ACYL PEPTI DES HAVI NG HYPERTENSI VE AND ANG OTENSI N CONVERTI NG
E I’'NHI Bl TORY ACTIVITY This invention relates to nem/chenicg‘ 2% ounds
5 ,ﬁa i ng val uabl e pharmaceutical activity. It particularl 9@ 2

corfpadnds possessi ng hypert ensi ve and gngi ot ensin converting
enzyne i nhi bitory activity. The pr esent I nvention provi des c
conpounds of theA -

(1) [err] wherein, =& T e are e ers HET Jerr]
-Cerr] al koxy, C2 -C6 &IWELR(MNG cENH‘ﬁﬂ]NHKﬁbTGBY M‘RW)‘&YH no- Cerr]
-CJerr] alkoxy, hydroxy-Clerr] -C6 al koxy, acylan1no Cl -Co6 al koxy,

acyl oxy- Cl -C6 alko . yl oxy, | oxy err -C6 al koxy am no, Cl
-Cb -al kyl anino, diK %rﬂrve@G‘QQIk9F¥&ﬁF5no 0 HVHYoﬁyﬁﬁﬁﬁﬁd ' opmpgunds
aryl - C - C6 5al kyHaaniinp, v gt e ﬂﬁm&ceﬁﬁtﬂ aB{:ﬁViiy RoIt Birt@@leBlWe

i ndependent |y Iky avin fron1 carb n_at ken
having from B¥H 3ﬁﬁgo q"'(:ar %mpg ﬁi%ﬁ HﬁhlnﬁypﬁfgﬁPsé o gﬁd
carbon atoms, angripteqsdmn | -me%tﬂkmg 25enltammg inhtiditozycar dohivatpus,
het erocycl i'c- O - CB 1l kyl rfawm f ri@veh tidnl2 g:%b/%e%toméo E¥Enag! kybror
cyclo- al kyl al k anInﬂ to 20 carbon atons i.n the cycl oalwy group, or
R2 and R[er % 3 together with the carbon and 30 nitrogen to
which theyo are respectlveﬂy attadhed, or R[eR;] and Rerr] t aken .

together wth the mﬁd . ' orare (1)
respectively attached, " fomm l erocgyc| e ntalnanB from 3 { 5
carbon atoms or 2to4carb(?n atg msarﬁjas fur @om 35 R6 is
aryl- having 6 to. 10 carbon ato 6
wherein,
15 R and R9 are 1ndependent1y hydroxy, C]-C6 alkoxy,

€, -C¢ ‘alkenoxy, d1(c] -C¢ alkyl)amino- Cq -Cg alkoxy,
h_ydroxy—C]-C6 -atkoxy, ac_ylam1no-C]-C6 alkoxy, acyloxy-
C] -C6 alkoxy, aryloxy, ary]oxy-cl -C6 | alkoxy, amino,
C] -C6 -alkylamino, di(C] -C6 alkyl)amino, hydroxy-amino,
20 or ar_y]--C]-C6 alkylamino, o
R1 , RZ’ R3, R4., RS{ R7 and RB are independently
hydrogen, alkyl having from 1 to 20 <carbon atoms,
a]kehyl having from 2 to. 20 carbon atoms, alkynyl
having from 2 to 20 carbon atoms, aryl- ¢y -C6 alkyl
25 having 7 to 12 carbon atoms, heterocyc11c CI C6 alkyl
having from 7 to 12 carbon atoms, cycloalkyl or cyclo-
alkylalkyl having 3 to 20 carbon atoms in the cycloalkyl
group, or '
Ré and R3 taken together with the carbon and
30 nitrogen to which they are respectively attached,
or R3 and R5 taken together with the nitrogen and
carbon to which they are respectively attached, form
an N-heterocycle containing from 3 to 5 carbon atoms
or 2 to 4 carbon atoms and a sulfur atom; '
35 Reg s aryl having 6 to. 10 carbon atoms,
ary]-C] -C6 atkyl, ary1-C2 -C6 alkenyl, or ary]-cz_-
C6 alkynyl; and .
salts thereof with acids or bases, especially



“ _
aryl - C[err] -Co6 al kyl, -aryl-C2 -C6 al kenyl, or aryl-C2- C6 al kynyl;
and salts ‘thereof with acids or bases, -especially - -2- _ /
pbarnaceutlcally acceptable acid -and base salts. In a preferre */
enbodi nent, the invention prOV|des conmpounds of formula I mhereln R and .
R[err are |ndependently hydroxy or C[err] Jerr] alkoxy, 5 R and
R -hydr ogen: Z alk aV|ng rom.-
7 to 12 carbonphﬁfﬁﬁﬁe”tbFahé¥erOEQE?PE %i%rr]aéiaeﬂrﬂ" al BASe hadphgs-
Lrgm 6°to (1:[2 ‘carboniat aspr&Ferréd I%[nﬂfdchmd?[te,rr]:heR[mwe]ntam:h Rpeovidese
ydr-ogen or err al . ky i : -~ aryl | or.
aryl -Clerr] C[er%?&%gﬁﬁés Lk #or&?%a I WhFﬁ%Irou contains from 6. to
10 carbon atoms mher&unndhﬁgaaye gndapsndantbm EuésoxyupEdengnatkoxy,

al kyl-, €2 fﬁﬁ alkenyln C2ndCoR a'%}@ylégdhu?éﬁan- €Ll-Co ahh%&M gt fP-

| | kyl . dni
g[[gH g[[grr] & y ar radé‘ﬁtql(é[a"ﬁy@ro gé{e?r] to Ci[?err‘ﬂa" °dl k?ltomsam #b-

Cl-C6 al kyl, thi ohé:tem:}yaeﬂa]al | ,abkytlo, hénairoggerf,roinrl 6! 'twr a2 nekhydn
nethylenedloxy, : %do - and guani di.no, -and salts thereof :

éspeci ally pharnmaceutically acceptable acid and base salts. '
According- to certaksqs RpreRgrr%ﬁ anén® dBHEandrggenherlﬁreﬁéﬁahky1a)

cOnpounds whegein R Cl -C6 Y| g40r LeClegr al s
Jerr]: CFGer r‘l al'f( | 1agndR R[-er rl a"i‘ 1) or af“ﬁ’ C ﬁé@lre r10 e%’ya'
and wher ei n_ pref etiil y20¥! FIEMUP R COBF a1 ﬁ?dr%&%’" or6 Rt|°s éloho%raﬂﬂ RP%‘”"S |

hydroxy; - | wherein the aryl groups ‘can be substituted by C,-Cq alkyt,
o ' .C2 -Cs alkenyl, C2 -C6 a]kynyl hydroxy, C1-C6 alkoxy,
aminp; 'C1 -C6 _alkylam1no, d1(c 6 a]ky])am1no, thiol,

15 C1 -CG_ alkylmercapto, hydrqu—C] -C6 alky] -aminq-

_ C]-Cs ;1ky1, thio- C]-C6 aIky]? nitro;'halqgen, trifluoro- .
methyl,'- methylenedioxy, Ureidb and guanidino, - and
salts thereof -espec1a11y pharmaceutically acceptable
‘acid and base salts. ' 2 -

20~ According to certain :pfeféfred embodiments of
' the invention:- - | - |
a)  compounds wherein R, 'is €, -C, ~alkyl or

' aryl-C] -CG' alky], ' R4' is C] -CG alkyl and 'RZ’ -R3,
Rg> Rgs Ry and Rg are hydrogen, and ‘wherein preferably
25 R and Rg are hydroxy or R is ethoxy and Rg'is_hydroxy;-
N b) compounds wherein Ry ahd R, are methyl
~or wherein Ry ' is phenethyl  and Ry ‘is’ methyl, R is
_ethoxy, Rgf is hydroXy, and RZ’ Rz and_Rs" to Rg'have 
the mean1ngs given .in (a) above, and )
30 c) compounds where1n R6 1s p tolyl

The alkyl ‘groups per se or when present as ;ubf'*
~ 'stituents have from 1 to 6 .carbon atoms and may be
- 35 straight chain or branched. - Thése groups include
' methyl,_ethyl;'hépropy1; ﬁso-prOpyT, nvbdty1;'150buty1,'
n-amyl and n-hexyl. = R - -
" 'The alkenyl and alkynyl groups per se or when



b) .conpounds wherein. R - and R are nethyl or wherein R
'_i§ﬂ-phénethyl and. R4 is' nmethyl, R is ethoxy, R9 is hydroxy, and
R.err], Rerr], and R[err] to Rlerr] have the nmeanings given in (a)°

- , . and 30 c) - conpounds whereidh-Ris p-tolyl, The alkyl -
per se or when present as sub- stituents have from 1 to 6

at ons'p 'ema;mgahs b@@&aﬁﬁéﬁtghmav@haﬁbmorz %aacfmbon atoms%
roups cl ude , pro
I RS g B gt FhEX gnathi g P gy P ohese "grblthe,
3 present . as irmjbsietuentrwl haveprofpmml?. t o ad lgdr,bonisapoopeayd, rmegnd be~
strai ght -chaigy Pranched. These . groups include vinyl, pr openyl ,
Coallyl, lsoprop3ﬂ9’ - and et hynyl-. 5 ~ _The al kyl, alkenyl. and'_
“al kynyl ¢ oups ecaﬂr"rk)y]s'ubsaﬂlkteu"éﬂtsanéuch"k.\afsﬂ h)ﬂd'rocbbpﬁ mey -@Erry

. al koxy;- thloﬁb%rﬁﬂtuerﬁs?”s]uch A&V RPOCPY 0, ¢ ATN0, aT kg gy /] tnﬁerr]'

| kyl d | kyl hal ® ni
gryly amep(r)] Icfalrr]' al kyI aik@ﬁ@f‘é%??@?? "tf’bc(f)'?f E:z[ligrréls al ky‘?“&b] a'b‘r'b%ps o
i'ncl ude benzMHC eﬁéumﬂam1ncwuﬂﬁlqgeunind nitwwl yl et hyl, S
i ndanyl rret hyl, anylaertr?jvlc (.:I'he1 %f:l% kﬁ’étre%r éépcsl ,Fé)r‘gg.lé'ls t_o.
e .

20 car bons and na rou
_cy_clopropﬂlo_ 9"%55’@! ope‘rﬁc)ﬂlllde (ﬂﬁ‘!‘lbh yl PhenQ:theptMPhtll’B’TWhWh
and  nor- bonwhdolylethyl,-1ndaﬁW¥ﬁ#t hyar O Wi fﬁW’@PI ilally
unsat ur at ed and rry f i* ents ‘such s halgg dro(y b
'.C[err] C[err] al kﬁ YT F9a kel BrogPRosen aa?rﬂn 20’ ‘carbons
- and may be  mono _or polycycl1c. _ These groups include
'cy¢1oprqpy1, ;yc1openty1- cyclohexyl, cycloheptyl,
15 bornyl; ~~and  nor- bonyl-. __' - These groups may
be..paktia11y unsaturated and carry substituents such.
as halogen, hydroxy, C, Cé alkyl, c]gcs_ a]koxy, amino. |
€ -Cg alkylamino, di(C; -C,  alkyl)amino, thiol,
. C; -Cg alkylmercapto, nitro, and tr1f1uoromethyl
20 The' aryl groups preferably contaln from 6 to
10 carbon atoms and include such groups as pheny?
and &~ or B-naphthyl and fused pheny] cycloa]ky]

o The aryl and ékalky1 groups may carry_ one or -:
25 more subst1tuents such as C; C6~ alkyl, C,-C. alkenyl,
o CZ-C6 alkynyl hydroxy,_C] C6 alkoxy, amino, Clbcs-alkylE
_-am1no, d1(C]-C6 alkyl)amino, thio], C]-C6 a1ky1merc§pto,
' hydroxy C]-C6 a]ky], amino- C]-C6 a]ky],-thip-c]-cs alkyl,
nitro, halogen, trjf]uoromethyl, methylene-dioxy,
30 ureido, or guan1d1no. . | - o
_ The acyl groups are preferab]y aTkanoyl containihg L
from 1 to 6 carbon atoms and benzoyl. o | o B
‘The halogen grqup may be f]udrihe; ch]brine, 
L bromine and iodine. R o . :
'35 suitable acid addition salts may be formed from
: _1nofgan1c acids sdch as hydrochlor1c. su]fur1c and"_
'phosphqr1c, and organ1c acids such as acetic,'_lactic, o
citric, malic, maleic, fumafit,_ succinic, benzoic,
hydroxybenzoic, aminobenzoic, nicotinic, and toluene
sulfonic. | R | o |



ci -c6 _ aIkyIanino, di(CJerr] -C6 al kyl )am no, thiol, Cl -C6

alkylnercaptp ‘nitro, ~and'" trifluoronethyl. 20 . The aryl _
geoups preferably contain from 6 to 10 carbon' atoms = and i nclude
such groups as phenyl and . [err]- or [err]-naphthyl and  fused

phenyl-cycl oal kyl : The aryl -and aralkyl" grpups - may carry . one or 25 L

more . SUbstituents such as (err]-Cerr] - alkyl, Cerr] -Cerr] alkenyl,
C2-C6 al kynyl , hydroxySu€&ebnk Chaisik alslsaxy, @eynOJnGheﬂe] G%errkaa&kylof

amno, di(Cerr] - k rrl-Jerr pt o,
hydroxy- Clerr] - ] eﬂmi X*éﬁfﬁ &féﬁﬂméQj %r?J%ﬂkﬁf L?ﬁ M n?é%%1um’
al kyl, nitro, Mawagenum, tmagmaxnwmnﬂaqd_ cal¢mnhyleme dwek} 36 idron-
urei do, or guanidi a abl.y 4a o]
fromlto 6 carbogagtgﬁgangMLenzo _fTﬁQQ_Hﬁ?ﬁgéenaﬁdgbgggﬁ¥hgr9 Qhﬁbﬂhﬂﬁ
fluorine, chlorﬁﬁé Spr.oni ne and |od|ne 35 " Suitable acid- addltlon
salts may be fOr”EdThEFQm(fUUmE§"6f Qﬁed reéenﬁl1ﬁ$enhvam0ﬁay06bﬁxa1n '
sul furic and phos ‘ﬁ) organlc ? l£ 3 acetaf | acti.c
citric, malic, casymgg Elﬁl cardybn26PLS WRhefi3drk,
am nobenzoi c, nnootrmcem1c amw bptdeaé1suld¢tnwe form4- SuAﬂaka’ basse
salts may inclugg., tshear%a'tc%ntefmﬂéﬁd 20 8Lkl en fR7 L BnBE! gk 5p8UChs
as sodium: lithium pota55|un1 na sium and cal cium as -
iron and salts of tAémBrRRACAKd iANEAEd ONand” quat ernary ammoni umsalts. The .

compounds of the presemhe icOWRRUINA? FY BNt @Fdsent invention are prepared
- “by amide-forming reaction of a compound qf the formula:

Ry o
Rg - NH - C - CORg (11)
. _ - Rg | . - .
with an acylating derivative of an acid of the formula
| - Rl Ry S
ROC - c - N- (- COOH (111)
RZ R3 RS | . .

';to g1ve the desired compound. _ :
' As an a1ternat1ve approach, a dipeptide "of ‘the-

structure - : _ -
e ANy
2 : i -Rs_ _ (Iv)
: o RS"""' R8 o

is reacted w1th an u&keto ac1d or ester of the structure

3°°<f ﬁ R] o
0 AU § D I
to form the corresponding imine and the imine is
reduced to give a compound of formula I in which
. Rz_and R3 are each Hf: | - S | .
"As a further variation, the present new compounds
~can be prepared by reaction of a compound of the '
formula: ) | | ' |

: C : NH : :
ROC"’%“*N”/L“*‘C’//\S\V’//‘ - (vl



_Opti-cakly active forns. Al of these-$ornms are contenplated to - be
Wdhin the scope of the present invention. The conpounds of t he present
Hvention are prepared by ani de- fornrng reaction of a conmpound of the
“orfmul a: [err] : - o (1) with-.an acylatrng derivative.of an. 'd-
“the fornula [err (I1'1) to give the desrr

corrpound 1A¥ith, Iqterl'h'-‘e@tq \F'é’m!%fﬂ-ﬂi%e&% thg feFmebRi de of -the structure

: . i, . . ' v
ne (l) or nore asymetric .carbon .atonms and may exist in racemc. and

*

~[err] is reacted mnth an [err]-keto-acid or ester of the structure-[err] to’

form. the .corresponding imne, and the- inine is reduced to give a

conpound - of ‘formula | - in wjﬂch Rlerr] and Rerr] "are each H As a
- further variation t he'  present nem/conpounds be - prepared by
reaction ‘a conpoundHadf— Crre - CORgul a: [err‘)ﬁ?}{I 1 with an [err]-halo

‘conmpound %f the formula [err] vil -5 by cl eavage of hydrogen hal i de The
af or enent i oned . condensat i on rea&gion to form 10 inmines with subsequent
hydrogenatlon can be conveniently .

by cleavage of hydrogen hallde
o _ The aforementloned condensatlon reactlon to form
i0 imines with subsequent hydrogenatlon can be convenlently

carrled out in a srngle reaction zone by the expediency of

.m1x1ng the o&-keto ac1d or derivative w1th the reactive

: compound of formula IV under hydrogenatlon conditions. For

: practlcal purposes, the aforesald reactants can be

i5”hydrogenated over noble metal catalyst such as palladlum,

: platlnum, rhodlum, ~and ruthenium, and the two stage
occurs under such condltlons to produce the de51red
end-product.

' As in any organlc reactlon, solvents can be
20 employed such as methanol, ethanol, n- propanol acetone,
tetrahydrofuran, dloxane,_dlmethylformamlde, and d1ethy1

- acetamide, o ' . The reaction is normally effected
at or near rooﬁ temperature, although temperatures from 0°C

_ up to the reflux temperature of -the reaction nlxture can be
o5 ‘employed. | o '
_ In the above sequence of reactlons, R - R9 are the
same  as described above and Hal is.halogen..h- '
| Preferably. R and R9

are hydrogen or C]FC6 alkyl,
are hydrogen, R, and.R4 are'CT-Cs alkyl, Rj

2, RS’ R7 and R8

30 is hydrogen, and R

6 15 ~ aryl, and aralkyl.

35



[err]~keto acid er derivative with the reacti-+e- conpound of formula |V
upder hydrogenatlon conditions. For practical purposes, the aforesaid

N

carried out in a.si ngl e reaction zone by the expedi ency of mxing the ' C

reactants. can be 15 hydr.ogenat ed over noble metal catalyst such as

pal | adium “pl ati num rhodi um and rut heni um ; and the two stage
occuré\Under such conditions to produce the desjred end-product. As in any"
organi ¢ reacth on, sol vent Fi&RME NG KPdidions maierRd 1 merpin

h- propanol ; acetlmlvteetﬁtﬁ’lwe)fdf dthow @eaniora i vt h;m futraTetd steiteadl acids,

P L

t enper at ur e. of Bl&kyle®sttieas ,micanhasdicanides 25 and oy@drblomWhe dabw@azoles

sequence of P:?efel ohns, e'%l_c{ta[o o ] av"%ectar}emweo%st d%%cr'ob'%@nqléov%ﬁ%nw@ such

i's hal ogen rably, d ,
SR PR G U N MR R T L

d elr r]- Cger r] | Ehiéxdhyla[ner _f'f_:%il%ﬂdﬁ‘e hyctrmereth@ngzn@[ ercrhh olrs de. y )

ary an alr a : e orm condi tilaQ rre 1 er |

i nvol ve t he usey'J(S‘fe kn&%%enf?a\"t"\W@s ofreta%é: d’é‘scrlwbga aci gcursuc%tas tr?g‘ :
acyl hal ides, -atleyperdssireniote @ tahee tsh  tempegra taldey| Sitecuse of elevated
car bodi i ni degg teag,@ratfa%b%vlfozd'ddn\;@a@&% i Pt MRS RrfEwhat

carried out in anic. solvents such as acetonitrile, "tetrahydrofur an
di oxane, acetic Sﬁ‘@lrd‘e“ﬁét FEREHd-Gh PETIRS - o REMRATARWNGS TERIIATIETOTh °C
am de formng upr@acthenrefliud tempeétureilof MiRMreaction system can be

used. As a further convenience the amide‘foxming-reaction
can be effected in the presence of a base suchlas-tertiary

- 15 organic amines/ €.9., trimethYlamine;Ipyridine, and
_picolfnes pafticularly where hydrogen halide is formed by the
amide-forming reaction, e.g., acyl halide and amino compound.
of course, in thoSe'reactions'where hydrogen halide is

. produced, any of the commonly used hydrogen'halide-acceptore

20 ‘can also be used. _ | : o
' . In the condensatlon of - an alpha haloac1d derlvatlve

o of formula VIII hereln, 51n11ar reactlon condltlons, solvents
-and - hydrogen halide acceptors can be used as for amlde
formation. _ ' _ _ : _

25 : Various substituents on the present new compounds, .
e.g., as deflned for RB' can be present in the starting .
compounds or added after formation: of the amide products by
the known methods of substltutlon or conversion reactlons.
Thus, the nitro. group. can be added to the final. product by

30 nitration of. the aromatlc rlng and the nitro group converted _
to-othef-groups, such as amino by reduction, and halo by

35



iten*per.ature or at elevated tenperature. The use of elevated 10 tenperature '
for convenience in that it pernmts sorgwhat shortened reaction per i ods.
gpoeratures rangi ng fron10[err]C up to the reflux tenperature of the -
bAct i on system can be .used. As a further conveni ence the am de form ng
- Feaction can be effected in the presence of a base such as tertiary 15« A
‘organic am nes, e.9., trinethylamne, pyridine,_ and picolines partlcuharly '
wher e hxgnﬂ$§$9ﬁﬂ44k#¢% ebrike %WlﬂﬂeqaﬁﬂﬁeaﬂérﬁﬁﬁéaﬁéaeﬂFoﬁf &hg. digep

_halide and g¥up, ComMBINtreaddi6RYM 68 b8 ébﬁéétééaéh' eHe  wBemeahudaagen

. halideis pgﬁggged %Fﬁggf t he connDnI% ﬁg E 8gen gallde acceg ors 20

~ can al so b&® tan LFRMRE FRR BE . An*¥ %ﬁﬁ h5PoiEFl BePPvaPRve of
formul a VIHldﬂky&amlnnrgraupsﬁ%nmrcmptondndlhydrosplgeoupsaadnhbdrogen

hal i de -accept ﬂ.,s]tqﬁi f on. ous |
SUbStItd@ﬂtS]§é tE presen neM/co gﬂ%gﬁg QEHE?E aﬁ? efubsHi errr can
be presentqq1%4ﬁ?%ﬁﬁﬂqqrﬁfﬁﬁﬁﬁﬁﬁﬁd%a%rbﬁdﬁﬁﬁ QYGért@oPﬁﬁYi@ﬁ éfvﬁﬁée§ﬁ1de

products bwf haiBgtawWhdmid10der SigoREt Lhe't hETe£h 1609 CLRL ORI HRACL I ONS.

- "Thu the n t ro can be added to the final rod ct by 30 n o] ' f
L hethr omet BRI G TR EEe Grete iU eroahs LEReF RepEtrenosheiin he”

am no by r@dwmearedzbyjSuﬂtnﬁgeEﬁﬂockﬂnglgzomPsadunﬂngfanheoﬁnthe group

and rep) acg s Beftle Ui & o Ll E7h ITOMP i P £i aﬁ?& EGRSe 15@9?9&6}&58&?839“ the

formed H uct. ” Am he groups can Of m "ONO an
'.dlalkylan1ﬁd’dF6@b§-Qnﬁﬂkﬂﬁci%ﬂkﬁgﬁﬂroxy groups can be 5 alkylated to form
. CorreSpondl ng ethers.rhelhitfia AEtbisé i o4lts of the present new

compounds can be formed using standard procedures.- Often,
.they are formed in 51tu durlng the preparation of the present
15 new amido amino acids. | o . -
. The present comoounds obv1ously exist in
stere01somer1c forms and the products obtained thus can be
n1xtures of ‘the 1somers, which can be resolved
fAlternatlvely, by selectlon of specific isomers as;Starting
| 20 compounds, the preferred stereoisomer can be oroduced
Therefore, the preferred forms, where each asynmetrlc center
(chairal center) is S-conflguratlon, are preferably prepared
by the stereospeclflc route rather than attemptlng resolutlon .
of mixtures of isomers. .The compounds in whlch the
_'ésfs-conflguratlon exists at all asymmetric centers are the most
active; those in. whlch the R—conflguratlon exists are of less
act1v1ty and - those where both. R- and S-conflguratlons exist
‘are of 1ntermed1ate act1v1ty. _ _
' The 1nventlon is further 111ustrated by the
30 follOW1ng examples, in wh1ch all temperatures are expressed
“in degrees Centlgrade, “ether" 1s d1ethy1 ether, percentages
are by we1ght (unless otherw1se 1nd1cated), and “hexane"
is n- hexane, CELITE and DOWEX are Reg1stered ‘Trade Marks,'

35
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or alteration reactions can-be enployed to provide a variety of : @
substrtuents t hroughout the nol ecul e of the firnal products. O course, e
reactlve groups .where present shoul d be protected by suitable bl ocking. o
groups during any of the 10 aforesaid reactiBons parti cul arly t he
-condensation reactions to formthe am de li nkages. The acid and base sal ts

of tﬁb/present new conpounds -can -be forned using. standard procedures

Often, they qre formed in situ during t heEXAMBIF dtion of the present 15 new

am do. ami no acixds. Tm(@WnW&MMMMﬁyhh&km1m someric
“forms and the prodtmca obrar ed thus —can bBe m Xt ures of the 1 soners, which
can be resolved. AYzR4¥t ﬁﬂtﬁrby sel ection of specific isoners as
starting 20 conpounds, tr‘;ﬁ-']wx;i?ﬁ-rqnﬂ:ﬁteerieebmﬁerem b(aZQ)rg).ddl:eQﬁS‘l mol)

‘Therefore, the preferred for.rrs lggf c@%; £hRid a
‘center) is §cd‘%ﬁ gt[ﬁ)%\et oy \rl)i]ei{er y preparedﬂg‘)‘/ Q"Esterﬁ;)gs eclipf%%

route rather t hartl'atét ehmpmglg ebinel orcoidensgur EArvEng SHIRS eter.
conpounds in @l#ﬁfn & VY YUrpid s et Shds adlﬁéélxaéd(rﬁfetzsm: mENt er s
are the nost act l.ve;

0se which the R- onf ration.exist I
“activity; and mehylens Z:IUICHW%I aﬁf&i]§‘bo ) %Tl%‘]?fg %x%(!sésogr%{go Be bess. |
‘internediate aQ\t-ld/ildytldﬂmcyIua‘ﬁommﬁdé ut2hey, i 011311 aeel) bin thetizplene
foll owi ng exanp qﬁdr & v\/{;_ulr ‘?H‘ﬂr t epperad gﬂa P E é%éé‘tf&grzﬁﬁ&ure -
148 "0 ) o (S SRTRclis |

Centi grade, 10et ‘et her . es ‘are un| ess
ot her wi se i-ndi ssedzought ' tttexlh%é"(icse rb#f@k)ane aphohenZHP ’EXIgRE)@
‘Registered Tradg; B k5, $515 mol) in methylene chloride was added dr_opwn.se

(1.5 h). on- completion of the addition'the”reaction mixture
was allowed to warm to room temperature and stirred ' |
15 overnight. The reaction mixture was again cooled down to. 0°c_
to completely precipitate the DCC urea, flltered and the
‘filtrate was concentratred on rotary evaporator to give a
c¢rude yellow thick - llquld The crude product was dissolved
in dlethyl ether (anhydrous, 400 ml) and extracted 3x with IN
oo HC1 and 3x with sodium bicarbonate (saturated) The ether
solution was dried on magne51um sulfate (anhydrous) and the
‘ether was evaporated to give a very thlck yellow liquid.
B. - N'-(Carbobenzyloxy) -L-Alanyl-N-(p- To]yl) Glycine
To a solution of 9.5 g N‘-(carbobenzyloxy) -L- a1any1—
25 N-(p-tolyl)—glycrne t-butyl ‘ester in methylene chlorlde {16
-ml) was added dropw15e 10 ml of TFA ‘at 0°C. - On completlon of
-TFA addltlon the temperature of the reaction mixture was
allowed to come up to room temperature and the mlxture was
stirred for 54h. At the- end of the reactlon methylene
- 3o'chlor1de was evaporated in vacuo and the residue was
'~ "dissolved in carbon tetrachlorlde (1oo_m1). Thls_solution
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EXAMPLE 1 A. N -(Car bObenzyI oxy) -L-Al anyI N-(P-Tolyl )-Qd ycine
Bytyl Ester p-Tolyl-glycine t-butyl ester (20 g, 0.0954 nol) was ta}<en up
g8 3-necked round bottom flask (IL) £qyi pped wi th a dropping funnel,
‘conglenser (drying tube), “thernoneter and”a stirring bar. ‘The ester was .~
i€sol'ved in 250 m nethylene chloride, and to this was added a sol uti-§n; of

(200 s P U B (e iaed A, Lo0 mhOYRRRe T 0a88) o1 1)
(i ce bath). caxbesbaetyptanhlaridavas ¢eporated. 15Thol resulhingyreagdue
chloride Wa%va%d‘d‘i%s@’l%ﬁ 5:.'9:1 (d":e'atﬁ})l efRe£OPsGLADD Qﬁdtgﬁti‘ggtédoﬁxtaﬁh

react|0n m xture was al to wdarmto roomtenperature_and _stirred

over ni ght .- ‘FI?@%&HW%%‘ER el SRR R coof R mlﬁ%d 8PELPPC to
conpl et el, Wl@%lribldrﬁtﬂé tma@ waieh, adidieied vﬁﬂdhtil@%fhj{dfdbﬁlmﬁc acid

concentr ro orator.to, giv eI | o Lck liquid. The--.-' .'
crude: pr odu%to \?&S di 5%1“6 IF'P%’?%‘? ﬁ'ﬁ‘gé %ﬁat %ﬁs V\gggem Yagnd -
~extracted SﬁvaprxalﬂédZG.m&hm 8Bx grmtdn '@MIMQI w@onaTbC( saturated). The-

ether sol utiGa (was oAticith, thalraggz&% Iq%&%(gc@y%&es) M Lpecetbr vas

evapor at ed to glve a ver:

"N - ( Car bobeM2# Sepsistannyiitl qcﬁ%ﬁ%?’@@lﬁﬁ@-‘q"@lﬁesol utiion of 9.5 g-
' Eet gc?reggé)gﬁglrqué)g)labl:yal-alwlp-m wc\jl-e)(-mlt_yu:hyie) I-gdcyrmmonhdmtyl testgrrl n
'corrp?/etlon of TFA at(zld |o‘r93\t,’\%' '}ﬁygr gjg"elw'é% gﬁiﬁi??%?%n%va
all owed to qonﬁ.op4tsomoddmv\t&an:darsaanr\€echrm tamtncxtaa:edvmglaclaledsmn 54h.
o e s S ARV 800, 65167 (LB PARD! B ekl voco
- solution  solution was added a saturated solut:.on of hydrogén bromide
15 'in acetic ac:l.d (glacJ.al 4.6 ml). The react:.on nixture __was.
) allowed to warm to room temperature and stirred for an
addltlonal half hour. The reaction mixture was dlluted with
| 150 ml of ether to give a semi-solid hydrom:.de salt. The
~ salt was dissolved in dlstllled water (100 ml) and was washed
. .pg 3x with 50 ml portions. of ether. The water soluble salt gave '
a 51ngle spot on TLC (methanol) and also n—butanol-acetlc
-ac1d-water._ . The solld salt was obtalned after evaporatlng
the water on- ‘a freeze drier. The ,hydrobromlde.was .

_hygroscoplc,_mp 83~ g7°C.
-25-D. N'-(1~- Carboethoxyethy]) L Alany] -N- (p To]y]) Glyc1ne
.T-Butyl Ester o o
_ . In a dry hydrogenatlon bottle N'-(carbobenzyloxy)-L?
_ _alanyl-N-(p-tolyl)glyczne t-butyl ester (25 g, 0. 0590 mol)
. was dissolved in ethanol (absolute, 60 ml). To- this were
30 added acetic acid. (glacial, 30 ml), ethyl pyruvate (13 9.
. 0.1126 mol) and 10% pallad1um/charcoal (4.5 g). An overnight
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35  -9- 1 was washed 3x with distilled water (50 ni portions) and carb > .
tetrachloride was evaporated. The resulting residue was dissolved i.n J
di et hyl ét her (150 m ) and extracted 3x withygodi um bi carbonate :
(saturated) The conbi ned sodium 5 bi carbonate | ayers were acidified W th-
1096hydroch|or|c acid to pH4-5 and extracted with diethyl ether. Ether

was eveporated in vacuo to give the pure acid C
.a(iet-a.txgp 2: 3n_gavéreaen§§apn °NMW’§p5&¥FHﬁPm%§e%§h%PéﬂeL&aﬂg%Hﬁ1 59§”§ﬁ5&1°n
SE rcg-cttt) UL e. 1|O lexltulﬂeal als WddkeBohig b by add ifrie 2 rdiorcozﬁnfé& Nnd filtering '
- r bobenzyl oxy)-al-a no,

di ssol ved i % acﬁﬁ d("@’l@(ﬁ%‘eﬁ%%]m {%fﬁ’c?"tg?e aé& NSy ’c‘%d‘feerc? fgmoved |
Q[err] C (ice bath) vacto vacﬁo t h|ﬁ1esdnuda)lpnmmcm{hmm wratBd stﬂuhy]oracm‘tate)
hydrogen br Org)dezal'.S fbﬂnﬁcetto' %oq'&'aq (Yrridl st%r@éﬂf)chs o-@;%}geg}%q ona Xt ure

Wwas al | oved t aatuean stirr h&f _
hour. The reacPF@ﬁuﬁFxtUWQQMQ}Q§ﬂQﬁﬁ9¥QH%IF%E&PQﬂSQﬂaﬁﬁﬁRQ |

semi -solid.hydr qmas&an&abth 1Tb%es:&Ltfe)was pﬁl:rs.smmﬁd afh diuaﬁﬁéﬂe%éfyas of (tmo
m ) and was washed_20

! | ubl
10 end e vastelodl, g ¥kl B0 U Gy ol 1 S 00T

aci d-wat er. Thespetittosabpywas obtalned after evaporating the mater on a

freeze drier =~ ghe Rydiobeapbdecnas @ww%cgpmanw 31 Zhenyh§-a2ychne and

N - (1- Car boé‘t‘hoxyet ' = BULy! ESter _

Its Ca1c1um Salt :

: To a solution of N'-(l-carboethoxyethyl) L- .
alanyl-N-(p-tolyl)-glyc1ne t-butyl ester (2.6 g, 0. 0066 mol)

in methylene chlorlde (26 ml) was - added dropw1se
' 15 trifluoroacetic ac1d (14.4 ml, 0.19 mol) at 0°C (ice bath)

The temperature was allowed to go to room temperature:’and the

reaction mixture was stirred for 72 h. At the end of the
reaction methylene chloride and trifluoroacetic acid were
. evaporated in vacuo. The crude product ﬁhus.obtained was
- 20-purified by chromatography on_IRQIZOIresin; Ihé.résiﬁ was _
- washed with water and acidified with 6NCl. The compound was -
- dissolved in 2 ml of distilled water and loaded onto the
_column. The column was washed with water and eluted with 5%
~ ammonia to give 0.65 g of the desired compound. ' 0.57 g of
“25 the_frge acid was dissvaed in water (25:m1)fand reacted with
" calcium oxide (47.6 mg. 0.0009 mol).. Any unreacted calcium
oxide Was-removed by filtration and. the resulting solution
- was freeze dried to give 0.61 g of the calcium salt, mp
165- 170°C.._ '

30
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; a dry hydrogenati on bottle N' (carbobenzyloxy) L- '

kljanyl - N- (p- tolyl)glycine t-butyl ester (25 g, 0.0590 nol) was dlssolved In
_ hanol (absolute, .60 mM). To this were .30 added acetic acid (gIaC|aI 30

“nt),, ethyl pyruvate (13 g, 0.1126 nol.) 1gnd 10% pal | adi unt char coal (4 5 g)

- An overnlght 35 -10- hydrogenation of this mxture used 12 psi- qu

MPa). The reaction m xture was worked up by addlng 5 g of Celite and
filtering the paIIadlunicharcoaI EtdﬂﬁELjdﬁ__acetlc acid were removed in

vacuo. . tTugAglrgé%oehu@aM a1 49 TN~ 861 91 £a1 ﬁé@é”?stgan
' L Nobensy Lrel ¥FiRAtet 6 boned s of

be separated by HPLC:FFbﬁaﬁ?%ﬁqﬂﬂn'. £y
,the separ at @d 26gomeny mmaﬁrmnzagtbmmm@assosweﬂr@smpymo]lp,

E =(1- b h Al | yI g}
Sal t To(eﬁ ?’ gﬁg %é'y%ﬁhﬁe)f L an xyelt‘%e;ll-l(%i}'/L‘i ‘f‘ﬁ%?e@%‘g é%?@/% %I ycine
t-butyl “estseplogiengofoNy0Rw -mhic)yq Iohestihdarkodiimidele(§262 ng) Qwd6&dded
.dropwi se 15mbf|.')fh.l—l0"6%0ﬁ|t1' &&@fﬁe(rﬂé c¢h8ride SdP'd ﬁthﬁfhﬁéﬁéace bat h). -

Theterrperature was al | .owed go to rqgom tenperature and reacti on o
m xt ure wasASEEEr Eher Gldd?-’fll?n WRtS ﬂ%‘%ﬁf%ftfi%esqjéhﬂWbrW%tﬁ%w for -
chloride angot mhl uowa&ﬁeu ctoa@dbwempemﬁ ethd rbmmed Téwei o liste

prooduct thu d uri.fied: b r.omat 1 %bre5|n o
- The resﬂ@ ggﬁé gg Wﬁﬁ tdg' R ¥a% ﬁhé ‘6&% ’5’ % thd was
‘dissolved i aqﬂemsoﬂcal.sﬁzﬂ.e@amtemdiafmpd hmtn:e.t hiried (Mgso o

' Concentration of the. solutlon in vacuo ylelded the 011y
'-product.; ' SR . : . s

B. N-Carbobenzy;oxy-L-Alanyl—N-Benzyl-Glyczne

:f15 ‘To- ethyl N-carbobenzyloxy-L-alanyl-N—benzyl .
-glyclnate (11 2 g, 28.1 mmol) ‘in 60 ml ethanol was added
‘sodium- hydroxide (2.2 g, 55.0 mmol). The mixture was stirred
at room temperature for 18 hours. The solution was
concentrated in vacuo and the remalnlng residue dlssolved in _'

26 water. The aqueous solutlon was washed with ether tw1ce, '
‘cooled in an ‘ice bath and acidified with concentrated.HCl._
The acidic'soiution=was extracted'thoroughly with ether. The;

 combined organlc extracts were drled (Mgso ) and concentrated
| in vacuo to provmde the carboxyllc acid. '

25 C. L-Alany1-N-Benzyl-Glyc1ne
S a solutlon of N-carbobenzyloxy-L—alanyl-N-benzyl _
'_glyc1ne (6.0 g) and 10% palladium on carbon (2.0 g) in 200 ml. -
~ ethanol was hydrogenated at 50 psi (0. 445 MPa) for 4 hours
and f1]tered Concentrat1on of the volatiles 1n vacuo

'_3o prov1ded a residue. wh1ch was d1ssolved in H20 and f1ltered
The aqueous so1ut1on was acidified. w1th 25% aqueous HBr
unt11 pH 1 was'f' '

35



colum. The col um was washed with mater and eluted with 5% anmoni'a to <:§;;;;
give 0.65 g of the desired conpound. - 0.57 g of 25 the free acid was :
dtssolved in wat er (25 M) and reacted with cal cium oxide (47.6 ng. 0.0009
nmol'). Any unreacted cal ci um oxi de was renoved .by filtration and the-

resul ti'ng solution was freeze dried to give 0361 g of the calciumsalt, np
165- 179 err]C. 30 35 - 11 -- EXAMPLE 2 A Ethyl

N—Carbobenzyloxy L- Al anyl - N-Benzvl -d'ycinate To a- solutlon of ethyI

N-benzyl - egCIHathQQ}nédg Qh%Ggoﬁﬂkho%”@aN'QQQQQQﬁﬁ§¥HOXYTheak%W%Q€I@@Qeo'
g, 0.268 nol) 600 .- of l'ene ¢ lgihée at ‘Oferr]C was. addec gwhée

a sol uti on- of N Rr°8PE§CIoHé§ylcﬁ?553FF zeds Arpmo. 24 eﬁDPFeFH"BG
met hyl.ene chlorlddmoversa-ssthr perlod After the addltlon was conplete
the sol ution was t|rrﬁd f | | A :
conti nued” stlrrlng -EFFH§ : -
di | ut e -aqueou$ HO H[ VrEQ&t aturated NaHCCB brlne drled (NQSC{err])

Concentration of - the selutign i yi edyt. t _ _"
N Car bobenzy| oxy- - Al agbl N5 n§°1’@?‘§% . ngdfd N leer%bﬁn%qeug L-Blany1-N

N- car bobenzyl oxy-. eQFéﬁ]lyI alwedney| (3-Bci Bat e‘?i@ mpelbg. al"anIP)Y""r’{‘GO apid
et hanol was added (3808 um,hyGBOXI dmmo2)2 ¢gn 5200 D! )absolheteri xithadodaswas

A NS v R I

vacuo and the re
was hydrogenated at 50 psi (0. 445 MPa) “for -4 hours.

-The ‘solution was filtered and concentrated in vacuo

at room temperature. The residue was--disso]ved in

H,0 -and " ethyl acetate.  The aqueous layer was washed

- twice with ethyl acetate —and ‘once with' ether  and °
15 1lyophilized to’ provide the ~crystalline product, wm.p.

.'105_]086(;. : _ - _ - : L . '

20



20 \water. The aqueous sol ution was washed with ether-twice, cooled in an
c¢ bat.h and acidified with concentrated HC.. The acidic solutlon was
extracted thoroughly with ether.. The .combi ned organic extracts were dried -
(MyS™4) and concentrated in vacuo to ptovsde the carboxylic acid. 25 C '
. L- Al anyl.- N-Benzyl -d yci ne A sol ution of. N—carbobenzyloxy-L~aIanyl<N-b'-zyl'
- glycine (6.0 g) and 10% pal | adi um on carbon (2.0 g) in 200 m ethanol - -
._'hydrogenq}ed at 50 psi. (0.445 MPa) f orEXAMREE s3and filtered. Cbncentratlon
of the vol aty | ey d o
Herlo andhf N -'I;Vaf%btb%e?f&m%w 5 d Rl e il
‘HBr until pH 1 ﬁﬁguﬁ¥l'E5tﬁEL obt ai ned. -The sol uti-on was Iyophlllzed

"The crystalline produche nﬁﬂttldﬁﬂwasﬁdﬁﬁniediouériuna §ﬁﬁ&1aﬁ0ﬁiﬁﬁefrase

O Date wodeeikthedin sitay@ 0 M- pihe SRR QYEL e o

_gI ycine (598 0g 03985 me1)mvely dimablvyed tin nethy LBYS, Ghigridg9o(45 mib})

200 M migBaolake aeté@.wd.od"’%sf %ﬁd%ﬂ-al%%é@% 445%%@“(9(955

: g). -The n1xture rogenat ed
hours. The gsoloutol?’@ﬁ mRdd i I"l%glé’&ef%fnd’m&i’n’c‘}ﬁlt 3 é'%ll) i#pd \zeasted withm
t enper at urea soliBon oF %&bmzﬂcﬁﬁﬁil_v-eﬁsolléudm agh ef hvd . omtmle) in

ZPﬁe?qugﬁﬂs etﬁyegngagﬁw%gyaé 6@0 1Wmth _ethyl acet ate _and once 'wnth.

B. N'-(Carbobenzyloxy) -L-Isoleucyl-N- (p Tolyl) Glycine
| N'-CBZ L-1soleucyl-N—(p-tolyl)-glyc1ne t-butyl ester
(8 g) was . dlssolved in methylene chloride (13.5 ml) and
‘reacted with TFA . (8 ml) at 0°C. The reactlon mlxture was
' 15 stlrred at room tenperature for. 72 hours and worked up _
-sxmllarly as in example 3B. The pure acid. isolated was a
.single spot on TLC (methanol—ethy] acetate, 2:3) and had the_
'expected NMR ~spectrum.
€. -L- Isoleucyl N-{p- ToW]) G]yc1ne ' _ |
26 - N'-CBZ- L—1so]eucyl-N-(p-tolyl)-glyc1ne (1 g, 0.00024
' mol) was dissolved in acetlc acid (glacial, 3.5 ml) and

reacted with hydroaen bromlde/acetlc acid (2.5 ml). The

reaction procedure is as described in example 2C. The

product obtalned after freeze drylng was characterlzed by TLC
25 (methanol) , NMR and mass spectroscopy. ' '
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105-108[err]C. - - 13- 1 - - EXAMPLE 3 A. _

N - (Carbobenzyloxy) L- i sol eucyl - N-(p- TonI) CHyC|ne t-Butyl -Ester The -

reaction was carried out in a simlar manner as 5 described in exanmpl e 1A.

p- Toly -glycine t-butyl ester (8.67 g, 0.036% Tol) was di ssolved-in

net hylne chl oride (45 m), mxed with a_solution of N,

N- di cycl ohexgl carbodiimde (9.15 g, 0. Osﬁﬁﬂﬂﬂﬂiiﬁ;nethylene chl ori de (30

3‘é3$9d rf?ctedﬁguthc%ﬁpeﬁyuthgm)ot-oanbmbsnbhhayy-biyeeheugy@avéka [err],
nol) in met hyl'ege chl o

N - ( Car bobenzyl oxy) - L- Iso?%uﬁyf iﬁgb° oP§|¥1EF§BPH8“EPXY'L‘Va1Y1‘N'benzY1

- CBZ- L-i sol eucyylyeipet 6191 2g¢l 44i 6emmobht shdepyenvie gridadldisgel 0ed2Bn

et hyl ene chlorygle) (43 Bog! d1 286sb $3ELCHe HuRB1 ThAe( Bakh_ a0b&HbELumTHR

reaction mixPure was 15 room t enperat ure o
up sinilarly ascﬁﬁb%Rahb+§ghB Thﬁemp&FBrﬁcWEsrEB@EPSEnﬂﬁgda3§rﬁQIESépr %&5-

ILF (Fetharol thy} ﬁ&ﬁt@tﬁou253) @nﬂthaﬂ1&heaﬁapesﬁ@dntt&kseﬁCtﬁumacﬁb
: sol eucy

0 o
N LY sol eb5et e 4B G 1Y TR et (Mhich oveBoRr HEISYuAS 1R EotTRLE 2P
aceti.c acid (glacial, 3.5 m) and reacted w th hydrogen bronm de/ acetic acid
(2.5 mM). The reaction procedure is as described in exanpl e 2C. . . The
pr oduct obt&pned after freeze drying was characterlzed by TLC 25 o
(nethanol) NVR and nass spectroscopy 30 _ :

15 lyophilized to provide- the crystarline product m p.. (ij:}.

.15

.20

25

30
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- EXAVPLE

',-14 1 . f EXAMPLE 4 o _ '

r boxyet hyl ) - L val yl - N-benzyl - gl yci ne pyruvate To a sol ution of
obenzoxy-L-val yl - N-benzyl . glycine - (17.2g, 44.6 muol). and pyruvic
(19.6g, 0.223 nol) in 400 M absolu g et hanol was added 10% pal | adi um_
arbon (1.5g). The m xture was hydrog nated at 50 psi (0.445 MPa) ﬁ;] 4
hours. Filtration and concentration.in vacuo provided an 0|Iy product

whi ch mas%purlfled as in Exanple 2D. E&AMDIIDSZS 30 35 15 1

To a solutlhhi}

(5.8g, 15.1 Prruvake pyrUV|c aC|d (3.3g, 37.8" nnDI) ‘in 200 absolute
et hanol was added 10%@alJaasbmm:%ncaﬁbancé%‘é%lenzoiﬁvennﬂfaqu

;'jhydrogenated t 30 for _4_hour nd -fi.l .Concentr, t|on ,
: of the voBat f thiéﬁéﬁyg?ogkpgénﬁn(élngragu mﬂ?%ﬁ1 pyruvic aci o

(3 39, 37.8 mmol) in 200 ml absolute ethanol was added 10%
palladium on carbon (0. Sg). The mixture Was hydrogenated at -
.30 psi (0.307" MPa) for 4 hours and filtered. Concentrat1on
~of the volat11es 1n vacuo. prov1ded an 011 product wh1ch was
10 -pur1f1ed as 1n Example 20. ' '

15
a0
s
  30’ -

35



10 purified as i.n Exanple 2D 15 20 25-30 35 -16 - 1

EXAMPLE 6 A. - tert-Butyl N-[err]-phenylethyl)glycinate hydrochloride /
Acetonltrlle (800 m) was added to [err]- ggnethyl am ne (50 g, 0.413 ol
nDIe) followed by the addition of water (10 nf) and concentrat ed annnnlun1 o
hydrogd e (75 m). To.the resulting stirting 'solution tert- but yl
‘bronoaretate (82 g, 0.421 (nole) in acetni %I e_(150 m) was added '
dropwi se-at Roomtenperature. The resulgﬁﬁgqﬂséhwe was stirred overnight
at roon1tenperaAureterﬁﬁsuagétNﬁwﬁfrphen@ietﬁyéygggcahadeogydrbohaby1de -
ST Al O ang e, wal o a%egoAdfRd1 Lo (5B heyl dHS ARdeEoP ATMLALRRY

extracted several tines into
chloride extrack®ipe 2ehgd Pwhde mpiﬁ)mépéﬁoweﬂ|bu Gh&raﬁdgﬁéghuﬂﬁsvﬂtate

fllgered gnd evap@maﬁsg aﬂdaéé?ﬁéntbﬁté&“ﬁﬁm@h@dﬁchyaioﬁlhén(#5 a1 . Thethe
crude product was ified further L
(chl orof orm. Eﬁé ?eﬁt+¥ﬁtP9oﬁgxﬂgtgncgﬁggnPP§¥gnB goaﬁg¥ate (82 g,
hydrochl ori de mms4$1epamhd)wunhaeebgdionileydnsgemlahwasldddeﬂ drpr1se at
give tert- butyl | et ) e h] Qri :
colorless 20 so %éﬁ%ﬁrggggg BML %XEkFQ&ngg%QEQEC a5 ggf?§e§43 8.
(30.84%; 133. SPYQKF¥EN£ aqonogm(eemssweteves (Tbe@@cesonltsnﬁesu@§l -
N[1-(S)- etgastaﬁﬁaia%ed SReAVEOEBY! dvhSdrator and then water was added to
the residue and the product was extracted- several tlmes into

methylene chlorlde. The combined methylene chloride extract
was washed twice w1th water, dried over magnesium sulfate,
'flltered and evaporated, to afford the crude product as a tan
15 oil. The crude product was purified further by srllca-gel
chromatography {(chloroform). The de51red fractlons were
concentrated and the hydrochlorlde was prepared with
_ anhydrous'hydrogen chloride in ether to give tert-butyl
-'N-(/?-phenylethyl) glyc1nate hydrochlorlde as a colorless
po Solid (62 g, 55%); m.p. 143°; mass spectra (CI): 143.8
(30.84%); 133.8 (40.93%); 104.8 (38.33%; 87.8 (100%).
" B. tert-Butyl N-[1-(S)-ethoxycarbonyl- 3-phenylpropyl]-(8)-
| ' alanyl-N-(A?-phenylethyl) glyclnate
_ To crude N-{1- (S)-ethoxycarbonyl 3-phenylpropyl
25 -(S)-alanyl-N-carboxyanhydrlde which had been prepared from 5
~ grams of the corresponding (S8)-acid in methylene chloride
was added'tert-butY1 N—(ﬁf—phenylethyl) glyc1nate {5g, 21.3
.mmole). The resultlng solution was stlrred overnlght at room.

temperature. The solvent was evaporated and the residue was_,
30 chromatographed over slllca-gel u51ng ‘chloroform as eluent.
The desired fractions were combined and concentrated to give

35



E glycinate (2 g,

anyl -N-([err] - phenylethyl) egC|nate To crude : _ -
- (S) - et hoxycar bonyl - 3-phenyl propyl -(9S)- aIanyI N-carboxyanhydrlde

had been prepared from5 grans of the corresponding (SS)-acid in
Al ene chloride was added tert-butyl $$EfeTr] phenyl et hyl ) glycinate
o, 21.3 nnDIe) ‘The resulting solution was stirred overnight at room™
_tenperature.: ~The sol vent-was evaporated and the resi due was 30 Aad

chr onat oglapPéBe atEtsbREya- yeuluslﬁrhge@mowmmra@l-@mnylmﬂyédn ed -
_ L r?cltl &n[slv\el(s) catnﬁhyﬁduagfcgneap%&h )t @]@ldiﬁha?c@ (6.2l gy 6. N @ad et
u car enyl pr.op
} ([e?/r] phenyﬁgiiﬁy 9$¥chﬁ rem(’észsge% )HIAS‘ zf%)ﬂaﬁé“age'l I%)dl 135%ass
. spectra (CI)(lGQW)(an 529@ 350 (100@@ 5 C. -
"N-['1-(S) - Et hexycg ' - ' '%yll-(S)-alanyl-N-
([err]-phénethyl ; :
g[(S)]ePhoxycayiu.A nash ! ) shlepide ([err] - phenet hyl )
with 10 anhydrou; 03 nﬁaleéftw%§t9Qd?d[g-ng he rggﬁitln sollﬁﬁﬁupaégd'
Stirred ror PFRRELhLiEEaTanR oA/ EReRe bl SR i B S ed 1o
afford N[ Imx(ldi).esl hwagcadBedyp-8ipkengl phighy had Beeal maturdtest njith

. 721 8Py |2y Sy Chpaiogbh Endfrdghl, oo ﬁ'nésﬁ‘)?%%&r%“?é’)g‘g Bogelion |

- Herr]o,. 1 stipregsfarckhzapaheyrsont] 45¢] ang then ghesolvent Nass 17.' |

Found G 61e€5bofht§d7€o BE£8rd5N-[1- (S) ~ethoxycarbonyl- 3-pheny1prop1y]-
(S)-alanyl-N-( —phenethyl)glyc1ne hydrochlorlde as a’ '
colorless’ powde: (1_62 g, 84.2%): m.p. 72°- RX]CHCL

'515 '10.95°; mass;spectra-(CI):_423 m+1 - HzOt 100%)

3=

alx51s calculated for C25 32 2 5 ‘HC1® %H 0:¢C, 61.78; H,
7. 05; N, 5.77 e
T " Found: c; 61.37; H, 6.71; N, 5.15
20 _ . _ o _
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—h'l-\)‘_
o o

25 30 35 -18- By follow ng the procedures in the above exarrpl
| owi ng addltlonal conpounds were prepared. 5

| -

| -

I
B-{1-(S)-Et hoxycarbonyl - 3- et hyl but yl ] val yI - N- ( p- bronophenyl) egC|f
N-[I-(S)-Ethoxycarbonyl - 3- phenylpropyl]lsolquyl
[ (2-¢hl oro-5- nethoxy)phenyl] glycine N-[I- -
-CS)-EPﬁoxycarbonyI 3-net hyl t hi-opr opyl ] al anyl - N- (3- cyano- 10 phenyl) gl yci ne
N-[ | - Et hoxyaar bony! - 4- metByy |fsdrtoping drhe wq&mmmmmabmlexmmm,e.
N-[1-(S) - Bt hoxymal Beilowdnyesd it iomd 1 acHp . |
d|methylphenyl)glymne‘:)15-rﬂg”h * 1% 5uﬁ&§:§é¥e prepared
N-'[-(S)-Et hoxycarbonyl - 2- ( 3- |ndonI)ethyI]vaIyI N-(n}tolyl) egC|ne
N[I-(S)- Ethoxycarbonylethyl](p chlorophenylalanyl) N
(mtrifluorone |Q Y lne N—
[| - Et hoxycard om—?t r\tmlg E iﬁ RN~ Nme(ﬁﬁyr}&‘}%ﬁmﬁ')”’"z‘@ gl yci ne
N[ - Ethoxycarbeﬁwpﬁ ﬁpNPﬂhGﬁyhah&nyl N- (p-i sopropyl phenyl ) egC|ne' BRI
N- (1, 3- D car bowvpnongh Liwelgyerriinkid o ghyci ne 25N
11-(S) -Et hoxy FboR ) he?@épropyl Sméﬂé} %estcmé‘)dyl ﬁ’

(n- but yI - pheny B%epﬁ—s—me hoxy)phenyl]-glyclne

A|_|

N-[1-(S)-Ethoxycarbonyl 3-methylth10propyl]alanyl-N-(3-cyano-
10 phenyl)-glycine o
o N-[l-Ethoxycarbonyl 4-methylpentyl]alanyl-N~(3 4-d1methoxybe-
nzyl)-alanlne - : -
N-[1- (S)-Ethoxycarbonyl 3-phenylpropy1]alanyl-N-(B 5-
dimethylphenyl)glycine '
iSeN-[l-(S)-Ethoxycarbonyl 2 (3-1ndolyl)ethyl]valyl-N-(m-tolyl)
‘glycine - '
‘N-[1- (S)-Ethoxycarbonylethyl](p-chlorophenylalanyl)-N- '
: (m—trlfluoromethylphenyl)glyc1ne :
N—[l-Ethoxycarbonyl 3—methylbutyl]a1anyl-N—(m—methoxyphenyl)

Qd*glyc1ne :
N-[l-Ethoxycarbonylhexyl]phenylalanyl-N—(p-lsopropylphenyl)
' 'glycine :
N-(1,3- charboxypropyl)lsoleucyl-N-[(3 4-d1methoxyphenethyl)1
glycine :

25 N-[1- (S)-Ethoxycarbonyl 3-pheny1propy1]1soleucy1-N-[p-'
(n-butyl-phenyl)]-glyczne c
N-[1- (S)-Ethoxycarbonylethyl]methlonyl-N-(4 t-butylphenyl) o

'-_alanlne _

: N-[lf(S)-carboxyethyl]valyl—N-(3-methy1thiophenyl)alanine

30 folé(S)-Carquy-prhenylpropyilalanyl—N-(oLnapthyl)lecine
N~[1~(S) -Ethoxycarbonyl-2-phenylethyl]phenylalanyl-N-

. 35



. (S)-Ethoxycarbonylethyl]nethlonyI N—(4 t- butylphenyl) al ani ne
A-J(S)- car boxyet hyl ] val yl - N- ( 3- nethylthlophenyl)alanlne 0 ‘

_ (S) - Car boxy- 3- phenyl propyl ] al anyl - ﬁrr] napthyl)egC|ne
-~ N~1- (S)-Et hoxycar bonyl - 2- phenylethyl]pheny aIanyI N 35 = <19 - 1
(2-chl orobenzyl ) gl yci ne N- . ' iczi
o [1,

[ 1, 3-Di et hoxy, (p- n|trophenyl) egC|ne N—[l (S)
Car boxy-.3t {?cﬁ@.ﬁéﬁ&?ﬁ’%if&ﬁf%% -di hydroxy- -5 phenet hyl ) gl ycine _
N-[I-(S)-Eth larmtkm’prmlpcpmbgr?pnlhﬂﬂ«anml(-ti-darbexpp;hsnyll)g| yci ne -
N-[1-(S)- Cang5&n§“phenylethyl]valyl N-- (n}blphenyl)gly0|ne The conpounds - .
~of the present j.nvention have 10 denops trai g tivity (of the order
of. 150 of 0 Pﬁﬂ} ) AR IRET meﬁhy fﬁb 8 afafidi HdEBHVertlng
enzynme (A phenethgm)qﬁyﬂnﬁested by. t he nethod descrlbed i n. Sci ence 196

oo o o (AT IEHOG dbn S PESGEah  BGOAPRLIAYA M SR apbory

; i nfused angi ®hemilig XQiﬂQus - As such, .these woul d. be very useful in the.

. treatnent of :ilymerctsa)n-ta&rbo n@léhyﬁyvafyadm '?h\SBQFﬁQn9ﬂ.gl;h.¥c@he
parenterally in the treatnent of $ Si on, [ wi thin the
~ professional judgment sﬁﬁW?o?ﬂ p? %tPBﬁﬁ?nFolﬁg?EFﬁPﬁe fK€ amount

to be adniglSkxmxmhtraiﬂdeﬁdtentmamﬁn@imym(oﬂcthdeordbrebf Iggpeﬁlesl to
__eI|X|rs and ﬁ%’%P%ﬁ@f%ﬁols) in 1nh1b1t1ng the anglotens1n converting
o enzyme (ACEI act1v1ty) when tested by the method described in
Science 196, 441 -4 (1977). The compoundshof the present
lnventlon have also demonstrated an Ico of' 1 to 10.
15 mg/kg P. O._ln inhibiting infused angloten51n I in rats. As
- such, these would be very useful in the treatment of
hypertens1on. _ _ L o
_ The compounds may be admlnlstered orally or
o parenterally in the treatment of hyperten51on, and it w1ll be
- 126'w1th1n the profess10na1 judgment and skill of the practloner
 to determine the amount to be.adm;n1stered H_Sultable dosage -
forms include tablets, eapsules, eliXirs and injectables;

25
30

35



25 30.35 - 20 - CLAIMS: 1. Compounds of the formula [err] 5 wherg D AR

and Rlerr]. ,are‘independently hydroxy, Clerr]-C6 al koxy, Jerr] C[er o
al kenoxy, dl(C[err] -Clerr] alkyl)am no- C[err].-CIerr] alkoxy, o -
‘hydroxy-Clerr] -Clerr] al koxy, acylam no-€ 206 -~ at kKoxy, acytoxy=—10 C[err]

-C6 @l:koxy, aryloxy, aryloxy-Cerr] -Cferr] al rr]
. -d erﬁ -al kyl anChaIMSdi (Clerr] -(C] err] al kyI ) ,m[!!l‘"llllpmqlm fam no,
or aryl-Clerr] . C[err] al kyl am no, R[-e , Rerr] cerr ersr :
‘Rerr], Rerr] and R are’ |ndependentI¥ghydrogen aIkyI . having from 1

to 20 carbon atons]-15 Cammeﬁyﬂs Rivithg Teremiaz to _carbon atons,

-al kynyl having from 2 to -carbong atons, aR [-C[err] -Cerr] al kyl
‘having. 7 to 12 carbon hete clie- g/;fé;;ngyl havi ng from7 to .
12 carbon atons, cycloaDBy for THCT o- jal KyLaNKyl | ha 'ngR§ to 20 anbon

atons in the cycloalkyl 20 oupl or errp | and8 R-err] t aken

~together wgh the carbon’ and Rihtrogén- tBz which they are . _ E
respectively ~attached, or R[err? and "R err] taken together wth

the nitrogen anBeE&iBon to whi chh. they -are respectively. attached,

form25 an N-heteroryand wgntaa*emﬂgdeﬁémdanta}Ohyérsiybort éoonslkoxy,'
_Cz -C6 . alkenoxy, d1(C1 6 alkyl)amino- ¢, —Cs- a]koxy,
- .__hydroxylcl C6f a}koxy, acy]am1no,C]_C6' alkoxy, acy]oxy-
_ }0_ ¢, 'CG, ‘alkoxy, aryloxy, ary]oxy-c] -Cs aTkogy,- amino,
€y -Cq -alkylamino, di(C, -Cg 'a]kyl)' amino, hydroxy-
amino, or ary'l._-C]-C6 alkylamino, ' o
_ R] s RZ_,_R3, R4,. R5, _R7 and RB- are:independentjy
| hydrogen, alkyl having from 1 to 20 carbon ' atoms,
15 a]keny] having from 2 to_ 20. carbon atoms, _a1kyny1
. having from 2 to 20 carbon atoms, arylkci 4c6_ alkyl =
hav1ng 7 to 12 carbon atoms, ‘heterocyclic- C.I--C6 a1ky1_
hav1ng from 7 to 12 carbon atoms, cycToaIkyl or cyc]o-
_ 'alkylalkyl having 3 to 20 carbon atoms in the cyc1oa1kyl
;ZO!,group, or | |
o .yRé__ and R3.. takeo together with the carbon and
nitrogen to which they are 'respectjvely attached,
or R3 and R5 taken together with the n1trogen and
carbon _to which . they are respect1ve1y attached, form
25 " an N- hetérocyc]e containing from 3 to 5_carbon atoms:
or 2 to 4 carbon atoms and a su]fur atom, . :
Rg s o ary] having 6 to 10 carbon atoms,
_.arbeC1 -C5 a]kyl, aryl CZ' CG alkeny] or aryl-
. C,-Cp alkynyl, and - : S . -
30 salts thereof with acids or -bases, especially
‘pharmaceutically acceptable acid  and ‘base salts.

. 2. A compound aooording_'to' C]aim 1 wherein
N Ri» RZ’ L R4,'.R5l,_-_R7 and Rg are indepeodaot1y _
_35. alkyl, alkenyl, or alkynyl groups with hydroxy,
€y -Cg _a]koxy,” thio, C, -Cg alkylmercapto, amino,



2 to 4 carbon atons and a sulfur atom Rlerr] is —————ar.

'§§w*ng 6 to 10 carbon atons, aryl-C -C- aIky
Mdenyl, or aryl- (err]- C[err] al kynyl, and 3 |\“““i gﬁm‘ er eof
: h . acrds or bases, - especially pharnaceutrcal e* acid,_

'-and_ ~base  salts. 2. A compound - accgpdi ng to ‘daim 1 whereinl>
- Refr], R[err] Rerr], - Rerr], Rerr] and R err] are’ |ndependeﬁfly
'35." al kyl, aIkenyI or al kynyl -groups with - hydroxy,- Jerr] .
-Jerr] aIko*y, thia]ky@bmnmp Cﬁencg -C |kyahbwbhpt¢m1nqunrhjlogen,
Cfsrr] -C[err] gkgy I é I Cl-f aIkyI am no, halogen or
. nitro-groups; poFycyclic ul | saturated and part
~unsat urat ed cycIoapkymﬂngr@up§°1§GW§trFu?é@ Ty saty dﬁéﬁp r I%ﬁVér&ny
SL?LL] g{?E{Lr?nﬁhkgk?te@[GE?L16%¢kyhtabkFuys aauneg%ietéh Cﬁﬁfrﬂakﬂdﬁﬂ, |
I 0 Iy mer
nitro, or ®rif h&S%WPhﬁ] ge’(oupag?k@’ ‘1 5\6 %ﬁb g’%i%rél%éﬁ taglw(}loar m - -
1 Y\hlerker nI 10 aﬂmogordﬁr(rcﬁe-sninal ky1yamipoor tzhnoar,yICq 404 alamﬂlmaﬁmgﬂo,or_ .
aryl a yny gr r f _sub- stituted b :
hfePe, SBF Tl e *a%...%%yr Yrds S y

hydr oxy,. err] al kyl - anrno
di(Cerr]- C[err] al kyl) anrno throl Cerr]-Cerr] alkyl nmercapto,

,ﬁwwwc_%awwamqudﬁﬂwla%%%@&wmmmmmmmhm

o 'nitro, - _ha trrfluor ¥ qixi QXY .5 I8 '
‘guani di no. 14. R AF°’EE)Fr:b§)€rﬁd a"ac“d'é'rdr?fg‘}/ Ffo°"(3f’3r A1 At PR anﬁ‘ﬂ err]

_ ﬁrg |ndependenbky ayynaxyyny1C1gEBupalkbaye120 the arfyl gandR isr esub-

~hydr ogen al,kyl 1 frrem 2h 12

car bon atons g%a;&%ed &W hyd?BXb % afﬂdwg §ﬁ¥n89 -2} Alky - |
. . amino, d1(c C6 alkyl) am1no, th1ol Cqy- C_6 alkylmercapto, E

_ h_ydroxy-cl"-c6 alkyl, amino-C,- Cs_alkyl, thio-C,-Cq alRyl,

15 "nitro,  halogen, trff1uordmathy1,_ mathylenediOxy,_
‘ureido, or guanidino. - o ' '

4. A compound accord1ng to c1a1m 1 “wherein

. R and Rg are 1ndependent1y hydroxy or C;-Cq alkoxy, .
20 o Ry and R2 are hydrogen or C1 ‘Cs ' a1ky1 -ary]-_
C.l"c6 aIky1 hav1ng from 7 to 12 carbon atpms, or
- heterocyc11c C] C6 alky] hav1ng from 6 to 12 qarbon-
- atoms, : _ : : .
' R3?.R4?_R5’.R7 and_R8 are hydragen or C]FC6 - alkyl,

25 rr. Rg - is : aryl.ron._afy1fcl -C6 alkyl, and .
the aryl group conta1ns from 6 to 10 carbon atoms -
. where1n the aryl groups can be subst1tuted by C]-C_6 alky1, ,
2 C6 alkenyl C2 -C6 aIkynyI hydrqu, _Cl C6 alkoxy,
| amino, C, -06 “alkylamino, d1(C] -C6 'alky])amino; thiol,
30 C]_fce_ a]kylmercapto, hydroxy- C1 -Cs' alkyl, amino-
Cl'CG alkyl thio- C] 66 a1ky1,.n1tro, ha1ogen, trifluoro-
methyl, methylened1oxy, .ureido and guan1d1no, - and
| salts 'thereof _eSpec1a11y pharmaceut1ca11y acceptable
- -acid and base salts. |
35 - - .
5. A 1COmpOUnd accord1ng to any preced1ng ‘Claim
wheréinn R] is €, -C¢ alkyl or aryl-C; -C. alkyl,
R4.1s C]-C6 alkyl, and R2 R3, Rsf R7 and R8 are hydrngem



;het erocyclic-Clerr] -Clerr]. alkyl having from 6tot2- (,au bor—at ons, _
Rerr], Rerr],”Rerr], Rerr], Rerr] deMH] i _ "
Derr]-Gerr] | alkyl, 25 ' Rerr] Hmlmlﬂ mﬁﬂﬂlmbrr S
aryl-Clerr] C[err] al kyl.,, -and the ar % ccoRnt am NSs

10: cdrbon -atons wherein the aryl groups“tan- be substltut ed by Cl1-C6
al kyPCZ C6 al kenyl, C2-C6 al kynyl, hydroxy, Cl CG al koxy, am-no,

Clerr] -Clerr] alkq/lamAﬁo ?éﬂﬁﬁ;dag%?a altléyl rgirﬁp §h'wt?$répnm

Cerr] C[err] 'kyl mer cap no- -
Cerr]-err] B kﬁ'&ﬁ(ﬂﬂ\?qxxi[err] al kyl, n|tro hal ogen tr|fluoro-
nmet hyl , nmet- hyI ened| oxy ureido and . guani di no, and salts t her eof -

especialry phar ma utlc al | acce tabl e ‘acid and_base salt 35 5. ., A
“conpound ~accordin ye/ 'b?%‘é’é i nfccey ?Pr?whgpe' iqaﬂf“er'?ﬁ- iwhergidt g
~Clerr] bal kyR 13)rethamw (E[darkd H(:[rardr]ox_yal kyl, Rlerr] is (Jerr]-Cerr] _
al kyl , and Rlerr], Rerr], Rerrt], Rlerr] and Rlerr] are hydrogen. -
. 22-- 6. A conpound accordlng to. Claim 5 wherein R and Rerr] are

~ hydroxy. 7. - A cdhwpourfd eReRIWithg aceordingm tg. Giadain7s whergin
“ethoxy and R RJj San® OXre &,ethdﬁ corrpound according to Caim 7 _
wherein R and R are4rret hyl ) A conmpound accor di ng to

Claim 7- wherein R .is phenethyl and R is nethyl. : - 10. - A .
conpound laccordln@ toA argompdundl aacworditg 9teheldadmR 7|swhdndnd

R] is phenethyl and R4 is methy]

10, A 'compodnd'ﬁaccording to any of Claims 1
~ to 9 wherein Rg is p-tolyl. | '

15
f 11.. The process of preparing a compound of
formula I according to any one of the preced1ng C1a1ms,'
-wh1ch compr1ses reacting under amide-forming cond1t1ons
of an amino compound of formula II '
R6 - NH -19 - COR9 - _'. o ﬁII)'
o R _ _ .

25 with an acylating‘:derivétive ~of an acid of 'forhula

CITI
- h Re N R
_ : ‘ ROC - C - N - f|: - CO0H oo Iy
30 o _'_RZ .33 R : .

5 .

or reducing the corresponding imine; or by reaction

35



Mg to

: he process of preparing a conpound

Y \one:of the preceding dains, which conprises rea

n"dg-form ng conditions of an am no conpound of f m‘ﬂ “‘g h 25
WL an acylating derivative of an acid of _
[err] or reducing the corresponding. im @8 ~ or reactlon 35 .

to elimnate hydrogen halide of a conpound of. fornula VI 5 ~
[err]-with a haip @qmwuieofh}@wyéa Wd1ide of ‘a compound of formula
“[err] and optlonally by substitltion .or conversion reactions

i ntroduci ng varYbus substituents into the said products; and 15 -
optionally - forn1ng sakis : thekgof ' espeC|aIIy harnaceutlcally

accept abl e .salts %th—._ag ases~\;2(” he process o
preparing a conpou of 20 Nfor'mla I in which Rlerr] and R[e#y?s are

. each-H whi ch conpri ses re&gtlng a &speptode of the ngucture [err] 25 mnth
o an. [err] keto acid or ester of the Structure _

o w1th a ha]o compound of formula VII

| Ry | |
iy Hal ——C——CORg - (vI1)
] L
| Rg )
and 0pt1ona11y by substitution or conversion feactions'"
1ntroduc1ng var1ous subst1tuents 1nto the said products,
and ' ' :
15 . optionally _ fokming 'salts_ .thereof;-. espéciaily:
~ pharmaceutically ' acceptable salts with acids jand

bases.
12. - -The procesé jof- phepafing a compouhd of

20 formula'I, in which R, and Ry are each H which comprises
reacting a dipeptide of the structure |

. ¢ A~ CORg
O B L SRRt

o R . R
25 5 . -8
~with an c-keto acid or ester of the structure
-'ROC.- C - Ri"' B
C I :
_ - (v)
30 B

to form the -correspopding imine, - and reducing the .
-said imine. = -

13. Therapeut1c | composition ~ which comprises
35 a compound according to any of C1a1ms 1 to 10, -and
' a pharmaceut1ca11y acceptab]e exc1p1ent



3 - :. . .
[err] .30 to' form: the correspondi ng——rm”'ﬁum ng the said @
Ty

imne.:13. .- Therapeutic corrp05| t| “ﬁ\“‘\“‘)ﬂ“n ses 35 a
¢onpound. according’ to -any of m‘\ d a pharnmaceutica

ac'cept abl e excipient.  -24- »pr ecess "ackor “di ng to Caim1ll
and \sub-. stantiall y as her e| nbef ore described: wth reference to any

_ofEx Ieslt06 510 ' -24 -

14. A process accordi_n'_'g' to Claim 11 ‘and sub-. :
stantially as. hereinbefore described with reference
to any of Examples 1 to 6. ' ' '

10



