a dose of 3 mg/kg p.o. it lowers blood. pressure by
40 mm Hg as the ~average effect measured at 2 and 4 hours after the

last two daily dosmgs. The corresponding S, s enantiomer of example -
12 at a dose of 1 mg/kg p.o. lowers blcod pressure by 30 mm Hg.

The compomds of t:h:.s :.nvention when adm.n:.stered mtravenously or
orally also exh:.bz.t: an 1nh1b:.tory effect against the Angiotensin I
induced pressor response of normotensive rats. Ang:ol:ens:.n Iis ,
hydrolyzed by the reaction of said converting enzyme to the potent | A
pressor substance Angiotensin II. 'fhe inhibition of said enzyme

- prevents the gemeration of Angiotensin IT from Angiotezisin I. In

_. this manher. the mcrease of blood pressure provoked by Angzctensm i
is attenuated. ' o

The corresponding in vivo test for intravenously administeted .com-
pounds is performed with male, normotens:.ve rats, which are anesthe-
tized with sodium S-ethyl-S-(l-methylpropyl) -2-thiobarbiturate.

A femoral artery and saphenous vein are cannullated respectwely for -
direct_ blood i:ressure measurement aﬁd the i.v. administration of

Angiotensin I and a compound of this inveni_:ion., After the basal



m of 0.6 N aqueous sodi-um hydrOX| de to st op further reactioon. Then 100
mcroliters of a 0.2% sol ution of o-phthal al dehyde i n nethanol are adde
roomtenperature, and 10 mnutes later 100 mcroliters of 6N hydrochl ori
acid. These sanples are read against water in a spectrophotoneter set at
360 nm and the optical densit+dsS thereof estinmated. They are corrected for
‘the standard ‘curve via conversion factor expressing. nanonoles of

hi stidyl-1eucine fornmed during said 30 minute incubation period. The .
results are pbmddedressuagaxmstahirlmged:.optesaorateapnnsex det:blchatﬂanshe dfC50,

.e., the d t whi l, £ t trol
Gampi e cont ai AP RGHER APRE PR Lol v 82 1 Rehetd olielly Mef okfufll
melting" |- cash:mpm'e“\;tle Bespounsew bmwsﬂablweagiiar ob;d:asdmg 52, m,415, 30
t et rahyd | H- h
cnanti omer of B SRoERreb JEssr o, ChaatifiBSacn Ao Roiend “BORE e
respectively. ai&l&omparﬁspﬂmj ithe iniciwl rawicnisag. Aby observed decrease of

carboxy et 1Y) sdid hreBloRKlerdnBl 30 h8 RRILATER Ue 2ngocheadit'rl BN LGS

[ 1] benzazepi n- OWS a
Angi ot ensi n- c enzymet imhjibdtionye Ihistostivepof tt:hca pamresl:non,tm Maighersi on of

br adyki ni - anSiAR0, SFARYab o1 i Bt it r 8! A AR

i nvention on RhddgSteatirehypineeilHl]lbenzazepisiloone tof emaqui lape ashiecensiree~and

oL i S ARG 1, SO Ly g

'speti fic ther spsnonise fajdewing AnsmmnmmsngcmhA&gmmgl gfterhe
'corrpounds of EP@, o) e t n [
especially usetu ?W&;%%I#orgggha ?/%er %ﬂrils#%ﬁ’%?&%ggﬁd eaég _iii%/lkggy)_

and/ or cardi ag.wondi ti ons, such as con-

The in vitro inhibition of the 'angiotéhsin’-cénverting' enzym;a "by the -
'compounds o£ this 1nwention can be demons:rated by a method analogons
to B:.ochim B:.ophys. Acta 293, 451 (1973). Acc.ord:.ng to this method

. said compounds are dissolved at about 1 mM concentration in phos-

AN phate buffer. To 100 microliters of solutions of the test compound
in phosphate buffér, diluted to the desired concentration, are added
100 microliter;jof's oM hippuryl-histidyl-leucine in phosphate
buffer, followed by S0 microliters of the angiofeusin-'convérting
enzyme preparation (from lungs of adul: male rabbzts) in Tris buffer,
contaznzng potassium and magnesium chlorxde, ‘as well as sucrose.
Said solutions are zncubated at 37°c for 30 minutes and combined w1th
0.75 wl of 0.6 N aqueous sodium hydrox:de to stop further reactzon.
Then 100 mxcrolzters of a 0.2% solution of o-phthalaldehyde in
mathanol are_added at room temperature, and 10 minutes later 100

‘ microliters of 6N hydrochloric acid. These samples are read'againét

" water in a spectrophotometer set at 360 mm, and the opticai dénsities'
theredf estimated. fhey are corrected for the standard curve via

conversion factor expressing nanomoleé of histidyl-leuciné formed

during said 30 minute incubation period. The results are plotted



gestive heart failure, and/or other edem c or ascitic diseases. Theyxare -
al so useful internmediates in the preparation of other. valuable products, .
. espeeial |y of correspondi ng pharmaceutical com positions. The conpounds of

- for | according to the invention can be pre- pared in a manner which is
kno r se, inthat, e.g. a) in a conpound of - the formula . - 15 - [ERR]
I n h t he carbocycl is 14 Ag nmay al so be hezahydro or 6,7, 8, 9- tetrahydro

and wherein X, [ERR], [ERR], [ERR] and [ERR] have t he meani ngs gi ven

her ei nbef ore ERR] is |r1troduced by, al kyl ation with a conpound of the
For PR TBRR TR EPRE ST 10000 dateraioe Uit Ehdg ed- by £BR AFBr oLp- and [ ERR]

has t Bendentpativn @iicangiVsChiliethé Gact@vity bl theCosmeyNsaab1s he fornula
[ ERR] wher.ein [ERR and !ERR have_t he meani ngs Men her ei nabove, in the

pr eseffRtaiping t"@d fraciye; of she IRYSREISR,FRA ERISRRT of any prinary
~and Sﬁéﬁlﬁﬁ”ﬁ-&ﬁkﬁ&yﬁé%ﬁﬁ-Bafﬂcﬁﬁo@%%H sopPYaiasyL2,30g/sy 0x0 groups,
whi ch 3 pr.es I'n an eof he syb- stituents X ['RR]. or b) a-
- conpob ﬁ%‘yaaV %% gﬁr\’ﬁf"ﬁa RRT “oRe eﬂ“&oE‘}%l“PE’-’?ﬁPﬁg‘iW&y al so be
hexahggs Qnﬁﬁtﬁmlr&ﬁexmple 19 show an IcSO of 5.2 x.10 'M and |

1.7 x 10 9M respeet:.vely. 'rhe corresponding "lower melt:.ng" i- : \J

_ carboxymethyl-B—(1-carboxy-3-phenylptopy1am:|.no)-2 3 4,5-tetrahydro—m-

of 5.8 x 10 su.

{ 1]benzazepm-2-one of example '8 shows an Ics
Ang:.otensm-convert:.ng enzyme not on].y part:.cxpates in the . o - \J |
_ eonvers:.on of Angz.ol:ensm I to Angiotensin II, but elso plays a role
in the cont:rol of bradykinin and aldosterone levels. The effect of

the compounds of this invention on these factors may also contribute

:o the antzhypertens:we and oard:.ac effects of. t:hese new compounds.

The aforement:.oned advantageous propert:.es render the compounds of
this xnvent:.on of great value as speo:.fie therapeunc agents .
~ for. mammals J.nclud:.ng man. _ - o - N

Aceordzngly, the eompounds of thzs 1nventlou are valuable antxhyper~ :
- tensive agents, especxally useful for amelxoratzng hypertenszon
(regardless of etiology) and/br cardiac condxtxons, such as con-
'gestxve heart fazlure, and/or other edem;o or ascxtxe dxseases.
.They are also useful Lntermedza:es in the preparat;on of other .
~ valuable products, espeexslly of corresponding pharmaceutxcal ‘com~
posztzons.-

The conponnd_s of formula I according to the invention can be pre-~

pared in a manner which is known per se, in that, e.g.

" a) in a c_:ompot__xnd of the formula



-16%- ‘tekrahydro, and wherein X, R R and R have the neanings given

her ei nabove and [ERR] is hydrogen or R as defined hereinabove, i ~al kyl at ed
wi th a.conpound of the fornula [ERR] wherein Z is a reactive e rified :
hydr oxyl group and has t he meani ngs gi ven hereinabove, whil At ecti ng

tenporarily any primary and secondary am no groups and/or, optionally, .
hydroxyl “and/ or oxo groups which® may. be present in any one of the residues
X, [ERR],[ERR] [ERR], [ERR] and [ERR], or c) a conpound of the formula
[ERR] in which the carbocyclic ring may al so be ‘hexahydr.o or- 6, 7, 8, 9-.
~tetrahydro and wherein YJs oxo or a reactive esterified hydroxyl group Z°
toget her with hydrggen, alpd X, [ERR], [ERR] and [ERR] have the neani ngs

gi ven herei nabove, 4 <@ ed with an am ne of the. formula [ ERR] wherein
[ERR] and [ERR] havegthe meannigs _given her egfﬁbove, with the proviso that
in the case Y is oxos, t,Rg copdensatdon is carried out in the presence of a
reduci ng agent and wﬁ-ﬁ --enporary pro- tection of the oxo group which may -
be present as the %mbstitpeﬂt. X, or - 17 - d) in a conpound of the
formula [ERR] in whi ch.ttygj@arbocycl ic ring may al so be hexahydro or
6,7,8,9- tetrahydro, and erein x and [ERR] to [ERR] have the neanings
gilven herein- above, one of the synbols [ERR] and [ERR] -is cyano and the
ot~her ON€ IS in which the carbocyclic ring may also be hexahydro or 6,7,8,9-
tetrahydro, and wherein X, -RB’ R_3, 34 and RS have the meanings given
hereinbefore, RA'is introduced by alkylation with a compound of

\J ~ the formula -

'nA-z _ '_(nI_A) '

- wherein z.i-.s a reactive esterified hydroxyl group- and R‘A has the

meanings given hereinbefore, or with a compound of the formula
' r
R, -CO-R (™

_wherein R1 and R o have the meanings giveﬁ hereinabove, in the

presence of a reducing agent, with a temporary protection of any
‘ primary and secondary amino groups and/or, optionally, hydroxyl:
—/ and/or oxo groups, which may be present in any one of the sub-
st:.f:uenf.s X, _RA’ RB"RI’ R3, R4 and Rs
or -

b) a compound of the formula
4 L ] . cvus § . -
~ £
.\(_\7/ __\.- Rs -
/. o / 4 ) (v)

in which the carbocyclic ring may also be hexahydro or 6,7,8,9-



cyano. or Ro as defined hereinabove, the cyano group(s) is (are) sub-=xjected
to solvolysis, or a) a conpound of the formula [ERR] i'n which the

car lic ring may al so be hexahydro or 6,7,8,9- tetrahydro and wherein
' Jhave the neani ngs given herei nabove, or an ester thereof, is

cyc d, or f) a conpound which is structurally identical with a conpound

of fO la | specified=ab®ve, except for having an additional double bond

| ocated at C-3, or bet ween the nitrogen atom and the adjacent carbon atom

Wi t hi @Qi p“hEﬁE% theat d (Hsle | n order to-
saturaq:tE s do Tes or3’ ¥, fm?nSO #g g%gsk‘;%orrpound of
forrrulmrazmogpsmdfn d-shbycbnoaenadmn ,asi deﬁnedhhéteu.aam, i<ondensing . a
conpo r’rw? he carbocyelic ring may also be
hexahy tetdhsbgh8£9 rahydro Wherei n - [ERR], [ERR] and [ERR] have
t he rreanl ngs gi ven her ei'n- above, - vvrth an.am ne of the for mul a [ ERR]
wher ei n [ ERR] and have thfngg?nl ng gl ven herei nabove, and h) if
desired, a resuItRbg conmpound- o muta | as specified above ' is converted
into-another conmpound of formula I within its above- specifi ed scope,

and/ or, desir Csithe cg,;g;_.gug Q specr fied above-
~and hé’\*ﬁk#ﬂsgr fé o?g‘lacrﬁv%ropeﬁf%s I's cog %Jn%a sgﬁ t hereof or a U
free @snpmmdsmenl hexgianbove,r viileuptotecting tewn:b’am.ly ynyfpriesty ed, a

(r:g?r;: tea>h<1afg$orm ng prq%g%or lg%‘?gl s conv e&%ﬁiﬁg gp \é?%?(}%d‘?ﬁ%r% f, and/ or

groups which may . be preseut in any one of the res:.dues X, R A RB’

Ry, R, and R, or . _ ‘o
¢) a compound of the formula

- X
R . M

@, Homm §

/o

//

.=.>?

’\\

omY - (4'29)
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/
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in which the carbocyclic ring may also be hexahydro or 6,7,8,9~

o=

tetrahydro and wherein b 4 is oxo or a react:we esterified hydroxyl
group Z togecher with hydrogen, and: x, RB R and Rl; have. the -
meanings g:.ven here:.nabove, is condensed w:.t:h ‘an amine of the .
- formula '
RA_- NH - Rs (VII)

wherein RA and RS have the meanings given here:.nabove, with the
proviso that in the case Y is ~oxo, the condensation is carr:.ed
“out in the presence of a reducing agent and with a- temporary pro=
tection of the oxo group which may be p_resent as the substituent X,
or . o _ .



k) kf sosrequired, an optical isonmer which has a specific configura- tion
with respect to at |east one center of chirality is enriched froma mxture
of stereoisoneric forns of a resulting conpound of fornula I. - 197 e’
al kyl-ation according to processes a) and b), which serves. for introdu
of residues [ERR] and [ERR], respectively, is carried out in a conve
manner, advantageously by treating a corresponding starting material of
formulae 11 and V, respectivel ¥, 1ﬂﬁh an al kyl ating agent of the formula R
-Z (II'TA) or %Z (111B), .respectively, wherein [ERR] or [ERR] have the

~ meani ngs gi Vfiﬁ t]q_graelc 8 3¢l fosm@rd €active esterified hydr oxyI gr oup,
such.as a hydroxyl group esterlfled wth a strong organic acid, -e..g. an.
‘aliphatic or aromatic sulfonic acid (such as a |ower al kane suI fonic aci d,
especi al |y methane sul foni & trifluoronethanesul fonic acid, especially
benzenesul fonic, p-tBjyeaneshilioni c,R,s p-sor omobenzenesul foni ¢ and
p-nitrobenzenesul foni cg &.d) o?\vmth trong inorgani c acid, such as,
especially, sulfuric a'tl dl or Tk&hal i ¢ acid, iR as hydr ochl ori c or,
nost preferably, hydrl,d&/\@.r_h/drobr ic acid.. The alkylation is carried
out under conventionB gene al“ conditi s at tenperatures rangi.ng between

about [ERR] up to the boili enpera- -ture of the reaction m xture,
/ﬁz

preferably at tenperatures {ween room tenperature to about [ERR]. The :
reaction takes place adv&g ously in the presence of a solvent which is
inert with respect to the reactants, such as chlorinated | ower alkane (e..g.

chl oroform or_ nethyl ene chloride), ,an acyclic or cyclic ether ée g. diethyl
ether, 1,2- d|%Vh%ﬁ&/ébhaﬁémﬁcékﬁﬁénsrmeﬂ%yﬁrm# ah@s7pPearti cul ar,

a efv- ol ecul QlerijdeBl dndl {tiéreln ATade hk’véj'tﬁﬁti&éh ﬁ&ﬁiéiﬁherem-
N, N-di met hyl acetam de, N-nmethyl pyrrali et hyl pi peri done and
above, one of the symbo s R and R 'is cyano and the other omne is
cyano or Ro as defined here:.nabove, the cyano group(s) is (are) sub-

jected to solvolysis, or

e) a compound of the formula

R || T
\\/ 4}.\./0—.\ 5 . |
" /l | l ) . (IX)
R ' \m cm A -

in which the carbocyelic ring may also be hexahydro or 6,7,8,9~
tetrahydro and wherein X; R,» Ry, Ry, R, and By have the meanings
given hereinabove, or an ester thereof, is cyclised, or

£) a coﬁpound which is structurally identical with a éompound of

formula I specified above, except for having an additional double
bond located at C—3, or between t:he n:.trogen atom and the adjacent
carbon atom within the group R,, is treated with a reduc:.ng agent

A
in order to saturate this double bond, or



hexanet-hyl phosphoric acid triam de). Advantageousfy, the strong acid‘HZ
. liberated during the reaction is bound by the addition of an acid- binding
e ageni%;’uch as, preferably, an inorganic acid-scavenger such as an alkal

[)

-

met al carbonate, carbonate or hydroxide, an. organic quaternary amonium
salt g. a tetrabutylammoniumsalt) or an organic tertiary base, such as

triethyl amine, N-ethylpigeri- dine, pyridine or quinoline. -20- In
"process a), the alkylation can also be carried out under the conditions of

" reductive alkylation in the manner generally known and used in the art. In

\(/:\ﬂr r%g)F%nR%tueH? [Q{I:Edrl_ggcat?] cuampanfaoaamu&dum It Be spestfiad heveiwra [ ERR] i 3

“whi. c an av .meani n [ er ei napo is reacted

wi t h 3bREe s iz, Righ §iis oFP °8B ing 3 I°°§?ﬂi‘%d gﬁ?‘?aﬁﬁ&ﬁgﬁy or in a
subsequent step, mnth a reduci ng ‘agent. Anmong reducing agents which are
used S|nultaneously th the al kyl ati ng agent, nention should be nmade of
.formc acid a gp .netal hydri des. such as sodi um cyano- bor ohydri de;:
anong reduci ng %é% 5 us predonlggﬁtly i h a separate subsequent _
operation, i. ctlo of a pre med imne (Schiff's base); nention
shoul d be nade .dl e and conpl ex netal hydrides, such as, sodium -
bor ohydri de, sﬁﬂlun1cyaﬂoborohydr|de ‘whi ch are added advantageously to thé?’
primary reaction m xt r& wit hout isolating an internedi ate, e.g. the imne.
In this cases, the alRylation is carried out advantageously in an organic
solvent inert to the re- ducing agent, such as in an aliphatic or cyclic

et her * (such as di- ethyl ether, diisopropyl ether, 1;2-dinethoxyethane,

di oxafiewRicH €hé mﬂé@fawmmgrw addd rabauﬁhﬁwbel 6 {RBgH-as nethanol, (J
. et hanol, |soprgﬁﬁl a|CQhO| ycoI quxcol nnnoqethyl et her or, '
di et HiREE g3 R he meanings given herexn-

above, w:th an amine of che formula
RA.-NH-Rs S (Vin)
wherein RA and Rg have tﬁe’meaning giveu hereinabofe,;and '

h) if desxred, a resultzng compound of formula 1 as speczfzed above o N
is converted into another compound of formula I within Lts above- o
_specxfxed scope, and/br

i) if desired, a resulting ceﬁpound of formula I as specified - N
above ahd.heving_salt-fo:ming,properties,is_conwerted into a salt

~ thereof or a free compound is liberated frag'such a salt, and/or

3) if-desired,ie resulting compound of formula I as specified
.ahove and hav1ng complexrformzng properties is converted into a
complex thereof, and/or '

k) if eo'requiree, an optical isomer which has a specific configura-
tion with respect to at least one center of chirality is enriched
from a mixture of stereoisomeric forms of a resu1t1ng compound of

formula I.



col}, preferably at about [ERR}. A principal reducing agent, how ever,
whi-ch can be used both sinultaneously and subsequently, is hydrogen,

~especially catalytically activated hydrogen. The catal ysts are those s
conventional ly used as hydrogenation catal ysts, i.e.- pre- ferably thQ: '@"«.of
‘the class of precious netals (such as palladium platinumand rhodi n

carrier (such as cal cium carbonagg,-al um ni um oxide or bariumsulfate), in . :

a finely dispersed suspensi on without carrier or, in formof conplexes, in
a honogeneous phase. Also, finely dispersed transition netal s, such as
Raney net al s, Thespiylakign Ramgdlnmoepm%seesxa)y%wamhecbaae‘;rrystfgrfor t he

re- ductive aifd%%&&eae o?‘@eéﬂ%ﬁbfﬂc ﬁ&ggél Qeaﬂe&yog]e Qfmeg  qit0ik

-21- Iarge extent particul @ tron cal st and 1ts pre-
cise activitya camlemondt mamierrer ammzmgby gvaner%ﬂtn-ys Imsmefsaondms

hydr ogenati onyeaTeMieRaLias (PRURAALLI PIahAVY LEARRERINGE dtndbput [ ERN

and pressure rogen rangi ng roma nmospgheric pres u e to about 300
at mospher es  aalkydgpingcegsing aéd&adfq@ulonhﬁ I3ANardRgr €EERMIes of the art.

| ddi t t t t
W't the nyr SREECATy] MRRIENES kS i e ﬂgﬁdsﬂg e )

teryiary ani dangd Esimia peactine e@tﬁeiﬁ;yﬂfmdnmlderow,m@nmpmﬂuémm de,
N- et hyl pyr r od g gné‘s:eﬁffetdhﬂtm Qeiéﬂﬁgt a&gi@%&&%'epeo h@iighapfd Gr

triamde) butT-alSo form am de and ac e can be UOsed as suitable
sol vents. Speatomatimsuylfanichanid (endheas s dpwan phkanesselfogiemacddi al s of

formula Il I%Q 5’.'%,"1? ﬂé':h%ﬂé'éxﬁfé@f%%ﬁﬁu&%& W1fdidPacuch as the

5- OXO group reserv ese rou selective re UCt i on .
condi tions, oespend¥klyi heqmewhfewbr P‘tmeﬂ‘&fbé’-%ppfﬁ@dﬂbeﬂzmﬁu]e@mc _

si mul t aneous Wﬂﬁﬁi&ﬂbéﬁze}:@&ﬂ%ﬂi@%%) %rdﬁfdhr stﬁ'bnﬁeﬂiéi'ﬁﬂic ¥egRrous

reagents and/or conditions are enployed accordingly
such as, especially, sulfuric acid, or a hydrohal:.c ac:.d, such as

hydrochl.ori.e or, most: preferably, hydriodic or hydrobrom.c acid.
The elkylat:.on is carried out under conventional general cond:.t:.ons
at temperatures rang:.ng between about o'c up to the boxhng tempera-
ture of the reaction mixture, preferably a: t:emperatures between
room temperature to abaut 1oo°c. The react:.on takes place advantage-
N2 ously in the presence of a solvent which is inert with respect to
the reactants, such as chlorinated lower alkane (e._g. chloroform or
methylene chloride), an acyelic_ or cyclic ether (e.g. diethyl ether,
'1,2-dimethoxyethan_e, dioxane or tetrahydrofuran) and, in particular,
(Y a low-molecular weight tertiary amide (e.g. N,N‘dimerhylf,ormami&e,
N ,N—dimetﬂylaceta'mid_e, . N-methylpyrrolidone, Nferhylpiperidone and
hexamethylphosphoric acid triamide). Adventageously, the strong acid
HZ liberated during the reaction is boune by the addition of an acid-
bindiﬁ'g agen_t, such as, preferablj; an idorganic acidfeeavenger_
such as an.alkali metal bicarbonate, carbonate or hydroxide, an
organic quaternary ammonium salt (e.g. a tetrabutyleﬁmoﬁium salt)’
_ or anm orgamic tert:.ary base, such as tr:.ethylamme, N—ethylpl.per:.-
dine, pyr:.d:.ne or quinoline. |



The preéfornmed imnes referred to above are preferably prepared by b
‘condensing an amne of formula Il with a conmpound of formula IV in an inert
t .g. toluene or nethylene chloride, advantage- ously in the

f a dehydrating catalyst, e.g. boron tri- fluoride etherate,

ul fonic acid_op,mol ecul ar sieves. Process b) is preferably

out .in the preseiice of very-strong bases, such as alkali netal

hydri des (e.g. sodium or potassium hydride), alkoxides (e.g. sodium

net hoxi de or ethoxide, potassiumtert-butoxide) or amdes (e.g. lithium

di i so[mnopsdeans dg),, thdh alkplativharan alwb heich's:.emrahi:anﬂdrameve are preferred

as sol ve tio cess D)., starting, materials
are use t:.o#l cﬁr %ﬁ%‘g%s%%%&%gnh% eﬁseflef%&}ye{&fﬂ af%hts of the
react ausedlﬂnl Bheé sarenplmogerkying dduethesalkylazg.op; Gxleompoukedidf tR&RR] and [ ERR)|
are |dent|- gnd within the scope of the neanings of [ERR] . -22 In.
any o PR a?gw fi.on processes, prinmry and secondary ‘am no groups in
starting materials, except for . the secondary am no group to be al kyl at ed,
nust be in a tenporariRy -pICOtecﬂ;oed f TN during the .al kyl ation. Suitable
protecting groups, as well as procedures for-their i ntroduction and renoval
are well known in.the art being el aborated in great detail in particular
gener dh mchoklls ahdrkt hevsyuhhhmningé gpvqm ihdeeinabbve Risbseacdeg| : Met hoden

der. org o)1 nd K: Winsch (editor):
Synt hese von %%5 qfé#gg%m erre er ag %gtaﬂmérl? r.L9‘7’4 The narr ower

sel ecisubsequent fatep; otisbi a mgdgcznqosgempeMganeddcéns (agents mhmcu pose, .it

b lar_th '

of tnaE AR Hm Rl R Wi RO AN LaR R bl Bhed il BRI S PPt

- speci fmade pfofasmic acid hadccanplei mea/]eha&rifdelccuahnat -spddutp Tybobe protected, -
: advan%gggh%%ﬁg % 'r:ggécﬁ%na enl:§ see%t elgedom.nantly in a separate

subsequent operat:l.on, i.e. reduct:.on of a preformed imine (Schxff s

base) ’ ment:.on shoul.d be ma.de of diborane and complex metal hydr:.des, '
such as, _sod:.um borohydride, sodium cyanoborohydr:.de which are added
advantaggm_;sly to t:hg primary react:.on mixture without z.solatmg

an intermédiate, e.g; the imine. In this cése, i:he alkylai:ion .is

carr:.ed out’ advantageously :.n an orgmc solvent inert to the re-= NS

ducing agent, such as m an a.lzpha.tzc or cycl:.c ether (such as di-
ethyll ether, du.sopropyl ether, ,l,z-dmthoxyethane, d:.oxane or
tet:."*a_hydrofuran) dr. an 'aiiph'at;ic alcohol (such as methanol, ethanol, . _
isopropyl a’__lcdhol,_‘_gl_y@ol, glycol monomethyl ether or diethylemegly- -/
col), preférably at about 0°-80°C. A principal reducing agent, how-. ' |
ever, wh:.chcan be used bol:ﬁ 's_i.ﬁulcaneaﬁsly and subsequently, i’.s.
hydrogen, espéé.iélly éat:aiytiéally activated hydfogen. -'l.'he cat'alys-ts
are those conventzonany used as hydrogenanon catalysts, i.e. pre=--
ferably t:hose of the class of precious metals (such as pallad:.um, |
platz.num and rhod:.um) on a carrier (such as calcium. carbonate, -

' almn:.um ox:.de or bar:.um sulfate) » in a finely dispersed suspens:.on
without carrier or, in form of complexes, in a homogeneous phase.
Also, finely dispersed trans:.t::.qn metals, such as Raney metals,
especially Raney_hit;ke‘i, are very suitable catalysts for the re-

ductive alkylation. The specific reaction conditions depend, to a



Preferabkly, for exanple, simlar or, even better, identical amno-
-protecting groups, are- .used both in the radicals [ERR] and in the radi caJ
[ ERR]..~and are sinultaneously renoved follow ng al kyl ati on. ‘Suitable \
am no- protect,ing groups. are especially am no-protecting groups that @‘
renoved by reduction, for exan‘? e_especially those of the benzyl oxyc B
type in which the benzyl oxycar &nyl group may be substituted in the
aromatic noiety by hal ogen atons, |ower aI koxy groups and/or- | ower al kyI

‘radi cal s and, especially, nitro grou such as the p-chloro- and
p- br omobenzy Lesgec ax RNy | On %m%ékﬁgéﬁ d@?ﬁ%%*-ﬁ%;ﬁau'{sﬂsrﬁ and its pre-

t hyl benzy| oxxm{]laeewz ndande&@%taaieeerpffaht£mengade%g§aw6x&ykoaroup or

~alternativel e i soni cot i nyl oxy- carbonyl grou vant ageous
am no- prot ec Bgﬁi}ﬁﬂr sTeaneeatyoRe raeamoﬁyw gpmp;emsmueerqcu akoytn t he

[ERR] - posi ti Qﬁb‘% S +&’ lprgsdé?.&gs Soﬁ)ﬁi'droéﬂtt%ﬁlg %QFG%:QX&UI@Q% séx?:@' Cal S

such as trlphenyIS| -“tert. butylstl especl .
‘trinmethylsil §. ﬁmﬁ% amphwoem [sop}icable |s¢h9rmow@a¢mdmgk oup of
this type, syedbadnrds LEPBIe Gt thomzuﬁé&%seﬂe\/'ﬁeﬂ Be10enesE RaRkh SWraup, for

~exanple, especially [ERRI-(tri-- nethylsilyl)-ethoxycarbonyl, forms with the
aigino group Beptjen @boveépeaora:eesiqmeswhc;bﬁghydnde reduction, also low-

[ERR] -tri hyd&g&g&?# hgﬂ"_e mgﬁp Qgrgﬂypmﬁes &guﬁfﬁr q@ganpl e-the

[ ERR] -tri net ony amno grou may be rem)ved under

very specifi émeﬂév fqm nﬂsﬂmmﬂ s| Hrmﬂhmmpi-u@qe@r%' It is
al so possi bl gegAp gfé’rﬁw&})%e&ﬂﬂmﬁm&ﬁh&ﬁ@¥m Qﬁ&?.h??'b}lxﬁ' 805 EG-2S ' L he

tert - but oxycarbon groups and anal ogoUs groups, as we as t ose of the

aNat'kyl typeamide:gud acgtamidedesn bem&é&ma@a&}f sRliyentsy §pe¢ialng

triphenyl met Byl evebl'Habe) to ba' :ﬁéﬁt@iﬂi aeﬂdiagma 'oﬂrﬂmaohtd?ﬁca
2- ( p- bi phenyl yI3 - propoxycar bonyl type, whicCh are described in Sw ss

Pat ent Speci hﬂ-‘(ﬂatﬂp y mrdgcitds fyactipmal grenp, such as the S-oxo group;
in order to preserve these groups, selective reduction conditions,

as known in the prior art, have to be applied, or, if a'simultaneousT
reduction of these groups is desired or requ:.red, v:.gorous reagents
and/or conditions are. employed accordingly. ' '

&-/ | The preformed inines'referred to above are preferably'prepsred'by

condensing an amine of formula II with a compound of formula IV

in an inert solvent, e.g. toluene or methylene'chloride,'advantage-:

ously in the presence of a dehydrating catalyst, e.g. borgn tri-

—/  fluoride etherate, p~toluenesulfonic acid or molecular sieves.
Process b) is preferably carrxed out in the presence of very strong
bases, such as alkali metal hydrldes (e.g. sodium or potasslum
hydride), alkoxides (e.g. sodzum methoxide or ethoxxde, potassium
tert-butoxide) or amides (e.g. lithium dzxsopropylamxde) whereby
ethers and amides men:zoned above are preferred as solvents. In a
special modification of process b), srart1ng materials are used in
which R, is hydrogen, .and at least two equivalents of rhe:reaetant )
IIIB is employed. In the resulting product, both R and Rﬁ are Ldentz-
cal and within the scope of the meanings of RB



noted that protecting groups derived fromesters of carbonic acids arfe in’
nost € s al so renovabl-e by basic hydrolysis. For the optional tenporary

ase
e aﬁﬁn of hydroxy groups, protecting groups nmay be used advantageously
‘gaii Jbe renoved by reduction, cf. the above-cited text (Rouben-Wyl),

/sg/ groups that cap Je_renoved by acidolysis,. such as
2-tetrahydropyranyl, tert-butoxy- carbonyl and tert butyl. Preferred
hydr oxy- prot ecting .groups that can be renoved by reduction are, for

exanpl g, that may be substituted in the aronmatic rmlety by
hal oge® 31"6\)35\/ lé?gl?g#&sﬁ‘&%rprgf%ﬁ&?’amw p%%"P&P'FV 2% 0, especial ly

t he 4dgbhﬁﬂﬁ&ni&drc@ﬁglﬁtefiaﬂssdal:d‘épt:pﬁﬁ'stbéh erﬁndﬁ? aﬁnb ﬂ‘dﬁplps t hat caln be
renmove nder basjc conditions,..suc or.trifluoroacety

For L 10 Bp AumAtese JpkE PSR EBORRAIg-Tracheed 5Pt JRERS SR, br ot ect ed
as ketﬂkglaﬁsaecslﬁlzhuasrkﬁahﬁg Grbuys,dab il Woaédfﬁaelfm such as
‘et han et hanol advant ageoust f eth ne as . -
corre ﬁﬂl’ﬁd’r?‘ﬁﬁ'fl%g?aﬂ"g 5?“@F’éfeﬁﬂewaﬁogﬁ° "é/'; é?'ﬁ éﬁ$th| ol. Al these
ngUpsu?ﬁardﬂegewtgeewaegawﬁa pirdteuldicas Gedetd D aathoddi sﬁgdef urt heL e -
"~ bel ow. e Subs uenf..renoya C s in gccordance with the

i nvent®8R ?ﬂé"ﬁeﬂg eghiqasai ££ éfg‘??pgﬁﬁf geg%‘@f‘e THAFEARHSERh case in a “

converut.I jefiiey 4&nr&mz&r;owud)e.5/seaddan;;g W{ﬁ{sehCOélﬁI:de)’ﬁtsyﬂfhéshe f24 - -

-'genera p ties, of er uct protecti ng gr oups or

ani no,Y %?‘%}9"%@ 8%% b’é‘%?@ﬁdﬁ g‘ﬂﬁtééf’éftf E’ﬁ&s #éﬁ/%f“%é' removed under

© i mdl fxeleemmt b?l&e(metﬁid grqn:pef eegaﬂshﬁrdchar@etbﬁ.hcgpeme;elrmvagl ebbyu
acl do S, Or or am.,no n reducti.on f hat € al reaaqy ee

o ven S bEIH bacsRenBn 8 £k, 1A <Briat dn SesLenat, phe) dpep 48 0 1 © |
advantggpetties ¢ nhecrhricicdlar stirting atatbiiils. &t &aeczreahtfcﬁﬁes however,. it

_ s possénme e ug Gi':hg';;e%g. :.t trxgess. I‘.n the case of several functional

groups to be protected advantageous combinations can be selected.

. Preferably, for example, similar or, even better, identical amino
protect:.ng groups, are used both in the rad:.cals R and. in the |
radical R1 and are szmultaneously removed follow1ng alkyletion.

sd:f.tal;le as e_mi.no-p:ot_:’ec:ing_ groups e:e espec;‘.all'y emino-prote'cting
groups ‘that can be re_mbve_d_ by reduction, for example especially -
those of_éhe'ben;yloxyca:boﬁyl type in which the beﬁzyloxyca:boﬁyl
group may_be'sube:ieuted in the aromatic moiety by halogen atoms,
lower alkoxy groﬁps'end/or lower alkyl radicals and, espec‘ially,

by nitro groups, such as the g-chloro--and p-bromobenzyloxycarbonyl,
gfmethoxybenzyloxycarbonyl, g-methylbenzyloxycarbonyl and, especially,
:Efnztrobenzyloxycarbonyl group, or alternatively the isonicotianyloxy-
carbonyl group. An a&vantageons amlno-protectzng group is an ethoxy-
carbonyl group whzch carries in the 5-pos1txon_e silyl group substi-
tuted by three hydrpeafboe_redleels, such asf:riphenylsiljl,“dimeth&l-'
tert. butylsilyl or, eépecially, trimethylsil&l A B-(trihydrocarbonyl-
sxlyl)-ethoxycarbonyl group of this type, such as a f-(tri-lower
alkylsxlyl)-ethoxycarbonyl group, for example, especially 3-(tr1- '
'methylsllyl)-ethoxycarbonyl, forms with the amino group to be pro-

tected a corresponding B-trihydrocarbylsilylethoxycarbonylaﬁind group



groups and renbve each of - themindividually. The groups that can be
renmoved by reduction, especially those that contain halogenated | ower
radi cats (for exanple 2,2,2-trichlor- ethyl radicals),. isonicotinyl /
radi cal s (for exanple |son|cot|nyloxy carbonyl) and, especially, %
substituted benzyl radicals, especially 4- nltrobenzyl radical s of any ki nd,
are preferably renmoved by zinC #®duction, usually in the presence of an
acid, preferably acetic acid, and with or wthout the addi tion of an inert
organi c solvent, usually at roomtenperature. The renoval of a protectlng
group by aci d(ﬂqr— e:kmpllysnh’e sammtmsi;yneshmrMymmmngtd\@)caﬂaebf

groups of the tert-but tvpe nmeans. of  h 0 |de ydr.oge
fluoride or tT4% ﬁoﬁegggﬁ i‘%gici R ec"P Heyeggseggdf %%sl,’?'tlgl}/egcpmn
protecting grefiflustidef igashy neans of a I ower ali phat | c car boxylic acid,
such as formc acid and/or acetic acid, in the presence of water and,
optionally, a polyhal ogenated | ower .al kanol or | ower al kanone, such as-

l,1,1,3, 3, 3- hexdsl a.tbroopcsx:ibhe Z:oohse)rgrhepﬁfthmrcaacm umveanby hictddlmsm; it

s possible, fo I for Nl
. organi c aci d tr!}cﬁs }ggfgérrr% cuta° b°n {' %ogggégd grn‘?'l P o gg‘gjf
t n_{/| uor oacetas thesal ofl theaqualkyd qmeabsu:dmae Eenz&idrwlp-dze(hmhcm-bmarent

(o o tare B A Bonfebidecky SeBin)2 Ue SephioiiRRASEH 201 T
hydr ochl ori c gugs qﬁmﬂhécﬁ-(bﬁa.phe»gxiyﬂb-z-phep\gdyyah#quptmoxgtuahbauyl group
LD D i eIV i AP A8 FetoRl eRrichBlo KA o0 3 UhiN 500

glaci al aceticC ac orm'C acl reng and”“wdt er

actof dance wi adtethehatr pmneting E‘fmipsBdérma fr'EheeQdiRR]aﬂs ichybomibyidcidst er
groups are pr 5 e b n-yiel di ng
reagents, forgr xé‘ﬁpﬁ‘”% s6‘|’| so %?mq q’ﬁa%“&rﬁ%#‘? %%ses such as

. tetraet hyl anmoni um

For the optional tempora:y procectxon of hydroxy groups, protect;ng
groups may be used a.c_l.vantag_eously that can be removed’ byl_reduct:_.on,
g_f_,_- the above-cited text (Houben-Weyl), and also groups that can be
removed by acidolysis, such as.'z-fetrahjdropyrany_l » tert=butoxy-

carbonyl and feti-butyl; Preferred h}.’drexj-r'-proteet:ing'grbups that

— can be removed by reduction ara, for'exzmple, benzyl'groups that ﬁay'
be subst:.tuted :.n t:he aromatic mo:.ety by halogen, lower alkyl, lower
alkoxy and/or, espeexally, nitro, especially the 4~n1trobenzy1 group.

'\\a/ : It is also possxble to use acyl groups that can be removed under

weakly basxe condxtzons, guch as formyl or :rzfluoroacetyl.

For the optional protection of oxo groups, these are preferably
protected'as ketals, especially as'ketals derived from lower
alkanols, such as methanol or ethanol, or'adventageously of ethylene
glycol or as correspouding thicketals preferably those ofll 2-
ethaned:.th:.ol. All these groups can h.berate OX0 groups under the

condxt;ons indicated further below.

The. subsequent removal of protecting groups in accordance with the
invention depends on their nature and is carried out in each case in

a conventional manner known per se taking into consideration the



fluoride. Ketalized and thioketalized oxo groups are converted into free ~

.0X0 s by acidolysis wth usual. strong inorganic acids, or with oxalic-

" aci d t he presence of. water, the Iatter ones- advant ageously by _
treat wth a sulfur-bl ndi ng agent, e.g. a nercury | - salt -and/ or
cadm\umr’car bonate. Protegting groups that are unstable to basic conditions,

for exanple fornyl, trif uoroacetyl and carbonic acid ester groups, can. be
carefully renoved by the action of an aqueous sodi um-or potassium :
bi car bonat e or carbonate soI Yid puonia, _in an organic

or queaus
sol-ve®ETeRfe BFRF 5% S n?bfeerrperv%?u‘?rdd"% %Srgtf L @FP T é?%l?ﬁgh%ﬁ‘e preferably
r enov €dr Leardas, tHydrosyaahd Gxocbave Hieén apsselfectiad thienghegScamdbeunder anal ogous
condi tions., Those of..the e rodycts a ord e inve |onthat
cont aFRPES E“‘gﬁ‘oﬁb“éﬂ&f:e ?gfﬁfﬁ?@d?eﬁfgﬁéﬂ ynﬁr "'Fﬁ%&’ﬁﬁﬁrﬁg 8 i solation, in
t he f groopsf rhmablerbyaeciaoaﬁslis mn ﬁ:a-I aminoaand hydrcilyy, benddpétiddgt S havi ng
~aci di ups Q bt aj ne Each form can be
-'conve%%ﬁ?o‘%gg t%ﬁg? qlneﬁns(?\ﬁﬁ ?"‘“’I}h 3’5%@?85 “B8%eobt ai ned from
the aprotextdngigroupalaira ddvantsguonsly k—aml dpts SeingledBpéteibases it is in.
turn p055|bleto obtain acid,addition t's ially therapeutically
uoef ulRoed it e et RelrT, 16 TALEafAlRTE el e SRR s et i (1 ot s
of thsrot;meandlatembu neath eofa bhese indhtidearty.sal ts. Acids and their salts al so
stand in a simlar re- lationship to one another. Conpounds that have both

a free carboxy group: and- a basic group may be in the formof inner salts
and t Ifbe graups cﬂhhaldmdbefwml rsadubymiat apdcibily thése ithael ectric

P FRyTAIE: R T Bl bl Ty Gk bt ero e e ?rpfﬁ W
obt ai leehb]by:admmlem |mnaicdtﬁ.nyhe:hdtc41r30¢ﬁas efample istmicotinyloxy-
carbonyl) ‘and, especmlly, substituted benzyl radicals, especially
C 4-n:.trobenzy1 radxcels of any k:.nd, are preferably removed by zinc
reduction, usua.lly :|.n the presence of an ac:.d, preferahly acet:Lc acid,
and with or w:.thout the add:.t:Lon of an mert ‘organic solvent, usually
at TOOMm temperature. The remova.]. of a protectzng group. by acid hy- .
drolyszs (a.c:.dolys:.s) is carr:.ed out in the case of groups of the
tert-butyl type by means of hydrogen chlor:.de, hydrogen fluor:.de or
tr:.fluoroacet:.c ac:.d and in’ the .case of ac:.d-sensz.txve protecting
groups ch:.efly by means of a lower a.l:.phat:.c carboxylic ac:.d, such _
as formic acid and/or acetic ac:.d m the presence of water and
' opt:.onally, a polyhalogenated lower alkanol or lower alkanone, such - - \'/
as 1,1,1 3,3,3—hexaf1uoropropan-2—ol or hexafluoroacetone. In this | ‘
manner it is ._po_s_s:.b]_.e_,. fo_r example, for an N-trityl group to be re-
moved by an orgenic' ccid, such es formic acid, acetic ac:‘.d, chloro-
acetic ac:.d or trxfluoroacenc ac:.d in aqueous or absolute trifluoro=-
ethanol as solvent (cf . German Offenlegungsschnft D'I.' 2 346 147) or by
aqueous a.cet:.c a.c:.d, for the tert-butoxycarbonyl group to be removed
by tr:.fluoroacetic acid or hydrochlor:.c acid; and for the 2-(p-bi-
_ phenylyl)-Lsopropoxycarbonyl group to be removed by aqueous acetic
acid or, for example, by a m:.xture of glac:.al acet:.c acid, formic
acid (82.8% strength) a.nd wa.ter (7: 1: 2) or in accordance w:.th the
' process :.n DT 2 346 147. The B-s:.lylethyl ester groups are pre=



The starting materials of fornmula Il and V can be obtained by con- .
ventional synthetic processes, and advantageously in the nmanner which is

described in nore detail and exenplified for specifiec intér- nediates< -
hereinafter. Process c), also being an alkylation reaction is perfor (r§

according to the sane general copsiderations and under the same —
experimental conditions as the~atbve processes a) and b) as described in
detail above for the treatnent with an al kyl ating agent of formula 111A,

111 B or 1V, (i.g.__spbstit-uti | ti ' | ',Qgg Starting
‘material s -of f%’ﬁéfyar ceéinggeﬁb‘é%(%dl%n%%ﬂlg%lé%% gg\%%ﬁ%% g¥%?§ss s"'r known per
se, e.g. in thilusnidear ofl ematéehmasty nanganipdasés, soch lag tatrecthilamnonidhme :
am nes of fcnr%961)4I are known, or if unknown, they are easily accessible
by conventional *85HtHeti c methods. Process d), is also carried out in a
conventional manner under the general conditions of solvolysis, which are
known to conv ' i A ' r r i G acids eir
salts, ester seioeﬁta?ir%ae egsé-tg%gtfa hgé%oh%%gg‘ﬁf%?oé%gé#dgg g@lod?l.'g%%?ol ysi s
.With water is graops dy ecidodpsiawitie mssial stroug) inoxganicragdds ¢ ozovitnoxalicch
is at |east parfi.al ] SCI | el S S ] ethyl and
di {sopropyl et‘f'ncti‘-,'?i ? ;f&lfﬂ%lsp%? %cxe\;/\%%%gne brt,heefs!%e%g?a nl%hﬁv%gé%eegg?fy % '

t et rahydr of ur ctreptment! wikly aaswlfnotbinding agasthaegi a verrwmy| IT ~ssaltpandy| -
al cohol, butyl_al S %Rﬁ%jﬁ > ) g6 s unt of
wat er bei ng reocfﬁlcre [ ncﬁrﬁe a tg#a(tce%gfé&sg ?%I&%Jrsdgir‘&?gg%rug\?gﬁ‘%ﬁgl.go%%%si S.
The hydr ol ysi sconditisase afax sxampleofdrmpy, swifluprascetyl subearhenie daidr ganic

oo ety SEELP I 98 e £ s

especi al I'y i nosegdme ®rhpetassiuwe (hissriiepdte ordeerbonate spbustioneer,orlanial i
metals, e.g. s f%@gﬁ?% %gﬂo&g,aﬁ'a‘i”b §0%4d1Fent, s BTG al kool LdbevarFP] OYed

in at |east ric quantities giving rise to carboxylic acid salts
as prinmary prcthecprotecting groups are preferably removed under the reaction con~

ditions of the examples, or under analogous conditionms. -

Those of the end products accotding. to the inventicn that contain
. basic g;:éup_s are obtaiﬁed, depending on the manné: of isolation, in
. . the form of bases or acid addition salts; analogously, end products
having acidic groups may also be obtained in the form of salts. Each
form can be converted into the other in known manner. The-bases can
be obtained from the acid addition salts in a manner known per se.
W From the bases it is in turn possible to obtain acid addition salts,
espeﬁia;lly therapeutically useful acid additionm salts, by reaction
‘with acids, for example with acids of the type that form the above -
" -mentioned salts. Acids and their salts also stand-in a similar re-
.latio'ns.hip_ to one an_oﬁher. Compounds that have both a free carbbxy '
group and a basic group may be in the form of inmer salts and these

are obtained, for example, by establishing the isoelectric point.

The starting materials of formula IIIA, IIIB and IV, that is to say
the alkylating agents, are known or, if they are unknown, can be

simply obtained by conventional synthetic processes.
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- 27 ~~ The acidic catal ysts are advantageously applied as dilute agueous>
solutjon for the best result. Final products of fornmula 1, in which [ERR
represents an esterified carboxyl group, can be-obtained by carry- ing out
t he olysis of the nitrile with the correspondi ng al cohol (al coholysis)
in e/presence of a catalytic anmount of -an. anhydrous strong acid, '
rt‘ageousl y gaseou§'ﬁ§d?ogen chl-oride. Usually, excess.alcohol is used
as solvent; -however, inert organic solvents can be added, such as acyclic
and cyclic ethers (especially these nentioned above), and/or hal ogenated
I'ower'l){'ﬁl KeATsing Maserials| éﬁ%&?’&- iF dm&rﬁfndl’%m%&? ﬁ&rféf*.‘ If the :
al cohghysdnall &m&u&gre&ssuagwswaat&gfe@abycirnoe&e eRAsdd WROEh the primry
product .. (imno ester) is to be hydrolyzed, advantageously by addi ng water
to tHe dessribed im Pon detail,andiexrmplifind, fopi sRpcdfiic dREETT cohol ysis in the -
pr ese@¢atds RlrdRREced. Mt el y stoi chionetric equival ent of water, the
desired ester is obtained directly. In order to obtain a correspondi ng-
~amide (i.e. a conpeound of fornula I, wherein [ERR] is carbamoyl), a corres-
pondigidcdid b |, ca13b Einglh® alkylation duattfsmdlb p2@ofukdd 8edcrdihg al kaline -
hydrol ysis in the presencg, of drogen. peroxi-de. The starting material s of
f or mA%, the |SAmE HengEak (FoRFIfaTE %oﬁ&-ﬂﬁ%&#n%oﬁ??ﬁ%maﬁer se, e.g. by
a CoNGaAseionaad itk ONE Prdckhsds @) SNAOBP s GdscriBediinCHethizt arting -
mat erial of the above-defined fornula ,Vl is treated with_an -am ne of the
f or mAbve K] thih Srearmeptrydthofy qlkrkating A8ephPinfamHEs i ven her ei nabove,
- and W8 o AT E5RQNSib teridiveddNyatitin 62 kel tivveOhlifylatidg) .VI 1. Al SO,

P 00C et naferiala G SSHIORY Yl L ESL 0Ly LIS BLERELA T O O The

processes known per se, e.g. in the mannarfdescrihed ﬁnré'specifi-
cally hereinafter. The amines of formula VII-are known, or if unknown,
they are easily accessible by conventional synthetic methods.

Proceés d), is aiso'cartied out in a éénven;iqnal manner under the.
.genergl_conditinns of solvolysis, which are known to convert cyanides
~ (nitriles) into free carboxylic acids or their salts, esters or _
. imideé. ~:For the _ebnversion into a free acid, hydrolysis with water ' . A
is carried out advantageously in an'ingr: crganie'solﬁent which,is' -
. at least partially miscible with wéter; such as ethers (e.g. diethyl
' and diisop:dpyl.gths;, 1,2-dimethoxyethane or, especially dioxane or T
tettahydrofﬁrana) or lower alkannlé (e.g. methanol, ethanol, iso—~
propyl;alcohol,'bu;yl alcohols; especialiy tert-butyl alcohol),
a larger amount of water béing required in. the latter cases in order
to prevent alcoholysis. The hydrolysis can be catalysed'both by
strong écids,'especially inorganic acids such as sulfuric acid 6r,
~ preferably hydrohalic acids (e.g. hydrobromic or,'as'a first_choice,
hydrochloric acid), or by bases, especially inorganic bases such as
hydroxides and carbonates of alkali metals, e.g. sodium and potassium
hydroxide. The'bases.are usually employed in at Lleast stoichiometric

quantities giving rise to carboxylic acid salts as primary products.



-28:The eyclization according to process variant e) can also be carried out
in the manner known per -se, e.g. by dehydration. Especial ly. use- ful
general nethods for this: purpose are those devel oped in connection with._the.
‘formation of the am de bond in peptides, as reviewed in com pilative /
wor ks, e..g. Houben-Weyl, Volunes 15/1 and 15/2 as cited herei nabove. )
According to one preferred nodi &Voation, the am no group to be cyclize
rendered inactive by protonatiOn (i.e. inthe formof an acid addition

salt), and the carboxyl group is converted into an activated ester, such as !
that with 2, ZbS-a¢idin| eatapresopre pdventagenrelsoprrliet as;dhluse awiedphenol ,

2-ni tr ophenal &&mﬁﬁ@@flﬁhlweséréuamowmﬂlpmaﬁcw b RRmbtdgr gx¥ngaPOUNd,
such as N-hydroxysuc- cinimde, 1-hydrexybenztriazole or

N- hydr oxypi peky gepResenss &Pt%ﬁ*‘-’-ﬁrhﬁ’cﬁdvéﬁ}"’ﬁ¥ HETQHP N CRR bejpbiiiged Ry cREFY

i sourea, suc msoué%ﬁe%ﬁ%wuu of zﬂe e 2DEREER %@ur%eeﬁoﬁﬁ% rd1k8tol
general | y known activating age The cyclization is effected

basi fication (sleskalysis) g tl?ﬁsPE%RﬁHFF 8f CaRI Lt ifn APQUAS,SE anf emhvéxaw e a

quat ernary arnggghgBcial tadvgatagaamyahhaoastm&bew cBléride. WGALES
triethylam ne, ~N- ethyTrmrphoI I.ne or _N-nethyl piperidine, in order to

recactivate tereessialeobplodp yagdpas é?lﬁ%dhwvﬁﬁn\?‘&ﬁ? 9gstis felyepke

unpr ot onat ed Jaqr 5a aﬁhear%aeﬁlanaéﬁmeraw 1is mkl tespeeinliF¥Nesa0 [ ERR],
pre- ferably apprOX| matel roomtenperature, and custorrary solvents are

used, for exdMfgrEon ¥vtﬂ"(ﬁﬁ}ﬂ1’~6¥%ﬁ d lower Aikaneq Lespapiallychioro-
di net hyl f or ”Bfﬂrﬁ%d dii sRicronecaha)] 4¢, cill abédholysid fiQXééQzed out under

N-net hyl pyrrol i done, hexanet hyl phosphoric acjd trian de,, as well

Chivof of or M arRFFAEEHY FERTTONP GORBLELoRAe HROREIIBRY BFORYCH LIEHEY s8FeD)| i o

speCI al vari af pefnyde61y2eds Chivant ol yaariagrmaa toe tild rRaétdonact i vat ed
in situ by the action of ﬁe free acid w a carbodiim de, such as

N, N - di cycl ol fRiEFrES BERRTWiBte DYOFATTIRES I%‘M‘%‘F@"&M’c in;Fher presence

N- hydr oxysuccdgipgi %roi‘iha‘tﬂ?’ l&%biéuibﬂdu% ediivabertBE Watld] QWA NdesitBd NYI -
‘or met hoxy-substituted 1 % roxy-_ benztriazol e or

4- hydr oxybenzﬁf—t?.r 2ia3 obtainsd Airgchly .l ATdRF KA PBSEER & corresponding amide
(x.e. a compound: of formula I, wherein R is carbamoyl), a corres-

ponding nitrile of formula VIIT can preferably be subjected to
alkaline hydrolysis in the presence of hydrogen peroxide.

U
The starting materials of formula VIII can be obtained by conventional .
methods kﬁown per se, e.g. by a condensation analogous to that of |

_ process c) » in which a starting mater:.al of the above-defmed
- formula VI 'is treated with an am.ne of the formula

'ns'-m»c(Rl I

wherein R, and By have the meanings given hereinabove, and which
corresponds to the above-defined amine of formula VII. Also,
processes a) and b) can analogously be used for the f:réparation' of
the nitriles of formula VIII. - ' ' o



5- nor ber.nene- 2, 3-di carboxi m de), or with N, N -carbonyl diimdazole. - -29--
Starting materials of fornula I X can be obtained accordi ng-to general

- met hods--known per se, e.g. as discussed in nore specific exanples

herei pafitey. Al so, reduction according to process f) can be carried out in
a man % general |y known per se for saturation of such double bonds. Mre
speci\N.ca)ly, the double2®ond in the unsaturated starting naterials

corresponding to formula | can be | ocated between C-3 and C-4 or between.
C-3 and the adjacent nitrogen atom or between the nitrogen atom and the
adj acH cgetizapicd accoddihgnte pgocass paaisht élheams atleo Bed aarxifedt he doubl e

‘bond i dvant rjed t by.cata: |ytic_hvdr tion, e.qg. d 

Che. o 3P, ShY BETRRE k" e 38, sy SBbRinakEn < EANSS IR e oo he

met al fulegenédalmethodh foxr zhiw puephset aon thosedeveXtpedrimeoshertiesi um or, -
ially in the. _the ,C N bl d, by .diboran r conpl

by ar e Fue RoRBERaR: g e, BRgE, 1ore 1 pepliiie, £ REPReRn G Spu” The

unsatpﬁ_:]a!:hl'a'sbaky. legyg irtcabemiayl p Vol imes B5AC @nd: 152 agicieéd obt ai ned

ond chedtlantes e TR B JHE PPfFereie dea ERAEIGH, A8 Hatag BB 00000

accorth g tyclized dasrendered cimactine bytprotdmationn(i.eenid ahalfoganer al

ol velh Mo pEERRER 05 RV RS ToeRR e ot e b,

IB_, Z-Mbm?ahfs_ue:; Md\i_hd'u’-'rmhh%Iﬁimhnyﬁ',tdﬁtﬁpﬁ;mhéwli,npléiﬁl-pressnlce of a
ase, 6.0 _a tertiat _ne such Aas.rri agin._or.an _alkali neta -
hydr-i%h:mgﬁ%‘geng ,spoeg%;?%a?ek}e&giﬂiﬁ-nbé? %ﬁ?#&rfheesp&ﬁﬁ. al interconversiogsy
of a é-essrophegol; x| wintoduN-hyldrdxyr muhgi-,'is_ut:h @& Wthypdrorpsgesund Wi thin the
bOVe:1:3REEA, 1o erbrl ol G r-ufd- BRSBTS 4125 the ol Towing

natively with an N,N'-di-substituted isoures, such as, especially, -

N,N'~dicyclohexylisourea, or a .-sini'lar generally known activating
agent. The cyclizafioi- is. effected by btsifica'tion preferably by
the addition of an organic base, for e'xamble a ﬁﬁat"‘e'rhary- ammonium
.salt, or especially a tartia.ry.- Aming, éugih' as t:‘riet:h'ylémine, N-
ethylmorpholine or N-mt_:hylpipe_riding; :.n order to re=-activate the
amino group to be cyclized by 'converting it into the mprotohated
 form. The reaction temperitufe is usu;lly". from =20° to +50°C, pre-
ferably approximately at ‘Toom cempe'ra.tﬁrg, and customary solvents |
are used, for example, didxgn, tetrahydrofuran, acetdn:".ttile, 'pyfi-
dine, dimethylformamide, dimsthylacetamide, dimethyl sulfoxide,
N-methylpyr:olidqng; hexamethylphosphoric acid triamide, as well as .
chloroform and-methyl'ene chloride, and expedient mixture tﬁ'ei:eof.
In a special variant of the process, the carboxy gfoup can be
directly ac'tivat_éd in situ by the action of the free acid with a
carbodiimide, such as N,N'-dicyclohexylcarbodiimide (optionally with |
the addition of N-hyd:’:___oxys’ﬁgcinimide, | an unsubstituted or, for
example, halogen—, methyl=- or methoxy-substituted l-hydroxy-
- benztriazole or 4-hydtoxybenzo-1 ’ _2,3-triazine-3-di<ide or N—hydfoxy-'-

'S-norbornené-z,3-dicarboximide_) » or with N,N'-carbonyldiimidazole.



. areccarriced out: an amno group is alkylated, and/or an oxo group,
especially that of the synbol X, is converted into hydroxyl (plus hydrogen)
or into-two hydrogens by reduction and/or hydroxyl is converted into g%s by
oxi dation or into hydrogen by reduction, -30- and/or a free hydrogyjl™ar
carboxyl group is liberated f rgnd Ls esteri- fied form by hydrol ysi s@/
hydr ogenol ysi-s--and/ or a hydroxyl "or am no group is acylated and/or a free
carboxyl is esterified, and/or the aromatic carbocyclic ring in formula |-
|'s. hydrogenatged g ﬁa@yﬁr OoPleofmfrdd T da3! §&B6HA fhea?BilicRlt1dd) 2o BN O
carbocyclic ring 1s ydr ogenat e tetrahydro or aromatic
carbocycli ¢ rmethods| kn%m_éﬂi |eoBalaﬁ ﬁ%%éﬁ@éns% specifie examplesut by
wel t -known cogygitbig nmet hods. By the al kylation reaction, e.g. the | ower
“al kyl as represented by [ ERR] .can be introduced into the fi naI product of

fornmula 1, wherein [ERR] is hydrogen, using any of the nodifications
di scussed in gdeidi bodde@oRNREbEARGES lisraééyaeﬁf c\aarsa%r@ed 5o n a
substitutive and reductive al ati on can be yed, the forner with

al kyl hal i deshanes swe%lmkmgn mﬁ%w&ﬁ%awaewae%h davblecbemiss and
catal ytical | yuged 'sﬁeéﬁdcbyﬁr,oaﬂl d8libld Bodd GnCaRe uhfacuehsdd deivtds

adyant ageously wth formc acid as the reducing agent. By the su%st itutive
al Kyl ation, |Beksrialk sosresnonding tofarmulal awrde lonased beswesnCo3 A9 whi ch

'S a conponent=pf rti?&vﬁaﬂt@-@m Qﬁ@%;'&ééﬁteifﬁdi‘énbyzoﬁyrﬁiobeﬂﬁl the?l SO the

reduction of the 5-oxo gr mﬁ droxy is carried_out in the usual manner,
e.g. using a Bb\'ﬁﬂge% 3homapnd, fhe | a&é“%pé%‘?b&ﬂ gtom withinog grown d, -athein

alkal i netal Qefgiavdsd 4 K dousradbéld hermméa%iehuoeaemarmmyt&&he |
rre\&h’od of “Meerwei n- Ponndorf, or a nodification thereof using an al kanol

especi al |y | sapFisphvdnaseasiion, £-8yoriesothe: Aretataed conditions digenesedng a
netal al koxi dgg ﬂtﬁifrmLMESr&oﬁh@%%Qﬁﬁeul reduction, such as zine =

reduct::.on in neutral or acidic medium, or, especially in the case
of the C-N double bon_cl, by diborane or complex hydrides such as
sodium borohydride, as mentioned hereinhefore. The unsaturated
| starting marer:.als for: thxs process variant are obtained according
to known general mei:hods, e.g. those d:.scuss_ed in processes a) and
¢) and/or, in a more _spec:.f'ic' form hereinafter.

The condenset:l.on accord:.ng to process g) is carried out under con-
ventxona.l general cond:.tions at temperatures ranging between about.
\/ 0°C and 100°C in a solvent which is inert to the reactants, e.g.

methylene chloride, 1, Z-diinethoxyethane,- N,N-dimethylformamide
optionally in the presence of a base, e.g. a tertia.r'y amine such
as tr:.ethylam:.ne or an alkel:. met:al hydrxde such as sodium hydr:.de.

In performing the optional' interconversions of a resulting final
product of formula I, iato 'eooth_er compound within the above-
si:ecified"scope of forinu.la. I, transformatioos sucﬁ as the following
are carried out: an amino group :Ls alkylared, and/or an oxo group,
especially that of the symbol X, is converted into hydroxyl (plus
hydrogen) or :Lnto two hydrogens by reduction’ and/or hydroxyl is

converted into oxo by oxidation or into hydrogen by reduction,



to theé reducing al cohol, such as al um ni umisopropoxide, as a catal yst. The
reduction of the oxo group to two hydrogens can advant ageousl y. be -

~acco kshed e.g. .by treatment with amal gamated zi nc.and hydrochl oric aci d
.or iney-ni ckel "desul furization of a corresponding di.thioketal. The

- OXi yy of hydr oxyl toBd‘ Qrm oxo can be preferably carried out with a

deri e of hexaval ent™chrom um such as chromc acid and its salts, wth
"a pernanganate salt (especially potassium perrranganat e) or under the
condi ti ons of - 31 - the Oppenauer .oxidation, wth acet.one or

cycl oaedderoncfree kydrouyl oxneazhbomyl rgronp |1§opr-hquediefrau itat esgexti= Esterifi ed
hydro I I S ssed in detail
her ei gﬂ a%ég!g%l nﬂ%or?r]fgpﬁ g%e%% Egé%rn%%/%yng ﬁ&}%gi{_ ect :’i'}’ilnlg';n groups; the

acyl agreup &8 dsyilated anddor agfreeansrhoxyl aupsste;rzcaed:,u eudxt they t he usual

ooy o REGMEIE Ukl LERGHAS, 00 o PUMILK Sok LA 0T
- di azoéb'kéra@‘téttspb!ﬁml,l wﬂpazthﬁehmdr@rcmmwcélemm%mndl ng al cohol in.

the Phga ecﬁacea R0, o33 bgtalngito o gm.eukg%&s %ﬁ:ﬁc ing] Organic

sul fon drafing.agen -
carbodiim de) Al ternat | veI y the carboxyl group can be converted | nto__a U_ :

react \Ve ¢flgsd tv,g&w&:t E@f&ezmegm@aremﬁgg ﬁ??f e@%wmed in

connection w rocess € or into a m xe ‘W th an acid
hal i d@menéiOnaésméﬂ+ ;BYaéh%I ﬂéh?kﬂfﬁlde)r&;ntwtbhets-l theldtwetet ic acid, and

this g 1Vah Gkl g ﬁfggga i %%ﬁ%&tﬂeﬁh&tgeﬁé Pfq.nglbﬁ e The free

car box group can roman esterifred car I n .a manner v _
. gener of |fprwmiand, whegein Rl is BydM,cmmgynsd OIﬁyl;heotnyhﬁa.caﬁouspem al '

i nter ms%e&etﬁieﬂoﬂgﬁi% ghev%fcﬁﬁselﬁgwceky dqRg" ating one.

parti cul ar OXy group represente
substztut:.ve end reductive alkylat:.on can be emploryed. the fomer
with alkyl hel:.des, the latter with lower allphaue eldehydes and _ |
ketones and catalyt:.cally ect:.veted hydrogen or, in the. case of '. )

_ formeldehyde, edventegeously w:.th form.e ‘acid as the redue:.ng agent.
By the substitutive alkylai::l.on, lower alkyls can also be :.ntro-

'duced into an amino group wh:.ch is a component of the earbemoyl
group represented by symbol R , Also the reduct:.on of the 5-oxo
group to hydroxy is carned out in the usuel manner, e.g. using a
complex metal hydride, especially a mild one, ‘such as an alkal:.
metal borohydride (e.g. sod:l.um borohydnde) s or eocordxng to '
the method of Meerwem-Ponndorf, or a modification l:hereof using
an alkanol, espee:.ally 1.sopropyl eleohol, as both solvent end re-

.duez.ng agent and a metel alkox:.de, preferebly one eorrespondmg

- to the reducing alcohol, sueh as almn:.um 1sopropox1de, as a
catalyst. The reductxon of the oxo group to two hydrogens can _

' advantageously be accompl:.shed e.g. by treat:ment: with amelgamated |
zinc and hydroehlonc acid, or by Raney-nzckel desulfur:.zet::.on of
a eotrespondmg d:.th:.oketal. The oxidation of hydroxyl to form oxo

can be preferebly carried out thh a der:.vat:.ve of hexavalent
chromum such as chromc acid and 1ts salcs, wzth a permenganate
salt (especially potassunn permangenate) or under the cond:.uons of



[ERR] and [ERR|. In such a case, use can be nade of a proper conbination of
ester groups ‘known in the art especially as carboxyl- protecting groups
developed in a great variety in particular for the synthesis of pepti
cf. Houben-Weyl, Volunes 15/1 and 15/2 as cited herei nabove. Radi cal
-suitable for selective renpval with |iberation of the carboxyl are e
derived, for exanple, from atcithels that yield radicals that can be
renoved by acidolysis, such-as cyanonethyl al cohol, benzoyl methyl al cohol
or tert-butyl alcohol, but especially al cohols that yield radicals which

can be r ey asebipyeRttial beiiatlbi)) vith Acktdnd bk (YctbRBina0las HaRENE

al cohol , and espeC|aIIy 4- n|trobenzyl al cohol, or alternatively iso- :
“nicotinyl al esdosluminin isonroppside|3s fasaliats B3tesifisd hydroryl @rewes . 32-
al kanol s ‘ar e &Ehyibeaswehspmima&as \hehﬁbéshﬁzidf@ﬂd RASddta?D Harkid=
substituted silyl group, such as triphenylsilyl, dinethylbutylsilyl or,
especial |y, tabpFetimyresdepriomwith remavinghbndroxpl-peqtansiag arausssl ghan Pat ent

No. 851.576, afcbﬁﬁoal&pl%etﬁ Wf&ﬁ&%ﬁék@:&ﬁﬁb'&&m%ﬁkeﬁm@ removal
because the correspondlregm%l? -silylethyl esters, for exanp '

[ ERR] - (tri metUsppkivays e 1&5‘?%“3 ﬁaﬁ?é"-‘ﬁ?éné%%PFH Wdrdﬂgt‘?fnﬂ?’y’-dﬁl-kyl
es{ers but caRrsgdiactiic@iohe a’ CAMBYRAL $RE6S ch! Bk %Meh'm-ic@%g {Béh act ' On

of fluoride ions to retain other esterified carboxyl groups exa
al koxycar bonyliagealigae, paReqialdy Alagomethanss £y HEh gr%'ﬁ%smﬁbﬂidﬂ@}ﬂ“ hel r

nature and i §nCekd pplsdtide bf a©€HbnE2EGLd Batal1yel (RNl WEwRNBO{ bEOM per
se taking into consideration tpe properties of ,the other radicals in-

volved. The greamie spbfonisacid) randsoE R Hehydrating agent.Spes SLe3FICh®TE( hat
cohtain hal ogapséadmiauer Aﬂéﬁhni@d&?aﬂh% éd1PoxPK PHOLE cén He Coidreld Or oet hyl

radi cal s),isonicotinyl radicals (for ‘exanple isonicotinylozycarbonyl) and,
‘optionally SLHB§?|§|§Fé¥Fqﬂén§3H1VFE&ﬁqcSF%F°°5’ such as an active ester

mentioned in comnection with ptocess e), or into a mixed anhydr1de,

e.g. with an acid halide (i.e., especzally acid chlorzde) o;_w1th
trifluoroacetic acid, and this activated igtermeﬂidté_reacted with
the desired alcohol. R '

The free carboxyl group can be liberated from an esterified carboxyl

in a manner generally known, especially by base-cétalyzed'hydrolysis.
Of special interest, however, are methods capable of selectively N
liberating one particular carboxy groﬁp represented by the symbols
-cona_gnd -COR%..In'such a case, ﬁsé can be made'of a proper

"'combinatioh of ester groups known in the art especially as carboxyl-
protecting groups and developed in a great variety in particular
for the synthesis of peptides, cf. thbeanéyl, Volumes 15/1 and
15/2 as cited hereinabove. Radicals suitsble for selective removal

_ with';iberation of the carboxyl are esters derived, fbr.example, |

from alcohols that yield'radicals.that can be removed by acidolysis,'
such as cyanomethyl alcohol, benzdylmethyl alcohol or tert-butyl
alcohol, but especially alcohols that yield :adicéls which can be
removed by reduction, Such as 2 2'2-trichioroethanol; bénzyl
alcohol, and especzally 4-n1trobenzyl alcohol, or alternatzvely iso-
nicotinyl alcohol. An especially advantageous class of suhstztuted



espeC|aIIy 4- n|trobenzyl radi cal s of any kind, are preferably renoved by”’
zinc reduction, usually in the presence of an acid, preferably acetic acid,

and r without the addition of an inert organic solvent, usually at
r oo ) rature, those of the benzyl type, especially unsubstltuted benzyl
este so by hydrogenoly5|s t echni ques conventionally used for benzyl

groups—The renoval of =aA2e3ter group by acid hydr.ol ysi s (aci dolysis) can

~be carried out especially in the case. of groups of .the tert-butyl type, by

~means of hydrogen chloride, hydrogen. fluoride or tri- fluoroacetic acid.
-The [ &RRnols |arkcethyl alnobplybigh CAFEY pineFie Bopgsitdon m\Ed- by :
11 uor Lifyes fhed gifylngrf]:fpagﬁﬁt§asff¥ ﬁé@mhfyilumaﬂﬁﬁbafywmhernary or gani ¢

bases, such as tetTaeét Iannonlun1fPuor|de Est er groups that are

base- em,steabé@adém, U@meﬁhaﬂeilv-rme#wlb% Fomiezampld,ofr of an aqueous

Sod Uitk 1R BdanL 4. bsﬁars?en%esécul%nm Gfe pAEE{GH1EPLY subfdt@us ammonia in

an orga R Sotvent . usuar room t enper.at ure e ester .groups are

pr ef efemlsylemeramnabrbemese the 3prreqneeding, Scablyilerhyls estenshe . exanpl es,

or ungdgl o flggu 15%)-61:&?1%66&%&@& (H%aﬂih.ttl}eo€5t er groups can
t earl.ler

be chosen n ‘'stages of the synthe5|s by a roper choi ce of”
st art cusfomare @yt esters dubtcam selestgveﬁmberms@ apdelams, ectively o/
[ SOV A« E5de by Ot B ERInNG | A1l PLHIC SondVich Nedtald dUlEY | et tiidas (0 be

| i berated In the l'ast stage. The conpounds of formula I.in general, and IA

i n pasagbesyhigronpe §Pemlﬁﬁmmlymér di-ng to reaction sequence
1, which involves an advantageous sel ection of starting materials and

inter- mediates, and conprises the follow ng steps: a) condensing under W
condi th@rtsmalbaguesceamrzysu EroHpE Gependsionfthein nasure and] ERR] .

~is carried out in each case in a.conventional manner known per se

~ taking into eonsxderatzon the properties of the other radicals in~

~ volved. The groups that can be removed by reduetzon, especially
those that contazn halogenated lower slkyl radicals (for example
z,z,z—trxehloroethyl radacsls),xsonxeotinyl radicals (for example
isonicotinyloxycarbonyl) and, optionally substituted benzyl radxcals,'
especzally 4-n1trobenzy1 radicals of any . kxnd, are preferably removed
by zinec reduction, usually in the presencs of an acxd, preferably _
acetic ac;d, and wzth or- wzthout the addxtzon of an inert organzc
solvent, usually at room temperature, those of the benzyl type,
especially unsubstltuted benzyl esters, also by hydrogenolysis
technzques couventzonally.used for benzyl groups.

The removal of an ester group by acid hydrolyszs (acxdolyszs) can
be carried out espec1a11y tn the case of groups of the tert-butyl .
type, by means of hydrogen chlorxde, hydrogen fluorxde or tri-
fluoroacet:c acid. The B-sxlylethyl ester groups are preferably re~
moved by fluorzde-xon-yzeldzng reagents, for example fluorzdes of
-quaternary organxc bases, such as tetraethylammonium fluorxde. Ester .
groups that are base-unstable can be carefully removed by the

rapid action of an aqueous sodlum or potasszum blcarbonate solution
or, preferably, aqueous ammonza 1n an organic solvent, usually at

room temperature. The ester groups are preferably removed under the



wherein [ERR],and [ERR] represent hydrogen, |ower alkyl, |ower alkoxy,
| ower al kanoyl oxy, hal ogen, trifluoronmethyl or [ERR] and [ERR] take 3¢
get her. represent |ower al kyl endioxy, X presents. 2 hydrogens, one hydregen .
and one etherified or esterified hydroxy, oxo or oxo-pro- tected in % of
a ketal or thioketal and R is am no, lower alkyl- 9 am no, azido.o
acyl amno, e.g. |lower al kanoyta¥ mo or al kyl oxy- carbonylanmino,with a - '
conmpound of ‘the formula [ERR] wherein [ERR] represents hydrogen or | ower
~alkyl, Z represents -34 - reactively esterified hydroxy, and [ ERR]
represents hygeesdpn eeqdigiens of| the sraupdes SReynder3palosess, F(’?‘H\ﬁ&?‘}%ﬂ koxy,
| ower al kanoyl oxymet hoxy or | ower al koxycarbonyl (| ower) al koxy, b) .
optional |y reducing, hydrogenol yzing, hydrolyzing or alkylating the

resul ting i ntdepreRfiracenhisatisngph thecetRss SRPUBF GaRcbe ShRReD, 1p the ppydier |
wherein [ ER@:ngHEB?] thg(isyﬁ‘lﬁfesﬁ,k@?f-ﬁf'ﬁd t&fer! QdTek o eXstatthiRR mataffalsERR
y

repre- sent hydrogen or |ower al , | ERR] represents hydroxy, am no,
nmono- or di (|39cFeastRtsantrdy, 1P RAOCE 183x 2 %F%W&%Ffﬁ?’%ﬂ?,eﬂt@ﬁer o
al kanoyl Oxyﬁegltthagmeiﬂg (in@¥6ducal kyithNa NakbeAr wRideOtY 1 bé WiBErated in -
~al koxycar bonyl (| ower) al koxy, c) condensing a conpound of fornula Il' above
ur\g%r condi t itB&slaft BeaRecti ve al kyl ation with a conpound.of the formula IV
[ERR] wherein [ERR] is hydrogen, |ower alkyl, acylated am no (|ower)-

.alkyl, aryl, aryl (lower)alkyl, cyclal kyl (|l ower)alkyl and, [ERR] re-
pr_e}s/ent S Kydr’@ﬁz‘,‘é"ﬂ’l"t‘!“&%\éf)é‘ﬂ}%rﬁ ﬁB,gel)‘/‘Gé\%]r' éP‘L?PyX“ £P§F’(‘¥ 1)‘“&I koxy,
| over .al kano)grayyFes havaataged P ackbldRnigC 86 1eaytidnO¥@iuence 1, which

N involves an advantageous selection of starting .materials and inter--

mediates, and comprises the following steps: a) condensing under

conditions of basic catalysis, a compound of the formula

- xl
R' ®, l.‘—.
R W _ |
T o=} (X1)
AN Vo |
. _ - Rz a 11

~wherein R'é a_‘nd RA represeng 'hydrogen, lower alf:yl, lower alkoxy,

. lower alkanoyloxy, halogen, trifluoromethyl or R; and Rl'; ‘taken to-
gether represent lower alkylendioxy, X' presents 2 hydrogens, one
hydrogen and one _e:’herified or esterified hyd'i'oz_kjr, ox-c» or oxo. pro-

' tected in form of a ketal or thioketal and By is amino, lower alkyl~
amino, azido.or acylamino, e.g. lower alkanoylamino or alkyloxy=
carbonylamino,with a compound of the formula I |

R} - CH'- COR} (1I1'8)
v T

Z

wherein Ré fepresents hydrogen or lower alkyl, Z represents



al koxy,” or condensi ng under’ al kyl ati on conditions.a conpound of fornula IV
above with a conpound of the formula Il.1" A [ ERR] --35 - wherein [ERR]
: ERR}, have neani ngs given above in fornula IV and Z represents
esterified hydroxy, d) optionally hydrolyzing or derivati zing
the'r-= tlng product; e) converting any resulting conpound of formula IA
a ot her conpound o§4Lhe i nvention. Conpounds of fornmula Xl are
obt ai ned.fromthe correSponding optionally substituted and/or derivatized
2,3,4,5-tetrahydro-1 H 1] benzazepi n- 2-ones (J. Chem Soc. 1937, 456;

Bri t iﬁacmbwteskgsﬁﬁ,e%@d:bk?biﬁa ?Aapﬁéﬁatﬁlﬁat@xﬁM:.(]HﬁrI 1951) Novel

o epdnCainge JPHE FIKEREy AFTLCIEHEXALLERE COPI BT (GPPoRT ot i cod

- naphiodpal ®ser! amcaﬂoaglarmelhvkmykmvamam péducdng, exenpl i fied herein. -
- Sai d t trah I]b ze are nverted tQ the hal o-, e.g.
3 chEREReRY Ty at, URAIA LR, 9 FLREHIL08 508, SANECH JBFIBRIR || ong

exenmlol éﬁﬁinhsr@hﬁomﬂ. of dhe fo@RIEEIE’ With phosphorus pent a- chI oride

foll owed by hydrogenation. Substitution of said halo derivative with a

netal aside, e.g. sodi um agtde and optlonal re- duction, or substitution

W th ammonia or a | al gyl am nRZ and optional acyl ati-on', yi el ds corrpoundvsi
of fornmula Xl. Ater |\le4 Y, }r’rp%unds of formuta Xl wherein R represents’.
o]

- ~am no, alkylam no or acyllam n ~NE obt ai nda@Tby reduction and cyclization of -
~ the appropriately subs{k d/ or derivatized 4-(o-nitro-
phenyl ) - 2- am nobut yrR!C -aci —aind. opti onal subsequent N-al kyl ation or
~N-acyl ation. An al t ePnat e ynd hesis for the optically active conpounds ofv
this invention starts vvlth/cabce natural am no acid. tryptophane SpeC|f|-
o-n, . : .

where:.n R; R.;’, X' are as defihed for formla XI, Ri and Rg repre~
sent hydrogen or lower alkyl, R7 represents hydroxy, amzno, mono-
or di(lower)alkylamino, lower alkoxy, aryl (lower)alkoxy lower
alkanoyloxymethoxy, di(lower alkylamino)lower alkoxy or lower

. alkoxycarbonyl(lower)alkoxy, c) condensing a compound of formula IT'

above under conditions of reductive alkylation with a compound of N
the formula IV' .0 ' '
. L " | S
R} -C-CoRZ . ()
o’

wherein R{ is hydrogen, lower alkyl, acylat:'ed amino (lower)
alkyl, aryl, aryl(lower)alkyl, cycloalkyl(lower)alkyl and R6 Te=
presents hydroxy, d:.(lower)alkylam.no, lower alkoxy, aryl(lower)
alkoxy, lqwez.alkauoyloxymethoxy or lower alkoxycarbonyl(lower)
alkoxy, or condensing under _alkylati.o'ti conditions a compound of
formula II' above with a compound of the formula III'A

R! - CH - COR} (rrr'a)
1 '
2z



~callly L-4-(o-am nophenyl)-4-oxo-2-am no-butyric acid (L-kynurenine, '
J. Am Chem Soc. 76, 1708 (1954), derived from L-tryptophane) is converted
to an-optically active starting material of formula XI wherein [ERR] is
acylam.no, e.g. 3-(S)-t-butyl oxycarbonylamno-2,3,4,5- - - 36 - _
tetrahydro-1H ] benzazepin-2,5-dione as described in the Australian Jour
of Chenmistry 33, 633-40 (1980)7T 3n& | actam al kyl ation of a conpound of
formula XI with a reactant of fornula I11B, well known in the art, is

preferably carriedoyt, in _presence of .bases such as_al kald, nef gl

v s, o Ghecat by 7 Bo e BFATF iai0es dpelt 14 BRld AL FRE g
lpot ﬁssi u 31 t- btap&xsfk&sogemdvayd ntéﬁxii.dta ,hy&tq;qno'f)etoﬁtidﬂallﬁagfdmmziﬁg Ig. _

i thi um diisoprqpylam.dg or.under. con-_ditions,o ase transfer, catal ysis
e.g. in the predBFiTAtsFiag the HRSUhTiAg RFRAIRTLA Savervig: BPLAFE1tis

sol vent e.g. ¢dtipband @EOformala IA- fdd whétherneonpoundiiofattiec ipwanatione
preferably between about [ERR] and [ERR]. Condensation of internedi ates of
formula I' with the known [ERR]-keto- acid derivatives of formula [ERR|
(e.g. Chem Begdmpoudds o8 Iformfa3 XIbyre obtained cfdimate katreapondingasptionakiyt

e R B A AR
cnt |

ical reduz+ongsa(fanChensustc .a1937,1456; Gritiatppaventi 1j85972855| Lbebdgs ties,

advant ageousl y_an al kal i al,.Cy rqhydri de_such . 50di_um. cyano-
bor ohydr i de. X‘H‘e‘%‘ééﬁ'&ﬂ%ﬂmﬁét ﬁ}%q&‘ ?{]?Y' g agpﬁ%ﬁuﬁ%afya?e’évgﬁgyf o
bor ohydri de i scarttdg[adbanzanépincd-mes ars advintagéowsdy\iprparel y Beekihamol or
acetonitrile,_advant ageou in the presence.of. an. acid aydrochloric
ache’ or aceti ’éea&fﬁis?gng %Stje?%’ércgfﬁ?sé’gﬁgﬂﬁggndegfl%g%?‘zﬁga%d&h&%enge %gabl y
room t enper at using gideglatdsoknmn totthenack ahd exemplified Hewrimil a |1’ with a
react ant . , ' ' ) , -

Said tet:ihydro-—_[l]benzazepin-z_-ongs are converted to the 3-halo-,

e.g. 3-chlor_o-2,3,4,5-t:e_trahyd_ra-m[llbmazepin-z-one under con=

ditions exemplified herein, e.g. by treatment with phosphorus penta-

chloride followed by hydrogenation. Substitution of said halo

derivative with a metal azide, e.g. sodium azide and optional re- .

dﬁction, or substitution with ammonia or a lower alkylamine and

optional. acylatioﬁ, ,yields compounds of formula XI.
Alterﬁatively,, compounds of formula XI wherein R9 represents amino,
\/ - alkylamino or acylamino are obtained by reduction and cyclization

of the appré.pri.ateiy substituted and/or derivatized 4-(2:-:1:'.1:&0-
~ phenyl)=2~aminobutyric acid and optional subsequent N-alkylation
or N-acylation. : '

An alternate synthesis for the optiéa;lly active compoundé of this
invention starts with the natural amino acid tryptophane. Specifi-
cally I.-lv-.(g-aninophenyl) -é-oxo-z-amino-buty:ic acid (L-kynurenine,
J.Am.Chem. Soc. 76, 1708 (1954) , derived from L-tryptophane) is
converted to an optiéally active starting material of formula XI

wherein Rg is acylamino, e.g. 3-(8)=t=-butyloxycarbonylamino=2,3,4,5~



foll owt

.conpo
- as de

conpo

previ cestahydad-1HEH] benzazepdar2 H-dyoud asndasapibidd @ sthai Adstratiwpound of

formu

r"la III'A wel | known to the art, is carried out with or without
halysts such as triethylam ne or potassium carbonate in an inert
he conpounds of formula | in general, and 1A in particul ar,
prepared by sequences 2 and 3. - 37 - Sequence 2 conprises the -
g steps: a) condensing under conditions of reductive alkylation a .
und of the fornulasgi-[ ERR] wherein [ERR}, [ERR] and X have meani nigs. .

fined for formula XI, and [ERR] is hydrogen or lower alkyl,

und of the fornula I\f [ ERR] wherein [ERR] and [ERR}]. have neani ngs as

ot | ndaure ot SRbiscR S R0 K180, Tan Aecram EHRLORIE 8P, | ERR] [ ERR)

[ ERR] céigeichd [ ERBbriARRXT arith X4 rbwmteamufagﬁunsrmwlm ¥asai i ned, b)
conder.15| under, congltl ns_of bgsw cat; ysis a res uIt| n corrpound of

- the f&P Presepge of ”33 ch 1 ERR) wher.ei n

[ERR]

ditions of phase- transfer. catalysis e.g. 'in the presence of a tetra- '

23%F> #F SRS E IS0 BN 16F ket
as eal&a].EIiE}:al atyﬂri’ddsave.greaudhgs onSpqaawﬂmUB&c;tzdeI Ialﬁdh.

metal alkox:_.des, e.g. potassium t=butoxide or sod:l.um methox;de,
organ’ometallie rea'gents, e.g. hthum dusopropylam.de or under con-

_ butylamon:.mn salt, preferably in a solvent e.g. tetrahydrofuran,

dmethylformamde, at a temperature preferably between about 0°
and 75° ' '

Condensation of intermediates of formla II' with the known a-keto~'
acid derivatives of formula IV' (e g. Chem. Ber. 31, 551, 3133) _
by reductive N-alkylat:.on is carried out under cond:.tmns known to
the art, e.g. by catalytic hydrogenat:.on with hydrogen in the

presence of plat:.num, pallad:.um or nickel eatalysrs or w:l.th ehenucal _

reducing agents such as smple or eomplex light metal hydr:.des,

advantageously an alkali metal eyanoborohydr:.de sueh as aodum eyano- _

borohydr:.de. The reduet:.ve amination with an alkalx. metal cyano-
borohydride is preferably carried out in an :.nert solvent, e.g.

methanol or aeeton:.trile, advantageously in the presence of an ac:.d

e.g. hydrochlor:.e acid or acetic acid at a temperature between about "

0 and 50°, preferably ‘room temperature.

Alkylation of intermediate amines of formula II' with a reactaant |

of formula III'A, well. known to the art, is earr:.ed out m.th or

without basic ea.talysts sueh as tr:.ethylam:.ne or potassium earbonate

in an 1nert ‘solvent.

The compounds of formula I in general, and IA in partl.cular, can

_ also be prepared by sequencea 2 and 3.

~

O



c) pptiopally-hydrolyzing or derivatizing the resulting product, d) e,
“optionally converting any resulting compound of fornmula | into another £~
conmpound of the invention. Sequence 3 conprises the follow ng steps:
condensi ng a conpound of the formula VII' [ERR] wherein [ERR] is hydr
| ower al kyl, acylated am no(lower)al kyl, aryl, aryl (I ower)al kyl, :
cycl oal kyl (1. ower)-al kyl ; [ERR]‘r-’@pFesent s hydrogen or | ower ~al kyl; andt R
represents hydroxy, di(l'ower)al kyl - ani no; |ower al koxy, aryl (lower)al koxy,

| ower al kanoy] oxynet hoxy or | ower _al koxycarbonyl (| oweyr) al koxy, with a
conpound of t3ggueRge R cPMprisescihg f\%i‘?‘ﬂ%ﬁ {5ERE ",r)eﬁ?‘éi;‘)@ﬁl"ég I‘%@ﬁ"‘bgen or

| over al kyl, donBiion8tof EBR}criepralkgDitionds agfpouddov rehal fotmula over - al koxy,

| ower al kanoyl oxy, hal ogen, trifluoromethyl or [ERR] and [ ERR] taken

t oget her represent | ower - 39 - al kyl enedi oxy; X' represents. 2 _
hydr ogens, one hydrogen and qte etheri- fied or esterified hydroxy, oxo or
oxo protected in the fgym of ya ketaR!or thioketal; [ERR]: represents,

hydr oxy, di (| ower) al kyI%ﬁx’Qm'Tt)ﬁlﬂl koxy, aryl (I ower)al koxy, | ower
0X

al'’kanoyl oxymet hoxy or | gwertal k Ngar bonyl (Ikgxe) ) al koxy; - and Y represents -
oxo or dichloro- under cCgqp™djti#gnhs of reductive N-alkylation, or - -
cqndensi ng a canpound [g{)?{)r T VIl with a conpound of the above formula
VI™ wherein X' represems oxo, & represents hydrogen and one reactively
esterifi.ed or etherified hydroxy, or with a 3,4-dehydro elimnation product
of said conpound or with a 3, 4-dehydro derivative of said conpound; b) .

- optionally reagideesigR! DRI @hd 2’ NBavy mdingd!ds7 Hagide efdre Fotnula0x Tyl oduct ; -c)

optionally -conver;i_na a resulti'ng conpound_ into another - _ -
\_/ - and RS is hyd ogen or lower alkyl, with a compound of_ the formula IV'

0
il a : .
RI-C=CO=R - . (1)

vherein Ri and Ré have meanings as previously defined, or under .
alkylation honditiogé with a compound of formula III'A -

W - o - . ' . Ay

| Rl.. c':a COR, (II1'A)
wherein R]'.,' Rg and Z have meanings as previously defined,to obtain -
a compound of the formula V' o T

X' o .
R' n - - R '
IANGE Samse @ 5 ?
N
:>< \T/ \--Ifl - ({1 - (V")
. L) . _
el N co-R!
R} g 6
o _

_whereiﬁ_ Ri s R!, R, R; ,'Ré gnd X' have meanings as previously
defined, b) condensing under conditions of basic catalysis a re-
_ sulting compound of the formula V' with a compound of the formula

III'B



seq

I11"B and VII'

[ ERR]

al kyl ation, reductive N-alkylation and al kyl ati on of am nes are
a nyageously carried out under the conditions described for process 1.

nces 1,. 2 and 3 described herein, reactants of e.g. fornulae IIl'A,
may be replaced with the corresponding nitriles,
and [ERR] respectiggely. The-nitriles thus obtained may be converted

coquﬁpd of the invention. In the preceding séquences..z and 3 the st eps ‘of

In

e.g. [ERR,

to the carboxylic acids, esters and amides of fornmula |I using nethods well

known to.the art. The starting materials of formula VII' represent am no

acids and derivatives well khown to the art. I{ is noteworthy that the

W th

optically actlge.CQﬂpoummi of this (rgye)ti on may be synthesized startlng'
an optlcal?y gctive
L- [ ERR] - am nophenylzgut yri c aci d,

I.n the case of reactants of formila [TI"A; 111"B,. 1V and VII' wherein
[ERR], [ERR] or .represents hydroxy, an appropri ate carboxyl ate salt
i s preigRed E‘L qoha'ﬁ mganinstote Pesmggﬁeéhn st h t he ‘descri bed -

onpound of forrmula VII', e.qg.

L- phenylalanlne and derivatives thereof .

inter @%@i&&l@#hﬁﬂ:@bﬁﬂs or derftiz{®y the rtetsazmgulsﬁiube, t he foregoing
“processes have.the neanj ngs as %%;ned belg%% ea glvel esterlfled
hydr o%d 9PELMALLY i CONTREFINSS AR TRPRIFIRS CPmRP m ik 1B or gani ¢ aci d, o

aboveamdthed dimBb@itoE CtiRC ifiventifn. hydrochl oric,

acid,

hydr o

hydrobronlc or .

hydri odi ¢

~an aliphatic or aromatic sulfonic acid, e.g. nethanesulfonic acid or
p- toluenesulfonlc acid. Etherified hydroxy represents preferably | ower

al koxm mes ajbiaOEyL 10wiig b'tbﬂé@)/a)T&lﬁxdeﬁiixtgnalcc&beaﬁi of ' reduci ng,
JF the” formi - -

y&rQI yzi ng or .

EN -cE-cCORY. | (VII")

wherein R} is hydrogen; lower alkyl, acylated aﬁino(iower)alkyl,'
aryl, aryl(lower)alkyl, cyeloalkyl(lawet)alkyl, Rg represents
hydrogen or lower alkyl, and Rg represents hydroxy, dz(lawer)alkyl—
amino, lower alkoxy, aryl(lcwer)alkoxy, Lower alkanoyloxymethoxy
or lower alkoxyearbonyl(lowe:) alkoxy, with a compound of the
fonmﬂa.VI'

3" it

-t NG

wherein Rg Tepresents hydrogen or lower alkyl R; and Rz represent

hydrogen, lower alkyl, lower alkoxy, lower alkanoyloxy, halogen,

trifluoromethyl or R;-and Rz taken together represent lower

u .



deriwatizing the initial products of the aforesaid processes and the
~conversion of a resulting product into another conpound of this invention:
are performed by chemcal nethodol ogy known to the art and exenplified/=:
herein. Conpounds of fornmula. | or A wherein [ERR] and/or [ERR] is | owe
al koxy may be ami dized with amoni a, nono- or di(lower)alkylamnes to yield"
conpounds of formula I or | A waegselrn [ ERR] and/or [ERR] represents unsub- '
stituted, mono- or di-(lower)alkylam no. Conversion Q conpounds of fornmula

| or | A wherein R6 and/or R is lower al koxy, aryllower)al koxy, - am no, ,
mono- or di - (ledkelepadiaxy;iB’ CePFRAGRES 20hYIRASART a ORe J1YAF28amh 8RE oRe [ EURRF L~
and/or [ERR izeaq %i'eé'iérlﬂfgﬁﬁydﬂo%ﬁii%nbﬁgﬁg oteEEdd i kHaUEorY of Yl Ol ysi s
W th inorganic acids such as hydrohalic or sulfuric acid or wth aqueous

al kal i'es . pref &etah prathigketakst B mepmesspcadydseety di(iover)alilanisg i loer
hydr oxi de. Thgjg&lechs SIS 1Y) Diwes OXTXaHSFIDxGhe we erein

[ ERR] . and/ or ‘[iI]éRR] ’r%ﬂigéent-sgfgﬁg]’-gwﬁel ower ) al koxy_é.bégwgta%g‘:]ézy Iajé%ﬁo o
conpounds of rCaFhanyi(lowsr)alkowne 28T HSPESRERSP 9%0 Pk fiskiares Fp~ -

41 - s advanyagfpeshy reahddi®e ME1kPYative] QICasHdéab g a] usl @gen in the
presence of a catalyst, e..git pal | adi um - Conpounds of fornula | or |A

whgrei n- nei t hEPTRERARYIoFiFiERRFompopRE finthe Bhaye formie VR wheradm Ed to . |
nmonocar boxyl i gepfdsdacdloxb ¥rbprdsetts Iydrbnchd @R WackfiRTy etdrifid is
hydroxy. Such conversion Is carried out by selective hydrolytic or S
hydr ogenol yt i @F PeheEHtHeds hYAROEY & AL, 2t Peb—dphydrne HIIRREIGH RY0dueh @i cal
character of lghed [cokpdunanse iR a SyYhsddhlyifd) derivatete I 52 cbfiporadfls of .

formula | or | A wherein [ERR} ;and/or [ERR] re- present, hydroxy or salts
t hereof may bd®) cRtirnatlygregucingy,bydrolyziag or derivatizing 'the resulting :

product; c¢) optionally couverting any resulting_ compound into another

compound of the invention.

. ~ In the preceding sequences 2 and 3 the steps of lactam alkylation,
' reductive N-alkylation and alkylation of amines are advantageously
. carried out under the conditions described for process 1.

\/ In sequences 1, 2 and 3 described herein, reactants of e.g. formulae
1IT'A, III'B and VII' may be replaced with the corresponding
_nitriles, e.g. gﬁlcﬂ(Z)cn, xi!ca(z)culand BSNBCE(Ri)CS respectively.
The nitriles thus obtained may be converted to the carboxylic acids,

\/ ~ esters and amides of formula I using methods well known to the art.

The starting materials of formula VII' represent amino acids and
derivatives well known to the art. It is noteworthy that the
optically aétive compounds. of this invention may be synthesized
starting with an opcicaLIj-accive compound of formula VII', e.g.

L-araminophenylbutytic acid, L-phenylalanine and derivatives thereof.

In the case of reactants of formula III'A, ITI'B, IV' and VII'
wherein R;, Ré or Rg represents hydroxy, an appropriate carboxylate
salt is prepared, preferably in situ, before condensation with the

described intermédiates cited above.



free carboxylic acids may be converted via reactive intermediates to nono-

appro%i.gt'e al cohol s or reactive derivatives t hereof well known to the art
ifle-the correspondi ng nono- or bis-ester, nanely conpounds of fornula I*

.to gi
or 1A%y ein R6 and/or R7 is |ower al koxy, aryl (lower) alkoxy,
al kan xymet hoxy, or | ower al koxycarbonyl (1 ower) al koxy. Furthernore the

or bis-amdes of fornul a 40 wherein [ERR] .and/or- [ERR] represents am no,

nmono
inte
repr
X o

-to compounds o.f formla.' Ior IA wherein R

- or di-(lower)al kyl am no. Conpounds of fornmula | or |IA and
n%ig__g;%s(ate?%efg,_ e.]gq. of formulae. X and V', wherein X or X - .~
esen UBRe donthe fodegaing hprocesss RANSIRY conpounds wherein X or

Mt@?iﬁ“@‘éﬁ’g. by catalytic
hydrogenation, e.g. with hydrogen in the presence of a platinum catalyst,
or with a netal hydride reduci ng agent such as sodi um borohydri de.

r

eprassdéfiine® W 1By dr ogen.and one hydroxy by redu

c » - ° .
onver;:.og of compounds of formula I or i wherein R. and/ . i
Lover alkoxy L B | ’ - %g and/or R7 is
'y ary _ower)alkox_y, amino, mono- or di-(lower)amino

5 gnd/or. R7_represeﬁts _

The selective conversion of compounds o
R, and/or R, represents 'ja-aryl(lbwer)al

_compoun'd_s_ of formula I or 1A wherein R

£ 'fomt_x;a._'I o_f IA wherein
kqu, e.g. bgnzyloxy té_“_

and/or R7 represét;ts h'yd.r.oxf

‘Resul t Ancpaetiplyndsedth @i &l ! or. X' represents one hydrogen and one hydroxy
- may beacsotr_vert,egn_to .con%%‘du%&é?me‘f@ﬁ?s%%ﬁ'sm regperifiad y WO hydr ogens,
e.g. by TAPEEPresmic: oy @rgenim aeid; asovdlQyst, @ déaggibodi.im de, e.g. the
adduct efgr BpdkdRK16:9R] L?ﬁﬁo‘c-' a.conpound whef e nox*6r2kds r epresent s one
hydroggn and. ‘one_hyd oxy “w §i 8% AvEreedic cagidedan nildshdeict e presence of
cupr ous CRFHT isYdfanieorciidage g hbﬁﬁ?@]fﬁhi&fe%iﬁdofdeiﬁr-' bed i.n Chem Ber., v
107, 1858.(1974). - 42 - Alternatively, the comio nefekfente X or X
represents one hydrogen and one hydroxy may be first converted to the
correspondi ng conpounds wherein X or X ‘represents one hydrogen and one
acyl oxBrhérified AA0%Y radP, bsequent |y reduced, e.g. by -catalytic L
hydro)gﬁgat ionin 'tﬁ?pf@%ﬁ%&’(ﬁrggeﬁhWam Bhioxlyy sé.g. L dleth@RpOUNds wherein
X or 8. Opr &dUReRY L wo hydrogens.  The above-nentioned reactions are W,
carried out according to standard' . _ _ : . .
dee optlonal Steps OE' re'ducmg’ _ydro‘geﬂC)lYZing.' hydrOIYzing or
thr:.vanzms the ;n:.t:.al .products of the aforesaid ﬁroceéses and
@ conversion of a rest_x;tzng product into another compound of thi
18
invention are performed by chemical methodol o
ogy known to the art
and exemplified herein. .
. ::np :‘mds.of formla I or 4 wherein .Rﬁ sndsoz R7.1'-8 '1§wer a']'.ko*y. | | U
. - ylo:_;:md:.zed\ with mn:.a. mono~ or d;;(ldwer')a'lkylamines to fiel d S
m:np $ of formula I or IA wherein R, and/or R7 febresents unsub- f
stituted, mono- or di~(lower)alkylamino, . | S



nmet hods, ,in the presence or absence of diluents, preferably such as ar
inert to the reagents and are solvents thereof, of catal ysts, condensf
sai d other agents respectively and/or inert atnospheres, at low. . X
tenperatures,room tenperature-or el evated tenperatures, mehndﬂyatthe
boiling point of the solvents used, at atnospheric or- superatnDspher|C-
pressure. The invention furthéT4FﬁtIudes any variant of the present -
processes, in. which an internediate product obtainable at.-any stage
thereof is used as starting material and the remai ning steps are carried

out, or the pfso‘i@@&t'a&&iisi?Oéﬂr'rﬂé@‘iuatbyalﬁ¥dﬁg%ﬁ81§sliﬁr@lﬁag wdrbaemhch the
startl ng materials are fornmed under the reactj,on conditions, I n which

the reaction E¥npPEatence of & ALALTIY ere PBHIANIN®t heir salts or optically
pure antipodes. Mainly those starting materials should be used in said
reactions, that lead to.the formation of those com pounds indi cated above

‘as bei ng espe‘?ﬂm&PF‘}dsugﬁfﬁW‘&ﬁe%|I|4g“¥ﬁ¥%é‘%ﬁ5?‘b§'50‘!°rsFar’ieipﬁﬁs%er| al's

and met hods, KyaRoRP'ia ﬁ%@%u&@k&tﬁlytobﬁoﬁ&a&b&yﬁ%mdiﬁswfef@fmilhel Rassi bl e
i sonmers or- m'xtures thereof, for _ exanple, depending on the nunber  of

asymmet ric cathyheraignene 98 By apd By FE&W"FQ’SF\'EFE"I‘ SORYPTALO% IS SRIFdEd or as

- 43 - nixturQk By selbé€ive hPTHORyEicS UE ydRogaotiRiceprodedited Welbb kabwn
di ast ereoi soners, Resultjng m xtures.of di stersm sogga%}eand m_ Xt ures of

racemat es carFbH&he A% 3pd hassd Pﬁeﬂﬁa@?"&ﬁ tFRBTRERAT nfe 2P f er ences
of the constigywgbituentsd. kKNOwn manner, into the pure isoners, dia-

stereoi soners or-racemates, for, exarrpl e by chromat ogr aphy and/ or fr_ac-tl»onal
crystallisation.. Resulting racemates can furthernore be resolved into the.

Owaﬂ anti msies‘:ﬁbokﬁmm a8tid € forin@la &Wvﬂteﬁﬂmé/ shdldri n.?tﬂeen from

present hydroxy or salts thereof may be esterified with the

appropriate alcohols or reactive der:.vat::.ves thereof well knowmn to
the art to give the correspond:.ng mono= or b:.s-ester. namely compounds
of formula I or IA wherein R& and/or R7 is lower alkoxy, aryl(lower)
_alkoxy, lower alkanoyloxymethoxy, or lower a.lkoxycarbonyl(lower)
alkoxy. Furthermore the free carboxyl:.c acids may be converted via
reactive zntermed:.ates to mono- or bis-amides of formula I wherein
N i!6 and/or R7 represents amino, mono~ or d?.-(lewer)alkylam.nc.
Compounds of 'fofnx-'xla I or IA, and intermediates therefor, e.g. of _
formulae X and V', wherein X or X' represents oxo may be converted
\/ ' to the corresponding compounds wherein X or X' represents one
hydrogen and one hydroxy by reduction, e.g. by catelyt:'_.c
hydmgena:ion, e.g. with hydrogen in the presence of a platinum
_ catalyst, or with a metal hydride reducing agent such as sodium
boroh.ydride. Resulting compounds wherein X or X' represents one
hydrogen and one hydroxy may be converted to compounds wherein X or
X' represents two hydrogens, e.g. by catalytic hydrogenation of
the adduct of a carbodiimide, e.g. the adduct formed by condensatzon
of a compound Wheirein; X or X' represents one hydrogen and one hydroxy
with dicyclohexy'lcarbodiimide in the presence of cuprous chloride
accord:.ng to the general method described in Chem. Ber., 107, 1353
(1974).



— :
. an ¢ {ical ly active solvent, by neans of microorganisns or by reacting an-
aci@end product wi.th an optically active base that forns salts with the
rac c acid, and separating theét2salts obtained in this manner, for exanple
on the basis of their different solu- bilities, into.thé di astersoi soners,
fro tv\,hl cp. t@e antipodes can be |i berat ed by the action of suitable agents.
BasTt T atent ¢ pridwuesmposnds Whresins & ox X ciepresentsnere tdregeni gsdes, for
exanplgie Wdﬁﬁ?% bé'ﬁ@s@fcoﬂb@ﬁﬂe@ré‘@rtﬁé'&r%@s%o?tdiﬁ' ‘RRpouddsd- by the
fractional - stallization of d- or I|-tartr racemc -
i nter r@sramas or X't seRTeSgNtR OB hydsogam and jesRi %‘é’lBéYrésGI- \Asgtaxy)
Advant age C e ated. Finally,
t he coﬁrr"%oﬁ“ﬁJ ?&ﬁgeﬂlynu\%ﬁ ;[éoﬁ a%c%{%;}r%?@é%? g‘?ér%gggﬁond 'Ei tﬁeﬁggr ee form or as.
a sal teregeneeoPf g pplladiym: ¢3glitoe te fempeundsnykaneda ¥ oxroXh reor r espondi ng
aci d afdlbhid tadldydrbgdilscr abl y with the use of a pharmaceutically
acceptabl e acid or ani on exchange preparation, or resulting salts can be
converted into the correspondi ng free ‘bases, for exanple, -with the use of a
StT ONOffa REGR-pSMSAnes r2abBicl e am@uusndmdé&@lqg  saiRRhC Salt, e.g.
-an.al kal1 netal - hydroxi de or carbonate, ,or a cation exchange preparatlon A
corrpomﬁ;he#s,f epniheapremssérmakmr of diluantge PrefrERbly svclof formula 1A \J
wher eidy are -irdft “td ERRIreapehdl ahERRE mn&ssseeﬁefe%rfboaw caddyskys al so be
converted into the correspondi ng netal or: anmoni um sal t's. These or other
sal t s,conflensiagaem|seid (qrbep| agente Fespestiyply apd o daerbatpesuheres i on of t he
bases ab&aw&d.pefmxbssssosr Q:eﬁﬁ’é’t\é%i@%r' Bid&rated tt%mpamu @its are separated

and the bases are 1iberated fromthe salts. I.n view of the tl ose

r el at i RFeSAFIP ettt dds kcﬁélﬁsep@leﬁrﬁfoah%lss%mpttsmssﬁonﬁémsnwrf-ﬁe fofm of . \J |

their @Ish&ramﬂﬁ,\éﬂ@ prespgiend is referred to in thi.s context,
correspondi ng sa S aI SO 1 nt ended, pI’OVI ded. such .

The mvent:.on further mcludes a.ny variant of the present processes, :
in which an :.ntermed:.ate product obtamable at any stage t:hereof is - -
" used as sta.rtmg mater:.a.l and ‘the rema.:.nmg steps are carried out, :

or the process is d:._scontmued at any stage thereo;E » or in whlch the
starting materials are formed undexr the te'action'eonditi_ons, or in.
which the ﬁrea_ction components are used in the form of thei_r_s'alts S R -
or optically pur_e_'anti.podes. Kainly ‘those starting materials shouid | |
be used in said reaction_s » that _lead. to the fometion of those com— _
pounds indicated af:ove_ as being espeoially useful. ‘

NI A R i T . S . . o . S ] i g’ : \)

Depemhng on the cho:.ce of startmg materials a.nd methods s the new
compounds may be in the form of one of the possible isomers or
mixtures ther_eof,, for -example, dependmg on the number of asymmetrio' B

carbon atoms, as pure optical isomers, such as antipodes, or as




is possible of appropriate under the cirumstances. The conpounds, in udi ng
their salts, can also be obtained in the formof their hydrates, or/clude
ot her solvents used for the crystallization. The phar maceut i cal O
corrp05|t|ons according to the invention are those suitable for ent er ;
such as oral or rectal, and parenteral admni- stration to mamual s,

i ncl udi ng man, for the treatment, or prevention of diseases res'ponsi ve to

i nhi bition of angi otensin- conver¥i n ng enzyne, e.g. cardiovascul ar. di seases
such as hyperten3| on and con- gestive heart failure conprising an effective
amount of a piixtoees of| wrfilcal |igomend such @fpranenatss pormixtures ofr

phar maceut i ca& ?19 P{,@}J g€ salts thereof, alone or in conbination with one
or nore pharnaceutica acceptabl e carriers. The pharmacol ogically active
conpounds of the invention are useful in the manufacture of phar'rra'ceutical
conposi tions f ' j

adm xture wt xch} %@3? {fggﬁéegrag sulta % Qﬁ? elfbhscgge%g%fg

par ent er al aptpin batseparatadebw rthecbanis @iat;hetnhyambegeumalndu&ﬂssen@s Of _
conpri si ng t hg,Ackd g ehdilsC UL th JnP hid!, ‘F‘A:f&“:ﬁé;@g} edga— ) aCt ose,
dextrose, sucrose, mannitol,” sor |to cél ose yC|ne

| upri cant's, estpresidomens qrarmmtu.edor ExXaupke brt@rnuy:mam endm cium
salt and/or pﬂa\é@i&%ﬁ?ﬁ@tﬁﬂs’atiﬁ tabl ets ‘al so ¢) binders, .e.qg. - -45 -
magnesi um al um nium si[icate,” starch paste, gelatin, tragacant h .

met hyl cel | ul ose sodi um car boxynet hyl.cel | ul ose and/ or- pol yvi nyl - -
pyrrolidone, | Shka N Egp&& C 19i ni c
acid or its sodi S%ﬂséﬁgceﬂ)ﬁeg c?hrélgl%cent %%%Fgésﬁgﬁd;%% ?Qagso ents,
colofants, flmvgdawuymmhgds,l fipe cxatple bprrecppstalidsationcfyomef er abl y

aqueous i sot ogf GpefldiiyUttith 219@E1SbP Rans of microorganisms or by

reacting an acidic end product with an optically active base that

forms salts with the racemic acid, and separating the salts obtained |
in this manner, for éxample on the basis of their different solu-
bilities, into the diastereoisomers, from which the antipodes can
be liberated Sy. the action of suitable agents. Basic racemic products
can likewise be resolved into the éntipode_s, for example, by separa-
N\ tion of cii.astere’omer:_i.c salts thereof, e.g. by the fractional cry?
stallization of d- or l-tartrates. Any racemic intermediates or
starting materials can likewise be resolved. | |

\_/ Advantageously, the more active of the two antipodes :!’.s isb’lalted.

. Finally, the compounds of the invention are éither obtained in the
free form, or as a salt thereof. Any resulting base can be converted
into a corresponding acid addition salt, preferably with the use
of a pﬁarmacéutically' acceptable acid or anion exchange preparation,
or resulting salts can be converted into the corresponding free
bases, fof example, with the use of a stronger base, such as a .metal
or ammonium hydroxide or a basic salt, e.g. an alkali metal .
hydroxide or carbonate, or a cation exéhange prepafation. A compound

of formula I wherein R, Tepresents carboxy or of formula IA wherein - |



)Qsi tori es are advant ageously prepared fromfatty emul sions or *
Sai d conpositions may be sterilized and/or contain adjuvants,
#5\drleserving, stabilizing, wetting or enulsifying agents, solution
: salts for regulating the osnotic pressure and/or buffers. In.
addi tion, they may also contain other therapeutical | y val uabl e subst ances.
~ Said conpositions are pr&pared according to conventional m xing, :
granul ating or coating methods, respectively, and contain about 0.1 to 75%
preferably about 1 to 50% of the active ingredient. A unit dosage for a
manmefORyf andsont CoRy, reprAPeRty GRApOXD SER| thuscalaoche fgoverted iaro200 ny of the
- activg, T, Ob+ QidnBak S t Il lustrate the
"1 nvent |éogghe% gﬁﬁemr%o‘?@ﬁ)l %t const‘?ﬁﬁggﬁaﬁ Eﬁ{s% 6€|°?r:1ﬂtg§?s| ggs 't her eon. :
Tenpefan gremple; cthe pigratasdcgneelsocheatysgdafrr, pamhaatquapt sthaher ever given
are Didded swca\eﬁwpttueléasaetaezee&wegd qfnberm%e eile! sRUBPHLALI ONS are
:performed under reduced pressure, preferab meen about 15 and 100 mHg.

I n t heepaxatedpnd gheoberes are libarated) from F17$ \ﬁﬁb%%i Anrpiew ofhan one :
asymwah; Bfeehe ,:Q*ng&hﬁ%e rd g'gﬁgounds are
denote E%&,e%ﬂu%#ﬁpsb& s%tfgggnp es %d?gg%ec o
di ast i &bpskaym o téeimaﬂue, %e%rammg@dzeyr@nym%&p 1@# operties, e.g.w/
mel ti g gPQbdtexe | & dbtvdapBhdindl koIt 29 &Momwp%vi i g ©0, O nucl ear
magneti.c resonance spectral properties. I'n the case of conpounds
of f obrpPasiblgrox Rpmféﬁﬁeﬂnﬂsr[mlmt%%symtrl c center exists in
the side chain at the carbon atom bearing the nitrogen atom the synbols A
and B have been assigned as follows to the respective isonmers on the basi

of thERe cpmpovnise inp otheds eaktsmueanyalempe. ehradned Hasthe of i gration

t hi n- fo'f’dheof @ﬁ@@f%ﬁrates, or include other solvents used for the :

crystallization.

The phafmaceuticei compositions accoi'_dihg..to the invention are. those -
‘suitable for _en:ei:e.l, such as oral or rectal, and-_parenteral- admini-
stration to manloe_l,_s » including man, for the treatment or prevention

of diseases responsive .to. inhibition of angiot:ensi_ﬁ-eonverting '
enzyme, e.g. cardiovascular diseases euch; as hypertension and con-
gestive heart failure coﬁp'risi.ng“ an effective amount of a pharma- "
cologically active compound of formule I, or pharmaceutically
acceptable salts thereof, alone or in combination with one or more

Pha.:maceut:;cally acoeptable carriers. C , o _ / _

The pharmacologieallj active 'eomoounds of the invention are useful

in the manufacture of pharmaceutical compos:.::.ons compr:.s:.ng an
effective amount t:hereof J.n conjunction or. adm:.xture with exc.xp:.ents
or carriers suitable for either enteral or pa.ren:era.l appl:.cat:.on. :
Preferred are tablets and gelacm capsules comprz.s:.ng the ac.t:.ve

. ingredient together with a) diluents, e.g. lactose, dextrose,

_sucroee, mannitol, sorb:l.tol, cellulose and/or glyc:.ne, b) lubricants,
e.g. silica, talcum, - stearic ac:.d, its magnes:.um or calcium salt

. and/or polyethyieueglyco_l,- for tablets also c) binders, e.g.



_ S g,
graphy and normal phase high gressure |iquid chronmatography enployi ng—~ _
silica gel as the stationary phase, the fast noving isoner is-callggzgoner
A and. the slow noving isoner is called isonmer B. On the basis of m Fon
on reverse phase high pressure liquid chromato- graphy the slow noving _
isomer is called isonmer A and the fast noving isonmer is called isoner B.-
Exampl e 1: - ~45 - g ' o .
| - Car boxymet hyl - 3-( 1- et hoxycar bonyl - 3- phenyl propyl am no) - 2, 3, 4, 5- :
tetrahydro-I1 H[| ] bgenzazepi n-2- qng (H gher | ting isoner) A solution of
S A o 1o car R TR Sangu, sl fcaths IAFEE RASHH SERStin BRRET B (10, o
- g) and ethyl RRRFIdEIIG1B6R], €sdditmlcatbokyhedhifidellalusd 4nofl polgiinyIet hanol
(75 m) is stirred, at rogmte, ﬁr%uae under nitrogen for, 1 hour. Sodium
cyanobor ohy drRyg&okisione )it ﬂe??g'g- arfd] I}SBERFHANERS f18e FAFSM B ver 4
hours. The reagihid adidtot tts Sodiun BELE Abr'éfferveytpat aiikterdsoandbrhours.
Concentrat ed ydgochl oric acid é4 ?1% I S g%:l‘ﬂed dr opwi se, ,and ihe m xture
stirred at r RInfPeAFPepEtacaierapts, F1RATIRS. S SVPRERTEF B T SGREPAe jSom—
evapor at ed t podiyivisSard heefarably aqueoynikbtoniacsblaeiomacsr Isudpedsiohs yat er
and 50 ml of ether and adj ust'ed'é‘%ngH 9 with 40 %g ueo%stsodi u#mh dr oxi de
SQl uti on,  TheioaRARESLFFLes e, PRYPREAREY JERITAL, FEGR Fact Smaldigs’ The
aqUeous | ayerod susplnsidéry] 5£id towpodividda may denstatitizddy dudeitrl esvaiaci d and
extracted with.,3 x 75 m .o

f ethyl tate, . Th L ti .Aar.e dried
(magnesi um s .ﬂﬁ“anﬂ"@oﬁﬁgpﬁfgﬁf‘%ggt ??tg}’wg'gg’r’ I%@g#ﬁﬁgcﬁggg*%égﬁay ies

bmabl eg b Pt 0 étgeaekutsbmiaﬁ pmnl eérule sprend 66 ﬂeauﬁidind gm_m;] omhyldene '
chloride for 5 mnutes, T ol ution is, gvaporated and the regsidye is
i Ty bd i n o R¥epi Saden bubfass, Gratdieital Fher ey te FrrtaiR TRTL o give
a 70: 30 di astheeap@itigalliyX valuabdé sibbtiitencBaiyd Eumpbsitions ire: praparad
chromat ography. The product is recrystallized. fromethanol/eth cetate
(1:3) t Og gi 5 éQ/ 9E€’r‘{£§'§/ rﬁ?Pﬁ?‘f‘t-"Q?ff wmix granulat:.ng or coating megxocf% .
_ ' ' respectively, and contain about 0.1 to 75Z, preferably about 1 to
 50%, of the active ingredient. A unit dosage for a mammal of about
50 to 70 kg may contain between about 10 to 200 mg of the active
ingredient.

U The following Examples are intended to illustrate the invention
' and are not to be c‘énstrued_as being limitations thereon.
Temperatures are given in degrees Centigrade, and .a11 parts
wherever given are p_ari:s by wei.g'ht-._ If not mentioned otherwise, .: '
k/ all evaporations are pe_tformed'under reduced pressure, preferably
between about 15 and 100 mmHg. '

In the case of compotmds of formula I or IA wherein more than one

'~ asymmetric center exists .the resulting diastereoi._soinetic compounds

| are dénotéd as A, B, etc., in the said examples'. The respecﬁive
‘diastereoisomeric compounds are characterized by physical properties,
e.g. melting point, relative mi.gi:at;ion on chromatography, infra-

red, or nuclear magnetic resonance spectral properties.



car bonyl'- 3- phenyl pr opy/am no) -2, 3, 4 5- tetrahydro 1H—[I]benzazep| n-2- -one
hydrigcfl ori de nelting at 246- 248 (decorrp05| tion) and-corresponding to the
--rac@ i somer B: A solution of the above hydrochl oride salt (0.9 g) and
prop ne oxide (10 m.) in ethanol (150 m) is stirred under nitrogen for
18 hours. The solution is evaporated to dryness, and the residue is :
dissolved in 3 m of et ha#fol~ Ether (75 m) is added, precipitating a snal |
-48- quantity of the starting hydrochloride. The filtrate is evaporated to-
dryness and stirred with ether/petrol eum et her (1: 9) The soli.d is flltered
_of f tdngkhe clasea?foemnsh -af- formilpok praibolprein ght-m;ﬂl -and an
pr opyl g;n&% d I I l oL t [ERR],
and beai% g the h %eé &&F%?rr?ﬁ ?ﬁe)lecesnli?% 4%%%32&2%9& '];a,%R&P%tQS begggnfof formul a
| B whethei nitfrBge}- atgmettlhyl umbolf ERhd | B hevé begn d98RGHed gs mpdﬂ.aug/ and [ ERR]
i s pheny t ally active
am ne%gnghsgggﬁé%g%qjémﬁg gl gﬁskggr&g’bslcggdn%ﬁréﬁgngeﬁw:we %qFaglﬁﬁre enant i omer,
|onc chsmayegnaphy - 98- thesbasho ofcuidrenion @npttanqumxpyhmn@-) 2,3,4,5-

A, Ak il SR iy TR L

(3:1) s@émalsni-m} cheZ3-avionasyi phasei (hei Sast- moRings lsm:eu.s movi ng than | owerses

5 am B ca?h'“&*y%ﬁ‘yfﬁs‘)‘%%%? Sond s BRI fadBh o ¥ 5 e 1 <

o opr epartée hﬂﬁlﬁoﬂ Mraﬂﬂm%% t!‘#ﬁeltﬂe 2114?84115811 eremerh@hﬂ[mrbmwl n- 2- one

(48. 3 hgrglg, rﬁ+ 5!1
_pent ac or| e (188 g ene ?1]3 s a ed WI€ ? ri ng under
an at rmsmrel&e c-ﬁlln#txsegen Pc-o [ERR] (0|I bat h terrper at ur e) during 30 m n o/



w th pauges at.-[ERR] (to allow the phosphorus pentachl oride to dissolve)
~and at [ERR]. There is a copious evolution of hydrogen chloride. The . i
tenperature is maintained at [ERR] for 30 fmnutes. The reaction m xt
filtered while hot to renove a snmall anpbunt of suspended solid, and
filtrate is evaporated under reduced pressure until all the solvent
removed. The residue is added wi4Zh=stirring to saturated aqueous sodi um
carbonate (100 m ). The product is filtered after the .49 solidification
process is conplete, then slurried in ethanol (150 nl), filtered, vvashed
wi th et hanol (50 m; and ether (50 m) and dried to give
3, 3-di chl or o &% 'tetrahydro I H-[1] benzazepi n-2-one, mp. [ERR]. A
sol ution of 3r~Barbosirhétihg1+<3~314e tthoik@tdrdbyfl-G-biknyilpruylamiad w2 23,008~ (20 g,
0.174 nol) and an ros |umacet te 38 In glacial .

i Lo " usmgS%PdC

-----u

acetic acid GO -0y
(1.72 g) as catal yst unt t.he u e o h d ceases. |
filtered of f apRtuther ffe .@1&& °é€ ér%g’r’s? T, B‘&'ggﬁ -
Egg bdlrJne) I STﬁQHéiidezaéﬁfl (D@IOA@PrhnHOe%y[lEﬁﬂzg(lQﬁﬂwﬁté (2604 cﬂ)cm wceﬁﬂi hane
e .3fugQus;yl a I her racted wit
Girchl or biret naFE (GSyaRoauhmethanek (15 m3NiAe BHiGHa.AY ComB SHPPERACHSE SodFF o
over anhydroustﬁdyihumﬁulﬁa:e waiquwmmdydadgl (34 g) in methanol _
3-chloro-2, 3,4, 5- ra benz one ERR A sol ution
of 3-chl of o- ﬁ% T@%ﬁﬁi "%4 épuﬁ“‘fﬁf&‘?@?‘% 4308 nol.)
and sodi um aalt:dﬁ:dd6a86:o§n &mix@rﬂhk) fdi.' d& oty | Concétftﬂtdbh{rmhMﬂid S
mai nt ai ned at der DS here f.nitrgo- gen.for, 3 _hours. At this
(e, the | Rechbod mil 9 adiears B b bR 5755 bey
char act eri st ipar#furiehforndi m:grmq)rei&ﬁoamtui-e ds evapovated Sopivynesk.nto
1000 m of i {'ig/ \A@s?.crlue :g H‘:‘%:.%k‘m%‘i”?ét%ﬂen 150 ml of water and 50 ml of ether
and adjusted to pH 9 with 40 X aqueous sodium hydroxide so__lut:.on. The .
layers are separated and the ether layer is discarded. The aqueous o

layer is adjusted to pH 4.3 thlw concentrated hydrochlonc ‘acid and
extracted with 3 x 75 ml of ethyi acetate. The organic portions are
dried (magnesium sulfate) and eoncentra.ted to dryness. Hydtogen

\_/ - chloride gas is bubbled ianto a solution of the crude"oroduet in 310 ml .
of methylene chloride for 5 minutes. The s_olut:'.on'_is evaporated and
the residue is stirred in 225 ml of ethet. The product .is collected'
by filtration to give a 70:30 diastereomeric mixture as determined

U by high pf:_essure liquid chrmatoéraphy. The prodnet :f.s recrystalllized'_

from ethanol/ethyl acetate (1:3) to give l-carboxymethyl-3-(l-ethoxy-
carbony1-3¥pheny1propy1amino)-2 3 4,S—tetrahydro-lﬂf[llbenzazepinrz-
one hydrochloride melting at 246—248' (decomposition) and oorrespond:.ng |
to the racemic isomer B.

A solution of the above hydrochlonde salt (0.9 g) and propylene ox:Lde '
(10 ml) in ethanol (150 ml) is stirred under nitrogen for 18 hours.
The solution is evaporated to dryness, and the residue is dissolved

in 3 ml of ethanol. Ether (75 ml) is added, precipitating'a small



irred for 30 nin. The solid is filtered off, washed with water {250 -

t
m) apd dried to give 3-azido-2,3,4,5-tetrahydro- IH-[I]benzazepl n- 2-one,
mp. /{ERRI. A solution of
3-azi\¢o- 2, 3,4, 5-tetrahydro-1 H[I] benzazepi n- 2-0ne (8.7 g, 0.043 nol), in
dry d thylformamde (75 M) is added. during 30 mn to a stirred

suspensi on of sodium hydré&e [from 60 % nineral oil dispersion (1.9 g) - _
washed with petroleumether (3 x 150 m)] in dry dinethylformanide (250 m)

" maintained at [ERR] under a nitrogen at- -50- nosphere. Stirring'is

- to warmto roomtenper

continued, for_an addition 1. oyl n.benzyl brompacetate (10.8 g;

O D MoRErAEY, B e LTS P ATSRMPELHe /B L PR A A AVROTARE 48 m mot o5t he

t eMPArFhdysCakiP istPrrad wich reeﬂeﬂtpe[:fala]m élim:raaebt cm:errkamresl s then al | oned
f re WhLIes rrln |t| nal - 18 hours.

The. dLAERTSF| o5 FANSYYE FecarempmetiYh B the resi due

part i &bﬁl@aimt-msm %Eﬁraﬁ%ﬁ-)[ldﬂdnﬁz@?i&ﬂgaﬁ fih%'lﬁ:.x{gBQQ m). The

aqueoQus se i s_extract *v‘\/l gdﬂl tional, dj chl ororrgt 3 x 500 m).

e dSReiI3s et pate, She abes Belting cotrmin, LRRE LS Zolvent |5

r eND\8gnd! RECEormlle CEBIwhéRGaUC &, Oigie¢hyldin, CRUdE &fHoRY; _lde as an oil. -
This material  is dls ol ved i r* 281 uene (500 m® and silica gel (48-g) is U

|  addedydrRy; pod Bgnis M8 lnopval of the sol vent under reduced pressure gives

3-azi do- 1- benzyl oxycar'bonyl met hyl - 2, 3, 4, 5-tetrahydro-1H[ 1] -

benzazepi n-2-one, as an ojl., used W|t,hout furth purificati on' ..n t he next
synt Res#? %P%dmdﬂrm &pm 1?&?1(3’9"“|‘(9K8?°‘§€3Mé‘5€(%1l%?‘ Fﬂdwater (15

) Is&pwlaed oF Eﬁe qtzhafaeoimrimms ﬁl&ddaqﬂed énanazmeh gcal ly sti rred

-sol uti on _of a2| vyl o arbo yIrrethg ?%étrgg o-IH )
[ 1] bdiSEERIsTRe ‘2‘76 '((3 'é’?"?‘ﬁég I'P henyd ?ﬂpyl%m THe»8edhension i s
sti rrtedrgﬁgar&&m;lmgaazdﬁanz-tdaapef annpa.euuder nitrogen. The .

Using higli presoure liquid ehrdnarographf on .a.reirerse phase column. |
(solvent system' methenol, wa.ter (3:1) containing 0.025 % acetic acid)
isomer B :l.s fast:er mov:.ng than lower melting raeem:.c isomer A. of
_Example 5. '

The starting mat:er:.al, 3-am:.no-1~carboxymethyl—2 3 A,S-tetrahydro-m-
_ [l]benzezepin-Z-one 1.8 prepared as follows

A mixture or '2,_3,4,5-cerrbahydro—1ﬁ-[l]oenzazepin-z-one (46,3_g,__ see -’ \./

- Briggs et al., J. Chem. Soc. 1937, 456), phosphorus pentachloride
(188 g), and xyl-ene.(IBOb_ ml) is."hea:ed'with stirring under an -

" ‘atmosphere of nitrogen to 90° (oil bath temperature): during 30 min -

‘with pauses at 30° (to allow the phosphorus pentachlor:.de to dzssolve)
and at 50°. There is a copx.ous evolution of hydrogen ehlorlde. The
temperature :.s_ maintained at 90° for 30 minutes. The reaction mixture
is filtered while hot to remove a smé_ll_ém_ount of suspended solid,‘ _
and the filtrate is' eraporeted 'under' reduced pressure unti.l all the.
solvent is removed. 'rhe residue is added with stirring to saturated -

aqueous sod:.um carbonate (100 ml) The produet is filtered after the



~

catalyst, is filtered off and the solvent removed under reduced pressufe. \
The residue is dissolved in 2 hydrochloric acid (200 m) and the sdl g« on

extracted with ether (2 x 250 m). The aqueous solu- tiou is made ba H
9) with concentrated aqueous anmoni a, and the solution extracted with ether
(3.x 200 m). The conbined ether _solu- tions are drled over sodiumsulfate

and "evapor at ed under reduced prégsure to give :

3-am no- | - benzyl oxycar bonyl net hyl - 2, 3, 4, 5- tetrahydro- :

‘| H [ 1l benzazepi n- 2-one as an-oil, used wi t hout f.urther . purlflcatlon for the

next synt hetéﬂx&iﬁﬁauan process is complete, then slurried in ethanol (150 ml),
3~Amno|-ben_z | ox t-h 5tetrah dro H- n

_azepi n- 2- onefil ¥§r‘<ﬂy g r%d g‘?‘f’%lﬁs 1 R“g ‘F{)S 3&%%& 4t
2,3,4,5-tet rgkgds @-h&ﬂﬂo}bmaaaﬁmcaueameo-(ﬁ-mnenaa&aau%he, i pdli - :
rret hylformam de 100 m) is added under-a ni-trogen at rmsphere to a stirred

suspensi on- H3I5HRH um hydri de [prepared- fromthe 60 Z mneral oil dispersion
(1.2 g) by washing with petrol eumether (3 x 150 m)] in dinethylformam de

(400 M) to which tetr mde 031 no) ) -has been

added. The r%ée W‘n?é?e%‘g‘{ﬁ a‘%‘#ﬁ%&r“?&ﬂ %3 T%%hen a

mQ))Jt l ondgf d@ﬂgylo D79 rRAY cdndt Rnl(yﬁrauﬂ,so@uﬂﬁigﬂifﬁth m'dh griohyss. Iab%mﬁzde (25
IS a e e eactJon lrre an a tlona ours

T [ Enr s anetal KBRS Setl Torh 1S 48 pyarodanaradat HomespATiS hatF vk

relrmved/ gndﬁ.lfszbgﬁﬁ 2VBIHOII(L. 7B @) res cdtiflyss witil Mt uptdke of hydtogenl o 'Af

t ol uene I C or one ane | ate J Nor nic salts. ter

() tract on.  qetaetorhe caratese. 3 o Fetad Bef and, Bhe Bofeis” R AL Brusraned | he

r &sidue chr Qmihﬁgfeipb&[i peasaith CPhe( £és idd80i ) pquilibiated Badween- msz% et hyI _

acet ate in

3- ani no- 1- b iﬂ?gé\r/ n§Phdifblorsmathpns. 9(9&%(1%‘ AP, AARE, (P B

2-0ne as a npy Gurthe@dextracted @ith idishIdromethane (3 x 300 ml) and the

3-am no-1- be%lnoey@/ %gégnggyggﬁt?.&s %i.'g dﬂ':’igd to%%i-aa&ﬁ%oéus sod:.un sulfate
and evaporated to give 3-chloro=-2,3,4 S-tetrahydro-ln-[llbenzazep:.n-
2-one, m.p. 163-167‘

o A solution of 3-chioro-2,3.,4 ,S-te:r_ahydro-ln-[llbenzazepid-g-one
- (15.9 g, 0.08 mol) and sodium azide (6.36 g, 0.10 mol) in dimethyl-
sulfoxidé (320 m1) 'is'n::aintained at 80° under an atmosphere of nitro-
- gen for 3 hours. At this t::.me, the IR sgectm of an aliquot shows a
_ strong peak at 2150 cm 1 charactenst:.c of the azide group. The reac-
\/ tion mixture is poured 4into 1000 ml of ice/water and the suspension -
" is stirred for 30 min. Thé solid is filtered off, washed with water .
(250 ml) and dried to g:.ve 3-azido~2,3,4 S-tetrahydro-ln-[1]benzazepm—
' 2-one, m.p. 142-145’

A solul:mn of 3-az:|.do-2 3 4,5~ tetrahydro-ln-{IIbenzazepin-Z-one

(8.7 g, 0. 043 mol), xn dry dmethylformamde (75 ml) is added dunng
30 min to a stirred suspension of sodium hydr:.de [from 60 % mineral.
oil dispersion (1.9 g) washed_ with petroleum ether (3 x 150 ml)] in
dry dﬁethylfommide (250 ml) maintained at 0° under a nitrogen at-



| H [ 1]~=benzazepi n-2-one (1.3 g) in ethanol (250 m) is hydrogenated at roem
at ure and at nospheric pressure, using 10 % Pd-C (0.20 g) as catal yst,

t ake of hydrogen ceases. The cat al yst is filtered off and the
, renoved under reduced pressure to give a white foam (0.90 g). This
material is triturated with ether to give 3-anino- ot

| - car boxynet hyl - 2, 3, 4, 5= 88t T ahydro-1 H [ | ] benzazepi n- 2- one, mp. 147- 150 A
solution of 3-azi do- | - benzyl oxycar bonyl net hyl - 2, 3, 4, 5- tetrahydro-

| E-[ 1] benzazepi n-2-one (14.0 g, 0.04 mol) in et hanol’ (300 n) is o
hydr ogenat.ed. for 25 hours at at at .rpamt rature ysing 5 % Pd-C (2 0
g) adosakeReyFEirFhag s 8‘?%“?%%FI?%F@€FW§%§ PRUTS| . renoved under

r educRezpr deenddtetdtle (1058 §Y0)i0H70heIO0 kN attyi amhyummf& (500 n) and
t he sgl UtIOI] extracted with dichl orgnethane (2 x_ 400 ni The, aqueous

sol ut§78rm})s 1p; added Apring (3. Fiprfiess cthe, FEmReTAERA: RE104 B8 ned hanol (50

m) g addwleaﬂicw@a %thﬂﬂeoﬂs QWHIROAAoREd Waledrn €OUSRA Bympegss €. More
ethanol (5Q_m) s, added, d.the evggoratlon r epeat %d The fesidue is
" recr M&IVWGQ‘?#EH%FH&&H F@‘i’ af imethylformamide

-3 amﬁOzéﬁammm&ee phés&et ghd adh;dfmahh [;Ja]:bmaewaw&.@ne mp.
. [ERR] . I-Benz |-oxycar bonyl met hyl_- 1-carb pheny U_.

pr opW’&ﬂFn@ , #nd; dich %Wld hi"&ieﬁ“ﬁ“? @?fé’zgsdﬁl um . :
Cyanaesadnedr it edd{idnq d(icﬂib%nafuahel & 500! niLY. AheOLMibiaed Of

| - benzyl ox carbon Irreth | - 3-am t etrahydrpo-I| H benz-
 hrepiREBeRtarS Arbed ove¥ rpRi e AULERHR! AP, POTIUE Lo TR 48 g, 0. 0028
ol ) dn&eﬁ&fehaﬂﬁ peadeute) to Fice rmc&tm ese@:uaﬁdesastad 6£IL Thigoom

t emper at uy e ynder nltro en for ur Addi tional - benzyl pyruvic acid (0.4*_8)
g, nB“EGEB‘#DH dissalfead “a’w‘?&“ﬁfe (gg d‘ﬁ?oﬂ“’nﬁ e %’c ﬁ%e@p , '

added. E‘:.l:rerzon and removal of the solvent under reduced pressure
gives 3-azido-1-benzyloxyeerbonylmethyl-z 3, 4 S—Cetrahydro-m-lll-

benzazepin=2-one, as an 011, ueed m.thout further pur:.f:.cat:.on in the
next synthetic srep. ' '

.A.suspeneioh of Raney nickel active catalyst in water (15 ml) is _
_washed with ethanol (5 x 100 m1) end added' to a mechanically stirred o Y, |
solut:.on of 3-az:.do-l-benzyloxycarbonylmerhyl-z 3 4,5-tetrahydro-1§- _ |
[{1]benzazepin-2-one (5.0 g) in ethenol (300 m1), and the suspens:.on
is stirred for 18 hours at room :emperature under nitrogen. The .
catalyst is filtered. off and the solvent removed under reduced ' \J
_pressure. The residue is dissolved in 2H hydroehler:.e acid (200 ml)
and the solution extracted w:.th ether (2 x 250 ml) The aqueous solu-
~tion is made basic (pE 9) with concentrated aqueous ammonia, and the
solution exrracted with ether (3 x 200 ml). The combined ether solu-
tions are dried over sodium sulfate and evaporated under reduced
. pressure to give 3-am:|.no-1-benzyloxycarbonylmethyl-z 3, 4 S-tetrahydro-
IH-[llbenzazep:.n-Z-one as an oil, used without further purxf:.car:.on

for the next synthet:l.c step.

| 3-Amino-1—benzyloxycarbonylmethylé2,3 XA ,S-tetrahydro-_lﬂ-'[ 1]Ben2;



for_.an additional 18 hours. Concentrated hydrochloric acid (0.5 m) is .
added and the resulting-solution stirred for 1 hour. The solvents are
renoved under reduced pressure and the residue is treated with di-
chl oromet hane (100 m ) to precipitate sodiumchloride. After filtra-
the solvent is renpved under reduced pressure and the residue
chromat ographed on silica gel (§8-§). Elution with ethyl acetate/
‘met hanol / acetic .acid (90:10: 0.2) gives 1-benzyl oxycarbonyl net hyl - :
(I - car boxy- 3- phenyl propyl anmi no) -2, 3, 4, 5-tetrahydro-|1 H[|] benzazepi n- 2-one -
as an oil; [ERR] 7.35(m 14H), 5. IO(s ZFD 4.60(m2H), 3.00(m12H). - 53

- Exanpl e 3: azepin-2-one is also prepared as follows: A solution of ~amino~- Co

1- Benzyl OXVC B%}ﬁ-}?@é{éﬁb&&hk Pfﬁey&%w%né @hery, armham N@h-di- -

2,.3, 4, 5-t et r allydr ©- benzazepi n-2-one A sol ution of _
|- benzyl oxycaesbyifompenide 6100 mb) dsoadded. yndesya nispogen atmosphere to a

2,3, 4, olel | .
L0 i o AT M i ptesae s 64 P o0 RBRR )
r .

nol ) in di netdiyl dispessiare <€ 4% 8k by Washimg; wizh aetyodevm teémr(at’arlé
ni t rogen for :Z;de&hﬂfo%{fea%&wmrgﬂeg WhitH Eeéfabhg‘iﬁﬂn&{ﬂmev@daﬂ& ated

und reduced pressure. Wate Is ad the resulting solution -
act ed wi t@0e® @l BrGienpbnbas zbesnayldﬁ#) Theneeasshon miatuse isdaingsined, | ed

over sodi um syl @< %o@“fk hﬁ&m’%@ Véidh a%mxeﬁnuaé%n&?ﬁ%eﬂa&m&”c? 3g,0ive

the diester as an oil. This maferial is separat ed gg pressure, I|qU|d
chr omat ogr apifs 03himeld nine dimethyl formemides (29 mdnis a&éecl-a ¢ txsiageirm md%r 70) as

solvent . "The dck Sfs 5E8eaOPod af! Sti AR 14\ tdhrd 12 504, endP Ut cgs an

0|Qv/the second fraction contains a m xture-or isoners A and B and the

thitd fracti dieopi temperatygsaerand the dimethylfermepidn removedsundernhigh paeuymar o _
Iiquid chr O%ng@ﬁﬁ&e O3 @ti&\_éﬁrv?&hpgﬁﬁﬁnwﬂﬁﬂoﬁ%wt_(l 1, 500 ml) to |

precipitaﬁe inorganic salts. After filtration, the solution is evapor= -

ated under reduced pressure, and the residue chromatographed on silica
gei (200 g). Elution with 0~15 Z ethyl acetate in toluene giées
3-am1no-1-benzyloxycarbonylmethyl-z 3,4 S—tetrahydro-lnr[1]benzazep1nr
2-one as a major product.

~ A soiuiion of 3—aﬁino—1~benzyloxycarbanylmethylfz,3,4,5—tetrahydto-_ _
1H-{1]-benzazepin=~2-one (1.3 g) in ethanol (250 ml) is hydrogenated at -
room temperature and étmospheric pressure, using 10 Z Pd-C (0.20 g)
Y " as catalyst, until uptake of hydrégen ceaées. The caialyst is filtered

off and the solvent removed under reduced ‘pressure to give a white
foam (0.90 g). This material is crztutated with ether to.give 3-amino-
l-carboxymethyl =~2,3,4,5~ tetrahydro-lﬂr[l]benzazepznrz-one, m.Pe
147-150°.

A_solution of 3-azido~1;benzylcxycarbonylﬁethyl-z,3,4,5-=étrahydrq-
*1&4[1]benzazepinrz-one (14.0 g, 0.04 mol) in ethanol (300 ml) is
. hydrogenated for 25 hours at 3.1 at at room temperature using 5 2 Pd~C
(2 0 g) as. catalyst. ‘The catalyst is filtered off and the solvent

removed under reduced pressure. The residue is dissolved in water



. pheny

i e e =

system nethanol, water (3 1) containing 0.025 Z acetlc acid) isonerr A "~
noveg~nipre slowy than isonmer B. Exanple. 4: :

Ay boxynet hyl - 3- (I - et hoxycar bonyt - 3- phenyl pr opyl am no) - 2, 3, 4, 5-
tetirghydro-1 H[ 1] benzazepi n-2-one (Hi gher nelting |sorrer) A sol ution of
Rzt oxycar bonyl met hyl - 3- (1- et hoxycar bonyl - 3-
propyl am no) - 2, 3, #45”t et r ahydr o- IH-[I]benzazepl n- 2- one (i sonmer B of
exanmple.3, 0.9 g) in et hanol (150 m) is hydrogenated at roomtem perature
and at mospheric pressure, using 10 % pal | adi umon charcoal (0.5 g) as
catal yst. After uptake of hydrogen has ceased, the catalyst is filtered
cof f, (wuimu.hemdoi:uersbluﬂtmvextmnde& withlukietlgromethane (2 xgho@ m)solid. This-

mat e is triturated, wt 8 he,title compound nelting
at [EE*&?] RS 88#: Giom is £l %efe to Evryt’ﬁﬁgﬁpb‘mg%{ EP4uetd n Exanpl e 1
Exanptéssure. Ethanol (50 ml) is added and the solution evaporated under ' ;

ydr %24’# A Rmste- e SUNSY RS0 i R P et o (1
1rgeaf%drﬁtﬁacanhb0feemu? reﬁtslr r&ﬂst&ltﬁt%cﬁohoegﬂmamteg%?ceuee ;;r A of .'
'gxap fee 3° a%"”f S ﬁﬁ*/q( ?2)5@'k lragxyﬁ ﬁgg g’?‘i%r?f‘?!aa- per at ur\e" .

and ﬁtﬂmaphetsoc pressure usi ng 10 %pal | adi um on charc.oal (0.5 g) as
catal yst. "Af.ter uptake of hydrogen ceases, the catalyst is filtered off,
and the solvent renoved under- reduced pressure to give a SO|Id Th|s '
leszirlturated with ether (8- n1) to give :
|

tetrs “;5' o i s ALRORIT 2 TPheny i Topy bemine 2§ the | ower “\J

reverse p_ase cb urm' __ ; —~
Sadium cyanoborohydride (0.152 g, 0.0014 mol.) is added to a solu:ion :
of l-benzyloxycerbonylmethyl-B-amno-Z 3 4 S-tetrahydro-ln-[llbenz-

_ ezep:.n—z-one (0.45 g, 0.0014 ml) and benzylpyruv:.e acid (0 48 g,
0.0028 mol) in methanol (35 ml). The reaction m.x:ure is stirred at
room temperat:nre under n:.l:rogen for 2 hours. Addit:.onel benzylpyruvic
acid (0.48 g, 0.0028 mol) is added, and the reaction: mxture stzrred
for an additiomal 18 hours. Concentrated hydrochlor:.c acid (0. 5 ml)
is added and the resultmg solutm st:.rred for 1 hour. The solvents
are removed under redueed pressure a.nd the residue is treated m.i:h di-
chloromethane (100 ml) to pree:.p:.t:are sodium chlor:.de. After filtra=
tion, the solven!: is renaved under redueed pressure and the residue
chromatographed on silica gel (30 g) Elnt:.on w:u:h ethyl acetate/
'methanol/acenc ee:.d (90 10:0. 2) gwes l-benzyloxycerbonylmet:hyl-B-
(1~carboxy-3-pheny1propylamno)—2 3,4 ,5~tetrahydro~1H~[1]benzazepin~
2-one as an o:|.1, NMR(CDCI ) J 7.35(m,14H), 5. 10(s, ZH), 4.60(m, 2H),
3.00(m,12H).



[sokvent system nethanol, -water (3:1) containing 0.025 % acetic acid]
i somer A noves nore slomﬁy than hlgher nmelting racemc isoner B of EX
1. Exanple 6:

| - Berizyl oxycar bonyl net hyl - 3- (I-ethoxyearbonyl 3- phenyl pr opyl am no) -
2,3,4,5-tetrahydro-|1 H[|]benzazepi n-2-one A sol ution of

3- (I-ethoxycarbonyl 3- phenylproﬁ Ianlno) 2,3,4,5-tetra-

hydro-|1 H[1] benzazepi n-2-one (5.0 g), in dry di met-hyl f or mam de (20 n1) S
added under a nitrogen atnosphere to a stirred suspenS|on of sodi um hydride
[ prepared frisempbe 380 % nineral oil dispersion (0.6 g) by washing with

petrol eum eti‘-%@né% %;Zéushiimerchﬂrwwm darbbif1 amihg)whi ch
tetrabutyla ) as . adde € reaction mxture is
stirred at r&xﬁﬁwmw_w nutes, then a solution of
benzyl bronmpacetate (3.2 g In dry dinethylformm de (10 m) is added. The
reaction ni x4 godutionsef lrbenaydpxygerhenyine 330 errbRxysImbeppipropyl-

t enper at ur e, x3gaj-ex 34 9, s[-EBEi}ahyaed-ma[maha@Apﬁ-zJaa& Goe.margat Q'Idbof79ho11.-)8

hours. The reaction mxture | S cooled to roomt erature he sol vent

‘renoved undefoddpgPigaEhansre (B 490 @1508-9027 mally eﬂb?r*d’-?‘ﬁé“r 15i $ng
sl ytion extd.apkashi) id ddhbitlylacaaaie (@.5Xm12)5@s "deirrdd) Qe CAGR aaqneaﬂwe _

acetate extracts are washed with water (100 ), dried over nesi um

sul fate, andideE RIHTORSR IPEA BentsrdThe ragekion Bixtute is Fb“iji' apdp own
oil. This mﬁ@bﬂ:eusum&ommea Jrassu¥] WaddeC e1ah1) 130added, Ebid k8 Wi th
tol uene/ et hyl acetate : first | ves | somer A of 10Penz§é)l oxi;
car bony| net hjasu4tine é?i%??%eﬂ’ﬁ%%e VH A Hes g thane 4y »l). The

t egrahydr o- | Rulbih&E Rk ediRs Nare QB:Bedf BY410\WBE1 Y suBNTR ald thé W¥tiedt and B are
i dentical to conpounds of Exanp as determ ned by hi gh tE)ressure; |IC]UI d

chr onat ogr ap¥ipoBsd MEV&‘QB‘%EE%‘%P%%%IW&&“’ er oil. Th

material is separated by high pressure liquid chrumatpg:aphy into

three fractious, using ethyl acetate/toluene (30:70) as solvent.

The first fraction yields isomer A of"the title éomﬁound as an oil;
the second fraction ‘contains a mixture or isomers A and B and the
third fraction yields isomer B of the title compound. Using_high _ |
pressure-liquid'chromatography on a reverse phase eoiumn.(éolvent-

system: methanol, water (3:1) congairiiﬁg 0.025 % acetic acid) ,isimer' A
moves more slowly than isomer B. o ' '
Example 4:

L " 1~Carboxxme:hy1ﬁ3-(l-ethogzcarbony1—3:pheny;p:gpylam1no) 2,3, 4 5—

tetrahydro-lﬂzi;]benzazepxnrz-one (Higher meltzngAlsomer)

A solution of 1~benzyloxycarbonylmethy1-3-(l-ethoxycarbonyl-S-
"phenylpropylamlno) 2,3,4 S-tetrahydro-lﬂ-[llbenzazepin-z-one (isomer B
'qf example 3, 0.9 g) in ethanol (150 ml) is hyd:ogenated_at room tem—
perature and atmospheric pressure, using 10 i'palladium on qharcdal

- (0.5 g) as catalyst. After uptake of hydrogeh.has'ceased, the
catalyst is filtered off, and the solvent :emdved under reduced
pressure to give a solid. This material is trituratéd with ether

-~ (8 ml) to give the title compound mélting'at 138-140‘ and identic#l



: system met hanol , water (3: 1) cont ai ni ng O. 025 Z acetic acid). The starting
mat eri-ak is prepared as follows: A solution of diethyl acetamn donal onate -
(33.@ in ethanol (150 m) is added to a sol ution of sodium et hoxi de in

" et hak (prepared from sodium (3.8 g) and ethanol (200 m)]. The reaction
m xture is stirted at terrperature for 30 mnutes and a sol ution of
2-ni trophenet hyl brom d Med. Chem 20, 1020 (1977), 40.0 g) in ethanol
(100 M) is added dropw se dur| ng. 20 mnutes. After addition is conplete,
the reaction mxture is refluxed for 18 hours, then cooled to roomtem
perature and evaporated under reduced pressure. The residue i's dis- solved
i n waeethe( S?}EP%‘Pg ohtaingde 1aJi%amplt lextracted with ethyl acetate (2 x 350

m ). The conbined ethyl acetate extracts are washed with water (200 nl) and
dried over magnesium sul fate. Renmoval of the solvent under reduced pressure
gi ve%ﬁlﬁl 2- acet am do- 2- (o- nltrophenet hyI) nmal onate as a | ow nelting

HOIay RNEA%EPLIRTY—Ang 0 15 ASOUE 12 hours. The sol u-
Stion is cool ed and ext ract ed W|th et hyI acet ate (200 m#ﬂ The aqueous
sol uti eriutdon jof Lrheszybewycavhosginaetdy T%‘W?Mcmﬂ'r hetl-pressure. Tt

resi Ly$3 a5l ety o %
2- amgﬁgpﬁ%?%ﬂr?l tri?’phgnzf& ?ﬁq—c ac Pg“%re g%‘:rh zg?‘lg%i Ql?nmber %EOISR]

- (deconpmde Jodr2 R 4o %ﬁbﬂéﬂl 125wl 48-bydrogenated AcRYm BeRYric acid
hydr gehleich dfnd GRRbednedid B:A&uéaetmagl 16 2ydi13d 6 68! QHaed§ar 1200 M) is

refluxed with stirring for. hour s he reaction mxture Is evaporated to
dr yndds> @ddes- casalystd Mtesswekem bydyqEss. fRagess thedearalystl the agueous U

sol U ofy1 e 328] Gollyeid'Sofrldie! kaivel e Obaued piedtirdCeo
give a sol:.d. This marenal is trzturated with ether (8 ml) to give
_l-carboxymethyl-S-(l-ethoxycarbonyl—3-pheny1propylamno)-2 3,4,5-
tetrahydro-m-[1]benzazep1n-2-one melt:.ng at 126-129°, and being the

~ lower melr:.ng reeem:.c :Lsoner A.

Using h:l.gh pressure 1:|.qu:.d chromatography on a reverse phsse column
: _[solvent: system. met:henol, water (3 1) eonta:.n:.ng 0.025 z a.cet:.c

acid] isomer A moves more slowly than h:.gher melting racemic isomer |
B of Example j, - ‘

2,3 4=S-tetrahﬂro-lﬂ-! 1 |benzaze21n-2-one

A solution of 3-(l-ethoxyearbonyl-S-phenylpropylam.no)rz 3,4,5~tetra~
hydro-lE-[l}benzazepm-Z-one (5.0 g), in dry dmethylformam.de
(20 ml) 1s added under a n:.l:rogen atmosphere to a st:.rred suspens:.on

. of sod:.um hydnde [prepared from the 60 % mineral o:.]. dispersion
(0.6 g) by wa.shmg with petroleum ether (3 x 75 m1)] in dry dzmethyl-
formamide (85 ml) to which :etrabutylamom.\m bromide (4. 4 g) has '

" been added. The react:.on m:.xture :Ls stirred at room temperature for



. The.solution is extracted with dichloronmethane (2 x 500 nml), and the
conbi ned di chl oronet hane sol uti ons washed with water (2 x 150 m), an PN
dri ed over anhydrous nagnesium sul fate. Evaporation gives ethyl 2
2-am no-4-(2-nitrophenyl)butyrate, used without further purification for
the next synthetic step. A sol ut4gpn of ethyl T : '
2-ami no-4-(2-ni trophenyl )butyrate (27 g) in ethanol (600 m) is

hydr ogenated at room tenperature and at nospheric pressure, using 10 %
pal | adi um on charcoal (2.5 g) as catalyst, until hydrogen uptake ceases.
The cat al yst ,4S. | ri f f . Jof S¢adhVes set iyl
2-am no- 4-(2;g$ﬁg%%§ngﬁﬁﬁﬁt §§‘§'§g9%2°§35€#€§2?ﬁ&3§%#?§a??3n f(%'rﬁ e next
synt het i ¢ - st djmethyifdmmanide §10 atlDyis 2dded.nFhel -reactivnmiituny|dshatixrade (35.0

thetic. St dmethystimend 0 b the
et hanol  ( pr S8 B isirh 30yt A Ed LfheBhe AR P Kb ahd

stirring, undsintained mogthutatempepature. £4ihd8rsaursi dfhentedcien imixtures57

- refluxed for .65 h ' he; sesi due i
st 1 but od BEraeSThe el Booer FRRFRE Gle, RGP b CAR1GEH HRBS foaab i dip 2! O 1S
aqueous sol uvaosmi. sWaketrr kS0cullniishadied | andoriad [reseltiag (satizkiom putrdcged
i nad ol i . T ' |

ighest um suFFT g?i%§§§€ﬁ=%§;§%§;2&§§=§w & %3}?29‘?8@69%%%%& (250
m ) gives 3- ane washed with wager iHifilel- ovranmagnegiwm Budfate,napl [ ERR] .
Al Civel v .z ) '
nydr ochl or by Foitest ol A3 Biied Tl fADRE Mol @ Bk G1E7 this

per at ure andmatenispier cbromagegrapbed (on atlire gelPd1l%D @) . Elyrios withal yst .

Afit t ak - 2. s : | Lt t he-
ALtk ool LRSSk . el B8 gyt e

and the pH adathomyimethyl-dn(lrechoxgcanbooylfplenylpsenyilanine)~2,3,4,5-

: tetrahydro~1H-{1]benzazepin-2-one followed by isomer B. Isomer A and

—

B are identical to compounds of Example 3 as determined by high
pressure liquid chromatography on a reverse phase column (solvent
system: methanol, water (3:1) containing 0.025 Z acetic acid).

The starting material is prepared as followss

A solution of diethyl acetamidomalonate (33.2 g) in ethanol (150 ml) -
is added to a solution of sodium ethoxide in ethanol [prepared from
| sodium (3.8 g) and ethanol (200 ml)]. The reaction mixture is stirred
~ at room temperature for 30 minutes and a solution of 2-nitrophenethyl

bromide (J. Med. Chem. 20, 1020 (1977), 40.0 g) in ethanol (100 ml)
is added dropwise during 20 minutes. After addition is complete, the
reaction mixture is refluxed for 18 hours, then cooled to room tem-
_peratﬁre'and evaporated under reduced préssure. The residue is dis-
solved in water (350 ml) and the solution extracted with ethyl
acetate (2 x 350 ml). The combined ethyl acetate extracts are washed
with water (200 ml) and dried over magnesium sulfate. Removal of
the solvent under reduced pressiure gives diethyl 2-acetamido=2-(o-

nitrophenethyl)-malonate as a low melting sdlid, used without further



hydroxide. The solid is filtered off, washed with.water, and dried teo glve -
2-am no- 4- ( 2- am nophenyl )butyric aC|d A sol ution of the 2-am no-

4- ( 274ppdophenyl ) butyric acid (1.0 9), hexanethyld|5|lazane (5.4 0), and

&t iymet hyl silane (0.1 g) in xylene (125 m) is refluxed for 65 hours.
tion mxture is~csgled, poured into ethanol (200 m) and evaporat ed
under reduced pressure. Water (100 m ) is added, and the solution extracted
-with dichloromethane (2 x 125 m ). The conbi ned di chl oronet hane sol uti ons
are washed with water (50 m), dried over magnesium sul fate, and evapor ated

gng%r%mgy%;ﬂ grﬁ?ts?gf gdf'}él-@?ﬁlge%%?zepl n-2-one. as above.

3- Ami no- 2 3 4, 5- tetrahydro | H [ 1] benzaaepi n-2-one i s al'so prepared as

- (Sec Epuliicd 30 AbLaN TLadk a2l sl Bl RRLBRI Bhsipii, OB 00

terrpetraﬁl!rlydcmemoran am-#o €999cmd) dis refilused forald meptnsmw sofiuRaney ni ckel

T ige {0fies A, B SLHP SR PPy | idied, 50 The

m xture-is stirred at - room t enper at tional 30
m ofsakubian nsmteseﬂapenttlmmvtaddw dryjddaser wisterr redugedor an additional 30

m nut f t vent rem).ved under reduceds
pr ess;l}’rggs‘#(}eg?@éeqjgﬁﬁui 1 éécf%%%q’lg;%ﬁ ggg%r?t&gﬁ%q( g%r 382 ¥Bher 1o gi ve :
3- amidreming-4#( %-wxs:mwlbutm[m Jabéd hyduochlonids,oncp. 23942219 at 161- 162.. A
sol utngg o,gtﬁm no- 2, 3, 4, 5-tetrahydro-1H 1] benzazepi n-2-one (8.0 g) and
-benzyl pyrudvi c aC|d (18 0 g) i n methanol (450 m) is stirred at room

t enperat ure under .nitrogen for 30 m.nutes. Sodi-.um cyanobor ohydride (4.5 g
o o sghand 469 penul L OBt L BPMATIR ol SR GSIREE ste“&ﬁrfﬁg i
'm nut@§ Qra) émild Kne}hasom hvdu:md ¢hiorade {4200 mddals refluxed :
with ‘stirring for 18 hours. The reaction mixture is evapora.ted to -
dtyness under reduced pressure, water (250 ml) is added, and the
aqueous solutzon made baszc by the addition of 2N sodzum,hydroxzde.
' The solution is ‘extracted with d:.chloromethanc (2 x 500 m1), and the

. combined dichloromethane solutions washed with water (2 x 150 ml),
and dried over anhydrous magnesium sulfate. Evapora‘tion giveé- ethyl - \)
2-am1no-4-(Z-nztrophenyl)butyrate, used without further purxfzcatxon | |
for the next synthetic step.- '

A,solu;iqn:of.ethyl_Z-aginoﬁkf(Z-nitrdphenylfbu:yrate_(27-3) in ethanol
(600 ml) is hyd_fogen_atet_l at room temperature and atmospheric pressure,
using 10 X palladium on 'charcoal (2.5 g) as catalyst,‘ uhtil-hydtogen'
uptake ceases. The catalyst is filtered off and evaporatlon to dryness

gives ethyl Z-am:.no-lt-(Z-am.nophenyl)butyrate used w:l.i:hout pur:.f:.cat:.on
for the next: synthetic step. '

A solution of ethyl 2-smino-i=(d-aminophenyl)butyrate (35.0 g in
methanol (100 ml) is added to a solution of sodium methoxide in
methanol [prepared from sodium (1.0 g)' and methanol (400 m1)] with

'stirring, under a nitrogen atmosphere. The reaction mixture is



1 hour. The reaction mixture is evaporated to dryness, dichl oromethane. \(\150
m) is added, and the mixture stirred for 30 m nutes. The solid is filtened
off, stirred with water (100 m) for 15 minutes, then filtered, wash jjt h
_vvater (50 M), and dried to give 3-(1-carboxy- :
3-phenyl propyl am no) - 2, 3, 4, 5-t et r ahydr o- 1H—[I]benzazep| n- 2-one, mp. [ERR]
as .a mxture of isoners. A solut?on of _

3-(1- car boxy- 3- phenyl propyl am no) - 2, 3, 4, 5-t et r ahydr o-

' H-[1] benzazepi n- 2- one (6.0 @), SOdI um bi car bonat e (4 0 g) and ethyl

- iodide (11.6 aceta ed

t enper ature ?‘e$ %;l%mﬁ)sr a7 %gﬂggaote?h‘é')ﬁ'eéaﬁ ﬁé ?"‘rrg'?i;gefl tered -
and evaporateclnundei.rs hig&nuammse:%aham(e%mooi 2l) snddbietlomadtlidne _
resulting solytiop, extracted Wlt di chl or opet The . = =
conbi ned ext £ %E?)a‘r ﬁ‘ar%am&/éf’ MECHES ﬁﬁfgiﬁtfgtwé(cgn‘g“ﬁg%r%%wﬁ r enoved
under reduce@squ a5k, aad t thegtotbided Iughiﬁv(yemﬁeﬁylwhwwy& wapér)pmbamlno)
-2345tet ydto | H- enzaze one as mxtueof ner.s. [ ERRI.
0.22(s. U511 Stk magpRan GidaFe Svabigatiqh Fo(d B

triplet S SI-&urat:.on vﬂ.ﬁh eﬂfmanase wl) gives 3-amino-2,3 4,5-tetrahydro-m-[1]-

| +Benzyl oxyc rbon | -3-(l 1zvLexycar bonyl - 3 phenyl propyl am no)
2.3, 4,5-tetr W&F%Eﬁnl—éﬁ/ %eﬁzpdzggfﬁ’% bne A sol ution of
3- (I -benzyl oxycar bonyl - 3- phenyl pr opyl am no) - 2, 3 4 5-

tetrahydro-1 aze one _ r _
added under g%’h%&ﬁl *E)rﬂg]p'%é'?%? “5‘%- ﬁe"tygx %'*%ygg?ilaﬁ hydr'i_,de
[from t he 60hydrochiurdde 0{2.50g) iareiter (m4ﬁ1)g)r.svmdlredembh greroam eemr et her

(3 x,80 mM)]_in_dr dlmathlformamde 100 m e ratur o whi ch
tg}r/abut yl anfEitY pheTic sressu ?egﬁ""egjagcf %g.ﬁgnrb ﬁ&% c%‘%f’hﬂféd
for - an addi t Afvexl uﬁi&km amhgazagenrmemhepamwe;smmtetecsolfﬂx iand Of '
' ,benzyl br om)gé: e itra(c a%):ratneddgg ddryness. 'rhe residue is dissolved in water

" (50 ml) and the pHE adjusted to 7 by the addition of 10 % sodium -

hydtoi:ide. The soli.d_ is filtered off, washed with water, and dried to

give Z-amino-é-_(Z-amigophenyl)ﬁutyric acid. A solution of the 2<amino-~
4~(2-aminophenyl)butyric acid (1.0 g), hexamethyldisilazane (5.4 g),
and chlorotrimethylsilane (0.1 g) in xyiene (125 ml) is refluxed for

65 hours. The reaction mixture is cooled, poured into ethamol (200 ml)

and evaporated under reduced pressure. Water (100 ml) is added, and

the solution extracted with dichloromethane (2 x 125 ml). The combined

dichloromethane solutions are washed with water (50 ml), dried over
N7 magnesium sulfate, and evaporated uﬁder reduced pressure to give

3-ami.no-2,3,4,S-tetrahy_dro-iﬂ-[.llbenzézepin-z-one as above.

3—Amino-2_53_,4,5-tetrahydro-lli~[1]benzazepin-?2-one is also prepared

as follows:

To a solution of .3-azido-2,3,4,S-tetrahydroélﬁ-[I]benzazepin-z-oﬁe a
(see Examplé 1) (2'7.g) in ethanol (3500 ml) while stirring at room

tempe:a.t:ure. under an atmosphere of nitrogen, a éuspensidn of Raney

nickel in water (50 ml, washed with 10 volumes of ethanol) is added.



. i ffer an additional 30 minutes at room
| _nethylfornan1?ﬁ (}gaglgohsn?g?5?é'ﬁitﬁ;a?ed to [ERR], and rahn; talgﬁ? at
Lenper atuce, the The reaction mixture.is cooled to ro .
"that t@€npferature for 18 hours. The reaction! gh vacuum Water (150 m) i's
| -te”pere’ 01 Lt on_extract ed with ot hyl “acetate (2 x 300 m). The . -
added awd’ the sol ution 8uri re washed with water (100 m), drled_QVe _
i ned ethyl acetate 3d&tions a . _ | pressure to give a
conbi nec 1 d the solvent renoved under -reduced pr e with
roan oi 1 whi ch |5 ohromatographed on oi Iica gel (250 g). Elutionwth .
brown ol 1 “which 15 chrongl_ g608 m ives an oil, characterized as isoner.
- t ol uengeehidyraCel @Egn(ehv?{t e te%eg e 7Y 2 BouBe(when2kf) .adBiution with an
20l { 15IABAL 30081 iE Bértyhnd sty ousoatts ki & o885 Mef'lde charagtorized as
addi t i'oARe 29061 ¢ Béneyhelcallys SR B 5) - SEE Afe sxiirinater o1y |
o B0( e aieiiat ob BRI RS cate ar 3 ittt otk cintbens sbragdkut | o1 of
460 q, : - . . ; _ D LH_:.e 0 PPN L
3-(1- 53%‘”*“*“@*“@?5‘32*?%%% %n%xla]‘.np%gg%?ﬁlﬁ oRsodium ]
D1 ar BN oo 10 0 T S8 FL BT el Eot o1 Lt acetani de
bi carbonat e o i ' under a nitrogen - - - -
(750 m‘?pl’ngzmqq'rwansr‘?}hmélﬁgggg'?gﬁrﬁi xture is filtered and evaporated
at nosphere for 72 hours. 150 m) is added. and the resulting squtIQn_
under  hi.gh vacuum Water I(Sh :é&%yé@@-l'ﬁ‘-ll]b-ghf gLowbined extracts are
extratt GReE T odi Mn@fﬂa em?.'-ecl over magnesi umaset)?ﬁ?_a “Onen 'Qvﬁb_qrat ed
. \Was hewgb&%ﬁ%’fﬁevsi(scﬁggin{ﬂélsf@g t Ht meERanolp 480y ml : dsestirBag ratst al li'zation _
under reduce 1 , = . . L : o
f r om EAMR Fempezatyxe gndmn?;:f)dgfheg&i bg%gf’f?ﬂ{y ‘r’%’:‘fﬂ—f’fﬂ"ﬁgmfﬁﬁ% 2-- one,
- car bo@é:%;q ).B.E)e(g&r#p 2‘0@4 %We-re)su%éldg-’solutidn stirred at 'room"teinpetra-h_ dro -
: ' : : T ina) - 2 : -fetra -
By %ggy 91 haies ) -Comclenedatad HyaRYeHIGERY | ATH NG af) Vas' addeq °Y
| ~dropwise during 10 minutes and stirring is maintained for an additional
1 hour. The reaction mixturq-is'evapbratgd to dryness, dichloromethane
(150 m1) is added, and the mixture stirted’fdr'30'minutés. The solid-

is filtered off, stif:ed:with'watér-(loo ml) for 15'miﬁutes;‘then_

Ed

'filtered; washed:?ith-wager (50 m1), and dried to give 3-(1—carbéxy-.
3—pheny1propylamino)f2,3,4,54tetrahydroilﬂﬁ
173-175° as a mixture of isomers. .

[1]benzazepin-2-one, w.p. ' \_):-

& solution of 3~(1~carboxy-3

~phenylpropylaming)-2,3,4 »S~tetrahydro-
IHF[IJbenzazepinrz-bne 6.0

g8), sodium bica:;bbﬁate (4.0 g), and ethyl
iodide (11.6 g) in dimethylacetamide (200 m1) is stirred at

room
. temperature under nitrogen for 72 hours.

‘The reaction mixture is
- Water (250 ml) is added,

filtered and evaporated under high vacu
and the fesqlting solution-extractgd with d

ichloromethane (2 x 400 ml).
ium sulfate and the solvent

I—ethqucarbony1-3-pheny1-
(1]benzazepin=2~one as a mixture

The combined extracts are dried over magnes
removed under reduced pressure to give 3-(
propylan'u‘.ﬁo) -2,3 ;4,S-tetrahydro-ln-
of isoqers.: NMR(CDCI3)'¢r9.22(s,'iH), 4.10(2'superimposed'quartét;,
2H), 1.13(2 superimposed triplets, 3H).



I H-I | ] benzazepi n-2-one (Lower nelting isonmer) A solution of

| - benzyl oxycar bonyl net hyl - 3- (| - benzyl oxycar bonyl - 3- phenyl propyl ani n 3
, 4, 5-tetrahydro-1 H[|]benzazepi n-2-one (isomer A of exanple 7, 2.7 @
et hanol. (800 m) is hydrogenated at roomtem perature and at m)'spher
pressure, using 10 %palladiumon charcoal (0.5 g) as catalyst. After

upt ake of hydrogen has term hatgd,~the catalyst is filtered off, and the
sol vent renoved under reduced pressure to give the title diacid,
characterized as isoner A, mp.. 256-259 . The.identical conpound is

obt ai ned on hydrol ysis of the corrpound of Exanple 5. Exanple 9: -

| - Car boxy et Exdmp3e (1 car boxy- 3 phenyl propyl am no) 2,3,4,5-tetrahydro-

.l H (1) benzaz enzfid "E%ln 15-'( gbéni ll”.‘“pﬂ@nﬂp_ropylmno)-

| - benzyl oxym_

phenyl pr opyl 248,#4¢ ; ¢pinf-Pidnenzazepi n- 2-one (i somer B of
Exanple 7, 5.0 g) in et hanol (950 n1) S hydrogenat ed at roomtenperature
and at m)spheﬁ.lsnlptzmsufe?r(ﬂlsbeugypatylcadbmﬂﬂrp(htha#ylmnom,S(40.55 g) as

72 ot ¢ he b AR ASER DAL (O B o ) SBRLR Ut | OO0
diaci d, char dstadded anides a sitrogeB. atmopphertERR) & Ftirred cvspendiopoedhsadibn s

obrai ned on 184 i nel BS £AREHICoA SEXRIRLSn Yo{42 Y haslha sefiomPOUN

of Exanple 1
| - Et hoxycar meOMyth& @- :etﬂQoul,'Han-bcﬁxyl dimqthplfarpanidel §140o}) at room

g ?I flet5hE))?i/E:a'g%ony‘l"'ug- L%kﬁ‘;%% +ﬁm§1%?®5ﬁ§§§¥gﬁ%ﬁn ?fl 8) has been.

I\, added. St::.rrmg is continued for an additional 30 mnutes at room tem~

perature, when a solution of benzyl bramoacetata (2.2 g) in dry di-
methylformamide (10 ml) is added. After an additional 30 minutes at
room temperature, the reactxon mixture is heated to 50°"and mazn-
tained at that temperature for 18 hours. The reaction nu.xture is -
cooled to room temperature, and the solvent remnved under hzgh vacuum.
Water (150 ml) is added and the solution extracted w:.th el:hyl acetate
(2 x 300 m1). The combined et:hyl acetate solut:.ons are washed with
W water (100 ml), dried over magnesium sulfate, and the solven; removed
~ under reduced pressure to give a brown oil which is chiomaﬁographed
on silica gel (250 g). Elution with toluene/ethyl acetate (1:1, 600 ml)
. gives an oil, characterized as isomer A of the title compound, NMR
"\ | '(CDCl ) 5. 12(s. 4B), 4. 50(q, 2H). Elution w:.t:h an a.dd:.t::.onal 2000 ml |
of the solvent mixture gives an oil character;zed as isomer B of
the title compound; NMMR(CDC1,) d 5.17(s, 2H), 5.03(d, 2B}, 4.60(q, 2H).

The starting material is prepared as follows:

A solution of 34(l-carboxy-3?pheny1p:opy1amino)_-2,3,4,-5-tetrahydro-
1H-[1]benzazepin~2~one (as described in FExample 4, 13.0 g), sodium
bicarbonate (10.0 g), and benzyl bromide (19.0 g) in dimethylacet-

amide (750 ml) is stirred at room témperattire under a ni_trogén



hydro hH—[I]benzazepm 2-one (see Example 6, 3.0 g) in dry dinethyl-- -
for de (10 M) is added dropwi se during 10 mnutes-to a stirred.

- suspénshon -of sodi um hydride [fromthe 60 % nineral oil dispersion (0.36 @)
was '_t-h petrol eumether (3'x 75 m)] in dry dinet hyl - formam de (100

m ) at“/room tenperaturg égwder- nitrogen. Stirring is maintained for an

“addi tional 30 minutes, a solution of ethyl bronpb- acetate (1.4 g) in

di met hyl formam de (15 nl) is added and the reaction nixture is maintained

- at 60 for 48 hours. After the reaction mxture is cooled to room

tenperature,  t. removed up m_Water- (100 m) is
adde #tROfRSeTS, °§oﬁjb’i° eﬁ‘?af@?&ﬁlw Pﬁdte‘irﬁy*sggéﬁl &2, 200 The _
COfTbleGEﬁbﬁi:&ul/:cunanBUﬂkg \&ﬁhum Masernr(@soasiets \udabd;/vahertt(eSO rﬂ) dri ed over
magnesi um,sul f gt e, -and. t he Nt . renn u ressure to give
a yeFPSHIRE qoiugiqp extyacte &rdi‘éf‘l‘g’r&‘} FE% g 6’h§d’ﬁ§ d?P %ica gel (120

g) . Ebofinea ésh:t:acwlawem%a&mw;mcxﬁﬁ&e((ob i) ,280ied pvet wRgndsiamer A of the
desired_ product.  El uti di ti onal 250 m _.of sol vent Txture gi ves

d

o oFRLEARRCAR GHEBT AR yetrs TRHE PESSARTesHHBLYS 8 G S Las 1 od

'E)r odéstenis ReiyRLAL TiRdeivn aaai yi:h?nlacﬁtah giﬁﬁs s+e145e?zym9hr ormat ogr aphy hJ
see uti o a t of. sol vent ,mxture gives a

O | AP ahemrlRtapT (Puar 2 i CR e TR A0 BB ARBIRTAY  This |

‘nmat eché) m.p. di3gsV4VRd in rret hanol (25 m ) and converted to the naleate salt
by addition of an equinolar quantity of naleic acid in nethanol. .

Evaporat ion of the solvent and recryst alliza- tion of the resi due from
met hgrahyiet Ber y| eI ds pure isomer B of o j
. .tFIO - : u

| - 3- (| --ef hoxycar bonyl ;
el ting at

<55 Jofdehgmathy - eanbr ity ﬁ 1pxo .3")pl €0y,
,[ ERR]IK- ﬁ?@&ﬁiaejin-z—one (Lower melt:.ni_somer)

A solutzon of l-benzyloxycarbony1methy1-3- 1-benzy10xycarbony1—3-.
phenylpropylam.no)-z 3, 4 S-tel:rahydro-ln-[1]benzazep:|.n-2-one (:.somer A

~ of example 7, 2.7 g) in ethanol (800 ml) is hydrogenated at rcom tem=
perat:ure and atmosphenc pressure, us:.ng 10 4 pallad:.um on charcoal
(0.5 g) as eatalyst. After uptake of hydrogen has terminated, the
catalyst is filtered off, and the solvent ‘removed under reduced o -/

. pressure to give the title diacid, tharacterized as isomer A, m.p. | |
256-259°. | |

~ The identical compdund is obtained on hydrolysis of the compound of o \J o
Example 5. - ' '
Eigg’ le 9:

1—Carboxymethy1-3-(l-carboxy-fi-pheﬁylpﬁopylamino)-2 23,4 ,S-cetrahydro-
1H~(1)benzazepin=2-cne (Higher melting isomer) - |

A solution of. 1—5auz§10xyaarbonﬂu’xahy1—3-(i-benzyloxyearbonyl-34 '
phenylpropylamino)=~2,3,4 ,S-tetrahydro-18-{1 ]benzazepin-2-one (isomer
. B of Example 7, 5.0 g) in ethanol (950 ml) is hydrogenated at room

temperature and amosphéric pressure, using péliadi_um on charcoal



| - Car boxynet hyl - 3- car boxynet hyl am ro- 2, 3, 4, 5-tetrahydro-1 H[ 1l benz- =
azepi n-2-one A solution of - {
1= benzyl oxycar bonyl et hyl - 3- benzyl oxycar bonyl net hyl am no-
2,3,4,5-tetrahydro-1H[|]benzazepin-2-one (4.8 g; 0.01 mol) -in eth (550 -
m ) is hydrogenated .at rogmtenperature and atnospheric pressure using 5 Z
Pd-C (0.85 g) as catal yst 6hiiti | upt ake of hydrogen ceases. Water (300 m )"

i s added, the catalyst filtered off,. ‘and the solvent renoved under reduced
pressure. The residue is triturated W|th ether to give the title diacid,

m p. [ &@RB| g) Hsecstalystngifuet aptake iof hwdspsernhadsterninaprds thesol ution of

3-am no =A| m%&p 028 nol) in

di net hﬁ%?%rﬁsdge#fggg%f? |J§dag%gb§g under *%ﬁgp%gé?l 1'fe%tdgf')es'ghere to 351

sti rr epressapenai giveoths aditlendigdid,dehfqacserized 45 darmereBeM-r i neral oil
d!spergéqg_g J.2 g) by washing with petroleumether (3 x 150 m)] in :
di met h P m de (400 m) to which tetrabutyl- ammoni um brom de (10.9 g,
Q. 031 nol) has been added: The reaction mixture is maintained at 50 for 15

i nut e ol uti on, f e mol) in

di net h?‘l"’f d‘p%ﬁﬁcﬁ qeFBowRd 15 1 CH’ %Xic? qug% CS?LO# %hét%ggg?&shgétfl rr)ed for an
addi t | Sxao1&8l HdsomeraB) cmhpmnémﬂ Emerm)rhsmd!h-t ure, and the

divret hyl f or mam de renoved under high vacuum The residue is stirred with

t ol uene/ di chl or o- - 63 - nmethane (1:1, 500 m) to precipitate inorganic
sal ts. Efdnipde T0:l tration, the solution is evaporat ed under reduced pressure,

2{1ﬂy'lth|éjq:gh .n'-‘i_ 3 ' 398l .24 olughgpon with 0-15 Z

I "b ggwsﬂmmwtﬁbmgﬂcmdmnyl |
“met hyl am no-2, 3, 4, 5-tetrahydro-1H[|]benzazepi n- 2-one as the first

f racti ansolutish of 3+ (rbthoxytarengliiephytylpyopylosind)afi hd. I TR tras.
tetrahydior bk (IThBSAGIFERIN0R: Xake Ralp1d 6. AP i 88 Mandelan?y! -

formamide (10 ml) is added dropw:.sa dur:.ng 10 m:l.nutes to a st:.rred.l

suspension of sodium hydride {from the 6_0 z m.neral_ oil dispersion
(0.36 g) washed with petroleum ether (3 x 75 ml)] in dry dimethyl-
formamide (100 ml) at room temperature under nitrogen. S_tirring is
ma‘inraii_ied for an additional 30 minutes, a solution of ethyl _Bromof
acetate (1.4 g) in dimethylformamide (15 ml) is added and the reaction
mixture is maintained at 60° for 48 hours. After the reaction mixture
_ié cooled to room temperature, the rblvent is removed under high
: vacuum. Water (100 ml) is added, and' the solution extracted with ethyl
A acetate (2 x 200 ml). The combined ethyl acetate solut::.ons are '
washed with water- (50 m1), dried over magnesium sulfate, and the sol—
vent removed under reduced pressure to give a yellow oil (3.8 g).
This material is chromatographed on silica gei (120 g). Elution with
tolgene/ethyi acetate (1:1; 250 ml) gives isomer A of the desired '
product. Elution with an additional 250 ml of salvent mixture. gives
an oil which contains mostly isomer B and some isomer A of the
desired product as ‘determined bj anélytical high pre'ss-ur'e 1iqu:i.d
chromatography (see Example 6). Elut:.on with a further 250 ml of

solvent mixture gives an 01.1 which is essent:.ally pure Lsomer B
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oxycar bonyl net.hyl -2, 3, 4, 5-tet rahydr o-1H-[| ] benzazepi n-2-one (see Exanple -~
1). Exanple 12: . : ' o '
1-Car b rret hyl -3S- (1S-et hoxycar bonyl - 3- phenyl pr opyI am no) -2,3,4,5-

ctetr -1 R-[ 1] benzazepi n- 2- one
3(S) -1 -carboxynet hyl - 2, 3 4, 5- tetrahydro | H | ] benzazepin- 2- one when
treat ith ethyl benzyl pyrn\@te I n-the presence of sodium

cyanobor ohydride by the procedure described inExanple | for the racemc
conmpound gives after purification 1-carboxynmet hyl -3S- (1S -

-et-hoxycar bonyl - 3- phenyl pr opyl anmi-no) - 2,3, 4,5-tetrahydro- 1H—[t]benz- _

azepi n- 2- offglowas ms.oz).baulbeia@ana/l s&ld}ssmedfusmmmdiy&imm@n@ 1 g) in
~water (5 m ed O f :
. 3(S)-am no® “"ﬁ’ﬁ%@&car%o%&?gﬂt bg ifidétf nt r ahydeguﬁlar quanticy of . .

- t1 1 benzazepaleiz- acial {4 me@hggol. nEvaioInatmdn ¢ Ihentglvant ramdnrearypealdiivae, and

t he sol utlg |s S%%r%g%’r"f“gdf}% %P"Vetner\?&%l?égpé’ﬁg ri%og\éa&orgt ed and the

residue is: urrie
3(S) - ami no1+emmrpmhyethﬂ-B—dl-Eethetyahyohﬂ-Bﬂl{ehybpmpatap.mn) 2-one .

sodi um sal thr urifi.ca I n_of the
above sodi %fn sérk‘tte(t%ﬂh@%ylﬁﬁgl?g%aﬁ 1('a“rsz ‘B‘yr‘ﬁv% &'% “ saS& %%:iett?'nﬁ aci d o’
(100 nl) aatl ¥¥6thkefel (75 nl). is stirred at roomtenperature _under adry

ni trogen at nosphere for one hour. A solution - .64 - of sodium

~ cyanoborohydride (3.8 g) in nethanol (30 m) is then added dropw se over .a
4 hour perExaipléhkls conbl ned sol utlons are sti rred overn| ght at room-
tenperature . Concentrat. ' i .4 'vvlse and
t he mxturfcq‘"8 e r . ; et i; \../
evaporatlo_Mnts The re5| due S partl- tloned between wat er (400

m) and ether (100 nl) and the pH adjusted to 9.3 -with 40 % sodi um

hydr oxi de. ATdvsluta;te of h'rbsnsﬂmatmmwhk-3-benzyloxyeerbony1methy1mno-

2,3,4 5-tetrahydro~m-[1]benzezep1n-2-one (4 8 g; 0.01 mol) in ethanol

- (550 m1) is hydrogenated at room tempereture and atmospheric pressure
using S Z Pd-C (O 85 g) as oatelyst untxl upteke of hydrogen. ceases.
Water (300 ml) 1e added, the catalyst filtered off, and the solvent
removed under reduced pressure. The res:.due is tr:.turated with ether
to give the t;tle__d:.eeid, m.p. 232-236°.

The starting material is pr'epered as follm:

A solution of'3-ai:iho-2 3,4 S-tetrehydro-lﬂ-'-[Ilhenzazepin-z-one .(5 o g, \./'
0.028 mol) in dmethylformamde (100 ml) is ‘added under a nitrogen |
atmosphere to a stirred suepens:.on o:' sodxum hydr:.de [prepared from
the 60 X m.neral oil disperszon (1.2 g by wash:.ng with petroleum
ether (3 x 150 ml)] in dmethylfomam:.de (400 ml) to which tetrabutyl~
ammonium hrom.de (10 9 8s 0.031 mol) has been added. The reaet:.on
mxture is ma.:.nta.:.ned at 50’ for 15 mnutes, then a solution of benzyl -
bromoacetate (7.2 g, 0. 031 mol) in dmethylformam:.de (25 ml) is added.
The reaet:.on m.xture is stx.rred for an additional-18 bhours’ at 50°,

_ ‘then cooled to room tempereture, and the dmethylformamde removed

under high vacuum. The residue is st:.rred with toluene/d:.chloro-



ether | ayer is.discarded. The aqueous l|layer is adjusted to pH 4.3 with
concentrat ed hydrochlorlc acid andextracted wth ethyl acetate (3 X 100\\
m ). The organi c phases are combined, 'dried (nmagnesium sulfate), ang’, -,
_evaporated Hydrogen chloride gas is bubbled through a solution of t(he
crude product in nmethylene chloride (1250. m) for. 5 minutes. The solv
evaporated and the resulting fodhts. dis- solved in hot nmethyl ethyl
ketone (100 m ). The solid which precipi- tated i.s collected by filtration
to give a 95:5 diastereoneric mxture as detem ned by .high pressure liquid

chromat ography. The product is recrystallized from 3-pentanone/ et hanol
(10: 1) to gimeshane {1phx\p00 ml) to precipitate imorganic salts. After filtratiom,-

thyl -3(S |
vl o1 b [ 1] Tiono S Sc o 4 2eHagy %%cﬁﬁt@or*y“"f‘m f“‘}’%@gﬁ‘%& e i
(c=Q.9 in etﬂanmgosreﬁherdopmﬂléxca gehhER00; &) ERR}’-OPSW Griong, ethy i s

et hox E d UhL.
hydr o%:lhl E)I’I eceggﬁ *}% E@% vL%&ﬁ:gp ene oxwﬁfgﬁ%l 2 g&giﬁi&gﬁ@& m )
is stirred Mylmnmbémmnrgwrmm-bb}hwaﬁmee amhehe fligston is
evaporated t aQEYJhesﬁurﬁEQeélu‘:goddgkveé REee1oRPhrbify1aniddla, 5, 4,50t er ed of f

I ve 1-car
,nth’%yl *3S- ( |@tcammbﬁ-ﬁéa.§¢nzszm9rmpwmnimuz and, Srandpezimpenayl-
IH[1] benzax&% #B&L : n hanol ) .
The optically agitﬂlgovg st é‘?‘l SLEathﬂgﬁtg o?rdgggrﬂgdué% Fﬁdzl%gthesjégel oW. -
65 - a) A smlen # 0.4 ¢ of 3(S)-t-butyl oxycarbonyl ani no-2, 3, 4, 5-tetra-
hydro-| H[|]benzazepin-2, 5-di one (prepared from L-kynurenine as ‘described
i MAustralian J. Chemistry Vol. 33, 633-40 (1980)], ~and ethyl bronpacetate
(0.23 g) mM}E&hydrofuran (30-m) is stirred at ‘O under a dry

nitrogen at ”P-%Qgﬁ#ﬁg %ﬁg@ﬁ@-&% £31vdRy{-B-2h '19&%@-2@ 4ns-

portion. Aft
_ tetrahydro-lﬂ-[-ljbenzazep:.n-z-one

IS .

3(S)-Amino-1-cafboxyuethy1" -2 -3 v4 S-tetrahydro?in-[I]Benzazepin-?.-o'ne
when treated with ethyl benzylpyruvs.ce in the presence of sodium
cysnoborohydnde by the procedure descr:.bed in Example 1 for the
racem:l.c. compound g:.ves after pur:.f:.cat:.on 1-carboxynethy1-3s-(ls-
U _ .ethoxycarbonyl-3-pheny1propy1am.no)-2,3,4,_5-:etrahydro-lli-[1]benz-
..azepin—z-one, as des_cribed_ below. ' | '

A solution of sodium hydfoxide (2.1 g) in water (5 'm'l..) is added to a
. solution of 3(S)-am.no-l-ethoxycsrbonylmethyl-z 3,4 S-tetrahydro-lﬂ-

_ [1]benzazep:.n-2-one (14 0 g in methanol (150 ml) at room tempera.ture,
and the solut::l.on is stirred for ‘two hours. The solvents are evaporated
and the res:.due is thoroughly drx.ed then slurned with ether, to
give 3(8)-amno-1-carboxymethy1-2 3 4 5-t:et:rahydro-lﬂ-[1]benzazepin-

2-one sodium salt. This is used wu:hout: further purification.

A solutiom of the above sodium salt (12.9 g) and ethyl benzylpyruvate
(31 g) in acetic acid (100 ml) and methanol (75 ml) is stirred at room

‘temperature under a dry n:.trogen a.tmosphere for one hour. A solutmn



of et hyI -brompacetate (0:23 g) is added and the reactidn m xture is stirred

at [ EF Efo'r a further 1 hour. Water (100 ml) is added and the m xture is .
extrA g§ with ethyl acetate (2 x 50 nml). The conbi ned ethyl acetate

sol u are washed with water (100 m) and dried over magnesi um sul fate.

Reno of the solvent under reduced pressure gives a yellow gum which on

“trituration with ether/'p@‘tl‘ol eum et her (bp [ERR]) gives
3(S)-t-butyl oxycarbonyl am no-1| - et hoxycar bonyl net hyl - . : :
2 345tetrahydro | H[1] benzazepin-2,5-dione, mp. [ERR], [ERR] = [ERR (c

{ n
3( S) ‘fnf &85%%7%5%??1 Qeq%h%gyc%;‘%%only I(?r%ﬁ%') is then added
2,3, Qﬁpﬁﬂe ahydra)l;l byl bmmzlazm neﬁhx.'iedhmietidhsldreg)stérﬁdsodl um '
boro drld 7 et hano |rr ature for- 18
hour s %’é ﬁﬁﬁm g a%a ( °&§Fn'%réa(§5$ é@?ﬁf"é acéﬁ]d&[%hng esi due -
di ssoisveddemddbpﬁﬂseranntgamrﬁxce&dtstirre]het aobutuemperaugetfe&cﬁad vmdth 2N
-hydrachl o ac X 2 and _sat ueouws sqdi um. chl ori de
o e oioRd by fus' s prdFabifY SeofoiiRRbe FBE aeRu 38 el O Croved
undertioadd tetwede watér (400 cl) hend eshdm{loo |mmrﬁdedh¢mpmaejdseedt o0 give

g’gﬁ)o}rﬁ/l %%ﬁy@akﬁg?%%%‘% gﬁ%&ﬁ?ﬁﬁ) ‘Fﬂﬁ?ﬁ%ﬁaﬁ%ﬁﬁ% one, mp. u _.

167- 1étheb, 1dyeRRs axéfﬁﬁ]ad( (The &quedus madremm;djmenmodpl 4.Bhe substance is

[ :ESR%]V%b aclé{]q%gﬁté ateﬁ f’ﬁ J 8.? aocj:l.c:lt Qr?detgr. rz‘:%cai.ze%pl % éthy Iac.)ge%agg rivati Ye with

. ﬁ( 3) G Izgmd mycmhhmuﬁagm rphakeetdgexqmmemygﬂﬁdﬁxhﬁgs;m i .I . \J
r ox t et rahydro in-2:0 i cycl o-
-%6- f‘%drb%l ngﬂ é%J“a c§f§ tﬁ&b‘?’f’g‘él g is Keat ed. at

[ ERRla lsbuiﬁ:.om 61 ctgencfxﬂe ﬁ&dheurim ﬁmleea@humaﬂ X150 m) ozl | oned to. cool.

tor mte ture,’ e.residue ig di | ved h Iene chI oride (50
m)- oY 1 TaReFadeh, AR Be{ g

solved in hot methyl ethyl ketone (100 ml). The solid which preezp:.- .

tated is collected by letrat:.on to g:.ve a 95:5 dxestereomene m.xture '

as detezm.ned by hzsh pressure l:.qu:.d ehromatogrsphy. The product: 1.s _
recrystell:.zed from 3—pentenone/\nethanol (10 1) to g:.ve l-carboxy-
methyl-3 (S)-(l(s)—ethoxycerbonyl-3—phenylpropylam.no)-2 3,4 S-cecrs-
hydro-lE-[l]benzazep:.n-Z-one hydrochlor:.de, m.pe. 188-190‘, [a] _
-141.0° (c=0.9 in ethanol), of formula IIa wherein C P is ethylene,
R, is e:hoxy, R7 is hydroxy and RS is phenyl._ '

A solut:.on o:E the above hyd:oehlor:.de selt (0.035 g) end propylene |
‘oxide (0.5 ml) in ethanol (4 ol) is stirred under nxtrogen ovem:.ght |
at room temperatu:e. The solut::.on is evaporated to dryness. Ether

(2 ml) is added, ‘and the solid is filtered off to g:.ve l-carboxy-
mer.hyl-3S-(ls-ethoxyearbonyl-3-phenylpropylam;l.no) —2 3,4 S-tetrahydro-
18~[1]benzazepin-2~one, m.p. 148-149", [a] = -159° (e = 1.2 in
ethenol) '

The optically active starting material is 'prepsfed ‘as ihdicated_ﬁelow.



f-ol lowed, by water (20 ni). The or gani c phase is dried over sodium sulfat
and evaporated to give a mixture of the desired adduct and excess ¢
.dicycl ohexyl carbodiimde. This mixture (0.100 g) is dissdlved in ethyl \g=/
acetate (40 m) and placed in a pressure bottle. 10 % Pd/C (0.010 g) is
added and.the mixture is hydroggsated at 3 at nospheres pressure and at 40
for 16 hours. The catalyst is filtered off and the filtrate evaporated. The
residue is triturated with ether, and.the ether solution evaporated to give
3(S)-t-butyl oxycarbonyl am no-1 - et hoxycar bonyl net hyl - 2, 3, 4, 5- tetrahydro-

| H-[| ] benzaze [ | (= = | -

nmet hyl f or mam 8 ? sz%ﬁp"f’“r F%Ircq é g??ds é) @E%lg)y-lmﬁhgr ace)(lgmmzze% ‘PS écra

3-am no-1| -et hgdyeaabbli;bhmmin-zzﬁﬁwmé [mpatnﬁjﬁuu H"mtt;enmeal n-2-one
(22 g) are di,ssol. in ThiaS o ed and
allowed to st"'1 ggrjin AP :tﬁi?@r oom l‘%&gng ]t]'r Lib solﬁgse\ﬁll %‘QA
precipitates e:hyh(bh:bwcedaty (0i23 sht:mldrnmetrdwdygftadahl (G mihiisestimed -

et hanol (200
3(S)-am no-| -a?t%of% bon?f r%f ﬁ%ﬁen a?"ip%ert etl;""aas Jr'%n It u eenz(gzze‘s"

2-one tartratie addetl. ifflone postiloms.s dEvex 1i hpuvaBErO"(.lw aﬁﬂétlandl tqwen

usted to n X I thyl ene
o de (5 Beobihn REATRNG Y G haRa i BN ARt bl % M.
dried (rragnesn:mesluhtal efolaradfmr@pcrhthodrt Fagew 100 ml) is added and the
3(S)-am no I r e h I I epi n-
> ohe.m'p. PSR aRAReedulbl Sfivh deqpist RHOIH) | e SSEIRAL T
CMI ge gias eﬂ:bybubbfm solutighs arerashed with Wxt8y- GIQBUIB and dried over .
0 rbonyl a r B
ensasonl . 3 UpRasdsE RENER! RABNTHE Shs Paclod sl qf'éé“%% pldbks gives
67 - for 45 mi pellsy. gud whigjeoni trithestion tbdetmmcimesb#mt(bnn for 30
mnutes. The ;3LEwdy 6fls?88s)-2-¥@RT168ylrbinyRhElo-130e Hlixyc idn Dhethyl~

' 2,3,4 ,S-tetrahydro-m-[1]benzazep1n-2 S-dxone, m.P. 86-88' [c]n

-203° (c = L in dnmethylformamxde) |

A solution of 3(S)-t-butyloxycarbonylamino-l-ethoxycarbonylmethyl-
_ 2,3,4;S-tetrahyd:o-lﬂ-[1]benzazepin-_-2,5-dione (0.14 3) and sodium

— | borohydride (7 mg) in ethanol (10 ml) is stirred at room temperature
for 18 hours. The ethanol is removed under reduced pressure, ami_ the
residue dissolved in dichloromethane (25 ml). The solution is

O extracted with 2N hydrochloric acid (2 x 20 ml) and -sat:_urated aqueous

sodium chloride solul:i.on (20 ml), and dried over sodiun sulfate.
The solvent is removed under reduced pressure, and the reszdue
triturated w:l.th ether to give 3(S)—c-butyloxycarbonylam.no-l-ethoxy-
' carbonylmethyl-s-hydroxy-z 23,4, S-tetrahydr_q— 1H-{1]benzazepin=-2-one,"
m.p. 167-169.5°, [aly = -193° (c = 0.52 in dimethylformamide). The
substance is also obtained by hydrogenation of the benzazepin-2,5-
‘dione derivative with H, Pt in .etha'.nol.-

A q:ixture of 3(S)-.t:—buty1oxycarbonylamino-l-et:hoxycarbonjr]_.methyl-_s-
' hydroxy-2,3,4,Sftettahydro—lﬁ-(1]_benzazepin-2~one (0.076 g), dicyclo~-



lcoric acid (30 m). The ethyl acetate |layer is discarded and the -

hases are conbi ned. The aqueous solution is adjusted to pH 9 with

_ _ ni um hydroxi de, extracted with ethyl acetate (3 x 50 m); the
or gaki‘c fhases are conbined, dried (sodiumsulfate) and evaporat ed to.” give

1 no-1| - et hoxycar bogna/l ret. hyI 2 3,4 ,5-tetra-

~hydro-1H-[ 1] benzazepi n- 2-0ne, [ERR] [ERR] = [ERR] (c - .0.46 in

et hanol). Treatnment with et hanedl thiol /boron trifluoride et herate or

~trifluoro- acetic acid/anisole to rermve the protecting group yi el ds

- 3(S) -am no-

| - et hexylearbaiijinhds K064 3) Javd- mehydﬂ@riﬂ [(V]tsinz-athﬂ:ﬂd 2- one.

Al ter I 0, a ro-1 H
[1]b& gga"?eé?“nsf(z%%e@‘g fa“l sgi B‘?é%%r gggrwagﬁf.{wh&% ‘el t%?d;)régof |

3(9) cbebtmytmcmym ‘Tlos Ireeimaxyeambeqyn‘eiei.mwe:hylene '

307 §hogitag o' aty Bl PLNHE Rt RS ABEEP 10 0L DI BB doscribed.
r eacifobrowedxthyr water d%luﬂd tTher onzamenpimsatu' draetti ovee sodiwents are renoved

Sl A5 BRI AR 0 e BT 19, sl on,

wash& ter rired over magnestum §079%5t & The sol vent. i s/
renoesdeesndbcycleﬁcny&darbodemcb.t o give : :
5- acet oxy- 3( S) - t-but yl.oxycar bonyl am no- | - et hoxycar bonyl met hyl -
2,3,4,5-tetrahydro- IH-[I]benzazepln 2-one. as.a pale yeliow oil - which is

used Thig Imdutudel (01100 liriist dissoilued iA etﬁyllt acatapé (40 ml) and placed

_ ?re?ﬁgf‘oé%ﬁé(’%' : "%' ygiwo&?%i(%enza epl nL%P gg{ 33€y xtmﬁe étshanol (50 nv

S h;tgldmpnaltdjaew &tﬁosﬁhenwlwewrfeoandzzarhmfr fontlf Eﬂﬁ]s.u‘sheng -~ -68- 10 %
oL SRE" SR A8 S A BB s 11 700 o and
3( S) is-titytavedcuitin eyh&:m and Ithet énhey ceolnsign rwatrydatad 3;0435“ et ra- '
' 3(S)-t-buryloxycarbonylaminc-l-ethoxycarhonylmethyl-z 3,4, S-rerrahvdro-
1H-[1]benzazepin~2-one, m.p. 115-116 5°, [a]D = -182° (c = 2.6 in di-
" methylformamide).

. b) Tartaric acid (12.6 g) and racem.c 3-am.no-1-ethoxycarbonylmerhyl— _ “ | . -
2,3,4 5~terrah3dro-lﬂr[l]benzazepxnrz-one (22 g) are dissolved in hot ' '
ethanol (200 ml). This aolntzon is cooled and allowed to stand over-
nzght at room.remperature. The solid whlchprecrpltates is collected _ .
by filtration and recrystallized tw:.ce from ethanol (200 ml) to give - \J
3 (S)-am:.no-—l—ethoxycarbonylmethyl-_z, 3,4, S-tetrahydro-lll-[ 1 lbenza_zep:.n- h
2-one tartrate salt. This is dissolved in water (ibo ml) and the pH
adjusted to 9 with d11ute ammnnzum hvdroxzde and extracted WIth _
methylere chloride (2 x 50 ml). The combzned extracts are washed
with water (75 ml), dried (magneslum sulfate) and evaporated to give

: 3(S)—amino-l-ethoxycarbonjlﬁethy1-2,3,4;5-tetrahydrc-lﬂ-[l]begzazepin-
Z-Qﬁe,~m.p. 104-10@?, [a]D_- -285.5f (c =.0.99 in ethanol).

c) Hydrogen chloride gas is bubbled through a solutxon of 3(5)-t-buryl-
oxycarbonylamxno-l-ethoxycarbonylmethy1 -2,3,4 »5~-tetrahydro-1H-{1}~

'benzazepzp-z-one (under a) above, 0.225 g) in ethyl acetate (25 ml)



hydro-1H [ | ] bepzazepi n- 2-one which, w thout further purificationis
converted to 3(S)-amno-I -et hoxycar bonyl net hyl - 2, 3, 4, 5-tetrahydro-| H —_
[I ] benzazepi n-2-one by the procedure descri bed above " [ERR], [ERR]/=. N
[ERR] (¢ - 1 in ethanol). e) A solution of G
- 3(9)-t-butyl oxycarbonyl am no-2, 3, 4, 5-tetrahydro-1 H ‘[ 1] benzazep;n 2, 5- ""on'é/ ’
(12.5 g) prepared from L- kynureﬁ?n’e as described in Australian J. Chem stry .
Vol . 33, 633-40 (1980), and t-butyl bronpacetate (10.1 g) in acetone (700
m) is stirred at roomtenperature under a dry nitrogen atnosphere.-

Pot assi um cagon3! fidtes © Mikzd na{@%ehrbu‘w?edj‘%ﬁ{'%&ﬂ A boRui6s Yokl Ng -
suspension is strrre roomtenperature ours. The potassiumsalts
are filtered3@ffingres.t Bee fethy} scetateqps washed t"GtUWESSUOT‘h@ eedilde is
partitioned h (7220 t 0 ayers

are separat egﬁéﬁgﬁ{%@kﬁ%ﬁ?g& p]'gscér%li se%ﬁlﬁ mgggllﬁa%egﬁéf g%geéard%bhgnlriem due

is triturat edhwanhecp@t phdsesnaxe Gombinede The: 311}S°PEFR]1)¢¥QS‘ is V@Ju“ed to

3(S)-t-butyl % : -
t et rahydro- Iﬁgyf?%enzazepl %ﬁ%k&?ﬁ@a&%&@[ ERR] 1:&1 él%R]atec = 0 96
in di methyl f 3 maﬁpd@), rhe; organignphases are combined, dried (sod:.um sulfate) .

3((S),-t-butyl Q @5 t rﬂbd"gn}e (SR x&% ﬂlet:hyl-Z 3,4,5-tetra~

2, 45tetrni/ro zazepi n- 2, 5-di one ag in et hanol (500, m)
- contai ni ng pheddorriridl ﬂ@#&ﬁ@‘ﬂg?nﬁssmwml@ p ar#98> (shwerQ.46 in

pressure -and @tfa Q?m tenperature for two hours. The catalyst is filtered
of.f. and the ? trate evaporated to give 3(8) t - but yl oxy- .

car bonyl am no-t -t - butyl oxycar bonyl met hyl - 5- hydr oxy- 2, 3, 4, 5- tetrahydro-

| ] 1] benzaz 2-0ne 17

69 - A suspeﬁgﬁﬂe’ﬂﬁ “ithe %ﬁ’ﬁ%ﬂégég%ﬁéfglrﬁo%’dﬂ II%{’%e/atl':gl oxyca onyl -

met hyl - 5- hyda&@icZa&dﬁaﬁzidhrwydmd kh¢ Protecting guoup x;ueéd( 3(8) rAmino~
di cycl ohexyl gl Nodvd by ﬁuetgylg-)z,s,aa“. -Eé’n‘%@ﬁ?&zo—'ihi?{11i$néa59&m)-oﬁé.

Alternately 3(S)-amino-l-ethoxyearbonylmethyl-z 3 4,5-retrahydro-lﬂ- |
[{1]benzazepin=2-one is also prepared as follows ' '

U d) A solution of 3(S)—t-bu:yloxycarbonylmno-l-ethoxycarbonylmethy1- |

' 5=hydroxy-2,3 4,5-retrahydro-ln-[I]benzazepm-z-one (prev:.ously
described, 1.0 g) in acet:u: anhydride (20 ml) is ma:.nramed at 80°
for 3 hours. The reaction mixture is cooled t:o room temperature and

\_ the solvents are removed under reduced pressure. Ether (100 ml) is

added, and the resulting solution washed with water (50 ml) and dried
.over mgnesium sulfate. The so].vent is removed under reduced pressure
to give 5~acetoxy=3 (S)-t-butyloxycarbonylmnc-l-ethoxycarbonylmethyl-
2,3 4_5-:etrahydro-11{-[1]benzazep1n-2-one as a pale yellow oil which
is used without further 'purificarion. ' | '

A solution of S-acetoxy-3 (s)-r-bﬁty'lc:xy'carbonyiamino-lrethoxycarbc:nyl-_-
methy1-2,3,4,5-terrahydrp-1!i-[1]benzazepin-2-one (0.7 g) in ethanol
(50 m1) is hydrogenated at 2.9 atmospheres for 24 hours at 70° using



mechanically stirred and heated at [ERR] for 16 hours under a dry nitro- =

- gen _atnosphere. The mxture is cooled, diluted with nethylene chloride (100

rﬂ) ‘t;ld filtered. The solids are di scarded. The filtrate is washed with 7
&4@ i um hydroxide (4. x 75 m),. followed by 1 x 100 M with water and

sat.ur; ed aqueous sodium chloride solution (100 m ). The organi c phase is

dri éd (sodi um sul fate) -af8 evaporated to give a m xture of the desired
adduct and excess di cycl ohexyl carbodiimde. This mxture (5.5 g) is :

" dissolved in ethyl acetate (200 m)and pI aced in a pressure bottle. 10 %
Pd/C (3.0 i.s adde he - xture: dr en t. 3 atnospheres
presstt & paidadiumen dl?ﬁ' #Rgtﬁnss ﬁeca(f'ﬁ} tys?ﬂ? Fgfytsgr%ﬁ off and the

. I/vlhl t rﬁleleﬁ‘%éﬁlaefaddddthérhelfaﬂ:l teovied drdekUrediueed \pr"ehsn&tehed give m) to give a._
ite | 3

S oXY -
carb ah”ﬁ'(‘;'yi CBERIPS ?9‘6}«/9' ?W?%?WP“W“&YI'%!?E% rsaﬁffrtﬁ‘ao 1H-[ 1] -
| ?enza@egwwmmnz&@m[-i% whidhy] withobBRjurtBer pArificabidti 48t hyl -
formam de ion
50S) - SEHAD £9 A SRR TR I AB P BRGE Boyh Reepbydro- Le- |
5 hy df0s¥nzazépin-2-bhé 3 ¥RE Qroteddrk Dduizeibed abdve3na. i d99€109¢d above, 3.0 —
| cetic phé/drlfe (50 m% i s heated at .[ERR] under a-dry nitrogen o/
~at m)sﬁfﬁgre 123 S &uf 4o ¢FRe9lde i ¢ anhydride i s evaporated. The residue is
di ssol ved in ethyl acetate (75.m ) and washed wi th saturated aqueous sodi um

Chfor P98 SEEtnt et SRR BodpnatBiaghariomia . LE Rt e 953??5333 o

g\(/g;)ongbeﬁlz?z%adn-tmg-dﬂmdm.slrg{ l%za?eftdefﬁ etBRiurehiheas to give u
oxycar bonyl ani_ng: | -1 - but yl ox s
carb 5@‘3 Eeatiap <- waty%lhy DGP#‘IQ ](E)%q&)az%?ﬂ n-2-one, mp. "

[ ERR] e—bhE?R]bmmacé q18. D .g36in ucdiomd (700 @iLheds dei::ed at\ wokut i-on of
. 3(S)-t-butyl oxycarbony] am no-1 -t - but ong aé/_l net é :
5- accteIRGraLuTe unasrf (CHYy Bt TO8RR (APB éﬂ“ﬁ eg{ cREPOBALE | 1 ot hanol (300
M) cord.sig ig ddae¥ Hilldne(pordien dnd eheieasuliting duspession Lott! e '
. : _st:.rred at room temperature fo_r 16 _hou_rs. The potassium salts are
filtered off and the filtrate evaporated to dryness. The re's_idue_ is.
partitioned between ethyl acetate (250 ml) and water (250 ml).
layers are separated and. the orzam.c phase is dried (sodium sulfate). B U
The residue is trzturated wzth petroleum ether (350 ml; bp 30-60°) to
g:.ve 3(S)-t-butyloxycerbonylamno-l-c-butyloxycarbonylmethy_l-z 3,4,5-
tetrahydro-lﬂr[llbenzazepxnrz,s-dzone, m.p. 75-77°, laly - =172° ‘ _
(c = 0.96 in dlmethylformamlde). | g _ . N

A solutzon of 3(S)-t-butyloxycarbonylamzno-l-r-butyloxycarbonylmethyl-
2,3,4 5-:etrahydro-m-[1]benzazepxn-2 S~dione (8.0 g8) in ethanol
(500 m1) conta:.ning plat:mum oxide (800 mg) is hydrogenated at atmos-
pheric pressure and it room temperature for two hours. The catalyst
is filtered off and the filtrate evaporated to give 3(S)-t-butyloxy-
carbonylamlno-l-t-butyloxycarbony1methy1-5-hydroxy-z 3 4,5= tetrahydro-
-IH-[llbenzazepznrz-one, [a] = -173° (¢ = 1.8 in dxmethylformamdde)



and_hydrogenated at 3 at rrospheres pressure and [ERR] for 3 days. The _
cat al yst is filtered off and the filtrate evaporated to give 3(S)-t- —~\
but yl oxycar bonyl ami no- I-t butyI oxycar bonyl ret hyl -2, 3, 4, 5-t et rahydr o- /Q*
1H-[ | ] benzazepi n- 2- one, [ERR], [ERR] = [ERR| (c 0.64 in T
di met hyl f-or mam de) . Hydrogen chl oride 'gas i s bubbl ed through a sol ution of
3(S):t-butyl oxy- carbonyl am no=16% =but yl oxycar bonyl net hyl -

,4,5-tetrahydro-1-[1] - benzazeprn 2-one (0.85 g) in ethyl . acetate (40 m) -
for 2 hours.. Nitro- gen is then bubbl ed through the sol-ution for 0. 5 hour.

The ethyl acetaters eva r ed.and t he id. residue i dra
di s- sol>/ved #rﬁ“@?ﬁ%ﬁﬁf‘? (ﬁjt-bﬁ’glﬁweﬁfggﬁ&f 51'ﬁ’1' Buty, g°

o ’
ENFAED 'ﬁ'&a the
m xture is sﬁémﬁdsq{ydf@wtsmeﬁeédt&ﬁydﬁﬂﬁ-&1r]BetIazeﬂ1he-2¥$het €3swigh ¢l whi ch

rec tate o]l ecte filt o] e S): am,no |
Iocar Ibg;yrretft +°—Y§% ?’g’t"aitﬂ‘af*o@'ltgl F? 1 534 gét\ﬂl’eﬂ't‘% ‘El‘t‘ﬁfée ﬁoﬁ wgXA8  [ERR]
= [ERR] (c —m&:ﬁhcélﬂ.y' Stirred mll medeed agy aa:- mrcts hBufwREess addyy ices-hy|

benzyl ruvaternth resence of sdrumc oro ride as descgrib
abovg méx anp gen ptmosphere. n?ixture g.s coole i utet{] \t‘gth methyslene c(ixlorféje

| - Car boxynet (po &11 J aaarmx;:é&.phwybmmxbemlaeardidhynreoxﬁ&aae 4.85-

t et rahydro-| H benza I n- 2-,0ne Toa

| -bénzyl oxycﬁ?’%ﬁ i? %"ﬂa‘?%ﬁ? (y]’sp‘?{)pypuw"d by 1 x 100 ml

am 302 53 ?n )dwﬁmﬁg:aéﬂ;aha]daempaqma& s]ﬂ_agoﬁe dzl?]megéoli\ﬂh@i Aeoalmuacetic -
aci adde; ati pum Qx eresutrn m xture
contal ned | NTBS gEEREs, Buska 1f delee (Gantim Auftirel s S aporstst Fagieror 5
hours. The caiRuretof thé AIEeYesl Qididd khdilextdes Wbeydlohékylcarinditnide.at ed,
and_t he resul ti ng oil triturated with anhydrous ethanol.. The resulting

solid is collected,. dried, and suspended in - 71 - water (10 m). The'
sus pensr On i Shiyl nfEEtel (5.51gy idissolved iaoktiyli cetate (200 ul)and placed

in a pressure bottle. 10 Z P4/C (3.0 g) is added and the mixture is

" hydrogenated at 3 atmospheres pressure and at 40‘_ for 16 hours. The
catalyst is filtered off and the filtrate evaporated. The residue is
triturated with ether (75 ml) to give a white solid, 3(S)=t-butyloxy-
carbonylamino-1-t-butyloxycarbonylmethyl=2,3,4,5-tetrahydro=18~{1]~
benzazepin-2-one, m.p. 145-147°, [aly = = 194° (c » 0.46.in dimethyl-

b- formamide).
A eolution of 3(S)ét-butjloxycarbonylamina-l-t-Sﬁtyloxycérbonylmethyl-' o
\_/ ! 5-hydroxy-2,3,4,S-tet:ehydro-m-[1]benzazep;'.n-2-one (deseribe& above,

3.0 g) in acetic anhydride (50 ml) is heated at 80° under a dry
nitrogen -'atmqsphere _for 2 hours. The acetic anhydride is evaporated.
'The residue is dissolved in ethyl acetate (75 ml) and ﬁeshe_d with
saturated aqueous sodium bicarbonate. golution (50 ml), water (50 ml),
and saturated aqueous sodium chloride solut:.on (50 ml) The organic
phase is dr:.ed (sodium sulfate), evaporated, and the residue triturated
with ether (50 ml) to give 3(S)-t-butylo:cycarbonylamlno-l-t-butyloxy- '
carbonylmethyl~5-acetoxy-=2,3,4 S-t_etrehyd_ro-lﬁ-[1]benzazep1n-2-.one,
‘m.p. 166~166.5°, [al) = -169° (c = 0.36 in dimethylformamide).



collected and dried to give inpure |-carboxynethyl-3-(l-carboxy-3-
ph&nyMor opyl ami no) - 5- hydr oxy- 2, 3, 4, 5-t etrahydro-1 H[|] benzazepi n-2- one
) wi th deconposition at- [ERR]. The starting material is prepared as .
fg: Benzyl bronpacetate (9.16 g, 0.04 nole) is added dropwise to a
w'e- of 3-met hoxy-2.5¢4lihydro-1H-[ 1] benzazepi ne- 2, 5-dione [8.13 g, 0.04
nol , prepared as described in the Canadian J. Chem, 52, 610 (1974)1 -
powder ed pot assi um hydroxide (2.24 g, 0.04 nole) and tetrabutyl- amonium
bromde (1.29 g, 0.004 nol) in 1000 mM of acetonitrile with stirring at .
room.t enperat ure pan, conpl et e. addition, the suspension i's stirred at room
t enpér ﬁ‘gﬁ&éq & %&HE&I’P‘%‘,YQB?’H*‘& P%?angﬁ‘b"dtlhg %tﬂm&%f%w&ﬁﬁaﬁr ated under
-~ I eduGegeqtof$<2)364] B-tetvshydr peiH~[ b benzazepdhe2-onki (220) .inlTbtimandl! is
Ctrit ed. W th ether L, Qi "sol,d ich,i,s suspended,and stirred in
o1 hy B ) tontadaing 10 %, BIE B8 1pL B st g5 BABSRCPPEL [ T er o
of f apd Hydeogddatédiat BOdmoBplicties piedstie/ and m)"chmlel-. days. The .
1 -benzyl oxycar hony!l net hyl - 3- net hoxy--2, 5-di hydro-| H ] .- gzepi n- 2, 5-di one
i cRetalscts dEieneR, 18, aid e B1krRte Saldiredd g g7e, AT por asar um
t - bubaky vy arbofy DamidoOHt*buty Loxycarbolylmeeby 1253 /4 Sketrabipdgo-st i rri ng undgry-
~nitroge t _roomtenperature | ed, () Lho enyl al ani,ng (1.02-g; 0.00
nol )%n@ﬁ&%f”b%“‘rgsd@rﬂ%dsug}msi oﬁ&gﬁd%— Buﬁgﬁof“(A 3m) is -
heat ddmethylEommanide)f. t he suspended solid is dissolved. Upon cooling, a -
suspension i-s obtained. This suspension is added, in portions, via pipette .
to a refl.uxing solution of |-benzyl oxycarbonyl methyl -3-met hoxy-2, 5-di hydro-
| H- [ Bpd&roganzehlionids gadi v dubiledOtigough 4 sblitionl of 4(S)+o-batyloxyng under W
nitrogen oyer. a period of 10 mnutes. . DuLipg the addition..a yellow |
prec Fgf WZWH’S ¢ bﬁgﬁf"@gﬁﬁb&@klnﬂ:%ﬂ %R,*E%éeF’é‘gng?ﬂ? HJE pension is
ref | burzhzepin-2-baer(©.851g) nsqrhytiasetate (40 tuit)edor 2hRours.- Nitkd~- '
gen is then bubbled through the solution 'f_or 0.5 hour.' The ethyl
 acetate is evaporated and the white solid residue immediately dis=-.
'solved in ethanol (40 ml). Propylene oxide (5 ml) is added and the
mixture is stirred at room temperature for 16 hours.- The white solid -

which precipita_i:es is collected by filtration to give 3(S)~amino-1~

.carboxyme:hyl_-z,:!,4,5-t:ettahydro-11_1-[llbenzazepin-qune, m.p. 275-2750, o u

' [a]D = _-287" (¢ = 0.71, in 1N hydrochloric acid) which is condensed
with ethyl benzylpyruvate in the presence of sodium cyanoborohydride

as described above. .

Example 13: _ o o
1-C3rbo:_:met§z1-3- ( 1-carbo:§r3-phehy lpropylamino)=5-hydroxy=2,3,4,5=
tetrahydro~18-[1]benzazepin=2-one ' ' -

‘To a solution .Qf 'i-ﬁengylotycarbon?_lméthy1—34(lécafboxy-34phen§1propy1- -‘ -
amino)=2,5-dihydro~18-{1]benzazepit~2,5-dicte (1.00 g) in'giaaig;' o
acetic acid (50 ml) is added platiaum oxide (0.10 -é).'The reSulting
mixture contained in a pressure bottle is hydrogenated at 2.9 ‘atmos=
pheres for 5 hours. The catalyst is removed by fili:ra;tioﬁ, the ‘
filtrate concentrated, and the resulting oil tfiturated'with anhydrous

ethanol. The resulting solid is collected, dried, and suspended in



resultlng gumy-solid is mashed with petrol eumether and di ssolved in water
(20 mM). The solutionis filtered, acidified to pH 5 mnth 3N hydroc ’
acid, the resulting crude I-benzyloxycarbonylnethyl

(I-carboxy 3- phenyl propyl am no) - 2, 5- di hydr o- IH-[I]benzazepin 2, 5-
coll ected and used directly for he preparation of the title conpound:
Exanpl e 14: Anal ogous to the mef ods discl osed herein, the follow ng '
conpounds of fornula | A wberein X = [ERR], [ERR and [ERR] = H [ERR =

[ERR] and [ERR] = OH are prepared No. [ ERR]

I[—|E2RR] ~ water { %Iﬁ?{]) [EBRLuépenSLTnEI-;QSR stirred [f'éBFi.s hours.ETF\l)tls solid’ lIE
[ERR] . collected]and dried to give impuze 1-carboxymethyl~§1§ ar oxy-3-

% EEE% S ppfnylpropylm)ﬁ-hydrgr%-z BEBB]-:ecrahydro-mRél]bléhz@zepm-z-
H one [eThings with idegompositianyaed79°.

2,3,4,5-tetrahydro-I H[I1benzazepi n-2-ones for conpounds 2-5 are prepared'
~as follows: The 7-chloro-2,3,4,5-tetrahydro-1H[|]benzazepi n-2-one, m p.

[ERR], is preparssarmwucmabdsu prenared A3 Follows: 1, 359, 285. The

84nethy| 2,3,4,5-tetrahydro-1 H[|]benzazepi n-2-one is prepared by the '

method of Hui sgen, Liebigs Ann. Chem 574,.171 (1951), mp. [ERR]. The 7,8

di met hoxy- 2, Berzyl- beamoabgtite- (16| $b&a%mpeh iz added érmger@daag#bﬁ ows:

B otese e s MR LA 153, S0,
L prepared as described in the Canadian J. Chem., 52, 610 (1974)]1"

- powdered potassium hydrox:.de (2.24 g, 0.04 mole) and tetrabutyl-

. ammonium bromidg (1.29'3, 0.004 mol) in 1000 ml of ace:dnitrile with
stirring at room temperatufe. Upon complete additioﬁ, the suspension
is stirred at room temperature for 64 hours, filtered, and the fil-
trate con_ceﬁtfated under reduced pressure to give a partially crystal-
line oil. This oil_ is triturated with ether to give a solid which is
suspended and stiired in ethyl écecete (100 m1) for 1.5 hours. The
insoluble material is filtered off and the 'filt:ra't:‘e concentrated to.
give the crude 1-beﬁ£ylo'xycarbonylm_ethyl-S-methoxy-.-Z,S-d_i.hydro-ln—[1']-

benzazepin-2,5-dione which is used directly in the next step. -

To a 1.0M solution of potassium t-butoxide (0.64 g, 0.0057 mol) in
t-butanol (5.7 ml), while stirring under nitrdgen at room temper'ature
is added (+)-homophenylalanine (1.02 g; 0.0057 mol) in ome portion.
The resulting suspension and t-butanol (4.3 ml) is heated until most
.of the suepended solid is dissolved. Upou cooling;'a suspension is
obtained. This suspenszon is added, in portlons, via pipette to a
refluxing solut;on of l-benzyloxycarbony1methy1-3-methoxy~2 S-dlhydro-
1H-[1]benzazepin=2,5~dione (2.00 g) in t-butanol (40 ml) stirring
under nitrogén'over a period of 10 minutes. During the additiom, a
yellow precipitate forms. Upon complete addition, the resulting sus-

pension is refluxed for 3 hours. The suspension is filtered, the



(60 n1)f—~i's treated at reflux for two hours wth hydroxylam ne hydro- « =

chl g .(16 g) and sodi um hydroxide (25 g) to formthe .oxi ne. The reaction .
m xt i)s poured into 500 nl of-an ice/water mixture and extracted with 3

x 3 portions of dichlor onet hane. The conbined extracts are washed with
200 ter, dried over_anhydrous magnesi um sul fate and evaporated to

yield 25 g of the oxing, 71"-'n'p. [ERR]. The oxime is redissolved in 170 ml of
di chl oronet hane and 170 m of pol yphosphate ester (Fieser and Fieser:
Reagents for Oganic Syn-- thesis, Wley N Y 1967 P. 892) was added. The

.reaction m xture is l.uxed.f hour d| ch ne |layer is |
separ SPEEIAE Mdsﬁi’t% léh‘&‘rsé’s&‘"éﬁdp‘ifﬁ 5‘%9‘@!’5?7# §8| Phte to yield -
the Hydted fzmmhoxue&o’inéxdix et fillrpeedy- H‘.ﬂrfﬁ.éd hengm A pith 38one, m p.

I[ERS}WF%& 8- nret hqQxy B‘Fﬁ"a tetra@edr omz}tlg%;en azelglethyzl_g m p. [ ERR]-

3- Am mczrwﬂyesépr&nilﬁhoﬁylﬁma)misedmﬁkb}mwzmaafepanem,s-l s syn- thesized
as fol)ows; A solution-of 3- sm no- 2, t et rahydgr o- 1H_{|l ] benzazepl n- 2- one
(4. 0 Yponeots cglisated and pead, AARSALHY rztbﬁéﬁﬂ’%é‘f-%ﬂfﬁ ® t5le g) and
" trietdutpagadie (5 m) in water (20 m) and dioxane (25 m) is stirred at
- roomtenperature for 18 hours. The resulting solid is filtered off and o
“washed with water. Recrystallization fromethyl acetate gives
- 3- t-%%_ﬁ_a_rbonyl am no- 2, 3, 4, 5-t et rahydr o- 1H—[1] benzazepi n:2-one, mp. -
199- orine gas .i s bubbled throuygh tlon -of
©3-t- M?Wc&?bt&wthgﬁfn%"sfk g’f’é‘?’r ﬂ&fd?ﬁ ]t°ﬁ-"f$]99é‘ﬂ‘i%92’ép| n- 2- one (1 5
" g) i nefagetiulaTdivherein X74 B ,(ﬁ? am)ng @-rg;LQasén- ﬁ _reggtion mxture. u
stirred for an, additional’ nutes. The s ich pfecipitates is
col | e"cﬁeeﬁrep'?ﬁg?mnded in wat er (30 m) and aqueous anmonia is added unti |

basi c. . : 3 - .
. Y i
1 - c635m2 o CH B
2 C,H,CH,CH, - T-0cH, §-0cH,
3. CGHSCHZCEé_ - 7=Cl . !
4 cnzcnz- - 8~CH, ‘B
3 | sﬂscﬂzcnz - s-oc, " “
6  p~C1C,H cnzﬁzn2 B :
7 - CHy - H B

The startlng substztuted 2,3,4 S-cetrahydro-lﬂr[1]benzazep1n92-ones :
for compounds 2-5 are prepared as follows: ' |

The_75ehiorb-2,354,Sfterrahydro-lnr[1]benzazepin92-one, m.p..164-165°,
is prepared as described.in'British_ Patent _1,359,_285.'

g The 8-methy1-2 3, 4 S-tetrahydro-ln—[1]benzazep1nr2-one is prepared by
the method of Huisgen, Liebigs Ann. Chem. 574, 171 (1951), wm.p.
"153-154°,

The 7, 8 dzmethoxy-z 3,4,5- tetrahydro-lﬂr[I]benzazepxnrz-one 13 prepared
as follows: ﬂ



Filtration gives 3-am no-7-chloro-2,3,4,5-tetrahydro- IH-[I]benzazepln-
2-one, mp. [ERR]. Exanple 1i5: Preparatlon of 10,000 tablets each

containing 10 ng of the active ingredient of Exanple |: Formul a: 'y
| - Car boxynet hyl - 3- (1- et hoxycar bonyl - 3- phenyl pr opyl - /
am no) -2, 3,4, 5-tetrahydro- IH-[Ihgegzazepin-Z-one _ 100 gL e
1,157 ¢ Cbrn starch _ _ o 75 g
Pol yet hyl ene gl ycol 6, 000 ' ' : 75 g Tal cum
powder - ' 75 g Magnesi um
stearate’ Purified water.

. g.s. Procedufesolagion g€ %ﬁd%ﬁé 5?@%55@%‘@6“?%&6??3&[@6671 i 8% &peni ngs
of 0.6 nm T§ @pdw&ewbﬂ@ncsa 292CH1978) ] lial &unmmassmnhﬁ& Sated e and

hal f of the s rch are mxed in a-suitable mxer. The other half of the

starch is suéeRemddaia sraated) atfrefidu fonfwor baurs eifdnhydroxalanige ihydepe
boi l i ng sol uaa 184 ﬁ]laegp\%lgge&mlmﬁagb,vm' czsﬂrgi%?& %t&’fchw:&&e e paste

formed is adde to the po are granul"ated, if necessary, with an
addi ti onal .aresstdopimixsees isTprurgd AngPa30 pk of P@d%ﬁﬁrgmxtare [4RR]

‘broken on a §££1%%Eec¥"'x&@h]3 % %B %%Br‘%ﬁén@'&@ &&'ﬁ@&f‘o’%’iﬁﬂaﬂeﬂtﬁzé %b&ﬁftﬁdUS' ng

concave punches wth 6. di aneter, uppers bisected anple 16:
Prepar ati on SYETAGES rﬂl‘ect’%&heé wrc;hrrmthpﬂdmesfndeﬁzﬁg ozsrngnbarflrmemmeiswn

i ngredi ent of, i[_?ﬁgpirﬁ dviih a@ecf”coogf:.e'iﬁ' igOpg :'EQVW, m.p. 154-156"
| - Car boxynet hy (I'-ethoxycarbonyl - 3- phenyl propyl -

an1no) 2,3, 4,5-tetrahydro- IFL[I]benzazepln 2-one
\_J-. The oxime is redissolved in 170 ml of dichloromethane and 170 ml of .
polyphosphate ester (Fieser and Fieser: Reagencs for Organxc Syn~
thesis, Wiley N.Y. 1967, P. 892) was added. The reaction mixture is’
" refluxed fc: 18 hours. The dichlorcmethans'iayer is separated,'treated"
'with charco#l anﬁ dried over magnesium sulfate to yieid the 7,8-di-

methoxy-z,3,4.55tetrahydro-[IH]-[I]benzazepinrz-ons, m.p. 153-156°.

The 8-methoxy=-2, 3 4, 5-:etrahydro-lﬂr[llbenzazepxnrz-one, m.p. 132-134‘ '
is szm;larly prepared from 7 msthoxy-a-tetralone. .

3-Am1no-7-chloro-2,3 4 S-tetrahydro-lnh[llbenzazepzn-z-one is syn-
theszzed as follows.

A solution of 3-aﬁinb-2,3,4,S-tetrahydro-IH-[ljbenzééepiﬁ-z-one
(4.0 g), Z-t-butyloxycarbonyloxyimino-Z-phenylacetonitfile (5 1 8)

and triethylamine (5 ml) in water (20 ml) and dioxane (25 ml) is
stirred at room temperature for 18 hours. The resultzng solxd is
filtered off and washed with water. Recrystallzzatzon from ethyl
acetate gives. 3-t-butyloxycarbony1am1no-2 3,4 5-tetrahydro-lﬁ-[1]-
benzazepxn-z-one, m.p. 199-201°,

Chlorine gas is bubbled through a solution of 3-t=-butyloxycarbonyl-

amino-2,3,4;5-tetrahyd:o-lﬂr[1]benzazepin?2-oue (1.5 g) ia acetic acid



hydrochlorlde : . 25.0 g

Pr}- par aben ' ' . 1.0 g vater
jection g.s. ' 5000.0 m Procedure:

/1 ve ingredient and preservatlve are. dissolved in 3500 m of water

Jection and the solution is diluted to 5000 m . ‘The solu-.tion is

filtered through a steTile~filter and filled into. injection vials under

. sterile conditions each vial containing -5 m of the sol'u- tion. Exanple 17:

Preparatlon of 10,000 capsul es each containing 20 ng of the actlve

.' ngr gl enﬁmﬁém:%gd.r Egﬁfe?cghoéahwabtugﬁyrs stirred for an

am nQ&di&ﬁnﬂ 5.0tﬁduabs'dﬂ'aelé:blb.&]‘hﬁmhammpx&teaas collected, 200 g :
Iﬁgs\éggsepeuded in water (30 ml) and aqueous ammonia is added until chglngg egu-rrgl cum

Al DR rReI6Egives e-med—emeugnaaammmw-memwmp;ﬁ-6 nm Then
t he drug subst § placed in a suitable m xer and -mxed first with the
“tal can‘?“‘t'h‘éﬁ"vﬁ?‘ﬁqgﬁe | act ose until honobgenous. No. 3 capsules are filled
with 200 ng;. using a capsule filling nachine. - 76- Anal ogously, tabl ets,

t abl | at d f u
o Bk 12 MRS he SRR BTt ReAD R e iRE A R ol o2 herei mm
Exanphe akt8ive ingredient of Example 1:.

| - Car boxynet hyl - 3S- (I R- et hoxycar bonyl - 3- phenyl propyl am no) - 2, 3, 4, 5- :
tetrahydro-I H[1] benzazepi n-2-one .- The nethyl et hyl ket one- f| |t rate from.

~the gémadlat | ization of 1-carboxy- methyl-3S-(1S . W
et ho %:rbox;:a/ethylpf Ei?xel&ox?&r%@n?l@%%ﬁedﬁpropyﬁt ' ahydr O_ o '
' am:.nq)-z,3,4,S-tetrehydr_o-lﬂ-_-[_1]ben_z_azep:.n-2-_-one - - . 1008
Lactose I L1575
Cs:rn starch L L . . 153
?olyethylene glycol 6,000 _ : , 75 g
Talcum powder o 75 g
Magnesium stearate ) SR _ 18g _
. Purified water _ S . q.8. S \J
Procedure.

All the powders are passed chrough a screen w:.th openings of 0. 6 mm. _

Thev, the drug substa.nce, lactose, talcum, magnesium stearate and half o \/’
' of the starch are mxed in a sﬁi._:able-mixer: The other half of the '

starch is sﬁspeﬁded in 40 ml of _ﬁeter and the suspension added to

the boiling '.solution'of tfxe polyethylene glycol in 150 ml of water.

The paste formed :|.s added to the powders which are granulated, if

necessary, w:.th an add:.t::.onal amount of water. The granulate is dried

overnight at 35°, Breke_p on a _sereen_w:._th 1.2 mm openings and

compressed into tabiers.using concave punches with 6.4 m diameter,

uppers bisected.



1H-[I]benzazep+—n 2-one hydrochloride in Exarrpl e 12 is evapo
residue triturated with ethyl acetate (50 m). The resultin

rated, and the
g SO|Id IS

to pH 4.3 with concentrated hydrochloric acid. The |layers are. separat gdia

" the aqueous phase is extracted with ethyl acetate (2 x 100

m). The

di-stri-buted between ethyl acetate (100 m) and water (100 m), and ad@

conbi ned ethyl acetate sol uti 3n® are dried over sodium-sulf

ate ‘and the

sol vent renoved under reduced pressure. Thé residue is separated into its
reverse phase

preparat | ve ST 180 praplitheifn WA &8 1NTR 0GR doimdlarifh! %@%ﬂ& Qs% %

conponents by high. pressure quui'd chromat ography with a C

acetic acid quantity o

Isoner

Exanple 12 iof thuscobmnns&dlast W Example He pSr B md opfsolutionfat er i al

corresponding to the S, Risoner is dissolved in di chl or onet
and hydrogen chloride gas bubbled in for five minutes. The
evapor at ed Bedeslaseduced pressure and the residue recrystal

nmet hyl et hyl i - - -

| - car boxymst]hiés;:@gﬁ %%‘yq' lyggl Tbcgyl 3 h???rlgrfﬁyl

ami no) - 2, 3; Mnohw,éh@d-cetﬂdh[yﬁmazbﬂbpm@pm@-hWr ochl or

[ = -18 et hanol ). Exanple 19:. :
rboxyneﬁ?ﬁ? cj&' ?f“g]car boxy- 3- phenyl propyl ani no) 2,3,4,5-

hydro | H [ 1]Bronytpaagber 2- one A sol ution of sodium hydr oxi de

water (2 m tion of

| -.car boxyrre%‘ﬁt??%(}( ?ﬁ%ﬁ%ﬁ&cgr bonyl --3- phenyl pr opyl - -

ani no) -2, 3, 4, 5-tetrahydro- 1H (1] benzazepi n- 2- one hydrochl or

methanol (1C§;rmg|§ld!, o€ reaction mixture is stirred-for 18 ho

tenperature ol vents renoved under reduced pressure.

hane (75 m),
solvent is
lized from

i de, [ERR],
tet2r5a9 g
(0.270g i

7750_00 O ml -

ide (1 g) in

urs at room
The resi due is

di ssol ved i rthgaseyiveoingredientnand M‘GW&H{-%M digsalved: in 3500 ml of
- water for m;ecuon and the solut:.on is diluted to 5000 ml. The solu= -

tion is f:.ltered through a ster:.l.e filter and filled into :LnJect::.on

vials under sterile conditions each v:.al contaixung 5 ml

tion.

of the solu- .

Example 17: Preparat:.on of 10,000 capsules each con:a:.n:.ng 20 mg of

~ ' the active mgred:.ent: of Examp].e 9. :
Formula: : _ . _
_ \/ . 1-Ca.rbo:'¢ymet.hy1-3-(l-carboxy-S-phenylpropyl-

am:Lno)-Z 3,4 S-tetrahydro-lﬂ-[1]benzazep:.n-2-one
Lactose '
Talcum powder

200 g
1,700 g
100 g

Procedure: All the powdér are passed through a screen with openings

of 0.6 mm. Then the drug substance is placed in a suitable mixer and

mixed first with the talcum, then with the lactose until

homogenous.

No. 3 capsules are filled with 200 mg; using a cé.psu]._e fill'ing_ machine. -

N

.'



di.t i on of 4N hydrochloric acid. The resulting solid is fil tered of f,

ed\with water, and dried to give |-carboxynethyl-3S (IS

- 3- phenyl propyl am no) -2, 3, 4 5-tetrahydro- IH-[I]benzazepl n- 2- one,
[ERR], [ERR] =--200.5 (c - 1, in 3 Z aqueous anmoni a). Exanple 20:

: th fxycar bonyl net hyl - 3- (1 - benzyl oxycar bonyl - 3- phenyl propyl am no)

2,374, 5-tetrahydro- 1R |4 Fhenzazepi n- 2- one" A sol uti on of

3- (I -benzyl oxycar bonyl - 3- phenyl propyl am no) - 2, 3, 4, 5- '

tetrahydro-1H[I]benzazepi n-2-one (5.0 g) in dry di nethylforrram de is

adde [ I.rred suspensi on of di um hydri de

[fro%#ggg%gqy éa'b?@?ﬁn %{&3?2%%?3%11%6 S&? §¥ W’%Hgﬂ' %ﬁ%?é’f’r‘gl eum et her

(3°x Bomnthe remaindpg diompoyndss of ithei Hhweptlim,nk )z at thoseniilusgeatedur e.

Sti rrgn +ngﬂ%t1é§ltﬂne(ile£@r an additional 30 ninu- tes at room tenperature,.

when. ution of ethyl brompacetate (2.0 g) in dry dimethylformanide (10

m) is added:. After an additional 30 ninutes at roomtenperature .the

r eactg ure i's heated to [ERR], and maintained at that tenperature for

18 h'o%%érg-reactlon mxture I's cool ed to roomterrperature and the _

ind 3 fcan ' ' 4,5nd the solution’

ext raé‘ettgg.l [,hma_t[tm_l, BGE - tne,z,(,a?u 300 n1) The c0| ned ethyl acetate )

: l‘r‘o‘n?%e—vmh'eoe'vrr%ﬁv\ﬁrer—( 100'm ), dried over nmgnesiumsulfate, and
th o whi ch ,
ch?o?%.?'%éﬁf% RosPR R LI et ERUGE Fpil 08 N abLEAKELSh BE MaPhompl” St at e
(9:1 mestml-#ﬁj'(gﬁ-ssbomaobmylcmgymoumoo)-ﬁem,setef.rahlyer« t | e
COMPGAPh e ath e Hyddohids80 1! B0l £ (NG RRLYARL Gt Ur e O ves}/

an oi aracterized as 1'soner e conp Exampl e 2
| - Et %ﬁyt%tﬂmwmwedad(tk eﬁwﬂom@tphﬁwm&o@e ammbg:.nz 3 4, 5-
solzd is distributed between ethyl acetate (.100 ml) ami water '

- (100 m1), and adjusted to pH 4.3 with eoncentrated hydrochlorzo acid.
The layers are. separated and the aqueous phase is extracted w:.th ethyl
acetate (2 x 100 ml). The combined ethyl acetate solutions are dried
over sodium sulfate and the solvent removed under reduced pressure.
The residue is separated into 1ts components by high pressure 11quzd N
chromatography with a c18 reverse phase preparatzve column and usxng . o
water/methanol (3:7) containing 0.05 Z acetic acid as the solvent. An
additional quantity of the $,S isomer of Example 12 is thus obta:.ued, _ _
as well as the S,R isomer. The matenal correspond:.ng to the S,R C

 isomer is dissolved. in d:.chloromethane (75 ml), and hydrogen ohlorxde _ - "/
gas bubbled in for f:.ve minutes. The solvent is evap<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>