EP 0 300 189 B1 Description This invention relates to new am no acid
derrvairves and pharnmaceutically ag&ee gggfhﬁgg Its thereof. More
particularly, it relates to new anino erivatives and pharmaceutically
acceptable salts thereof 5 which have-inhibitory activities against renin,
t 0 processefesérptiohhe preparation thereof, to a pharnmaceutical conposition
conprising the sane and to a nethod for the treatnent of hypertension and
heart fail ur eThisiinvention reldesitd)gewaamirdracidabrivatived whd phgnaadbutiodily tabideptabla st therest. | S t O
provi de new amate patidulatly, itnélaes ta oevdangiar acidxierivathes amtbhpinacevtiaaiudcceptebleysalts thereof
accept abb e whigh havetinhibiterp factixitiescdpaips) senirs © provhssbs toothy peeparation theweef, Mpaphastaceutical N,
and whi ch sempasiiert eAmprisingathd Samehgndde @rmetiiod 4ar dheatreatmentags dwreirtensing @nd hesrt filorarin
failure, eé’p’é@ﬂ befngr gnismalsor al  admi ni stration. Another object of this

i nvention i s 91 9beshaf fiis jpyastiands toprevisie new andyyselylaming a5iq devivatives @ndhpharmsceitivally
deri vat i veSCRAREPIS Splisstherpel vetigh pogsess, inhiiiqry Gﬁ viliost aQﬁ‘F‘Stt fenis. andywhigh; gp ysefuli s a
provi de ¥4 ﬂM’ﬁIﬁgﬁEé’ﬁﬂ?@ﬂ'P"%U‘[ﬁg%P? hesrt faly, jallygfor el administiation, o ngr edi ent
sai d ani no sa' n °rbﬁa$°n%{8"é ?’8%?? $ ol @gd’fﬂ’ﬁrla'éc’“s%{l o8 8%
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I nhibito L d
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Publ i cation Nesne rrfird mﬁiﬂi@r@ﬁ@sa@&% Sifitar stiBBre® B H8sh o Blr %Qjetﬁﬁhﬁilo Q84 'dyrﬁﬁtivgﬁﬁvé)f
thi s i nventpbéikndwrPasB¥eiBddtn E@bpeREraihP AspRaBdncrlibRYtich MBs. 192,348 bhd 8o 867, gener al
forfura [1]: o dbREt dmirocdcld] defhatives of this invention are reRland caabaNBre&hiad B} the folbﬁiﬁ{]]
is | ovverzoalgkr)dral ophilomal |y substituted with a substituent selected fromt

group consisting of acyl, hydroxy, |ower alkoxy, aryl, .lower alkylthio and
a group of the fornul a: 5 40 [err] in |ch 45 [err] S
hydrogen or acyl and is hydregea or flo . aryl; or amno optionally
substituted with substrtuent sel®ct e group consisting of |ower
al kyl amd acyl; and R2 |s hy ogen 0 ower al kyl; or [err] are
taken together with the attached nitrlogen atomto forma heterocyclrc gr oup
optionally so rl 5%%§t|t vmtrﬁgybstrtuent(s) sel ected from

t he_group consisting D{ | ower lal’kyl

al koxy (| ower) al kyl , azg

drox | o al kyl ,._l,owner
% ’g fﬁe‘*ﬁs [I] I s hydrogen

or |ower®alkyl; andg i 3J ower al kyl . Ithe object conpound [I] or
Its salt can be prepared by processes as illustr ed in the foll ow ng
reaction 55 schenes, but preparations of the object compound [I] are not
limted toyhhenfoll owing processes. 2 EP O 300 189 Bl Process 1

35 R! is lower alkyl optionally substituted with a substituent selected from the group consisting of
acyl, hydroxy, lower alkoxy, aryl, lower alkyithio and a group of the formula :

&-“‘;
5
% -N/ R
N RS
in which
45 R’ is hydrogen or acyl and
RS is hydrogen or lower alkyl; aryl; or amino optionally substituted with substrtuent(s) selected
from the group consisting of lower alkyl and acyl; and
R? is hydrogen or lower alkyl; or
R'and R?  are taken together with the attached nitrogen atom to form a heterocyclic group optionally
50 substituted with substituent(s) selected from the group consisting of lower alkyl, hydroxy-
(lower)alkyl, lower alkoxy(lower)alkyl, acyl(lower)alkyl, oxo and acyl;
R3 is hydrogen or lower alkyl; and
R+ is lower alkyl,

The object compound [l] or its salt can be prepared by processes as illustrated in the following reaction
55 schemes, but preparations of the object compound [I] are not limited to the following processes.



Step 1 5.8 10 [err]” [err] [err] [err] [err] or its reactive or
its refctive or its salt derjvativ ‘derivative at 25

t he carboxy t he am no group k OJSQ 8lsal t or a salt thereof
thereof 30 Step 2 Elimnation of the 35

N-protective [err] 40 [err] [err] [err] [err] [IV] . _
50 or its s or its salt 55 3 EP O

300189 B1 Step St 1rr] 10 [-err] [err] 15 [err] [err] 20 or its
reactive derivative Step kts reactive derivative at the amino group
at the carboxy group 25 or a salt thereof or a salt thereof
30 [err] 35 ) [err] [err]
8 8
N-R: — N
10 // : ' / R
N\T;) VY
7 4
R -liI-CH-COOH H2N —~CH-CH=-R R7—II~1-CH-CONH-CH-CH-R4
3 ' |
. R OH r3 OH
.
20 [11) (1II] [IV]
or its reactive or its reactive or its salt
derivative at derivative at
25 the carboxy the amino group
group or a salt or a salt
o thereof thereof
R
30 _
Step 2
Elimination
of the
® N-protective _ )
o ﬂ"N-R group AT‘N-Ra
40
-N-CH- -CH-CH-RY '
R’ ~N-CH-CONH CH C|H R I-I-IT-CH-CONH-CH-CH-R4
4 3 : |
R 3
OH R” . OH
[xv] [v]
50 . :
or its salt ' or its salt
55
3



[err] 40 ' ' [err] Elimnation of the

R~ * OH N tective group, 45 if necessary or
its salt so 55 EP 0 300 189 Bl PE%&S’Z’@‘?E‘[err] 10 CH2 CH2

CH2 [err] 6 : NCOOCH CONCHCONH CHCHR 15 J[err] [err] [err] 20
or its salt 25gtep 3 _ ' _
[err] [err] 3 Eli mi nati on of the _ [err]

N- protective _ [err] group [err] R
OH 35 [Ib] or its salt 40 wherein [err] is an

N- prot ecti ve group, [err] is hydrogen or an N-protective
group, A _ is |lower alkylene, and [err]

are each as def _é&mwu. 45 In the above and subsequent description
of the present épe i'ti bn, suitabl e exanpl es of various definitions
to be included w#hi n t\g cope of the invention a xplained in detail in

the fol I®wing. The term Jlower" is intended to nean group having 1 to 7
carbon aton(s), &gl ess osfperw se provided. uitableci*omer al kyl" may be a
straight or brangh&d onels%ch as net hyl, eli%l, pronyl2 isopropyl, butyl,

i sobutyl, temLNbgny¢onm¢§y¢H_ﬁ%open;yI, hexYyly- , heptyl, and
the |ike, so Sui tabl e "prI" and "acyl"2Afoi ety in the term
"acyl (| ower)al g¥1." may be agggroup of the fformul a: * RO [err] 55

v
L vl (vi]
20
or its reactive ‘derivative or its reactive derivative
‘at the amino group o at the carboxy group
25 or a salt thereof : or a salt thereof
N/
30
uw)
R ey CH, CH, CH,
© ™ N ~COO~CH-CON-CH-CONH~ cla-cn-n“
-> R2/ i3 I
Elimination of the ' R CH
N-protective group,
45 if necessary

(1]

or its salt

50

56



EP O 300 189 Bl [err] mherern [err] are each hydrogen, aryl,

cycl o(Tower)al kyl, a heterocyclic grgggq% hé)pﬁr al kyl optionally
substituted with a substituent selec d e group consisting of |ower

al koxycar bonyl, 5 : | ower al koxy, aryl and a heterocyclic
group, or [err] are taken together with the attached nitrogen atom
to forma heteroggkikgsdsoup optionally substituted with |ower alkyl, and
[err] isTaryr, cyclo(lower)al kyl, |Iower alkyl optionally
substituted with a substituent selected fronrthe gr oup consrstrng of Iomer
al koxy ang¢ nmono- or di (lower)al kyl am no, or |ower 10 al koxy

optionally substituted with a substituent selected fromthe group
consi sting of |ower al kanoyl and aryI am no- protected or unprotected am no

acid residue, or the Iike Uit H aryl_may be phenyl, naphthyl, tolyl,
the ich preferable one is phenyl

xylyl, nmesityl, cunenyl,

15 Suita¢ abl e "cyclo(lo ) al k opropyl cycl obutyl,

cycl opentyl, cycl ohexyl, ori the | ke Surtable heterocyclic group" for
[err] and one as a substrtﬁfﬁt orEpwer for [err] may include
saturated or unsagdr ated

nocyclic or oncyc%rc one containing at |east
one hetero atcgn sut:\ﬁuscoﬂﬂhgéﬁ-%'tﬁﬁl‘moﬂ}géﬁ- om or sul fur atom
preferablysN ®agrd’or S contaihjng 5 or 6 rfenbered heterocyclic group, in
whi ch t he nnsngreferable ones gie nor phol i og, pyridyl and thiazolyl. 20
Sui tabl e "l ower al koxy" and "l ower al koxy" noiety in the term"| ower
al kexycarbonyl* may be a strqrg t or branched one such as nethoxy, ethoxy,
propoXxy, igopropoxy, butoxy, fi'sobutoxy, tert-butoxy, pentyloxy, hexyloxy,
and the like, in mhrch nor e preferable one may be [err] al koxy. Suitable
"het erocyclic group" fornedhytgesaltand the attached nitrogen atom may be
nor phol i no, thionorpholino, its 1-oxide or 1,1-dioxide,pyrrolidin-1-yl,
pyrazol i din-1-yl, piperidino, piperazin-1-yl, pyrrolin- 25 1-yl,

t hi azol i dizsn-3-yl, its 1-oxide or 1,1-dioxide, oxazq ||1/71N&
per hydropyri dazin-1-yl, 1, 4- drhydropyrrdrn 1- yl,
1,2, 3,6-tetrahydropyridin-1-yl, 1,2,3, 4- tetrahydror urno

1,2, 3, 4-tetrahydroqui nolin-1- yI “hex- anet hyl enei m n

1, i‘ﬁrazabrcyclo[4 3. 0] nonan- 4- yI and the Irke Suigbl e ¢ no-

di (I ower) & kyl am no Elﬁ-‘a‘}néelmt"rfyltém no, et | ani no, | r%opyl aﬁh no,

i sopropyl ami no, but W-aFoBectivebut yl ami no, ngminn4unu-mn%bgﬂmﬁ&5ﬂcmﬁaﬁo

nethylisopropylanln 3@ di ethyl am nop6 gy he’lrke Surtdble "I ower I
al kanoyl " may be fog¥§¥g~acety+——pﬁbpronff butyryl, isohkdtyryl, val emyl,

|sovaleryl pi val oyl , 4-methylvaleryl, or the like. Suitable
"am no- pro?ected or unprotected am no acid residue" may glycyl al anyl
B-al anyl, valyl, leucyl, isoleucyl, histidyl, prolyl, seryl, threonyl

cysgyl, phenylalanyl, aspartyl,, glutanyl, tryptophyl, ¥ ¥%%e335%| ke, each
am no group of which may be protected by N—protective group as nenti oned
bel ow. Pr aj ewhepéin exanpl es of the above-nentioned acyl group may be | ower
al kanoyl [e.g.Rfornyl, acet ylisapn-ppiectivg groudout yryl , i sobutyryl, valeryl,

i soval eryl, piRfal oyl , 4- et hyi$ alogen/dr an Btpeotdctivergnawp- or di (| ower) -
aIkyIanrno(IowEr)aIkanoyI [ e.iglowsratkhigieasndnoacet yl , nethylaninopropionyl
di met hyl am nobRft % §1. R* andd®®] | drepgech asmekquvemr)al kanoy :
met hoxyacet yl , Imise Iﬂ'@BY? 'r“b W‘t d@?%@!}m hepresAgt IsPecé'P‘%f'm] SU'HP'BW*‘ plos @f the various
benzoyl 40 E’?SH'B "‘I B'Eﬂ" d éﬂv pl'b%[f e II “lllfahsesfgtl:'roew mge provided.
cycl opr opyl car I8 FE' ‘ PB %? rwise provi
cyclohexylcarbéﬂ lo kw %&E F Fegﬁg gf Ky Rrepvh spRyopyl, butyl,
residue [e, g*° I'tl'b"’t }j’?}ﬂ&t W'E rﬁd'f‘u YL e ¢
t - but oxycaf bon and YN ey embua[cY) Wt r RYavadi s%é%?/f’ Py
car banoyl, nono- or dr(Iomer)aIkyIcarbgnDyl [e.g. nethyl carbanoyl,
ethylcarbannyl, propyl car banmoyl , isopropyl car banoyl , butyrcarbannyl,
pentyl car banoyl , i sobutyl carbanoyl, tert Nucgkcarbanoyl di et hyl car banoyl ,
di et hyl carss 45 banoyl, nethyl et hyl car Qafoyl , nethylrsopropylcarbannyl,
met hyl i sobutyl car banmoyl, etc.], heterocyclic- (1 ower) al kyl carbanoyl [e.g.
pi col yl car banoyl , pyridyl ethyl carbanoyl, thiazolylnethyl carbanoyl, nor-
phol i nonet hyl car banoyl , nnrpholrnoethylcarbanoyl etc.],
N- het er ocycl i c(l ower) al kyl - N—Iomer alkylcar- :

R



bamoyl [e.g. N-picolyl-Nmet hyl car barmyl N-pyridyl et hyl - N- et hyl car banoyl ,
N~Nor phol I nonet hyl - N-et hyl - car bam)g q€§ I|10I I noet hyl - N- et hyI car banoyl ,
etc.], ar(lower)alkyl carbanoyl [e.gqg. Benzy car banoyl, 50

phenet hyl car bamoyl , benzhydryl car banoyl, etc.], Nar (I ower) al kyl - N-1 ower
al kyl car barmyto{aad g!'-g8Henzyl - N net hyl car barmyl :

N- phenet hylwhbkeimet hyl car banmoyl , N-phenet hyl - N- et hyl car banoyl, etc.],

N-aryl - N- | owsf amd R* Ky e saddaimydipben] eryl cycld(igwessim, -aNefericidic gauddaewsr alky optiohally
| ower al koxycar bonyl ( bubsidutdchivithyd substituartsyibctddeirog. the group consisting of lowsr alkoxycarbonyl,
met hoxycéar bonyl nmet hy| pxertsikaoy aryl aed hbetgrocyelisaropb,roet hyl car banoyl ,

et hoxycar bo n@?é’!‘#ﬂif c aPIBdakerylogether with the iittaohed nittbden aip(nl to foerm )laditkryctyclasrdmcmgﬂonally
[e.g. nethoxynet hyl cafiPafissd W'thdﬁé'{eh@iWeP% | car banoyl, et hoxypropyl - 55

car banoyl , % aro I?ﬂélr E’é 9’) figyl, d°‘”°bé'h>2 epticoallybuhesipted with| 2 eupbtitventoseiegipl |
etc.], heter ocycl i cca 's“ cfopn 'I"°"°hﬁfr fhifruenaleyamin agrdorer
t hi azol yl°car banoyl EI"f' ﬂ\ﬁ‘Ib?fII\I@ Pt solagtog fgm_ th?)&'f?ﬂi/lcmF'ét'"g of

N pyri dyl - 31 "°y hyI car banoyl, etc.

het er ocycl :!_ccm% cfé yf.. i Cﬂ;dﬁay'% Sf?t'h 9‘? ‘:ﬁje het er Pcklt%}ep% Lcar bonyl
whi ch may tut e WI‘I ral s L ggpenyl, 3 93’6\8 igtaeyeiprgble
phol i nocAr DOy has *Mam Ry Ia%aap% et Sl ¢ he like

4- met hyl - 1- pi IREG rHak oe@ei. " for]ﬂszang ardinb %'11 gﬂ &Ezen% lo ([IBPRsVLnd R
etc.], | owekayandi@y ¥aakied By r{sﬁurGted RIS ENCR BN ond LIMENAFEIY dne hetero

pr opoxycar -sudhCei3 YhitrognSaidn, @R/Q¥Y &drh Iaﬂéiﬁfﬁr ato) bIEBRN) @ bhlvor $ 5&&%%8)3)’0‘? 8l

ter Jut OX Yhetaiobyiitydrouppie Whigh B e ipkefarable, onbiafe myrpRORNG; BYriaAANd thiafdiyt - | m)no Or
di or tra) hal Stebiataweaslioeyyand ribesn yikoxy Emgjety inEBinI0OWSE akdRaNbnyI" may be a straight
di chl or oet leokrpuched orte sutfoasyrhathoky, isthiakyo propdxin asop@pdxp CBusoky, isobutoxy, tert-butoxy, pentyloxy,

t ri f1 uor omsexyiexy end thelikpl in whichcmire pletedibie opg mayier 0l latikiyyc ar bonyl [e. g. hydrox-
ynet hoxycar bojwble H'y@mmgmmzympmnm ,R"hgrdr the tiachep mitrggenramonimay, be morpholino,
hydr oxybut plinpnyits, 1-qxide of 1.1-gipxide(oyalidinf all, Ryraeplidin- byl wjveriian, giperazin-1-yl, pyrrolin-
benzyl 0x&cdM P"d'"r?rvérﬁ'éﬂ iR yihdliexisiay exazolidind-vir reeyrropiridaainetan Setdittydropyridin-1-
trityl ox- gb 'ahVB@PIZH ﬂr | &R émtfewsmsoqw@ 2yl 'Siedrtetrehydeagyinaling ohr bexny |
[e.q. V|nyI a'° | and 1"%", | ower

al I@noyl (l ming amm >511(::;% )a |ar%{ % >e'%‘;Sgleth e;hylamtmo pr0py:amfn0.
pr opi ony, ma;a g@ £hQ ﬁ Sc PRI Y ] methy{jsopropytamino,
al kyl suI onylg,

I
S0P 0pY! SYkAdMmerd ;.;# i Pé"gqﬁ toopE By bl Sfepbrigsent

pent yl sul f ONYguitabld©¥eHhing oftéaﬂu r cler aHing! afd! : S Q
tosyl, et Cle].leyl (;;olemw hIsi?&W pra@‘ltjJ ug*b he‘f-'eg: I H HEH EQI i mLir:::g IVQ arpaxyl?; a'ar?ﬁ Dr%r}ll/lbr
brancheds O, §4dk Bmind grol) di WhitHlingy a8 me t 9 'y

but yl t hi 0, | Fedtiey|ckdrhplas df ke aH%VH—M&rﬁubHeQ acﬁ%mu '53 IoJ?é? i Bg. f?:ﬂﬂll t%“%
| I ke, in WhiogibnylyDiutyrylr 8bikyryl,1GalendbIs6vaRRE FRAKYID &-rheédtylvhierd iﬁl@] IoRo- Uk r)ﬁ
" heg er ocy c hlkydangmogonst)alkanoyriech. brytn{naﬁmc}acaﬁdnétmmafoﬁra.ﬁmmmwummu@.typeecqtrme
referred t gkaxioweriatkandyb ferge thelingxypastyl, | matiioslypirdpinylt 6tﬁtﬁhﬁ6bld’rlylt 6104 EdfoyR [X§N bdSzoy|,
exenpl i 14 epluaiostel cRid(owenkliyicalbpoit dagy/ (Clatopepyledrbonyl, cyomyutytmartbiyal repatypantyibytbonyl,
hydr oxyet h °'°h%y'a¢r'emy' pPte ] pmino-protectedk o unprptecies dminchacidiresidpb (s.g/ blycyh meinzdyigiytyl ke .
20 Su 'I%i%‘Faéb”!I'%Yﬁé'r outaxysRpOnyHaveY!) asptiipleyl, frbutoxearhopstitiatistyreatct Ingakbamoyl, mono-
et hoxynet h{ "ng)ﬂ'a{ I [993t"I?53¥ Hpamay!, °I?E'FW2§}¢16 r ByeRMicarbamell.t isapropiikaskamoyl,
Sui t abl (35 " ;‘16?3. eyl paotyjcarbs ”tﬂ?-?'be?ﬂ‘ﬂﬂt leptiiutyigarbamoyin dimethyicareamoyll. [digtwcar-
al kanoy[® [ & y'f 5 "ba'{“ﬁ’f fT%P??H’éIﬂfawam%t etel, hetefOcyC"C

—-0-

rh I

pht hal oyl , 3 y@}a é&’ rﬁor V”P%‘V'F@’ ar -
I- alk Icar

gonyl | et Cb mo IS[ rﬂd‘lgl ety mfy%gm Icar ge/ Ztg\fl :

enz%/ OXyC@arrlﬂF?l@ 1 o r)hl byl g enzy carbamoyl

unsubst id Ui\ ﬁlat@ﬁc%ﬁ‘rﬁéi erQX bgmo - '-Io ldarblgm?yﬂ d.g. Ncbenzyl-N-

nitr Opheny Sthhfidamaiby!, I@b@h&Wl N IQIcarB eth etc. ry| lg) ower al-

Sui tabl e "kywaimait Ky eRBhenEYmBRyIGrba Bﬂ' IQJrer 1 é Aoyl [e.g.

met hyl ene, methdxydamidayimdtiivicaibhrioi, eélﬁbxy&aﬁ%ﬁ Rirb ﬁﬁlﬁl moyI etc.],

hexamet hy| lewes, alloxyQpyeraicarbamb Y. GErhSihOxRREhyIcaobhNdyITE dihb E}@Icarpg .y fhoxypropyl-
met hy| epee, cagiauioytheic.), iakopicarbamogh je@h bezbyicapamby BlodyRa®ERoyiTBite.1D Reth rSéyEI]cc@tEa‘ﬁ%bl
and the noisg. pYridyieartzrion, oebolBitarbameyl, Mbitdviyicabemoyttdiy]l SRRtordcydicRIING} @Rfsar-
t et r anet hytamad [as dN-preeiriitmatiylegrbamm |, NSiazbiglN-methyicrbiamey Lstd. ICike ot yAiccamivhi e
salts of t%Pholcectinies heewatic-l-yiparbang! wiich) eray | lenabstioen: it ilaves alkyisfe@N Ghor-
include an organic acid addition salt [e.g. formate, acetate,
trifluoroacetate, maleate, tartrate, neghanesul fonate, benzenesul fonate,
tol uenesul fonate, etc.], an inorganic acid addition salt [e.g. hydrochlo-
ri de, hydrobrom de, sulfate, phosphate, etc.], a salt with an amno acid
[e.g. aspartic acid salt, glutamc acid ' '



35 salt, etc.], or the like. The processes for preparing the object
c(}rrpouhds [I] are explained in detai EPiJ‘-‘tﬂéq?E | low ng. Process 1 40 Step
1 The compound [IV] or its salt can red by reacting a compound [I1]
or its reactive derivative at the carboxy group or a salt thereof with a
conpound [ | | prolirREartbonf, I Bidmbroiondd&@binyiAt bipdidmécaibbifyl, 2 Hinkkthy BT-SibtPazyicatboh] 11.2,3,6-
t hereof . 45 tetrahydoHt {paridlylarbanlyll &tc.p fowbidikoRyasrbemyech. mbibxycamtonia Settiowfcatbémyfl plofoxtydae
ones as exenfunyif iseptbpbxytarbdngl, Bubdxpatbocll, [idobutoxieartioah tert-utmgdatbayl, ghertylaxpiarbosyl,aiox-
t he car boxy gexycamoofl. dtdlemaminp diLon thi)Halolidwenakoxicarbdrytie.g dotoatbdxgicartmhyl, dichio@ethaxgdact
anhydri de,s abenglc trichieroatiwbxyratibony|. tréiflnorerdtioxydadonyb Stedr hydrmyllowdvialkbxybashonydiie.g.cybnex-
exanpl es of yhethoxesadeivy ehvdexyethaxyicarbanylrdydriveyprappxyearbdnyt hhwgroxyhutoxyserberyd, cete.], ar-
azi de; a mi xéavegaikodycarhenyt ie-a bengyionycarhonyt i Rfenotiyipxygarbonyih dtnitrokanadpxysiatbemyh otityiox-
acid [e.g. dyearor lﬁ:ﬁ Xyearbgpyl.cpic.] ﬁgﬁﬂkpw@gmq@pqyb[e& yleyloxycarbonyl allyloxycarbonyl,
di pheny! phos ﬁbr'P‘tefai!'fam'('aﬁsléﬁ Fa'b°5!d [9@[96 ptcxvearopryl, prapionyiEstpearbonyl, ac-
S

h h do iyl hox&aﬁbo yl, | Rylsylignyl. isopropylsutfonyl,
P our oot o ﬁ i E%%uwﬁé‘r%meema@w mxvg’”?“wgmww e
SE:IC d] IglolbgP é¥ gél%iyzll! io ma b[ee ngal E%%regrar?chgcf; one’ Blr Opnlm jkhlo e Iguaogbm){tﬁlo
> et buwrf&g% S euﬂgucet iy AN ool S 16 1 bici s proe

t Imo
acid [e.g. ben a S 1 I phe gcm}ty
am de. i th | s aan °%ﬂ’°‘“9' oS W %&ﬂ%ﬂ‘?&*ﬁ;‘é&m 2%§¢ o bty

or 55 tetrazolsgiabl"hydoxioiver)sikyie thaf 6 apdr&?ms}nw qwae@eﬁynhw«owow, hydroxyisopropyl,
rrethoxyrret hyhydesgtatyi, adi thetkBy | | m nonet hyl [err] ester, vinyl ester,

pr opar gy! 2est eSyitaple Miowsrogiogytigwer@Ryi e may Be -ﬁietﬁbﬂhkihﬂphﬁdiydwetmtrﬁlhoxyethyl ethoxyethyl,
t ri chl or ophemgthoxgsdmt, andabekikachl or ophenyl ester, nesyl phenyl ester,

phenyl azopheny [Suitble €N;pratdetiveydrouph maye be eubstitptedort unsmammtgd Iowthiatkermtrle[a.g. forno/t, @sspl,

t hi oester, cerpiienyly trifludugecetylhetoh Phibaioyl, Jgwen alkbxyensitony! , [o.p ytert-bistdxyeastiony!,, terbamidedyciy|
ester, 8-quibroylyptck substitutegror ansgigatuted Srafiionykrresnytieg., beptyipxycarbenyl, armitobaneyioxygar-h
a N hydr oRsy anpRieepbptituted or wwmur?étawwﬁww@@lbmm@"owl asylchtalx gitrgphgnyispylienyl,
pyridone, N-HkH gLty bengyirateiker thediky dr oxy pht hal i ni de,

1- hydr oxy- 1H— b@H?B‘Pr'P‘&%’GF‘@e"eef"EV © a Siaight gy Branghed.one-pychas metbiiens, otaviengs tietiyiepe s

opti onal ¥ ﬁ?@f' é’ﬁ?"%i’ ?Jr BIPRYPNE: g ethem %'i“ﬁ’ﬂ'}e ot RENYES P BYARYY
[T to bg, uety ;'; ;gd E‘h s a ﬁ: % md ot plraboonc
regct I ve | ?rl Vg { EF ély ce §s£ om s I vef ai n xuc%alts
sodrum sa é,tt 30 ace%aéI tartrat
cal ci um sal tmetﬂai‘l g4l o%hfel &sunf t t luen 'l bif [e
[e.g. trinmetfyl @B?oﬂ%mﬁa s’illfatet BHOI%IS ﬁéq)ggal%tan arQMtS h B ic acud
salt, di cyeclﬁhw #MeliRe. Sal t - enzyl et hyl enedi am ne sa t

the like, and am F¥6deSkes\fbf propanifg hélbijecBSonpudiaPi) dd &?la.f:&f in biét&h .mm&mﬂ; [1]. 10
Suitable reactive derivative at the am no group of the conpound [II'1] may

mc:Lgde Schi #rbcess hase type imno or its tautoneric enam ne type isoner

formed by the reaction of the conpound [II1] with a carbonyl conpound such

as al dehyée,Stéet one or the like; a silyl derivative formed by the reaction

of the compound [II1l] with a silyl conpound such as

bi s(trimet hyl sThagomaessd 4] efdts spibesd (e irepwrechiy ropdtind § eampoendi [Heor ithiesctive derivative at

(trimethylsif f 't%amen or %2t {thegagt wi ROrP R |[N}1eorﬂt®f%ue Beyivative, et thesamiess greypeor a
or phosgene, and the |ike. s

conmpound %I |54 ¢ hos horus 15 trichlorid
Suitabl e %altsSyg b' ts f@ Fﬁﬂ%ﬁjan Qﬁfffefrf’%mr‘@eﬁ'ffﬁ *\‘fé"?i%‘?"f"i?é?ﬁ“!?é”@a?i’"ﬁg]
2

referred to t g 77& g:d“ mayipgiudp an 'd?§"
sual |y car (R t.lﬁ ‘%n Jo & é!ﬁﬁ éﬁé""% a‘é:@;’ Z%? it i’é GE
net hanol , e;[_g'r\ f dlal ﬂ ic %J Eéy 'J eén’yl ﬂih§uc8 acid enzyl
net hyl enesoc hggph ﬁﬁ Q)H:r eacnd a‘k?! g h oH %T Fu Seulfuric
N, N- di met hyl fer Hﬁmc |d Ql)f(fni cldGe.§. mé¥iHesAitonie aci @ 99?‘ a&? t
adversely i rHrédoUﬁiBCaeldt I'J'l@ynE QagtlédBﬂtync LRI BivdiO NG %ht%ﬁ acﬁo oﬂiﬁ% iﬂ ric
used in a masidutrieniokbdcBticVeride btc.] b afombtR daf@®fié Aéd [é’ﬁ‘%@nzﬁheacﬁoﬁg?lén rr{rrle x:al acid
used in a fraasydads; Canf adtivatedr amids vath inidagieN 4-subdtitutel ifidagdib, | dimethylpyrazole, triazole or
55 tetrazole or an activated ester [e.g. cyanomethy! ester, methoxymethyl ester, dimethyliminomethyl [(CHs).
N= CH-] ester, vinyl ester, propargy! ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester, trichloropheny! ester,

pentachlorophenyl ester, mesylphenyl ester, phenylazophenyl ester, phenyl thioester, p-nitrophsnyl
thioester, p-cresyl thioester, carboxymethyl thioester, pyranyl ester, pyridyl ester, piperidyl ester, 8-quinoly!

7



preferably carried out in the presence of a conventional condensing agent
stch as N, N-di cycl ohexyl car- bodiinide;

N- cycl ohexyl - N - mor phol i noet hyl car 554 ?%ng

N-cycl ohexyl - N - (4-di et hyl am nocycl ohexyl)- 25 carbodii m de;

N, N -di et hwogﬁér brrgnqgter MhM‘Iﬂthﬁ)QPEWLrB%E hl%ﬂﬁhydroxylamme 1-hydroxy-2-(1H)-
N-et hyl - y(riaorg &X*y@u@cﬂﬂﬂfeoﬁ%&roxyﬁﬂﬁdﬁﬂﬂ b, 1lhydRoxy-1H-benzotriazole, etc.], and the like.

N, N -car boﬁ'Nésb et oerAiRe dam)ﬁﬁﬁéﬂ{' 89 selocted from them according to the kind of the compound [ii]

- pent amet hyloaaqk&t ene- N-cycl ohexyl 1 m ne; di phenyl - ketene-N-cycl ohexyli m ne;
et hoxyacet vyl exiblebalts| ok s Yordpodi [0 e itdehdtiteederivativerrhdy\de apasesqainsuck as &i dikali mpall v -
phosphat e; sditgeprsogiyih spib pytpdhins s tor;), Pphuains eattsmetx\seihieqr catbium( @hosgghesun salt,
chl ori de) ; etphGs EHroroniesmt sakt, Gin| apganid dbasedsa Heg \timgtindasrirecsaly | tdethytheinet salt, quyyidine salt,
chl ori de; piralhe lsal llicpeiohebeyiamingvsalt, M Ntditeniylethgleradiamine salb. aic.l. ot k| like, and an acid
chl or of or rreddétion S ap exspwlified for thalcompstinst frat e, etc. ] ; trlﬁrr:en yl phosphi ne;

2- et hyl 79 - hy duitpelpbeastivesdprivasivel 4t it aeing grogn. @tﬂrmm@o ¢hlmay include Schif's base type

f ophenyl )i 5’&'3969[ dF WWFH%?’B’S@!"EI &Pp iremarfermed oy de '%aﬁ1'qn .of the compound [IIi} with a carbony!
1- (p-chlor 695‘%99 n”’é ?sr Y"Gx °“S orcthe eia silvhgeryative formed by g [rqactiog gf '@%F?@T““d
Vi | snei er \PUEh @s | Risimetiylsitgiacetpnygey 'H‘E‘P‘Ff qhéﬁa‘ﬁ i DIy

t hi onyl %:hf“gx ') 'ﬁ% 'Fe i ;‘;E't? |d8'?’(lat8 P JFFRER Y '%am"’é‘r?fft f ffereun ?P§ orus
oxychlor q& Ik e y.,.al so be
carried oug nf}e sa'ts T ﬁ?u"gm["' noé 't%am?aé:1 'Vgrgeg‘r'a-gancgc" Eaééefg%ﬂgﬁ e

al kal i ’TEPE &rea oﬁ Eif%g%@ gd iﬂg%"‘&{jﬁﬁjﬁéﬁfl s%i%rl?%uchpéérv)la%r Nfeool [ methanol

N- (\l Qwer ) alkan 0l Ldafne, &' frile2| chbtoRoRM Z efiNbrae chilide! 3 r I?ek%hlon
react’i og, t %HHQ& h G‘etHnyacQtQﬁa 16 Kidilnd orméhﬂ i@mé &%{' bR} okganit! Sdhdht which @bdsinsd

out under gReksaiEndeRcotE Bhdich. THERe StnAtichal SRert AEPAHYS usddin @mbkrSwithtater.CAN be
prepared by gdihsasdctish) whenCtsTBsmMpathd( [l 1M is QSediih & 86 bdid fofin @} ke'dal ddrn Olfie Felatidh isON
of the N-ppeferablyicified) bud i the Prisénab lofa Servérfioral conbiensing BgeaLsudh ba/N,NGaEycloRsxylcar-
ref erred t bodiirhigle; 0N @&scysisheeW-dFRbrphdiigethficarbodiintide; 0 N"N@yidkhexyl-N'-(4-diBthylaminotididhexyl)-
reacti oms i sartpeiimides N, ¥tdiettiylicarbadiimidelaNdediseprdpylearisdiimiden t N-ethiN-@eiinketigiasinodropy-
hydr ol ysi sgarpodiitoide; i NN-aarbotihis-Rinethyliniidegolély (heatiryathyiensietopy-wmichiylmiter diphedyl-out
i n the prekxtanedl-aytlohgxyijmine; @thoxyacebvianel i1-atkdxydichigroeteyidng: iakkd. pgphita.blethylb agle-
may i ncl udehOal?haieh'e?PgQEm Rolyphesrhatanrhosphorss ereefilaride épbesphany ishlerisie), phosiphieass itrichieridad
[e.g. sodi e'ﬁ*fe" GheeRgrylazide:dhieny] chlogge: aalybehjoride: lower: akyihaloformate (9.0- eileydphicsofermate,

cal ci um® efsep PV' ?'H'?é°f aPcﬁtqld@PQﬂ"V'e'}?F%ﬁa% @h%F'“W*VWE%??‘ﬁB'W& gty %?Véé*ﬂm's""

hydr azi ne, f°P E nd-(e-ghiy xy)- d qhlo -1H-benl
pi col i ne, t’?z° B 'e °t' " '2' 9 (5 ‘f"&ne
%mg 0 e cal'ﬂe

1, 8-di azabf& 7 T q§gn r& > ggggnceo%ﬁz x.ﬁ gamgé:ggr ané e@alk 'bas an akq‘de
Y

i chi oPbaras ,%; ﬁ"ﬂe' e FVF‘?aﬁ%r g ?@**’ac egfrympioning. N ailCueDakoenyapize,

hydrochl oric Tﬁ&'r&dlohygﬁﬁé?itﬁml§ n@tcériﬁcal 3«1% ftﬁér }eg i@&'lsdusuglgd ﬁga buf mcﬁf 'c&fﬂng to
hydr ogen bpgminge, hydrogen fluoride, an acl Ition sal
conpound [e.g. ss pyridine hydrochlori de et c ]. The elimnation u5| ng
Lew s aced dsigpigh as trihal oacetic acid [e.g. trichloroacetic acid,
trifluoroacetic acid, etc.] or the'like is preferably carried out in the
presence of dbd campotnddgloorritg satigentos pfepared byasubpcting a cpipinod [IViek @ts $alt t@eliminafidd O
300 189 Bilremytionvefdhe Nyprbtective group. _ Formati on of
car banoy! oxy Suitebla pal@@f lpepqn}pound [V] can be referred to the ones as exemplified for the cofnpqung [1115
| 12 [err] Thig regetion fsscarrigd joyt in accordance with a conventional method such as hydrolysis, reduction or
the like.
The hydronS|s is preferably carried out in the presence of a base or an acid including Lewis acid.
Suitable base may include an inorganic base and an organic base such as an alkali metal [e.g. sodium,
potassium, etc.], an alkaline earth metal e.g. magnesium, calcium, etc.), the hydroxide or carbonate or
50 bicarbonate thereof, hydrazine, trialkkylamine [e.g. trimethylamine, triethylamine, etc.), picoline, 1,5
diazabicyclo{4.3.0]non-5-ene, 1,4-diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0lundec-7-ene, or the like.
Suitable acid may include an organic acid [e.g. formic acid, acetic acid, propionic acid, trichloroacetic
acid, trifluoroacetic acid, etc.], an inorganic acid [e.g. hydrochloric acid, hydrobromic acid, sulfuric acid,
hydrogen chloride, hydrogen bromide, hydrogen fluoride, etc.] and an acid addition salt compound [e. g.
s5 pyridine hydrochloride, etc.].
The elimination using Lewis acid such as tnhaloacetlc acid [e.g. tnchloroacetlc acid, trifluoroacetic acid,
etc.] or the like is preferably carried out in the presence of cation trapping agents [e.g. anisole, phenol,
etc.}.
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reactive derivative at the carboxy

or a salt thereof

[err] 9 .

EP 0 300 189 Bl Process B 5
? derivati ve or its

at the am no group
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or a salt thereof or a salt thereof 15 20

Ferr]¥[err] 25 Process E 30 El i m nation of the
N-protective group EP 0 300 1888135 [err] [err] [err] 40
or its salt 45 50 55 12 EP O 300 189 Bl Process F 2
2 [err] [err] [err] .
N-A 10 Propess] Bor its feactive or its reactive
derivative derivative or a at the amno group salt
t hereof or a salt thereof 20~ Process G lerr] 25
Lower alkylation [err] 30 odéss H 35
Elimnation of the N-protecti 2 group [err] [err] 45
or its salt whereinis acyl [err] ' i's
| ower al kyl, and [ergR and A are each as defined gbove. Suitable
"protected carboxy" NQF égoP%ZQroup prot ect ed géentional
protective gr ougoseCh-as lower oxycarbonyl [e.qQ. &ﬁbh ycar bonyl ,
et hoxycar bonyl , propoxycarbon¥l |sopropoxycarbonyl
[XI]
15 or its reactive derivative ot its reactive derivative
at the carboxy group at the amino group
\ or a salt thereof or a salt thereof
i 20
2 : 2 CHZ
9 S 12
R ~ N-COO-CH-R
> 10 Nco-a”
A R [IXa)
30
Process C
Elimination of
% the carboxy-
- protective :
el group Ei:j
40 ) .
> CI!H
gl T2 Rl 2
2> N-COO-CH-p}2 . 5.2 N-COO-CH-COOH
45 R ~ R
[IX] : (VI]
or its salt
50 -
wherein
R2 is protected carboxy, and

55

R, R34, R?, R and A  are each as defined above.
Among the compound [VII], some of them are new and can be prepared by processes as illustrated in
the followong reaction schemes. )
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but oxycar bonyl , sec-butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl,
pentyl 6xycar bonyl , neopen- 55 tonxgﬁ éﬁonél hexyl oxycar bonyl, etc.],
optionally substituted ar(lower)alk 3 Pd %?F for exanple, nmono or di or
triphenyl (I ower)al koxycar bonyl which may be substituted with nitro [e.qg.
benzyl oxycar bonyl, 4- nitrobenzyl oxycarbonyl, benzhydryl oxycarbonyl,
trityloxycarbqgggcesscnl, or the like. 13 EP 0 300 189 B1 The
above-nmenti oned processes for preparing the starting conmpounds are
explained in detail in the followi ng. Process A 5 The conpound [IX] can be
pr epar ed sby subjectk%g a.conmpound [VII] or itsR%aIt and a conpound [VII1]
to formation reacti om~of_garbanoyl oxy group. Suitable salts of the conpound
[VII] can be referredto the ones as exenplifieﬂh}oﬁﬂthe'Eﬁﬁﬁﬁﬁﬁa‘rﬁr. Thi s
reaction is ca#99et®out in the presence of reagent which introduces
carbonylﬁgroup such as[#®rphosgene, hal of ormate g@mpound [e.g. ethyl

chl orof offmate, trigchl oronethyl ,chloroformate, _etc.],. NN - . .
carbonyidiinid%§o+§? ﬁ%?gfl%%r%%ﬁﬁYagﬁ ound%r[%F%.t%iﬁéﬁYgd%ﬁE&¥®$fve
manganese car batythe ecarhoxy gooupbi nati on oit cthdoamimmograwp and cat al ysts
such as paIIad&yn&c#éfﬁigﬁerﬁéf., or the likgy %h%§1§eéﬁé£é§Fis usual l'y
carried qut in a solvent such as dioxane, tetrahydrofuran, benzene,

tol uene, chloroform nethylene chloride, N, N-dinethylfornmam de or any ot her
organi ¢ sol vent which does not 15 adversely influence the reaction. The
reaction tenperature is not critical and the rfacfion'is usual ly carried
outkgﬂder cooling to heating. Procesg B20 R Qﬁe conmpound [ Xa] ‘can be

pr epar edzby reacting a conpound [ X]ROrits reacjiNeRUerivative at the
carboxy group or a salt thereof withy ;}omﬁﬂum [ XIT or its reactive
derivative at the amino group or a BaltT thereof. Suitable salts of the
conpound [X] and its reactive derivative can be referred to the base salts
as exenplified for the conpound [I11]. 25[XIIIkuitable salts of the
conmpound® [XI] and its reactive derivative can be referred to the ones as
exenplified for the conpound [I]." This reaction can be carried out in
substantial |y pheceaseE manner as Step 1 in Process 1, and therefore the
reacti on node and reaction conditions [e.g. reactive derivatives,

condensi g agents, solvents, reactigp, ulg, etc.] of this reaction
are to 5@ referred to those as eXpI%§¥é§ﬁgﬁﬁ€§é%El in Process 1. 30 Process
C The conpound [VI] or its salt canthe Nrppetective subjecting a conpound :
[IX] to elimnation reactjon of the ﬁ@&ﬁoxy-protective group. 35 5 This
reaction can begcarried Bot jn $ub§?ant ally the same maginer as Rep 2 in
Process s, and®thexefore theNTRact i omTode—amt—Tedtti orRcongitions [ g.
bases, aci ds, éEmMciwﬁéaﬁents, catal ysts, solvents, reactg rature,
etc.] of this Teaction are to be referred to those as é&plained in Step 2

i n3Process 1. ProceFi f& 0O The conpound [XI1I] can be preparegﬁgy eacting
a conmpound [XII] or |¥s eactive derivative at the carboxy grol a salt
thereof vith a conpound [XI] or its reactive derivative atoxhetsngabt group -
or a salt thereof. Suitable salts of the conpound [XIIl] .and its reactive
deri-vative can be referred to the base salts as 45 exenplified for the
conmpound [I1]. .

45
50

55
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This reaction can be carried out in substantially the same nmanner as Step 1
i‘'n Précess 1, and therefore the reaction nobde and reaction conditions [e.qg.
reactive derivatives, condensingzuyﬁﬁ%?mkﬁﬁignts, reaction tenperature,
etc.] of this reaction are to be referred to those as explained in Step 1
in Process 1. so Process E The gonpound [VIla] or its salt can be prepared
by subjecting a 8@99 gXI11] to elimnation reaction of the N-protective
group. Suitabl e sarts—of—the conmpound [VIla] can be referred to the ones as
exenplified for the conpound [I]. 55 This reaction can be carried out
in substagtially the gsane manner as Step 2 in Process 1, and,therefore the
reacti on node and rer LLpn cgnditions [e.g. bases, acigs, rBdyci ngsagents,

- catal ysts, solvents, redcK+R tenperaturna-éﬂcr%—af thQ reaqplﬁnRare to be
referred to thoseHNsA lained in Step 2 Tn Process 1.¢l4N=-A'EP 0 300 189
Bl Process F The c¢gpound [ XVI] can be prepared by reBcting a conpound

[ XIV] or ots reactRve derivative at the amino group or a salt thereof with
a conpound [XV] or its réX&ive derivativéX¥l a salt thereof. |

Sui tabl e salts of gthergoppauegve X! V] ardikbsrégstivee derivative can be
referred to the ones,as exenpified for, the compound_ [I]. Suitable salts of
the conpound [ XV] 98R4VRELVReacti ve de??géY?gév aff*bB referred to the base
salts as @xenplif aedther ainifocgepapndshlLt] th&neefr eacti on can be carri ed
out in substantially_th a er as Step 1 in Process 1, and therefore
10 the reaction fbad ﬁgﬁirggsgggg conditions [e.g. reactive derivatives,
condensi ng agents, solvents, reaction tenperature, etc.] of this reaction
are 1o beyreferreg hoegdoge as explained in Step 1 in Process 1. Process G
15 The conpouné-ngrbr or its salt can be prepared by subjecting a
conpound [XVla] or its salt to | ower alkylation reaction. Suitable |ower

al kyl ating agents to be used.in this reaction nay be | ower al kyk shalide
[e.g. nmethyl iodide, ethyl iodide, propyl iodide, butyl igdidekigutyh

chl ori de,zspentyl chloride, etc.], qr waetihékyIBtioneacRgQQ is ule® |y
carried out in the preB8ZriH-AFNH-RASe-—Sueh—as—amr—atiat i nghgN-fe. g. sodi um
20 potassium etc.], an“alkaline earth netal [e.g. nmagne& dm cal ci um
etc.;,], the hydride or hydroxi de thereof, alkali netal alkoxidgv%e.g. sodi um
methoxi de, sodi um et hoxi de,[X¥dRdssi um tert-but oxi de, etc.], 8 1 ke.
This reac®ion is usually carried out in a conventional solvent such as

wat er, al cohol [e.g. nethanol, ethanol, propanol, etc.], tetrahydroturan,

di oxane, ethyl ac®E2€ESSgdihy|ene chloride, N, N-dinethylfor- manide,

di met hyl sul foxi de, diethyl ether or any other organic solvent which does
not advergely influence 25 the r&admiaatiéndoifn case that the
above-mentioned | ower al kylating @ﬂ%ﬂh‘h%o%@ckﬁgg'd’ it can be also used as
a solvent. The reaction tenperature 1S not critical, and the reaction is
usg%Lly carried out under cool i nggr@upanbi ent tenperature or_sunder warm ng
or heating. 30 PrgcessRﬁ\Ihe gonmpound [VIIb] or its sa&lt cﬁh\Qe repar ed
by subj ecki ng a c&mpound [XWR 't o —etmrrartomTeATt i of 8§ tge/N- otective
group. Suitable S%ELSNGﬁ t he conpound [VIIb] can be rﬁﬁef ed to the ones as
exenplified for t compound [I]. 35 This reaction can be carried out
in substantially the sane gﬁgﬂer as Step 2 in Process 1, anggﬁﬁﬁgefore t he
reacti on node and reactio& conditions [e.g. bases, acids, r UCIAg agents,
catal ysts® solvents, reaction tenperature, etc.] of thi o d&stis@dtare to be
referred to those as explained in Step 2 in Process 1. The conpounds
obt ai ned by % e _above processes can be isolated and purified by a

conventi onal™fffhod such as puIv%gkg@Iion, recrystallization, colum

chr omat ogsroaph)g,‘3 reprecipitation, isqixetrglgyl'lalnge.

R, R°,R6,R7, R%, RY and A are each as defined above.

Suitable "protected carboxy" may be carboxy group protected by conventional protective group such
as lower alkoxycarbonyl [e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, sec-butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, neopen-

s5 tyloxycarbonyl, hexyloxycarbonyl, etc.], optionally substituted ar(lower)alkoxycarbonyl! for example, mono or
di or triphenyl(lower)alkoxycarbonyl which may be substituted with nitro [e.g. benzyloxycarbonyl, 4-
nitrobenzyloxycarbonyl, benzhydryloxycarbonyl, trityloxycarbonyl, stc.], or the like.
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40 It is to be noted that the conpound [I] and the other conpounds may
i ficl ude one or nore stereoi soners due to asymmetric carbon atons, and all
of such isomers and nixture thereofEP:9300 1891Bided wit hin the scope of this
i nvention. The object conpounds [I] and pharmaceutically accept able salts
t her eof - poss tron bltor activi L, ai nst renin S a
hypot ensor ?\39 aE?vR-ér}ea onex{| Frgceggen?r pre?armg gtfﬂ’? r%l 85un S argcey%l‘ eq u? §?ta|P tﬁe
oral adm n| S i on. For t her apeuti c purpose, the corrpounds [I] and

phar maceut iphaldw acceptable salts thereof of the present invention can be
used in a formrof pharnmaceutical preparation containing one of said
conpounds,  asrhaBorAgolihd/[X] caeqdparedl by subjedtyabriiolind/pvil]ldr s daft aﬁd@&ﬁiébdne il Yo
~accept abl e fodstioh BectionciltaBEm@dxPge@ni C or 1 norganic solid or liquid

exci pi ent suisuadblecsaltsaif the icarhpoupB{VEItae beefonéd 10 tHo@hesads eRatiplifivld 3dr trdtco@poundlfne
“phar maceut i cathisS@actipr Bparrat iconid the prebance ap sageds whittaintreduses chrtmay egqup such as
“granul esp sdsgane.ohglofamatpeompand [egLétiyl chloroformate dridhlotomsthyIf chibexfarmatel, ott.1n ¥, k-
may be i nclcarbangidiinidazéle Jestah carpanyladompermds Beugx cdbalh carbonyibwangenses carlsonglbéte.], 2icom-
agents, webingtieg olnarbemmpnoxifiy, indcratalyBinisush apefddamschigride, efe-hesthedissmonl y used
addi tives. Wihisgeactien igigualtic casfied; ayb incad) ARSBInRISh B Pioxgne. |tetialydiofumep b@i’éﬁ"ﬁ tolyenen
the age anﬂh'@gﬂrm thediylepe chlpriden, NiN-dimgthylfgrmanige oy gav §YhP(gP"§a’Hfo§Q1)’°btf whighodiees ot

mg, 1 ng? feyorsgly inflgpn "peRyo 250 500 and 1000 mg of 55 th
compound [ 1] T&{pagen gq‘mfe'mw%%? gies) ptihe hecton B upiply fairesh oot Hoger coaih 1 e ¢
In general armynt s between 0.1 ng/body and about 1,000 ng/body nay be

adny rpstere&pef day. In order toillustrate the useful ness of the object
compBund, [ 1], Qsmpclaﬁa (S18ing LlomPOIR KPR RSERRL de

conpounds. S eéerxEl rof;pamm ﬁ ‘gafm pt.m@?eﬁ fﬁé 8t ¢ am.nogé% R ED
2(S)-[[er r] (s%(ta'a)e M@g BN icBrAsoRAd B Mh Y redetind) 88HVAIRE QR B9 Mkehrad- 1ding tohddydakaagd NO
- 1- cycl ohexysmpitle®jor g d6mpoynd (i met hyl hept ane 5 (2)

2(S)-[[ esr] - (Sible- 3ns pharei coapainae ] andy its3 rdabtRe YoikavB &2 Yo refoRéd fo- kb Moybs ke hi
stidyl ] am eemblifiey e tha earppouddt [1}( S) ¢ hydr oxy- 6- net hyl hept ane (3)

2('S) - [ [ err] - Ztigyeactdn v beooayrioa bigdmsubstatiblly |theldame tannecasi StepCicin BoDass 0 xand tharepheny
| p(‘O/pI ony| }he[reactidn-magie lagd readtiom cenditichp| [9.gumeagtive Iderivatives, condensing agents, solvents, reaction

- cyTl ohexy Fen[pe :ewq}qjxt}s.rgacmqwﬂo }bemfemqéto(tmse as explained in Step 1 in Process 1.

2(9S) - [[é?rl-{Z(c) (2(R) - Met hoxycar bonyl pyrrolidine-1

-car bonyl o henyl prop| onyI } - N- et hyI L- 10 hi stidyl]am no-1
-cycl ohexyl S hyd roxg %I hegt ane 2‘
thﬂsﬁﬂb? R8e PTS%?M %‘ 1ﬁ‘§}'f‘9 a RP“PP@PWP%M qiBinatiop sagtion Y} -

68 I’OU

2 phenyipr BB Ef? .

-cycl ohéxy e can fi me manner as Step 2 in Process 1, and therefore
2(S : : o gyjﬂ“"s X 1199390043, Y sy Solvota, BAsH
29 LL@.&;) skttt o e -ﬁaﬁqﬂ%fsﬁi*ﬁnm'@%@“? PR B ox

- cycl ohexypmpadsdb- hydr oxy- 6- met hyI hept ane 15 (7)

2(S)-[[asrT-T2(S) - { N (Di et hyl am nocar bonyl met hyl) - N- met hyl am nocar bonyl oxy

} - 3- phenyl pr apé esyiobnd XM kan 58 proyaradloyesdiingdy lcdrRdBumPD®] or its reactive derivative at the

- cycl ohexy tarbbyrobiy ciratsaly therebmith \al ca@pduad £X1](oB )is reactive derivative at the amino group or a salt

2(S)-[ N-[ (- { N- (4- Pi col yl am nocar bonyl net hyl ) - N- et hyl am nocar bonyl oxy} -

3- phenyl pr opiSeiteple] saity] @i rting] compbimg | [XIl]-ahd &4 reclstiv aerivative tan be referred to the base salts as

- cycl ohaxyéxe@pliipd foythe conypodnditilit hy| hept ane (9) :

2(S)-[[er rgy {Toig S)aCt(OQ € belanied by} incsvbstantially e sghepanned aS@itelpe -il Procash brepd tharglore3- p
AR

henyl pr opi B'PPe{GWPﬂ copgitions [9.0. fi¢active derfivpiives. gondansing agents, solvents, reaction
-cycl ohex yiemgfrgsyre roh $hiz-reactinntarp ip ke fpfexrprdbtothogg as explained in Step 1 in Process 1.

2(S) - [[err - ) - (6(S)-2- Oxo- 1, 4-di azabi cycl o[ 4. 3. 0]

nonane- 42 ¢ _ ony) 3- phenylpropionyl}-[err]-

met hyl -L-hi s
2(9)-[[erri

t‘I' d p u d&r@ §alt0c>er())§%l brégege? ligfgezdr a compounla)fI ﬂ‘ﬁ ellmlnatio ]i'g'gction
-carb Onyl OXY sy IQEQﬁ% s 9 pg j.](% rbla ré?ei%g% the m gst exngph}led form\e compound .

- cycl ohgxyl - 3 ¥ ame r as Step 2 in Process 1, and therefore
2(S) - [ [ errhe tedbtion wlods SROBARET &ﬁdhlﬂ)ﬂs bases acids, redE;:mg ag ﬁﬁfﬁe Iatalysts. sojvents, reaction

- car bony| operatord, N6k mrsqwcﬁaawa}to b fefahred B UbYS 4o cxDIaine 21 Pilkess
cycl ohexyl - 3(S) - hydr oxy- 6- met hyl hept ane
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(13) '

29 -T] err]-2(S)- (N-1 sobut oxycar bony - N- et hyl am nocar bonyl oxy) - 3- phe
nyl propi onyl)-[err] - éﬂ?&&}qgg%1

met hyl - L- hi sti dyl ] am no- 1- cycl ohexyl - 3(S) - hydr oxy- 6- et hyl hept ane (14) .
2(S)-[[err] plbsd)F (N- Met hyl - N- phenet hyl oxycar bonyl net hyl am nocar bonyoxy) - 3-
phenyl propi onyr}-{err]- 30

met hyl - L- hi st i thglchmpauRd pas) e be Bepardd B/ Sactifiy 8 cenipouft [Xa) by itshepdtiven @eri(alizg at the
2(S) - [[err] amib Bhoud d-a\dak thyreotWith 2 camppid REDOY ttrbintveydereative)dr h 241 thevawér bony| oxy}
- 3- phenyl pr opi saitydle sdlterat Jthe enpiphynd- [XVhiasd itel ydaltiveri dedvative can be referred to the ones as

- cycl ohexyl -esdniplfieth jodthe xgmm@untdtlhy| hept ane ( 16)

2(S)-[[err]-[ Zu@ybld saitg ot hércormpeyaciPMbang lmweeﬂwmaqab@nyﬁ?fwm kie-tesensalih oy a
m nocar bonyle 'ﬁGQIOVMﬁ@n'XP%FQJEHl onyI ] [erre'] met hyl - L- hi stidyl ] am no-1

-cy cl oh exy | - ysty same r as Step 1 in"Process 1, and therefore
2(S) - [[er’P] t'[ez'(’ggy ?" ?aﬁl% P"a’h"n [ﬁﬂc’a? a@‘feg?ﬂ% iNgcA0R ?éﬁ‘l’?‘fﬁc’éi“%‘@hy
| oxy} 3- phenﬁ o A Tf th"[ rgpqtion 31 forg|referref] tathesg 3¢ PRIRINAGIN piep 1 in '°°°SS1

-cycl ohexyl (pydr oxy- 6-met hyl hept ane (18)

2(S) - [[err] {N-(2-Thi ormrphol | nocar bonyl et hyl ) - N- net hyl am nocar bonyl o

Tzicﬁoﬁgiylyl pr % %&1 9{\@_ Br] ?%Er?ti Bf&]b]egtmb r3(%orilpound [XVia] or its salt to lower

2( S)-[[err]- r%ﬂlMi{u héye&t@(&?@é B Y @HidebdtioMNmaF b YdwaF iR haldh 981y | st -
- phenyl Pr oRdafi8Yetd y‘-lodléé)propyl iodide, butyl iodide, butyl chioride, pentyl chloride, etc.], or the like.

hi st i.dyl ] am norwie b3 axydiy 3hr - dbY B X PreSonBEbAY bd36 RUATEE dn 2kbli metal [e.g. sodium,
2(S [ [ erdo] pbidésioim, 6w}, l2h ehuh@xwaﬁdwwj ridlgridsiodd] dalRkuY StElY, EHoaw e GRRYRAMS B¥KE 3
- phenyl pr opiakaiyrhétal aRéxide {o.4r@ddiyr méthdxide,tsbdlyhh biAsxidapotassium tert-butoxids, etc.], or the like.

- cycl ohexyl - 3(Thjs- leyuiorois ustallyredrtigd due i aeenvériidnal solvent such as water, alcohol [e.g. methanol,
2(S) - [[ err] -efh@foB) prédanel,( bis.h peicbydrafiaarh dioxgrie) -ofkyiNacetitermiekhylelmny dileride,n N MNedirheaimyioro x
y} - 3- phenyl pmjneodilybtpyl [selfoxiye, diqtbyl}syﬂe: or-dny gthercb;gapiam:lmt which does not adversely influence
-cycl ohexapl 118 Qcﬁwmdggyasgimbmhyﬂompg@p@dwer all(y;_a;gr)g agent is in liquid, it can be also used as
2(S)-[[err] -3(32 ®}-- (2- | sopr opyl car banmoyl pyrazol i di ne- 1- car bonyl oxy) - 3- phenyl

pl’ opi onyl } - [t ropation mqgratufﬁ ig not g lcflaquppﬁ@ rqaction is usually carried out under coolmg at ambien
| ohexyl o pSﬁat“fﬂR!t“Eﬁ?SlwﬂmWEf’ ptane (23)
2( [[err] [N—I\/Ethyl N-[ 2- { N- (nor phol i nocar bonyl ) - N- met hyl am no} et hy

| ] ami noca¥fb

phenyl pr opi Ony'}'ruvé rﬁﬁoulld {\Vﬁé] ths J‘alt Qénsr}elp%LrLélm Q&e&m& X%r’t?&emg(v@{o%mlﬂ%gr{ I%aé(lon )
b'I

met hyl hept a ive rﬂgi{,

2(S)-[[err] mDbubd A}Pcambruﬁaaw& %ﬁg%tabx,team.ffae)oﬂhb%mmﬂﬁC ar
bonyl oxy}s3- 5O0rhis redefiéiéh Q&@J?ﬁegmf a sUbSthtibry TR AW rﬂamﬂ?%@téb’é in ®P9cB3-1 1and therefore

- cycl-ohexy!| w(rdctidhyféd@ ard RméiBh BondieHa {64 Daked Dacids, reducing agents, catalysts, solvents, reaction
2(S) - [ [ err] tdmperaiurdNetb/péfiiid redétidn’ard Nuesaémhwm&se% SRlaliyd RSP @)iePladdss &M nocar b
OHX.LDXV] 3- The compounds obtained by the above processes can be isolated and purified by a conventional
phenyl pr opi @ehod fueh b3 puretidaydn; decripétaitzitidly, chiamh Sforiatagyaphyo RProvibitaBinSHr-tivylits.0Xy - 6- m
et hyl heptane (I2@) to be noted that the compound [I] and the other compounds may include one or more
2(S) - [[ err] sfe@bi@)mari\dyelo adwmintsiriaychrodt- giéresn gridcallrdh sueh jeoners fagd nixirentérenf laeerinatidedar
bonyl oxy] - 3-withiitha p¢ope eighidinyantienf er r ] - net hyl - L- hi sti dyl ] ami no-

- cycl ohexyl - 3('@7 q%p@ﬁr Wil B H@ma&ﬁgcqgg acceetgt;!9 salts thereof possess strong inhibitory
2(S)-[[er r] fw(' _*{ 'Rﬁt P Rpdviseil s apaiensen 4o @ dvarrAsiy |a9@t ﬁyh?ﬂﬁ%ﬁ HApPesitithioe a
r bonyl oxy¥f P oplon I [err nethyl L-histid

-cyclohexyl

armaceutncg/ y acceptable salts thereof of the
2(5)-[[err] SRS ng gﬁfﬁ "bl ure(S’B ESﬁc 5 %ﬁ'& &’g °8?1g§ @:’(‘"qﬁat
g%:) E 83' sti rﬂ&cﬂg |qUId%¥cu re e |¥m harmace! cal
les, tablets dra ees, granujes, solution, s ns:on on, or the like.. If
2(9) - [Lery) ooEeslns Rt be ¢ E&.E/meﬁmb& %ﬁhk B S i G, Wi o
car bonyl oxy]emaxs.fyp. @5uAlsP b QR dtler E&M Iy ¥8dd Bhctifves. NI ST dy Jam'no- T

-cycl ohexyl - 082 oPthEREMILLIB A *ilSary 3Agending upon the age and condition of the patient,
2(S[[err]-[ 3.’. S)erabus.ﬁgle bssaof auduil AmB Ry, ouigy ko mb? 108 igy 2501Thg) G0EHE Bty 1000 My o8-
phenyl pr opi @dyompdued [I] may be effective for treating hypertension and heart failure. In general, amounts between
met hyl - L- hi sttingytofiyaandrabeut 1,0000hgitivex why B4 ddmirisgetsdperyddy- net hyl hept ane 5 (31)
2(S)-[[err] - [ 24 xed thlilNgttaleythe defubessNdf (hawbipit@bmproadiiilbthe pharmadologitah yekstadatansd spmeo p
yl ] am nocar Irprepéntstivd compoyntieefyemompiunchif] ad showr in thetidlipwing. - hi st i dyl ] am no-1

- cycl ohexyl --3(S) - hydr oxy- 6- net hyl hept ane (32)
2(S)-[[err]-[2(S)-{NMethyl'-N-(3-norphol ijgocar bonyl propyl ) am nocar bonyl oxy}
- 3- phenyl propionyl]-[err]- nethyl-L-histidyl]am no-1

-cycl ohexyl - 3('S) - hydr oxy- 6- net hyl hept ane (33)

2(S)-[[err]-12(S)-[ N-Met hyl - N-{3-(N-isopropyl - N-nret hyl car banoyl ) propyl } am n
- ocar bonyl oxy] -3- 10 phenyl propi onyl]-[err]-nethyl-L-histidyl]am no-1




met hyl - L- hi stidyl]am no-1 -cycl ohexyl -3(S)-hydroxy-6-net hyl heptane 15
36) ~
(2(83 [[err]-[2(S)- N - (Mor phol i nocar%%ﬂ)?P? 13BUi net hyl hydra2| nocar bonyl oxy} -
3- phenyl propi onyl ] -
hi stidyl] arﬁthQ:oﬂnp&MEJ ohexyl - 3(S) - hydr oxy- 6- net hyl hept ane (37)
2(S)-[[err]=T2Z(S)-TN[2-[ N{2-(2-Pyridyl)ethyl}-N nmet hyl am nocar bonyl j et hyl
- N- (1) 2(S)-[N=-(2(S)-Morpholinocarbonyloxy-3-phenylipropionyl)-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-
met hyl am noc amivtigybptany ] - 3- phenyl propi onyl ] -[err]-nethyl -L-histidyl]am no-1
-cycl ohexyl - f&)S)Z(SHNSﬂﬂ&W@phondﬂphW@h@yﬁﬁp:oqyO{BB)nethyl -L-histidylJamino-1-cyclohexyl-3-
2(S) - [[ err] - (Byrofyi&nfethylhaptahe 3, 6- Tet r ahydr opyri di ne- 1- carbonyl ) et hyl } - N- net
hyl am nocar b&\ARLYyH2E-(NMeheyyqambopyinsthyl-f-methylainararbény loxy)-3iphesty ipdpibiyd N methil-
- cycl ohexyl - SthsydyHaminagicgycighepd3()-hidegyy-G-methyiRap)ane
2(S)-[[err] E (se] 2N 4CLEH-Veheeareadryreiding @ermyxwmwwamvh&wwnyl 0
Xy} - 3- ph¥&nyl

i cycl (S -6 eyl
-cy cl ohe xyI P’{% I':]' F@?‘a&? Ilﬁ r[bgwqg}t' E?pfu methylamlnocarbonyloxy} 3-phenylpropionyl}-N*-
| - - \n y 3
2( S) ) [ [ err ] ﬂ’1 mmocarbon eth 'lé’ne!:lyIamnﬁigc;[apb%ny%rpy}?soghaegylljp?g]pyc}nai(IX"}

- phenyl pr opi o dyl ml o_
thyl -L-his [ tan .
et & m S %Z &-?f*‘-m"eﬁ??ﬁm%m@ bl
wi th no druggangspne N&4-PR8lyiami hyIRN-mefYlamipocarbonyloxy}-3-phenylpropionyl}-
et hyl enedi arrw&%ﬁ&m&ﬁf{rﬁn@ﬁb uoﬁ fheee

Pl agph reni n(@Cé(S)\{N*- SNRR)DRASHMA o@a%om@yns@tne 1Q£rbawﬂkﬁh$ﬁb%waroﬂnor(y®ﬂ9 lethyl-
formati om af Lastidyes ¢y6|6he€d|e(sj hydraxj-s-dyiRdptlagenous reni n and

angi ot ensi nogen i (SHNEAB)-BS)-PbkdB1, Dd-az’&lsl@clonsswhaﬁdnhrﬁm-dmb&ﬁMﬁ-a%ﬂéﬁ@kd?@ﬁbn?@
ul of 35 pl astg;L-Hstidiareiho-{-ple@haxyFaes)hydrgxg@irdethipbptdnb uor i de, 30 ul buf f er
(sodi um pot 45| LASHINrR(Sh@tMethy33-Dx0pifdrazinan darbényloky)-8-bharpiprafigny} iN=in@th@l-L-histidyl]-
concent r at i oaminé-1-cysichexyiedPdmdrokyiormeB@¥eptanay| al cohol -wat er vehicl e. The Ang
| formed®af t @R 902@-MCr{AS)-(@POxdpiperatine: I-earbondaxy)rfephenylpeiohyt}-Neretioj-rhistivigiiesdrayl - .
(RIA) whi ch feelehexr3($)dudrexytB-ngthyertaneormer ci al ki t, RENCTK 100 ( manuf act ur ed
by Conmi ssar (‘é’c A Eéséﬁ'i'ew{%jﬂd'“/-?p@m nylngtiyly wwmveoqamwax)écphmmmmwm e
ang_each tub%1 hf?ﬁl‘%] gyt Fyi‘r“’ Ydé°XV'ﬁ mefiulhggtane per cent age i nhi bition
of pI asna 404! P %ge W&f" A %ﬁaﬁbﬂ’y'%ﬁ'é'%?ﬁ\!lﬂf??'°®d}"ﬁng

| produc@d éﬂ' '?E@ 'f3 Tih ntratlon of tes
conpound t ha} ﬁ,'z L gl p 'h'ex ° a@'ﬁ@“’ E’@PP“]}):"RN&@'%@P@Y'W hed
by Probit mag?) o o

: ~[NF12(SF[N= Et ino ‘alr%ethylﬁq-meth minoc nyloxy]-3-
Test Conpoun ipropionyl N*-metmll E Edyl %ﬁ, aghexyl-S(S) -hydroxy-6-methyl %ﬁmi' (a%)
0C

[err] 105(3) b (shmN §)- [ﬁﬁz-?sz @Ia onyl)ethyl}-N-methylaminocarbonyloxy]-3-phenylpropionyl}-
N*-methyl-L-histidyl]Jamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
. (18) 2(S)-[N“-[2(S)-{N-(2-Thiomorpholinocarbonylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]-
U N*-methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(19) 2(S)-[N"-[2’(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbonyony}-3-phenylpropionyl]-L-
40 histidyl]lamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
{20) 2(S)-[N*-{2(S)-(N"-Isobutoxycarbonyl-N,N"- -dimethylhydrazinocarbonyloxy)-3-phenylpropionyt}-N*-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(21) 2(S)-[N*-[2(S)-{N"-(Isopropylcarbamoyl)-N,N" -dimethylhydrazinocarbonyloxy}-3-phenylpropionyl]-N*-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane
45 (22)  2(S)-[N*-{2(S)-(2-Isopropylcarbamoylpyrazolidine-1- -carbonyloxy)-3-phenylpropionyl}-N=-methyi-L-
histidyilamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(23)  2(S)-[N*-[2(S)-[N-Methy!-N-[2-{N- {morpholinocarbonyl)-N-methylamino}ethyllaminocarbonyloxy]-3-
phenyipropionyl]-N*-methyl-L-histidy!Jamino-1-cyclohexyl-3(S)- hydroxy-6-methylheptane

(24) 2(S)-[N"-[2(S)-[N-Methyl-N -{2-(N-isobutyryl-N-methylamino)ethyi}aminocarbonyloxy]-3-
50 phenylpropionyli}-N*-methyi-L-histidylJamino-1- -cyclohexyl-3(S)-hydroxy-6-methylheptane
(25) 2(S)-{N*{2(S)-[N-Methyl-N-{2-(N-isovaleryl- N-methylamino)ethyl}aminocarbonyloxy]-3-
phenylpropionyl]-N*-methyl-L-histidylJamino-1- -cyclohexy!-3(S)-hydroxy-6-methylheptane
(26) 2(S)-[N°'-[2(S)-[N-{2-(N-Methyl-N-phenylcarbamoyI)ethyl}-N-methyIam|nocarbonyloxy]-3-
phenylpropionyl]-N"-methyl-L-histidyl]amino-1-cyclohexyI-S(S)-hydroxy-6-methylheptane
5 (27) 2(S)-[N"-[2(S)-[N-{2-(N-Methyl-N-isobutylcarbamoyI)ethyl}-N-methylaminocarbonyloxy]-s-
phenylpropionyl]-N*-methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(28) 2(S)-[N*-{2(S)~(3-Oxopiperidinocarbonyloxy)-3- phenylproplonyl} N*-methyl- L-hlstldyl]ammo- -

cyclohexyl-3(S)-hydroxy-6-methylheptane
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50 55 18  EP 0 300 189 Bl (6) 4.1 x 10-8 (7)

err] 18) (9) 10 (10) (11) 15 12) (13) (14) 20
E15)](§6§ 51)7) (1§3) %159) ?eo EP 0300 189 B1 (28) %2(1) (22) (23) (24)
(25) 40 (26) 2.4 x 10-8 (27) 45 (28)
(29) (30) 50 (29) 2(S)-IN“{2(S)-[N-{4-(N-Mel}-N-sbpropyichrBarioy BLE1FOmBylnB@)earbonyloxy]-3-

[err] (33) (34phefylingpioh{d]-N>-methyl-L-histidyllamino-1-cyclohexyl-3(83Giroy3Hrietiyli@ptane
[err] (39) (40(0) 2(S)-[N'-[2(S)-{N-(4-lsopropylcarbamoylbutyl)-N-methyIammocarbonyloxy}-s-phenylpropuonyI]-N"
methyl-L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methyiheptane
5 (31) 2(S)-IN*-[2(S)-[N-Methyl-N-[3-{N-(morpholinocarbonyl)-N-methylamino}propyllaminocarbonyioxy]-3-
phenylpropionyl]-N=-methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane
(32) 2(S)-IN*-[2(S)-{N-Methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy}-3-phenylpropionyl}-N*-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(33) 2(S)-[N*-{2(S)-[N-Methyl-N-{3-(N-isopropy!-N-methyicarbamoyl)propyl}aminocarbonyloxy]-3-
10 phenylpropionyl}-N*-methyl-L-histidyl]amino-1-cyclohexy|-3(S)-hydroxy-8-methylheptane
34)  2(S)-IN=-[2(8)-IN-Methyl-N-[4-{N-(morpholinocarbonyl)-N-methylamino}butyljaminocarbonyloxy]-3-
phenylpropionyl]-N=-methyl-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(35)  2(S)-[N=-[2(S)-{N-(4-Morpholinocarbonylbutyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]-N°-
methyl-L-histidyiJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptans _
15 (36)  2(S)-[N*-[2(S)-{N'-(Morpholinocarbonyl)-N,N'-dimethylhydrazinocarbonyloxy3}-3-phenylpropionyl]-L-
histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
37) 2(S)-[N=-[2(S)-[N-[2-[N-{2-(2-Pyridyl)sthyi}-N-methylaminocarbonyllethy{}-N-
methylaminocarbonyloxy}-3-phenylpropionyl]-N*-methyI-L-histidyl}Jamino-1 -cyclohexyl-3($) hydroxy-6-
LY methylheptane
20 (38) 2(S)-[N=-[2(S)-[N-{2-(1,2,3,6-Tetrahydropyridine-1-carbonyl)ethyl}-N-methylaminocarbonyloxy]-3-
phenylpropionyl]-N*-methyl-L-histidyl]lamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane
(39)  2(S)-[N*-[2(S)-{N-(2-Isopropylaminocarbonylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl}-
N°-methyl-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
(40) 2(S)-[N=-[2(S)-{N-(2-Isopropylsulfonylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyi]-N-
25 methyl-L-histidyl]Jamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane

Test 1

. Test Method
30 .
Human plasma was collscted from male volunteers pretreated with no drugs and used as a pool.
Disodium salt of ethylenediaminetetraacetic acid (EDTA) was used as the anticoagulant. Plasma renin
activity was measured as the rate of angiotensin | (Ang 1) formation after incubation (37°C) of the
endogenous renin and angiotensinogen in plasma at pH 6.0. The incubation mixture contained 250 L of
35 plasma, 5 ut of (phenyimethyl)suifonyl fluoride, 30 Wt of buffer (sodium, potassium-phosphate, pH 6.0),
and 15 u1 of an appropriate concentration of test compound in 50% ethyl alcohol-water vehicle. The Ang |
. formed after 90 minutes of incubation was measured by radicimmunoassay (RIA) which was carried out with
;b‘ a commercial kit, RENCTK 100 (manufactured by Commissariat A L'energic Atomique). Samples were
incubated in duplicate and each tube was measured in duplicate in the RIA. Percentage inhibition of plasma
40 renin activity was calculated by comparing the amount of Ang | produced with and without a test compound.
The concentration of test compound that inhibited plasma renin activity by 50% (ICso) was determined by
Probit method.
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20 Test 2 25 Test Method Male or fenal e cynonol gus nonkeys (Macaca
fasci cul aris) wei ghi ng about 2.5- 3g§d%hg ?kused Sodi um depl eti on was
achi eved by adm ni stering furosem WES g subcut aneously one day
before and then 10 ng/ kg intravenously 30 m nutes before the adm nistration
of the testestRsgBUND. 30 Test conpounds were dissolved in diluted

equi nol ar hydrochloric acid (pH 5-6) and orally adm nistered to consci ous
and trained nonkeys placed in restralnlng chairs mnth pneumati ¢ cuff

bl ood préessure (MAP) ( )t U
The MAP was neasured a q g se | I4he x'l 8 3, 4 and 6
hours after adm nistration } 35 . the tlest conpoung. The maki mum

hypot ensi ve effect was calcql ted as the naﬁhgugyagh@entage fall of MAP
fron1the pretreatnent Yalue lood samles were collected at O, 0.5, 1, 2,
4 and 6'hours after dofing f Rem t he antlecubist al ywvgigr8of the nnnkey i nto

di sodium salt of EDTA ¢oated tubes centrifiged for 10 nin F 3000 rpm
[err]) and plasma was ¢btaingg for detgrm nqt i3ok Qg8 asnma [enin activity
(PRA). PRA was neasur eg—as—t-he—rat-o—oftAng-lforpation 40 wth the sane
principlhg as illustrated in(Bést 1. 104 ul af. 5s&moe8pl asmal was ni xed with
100 ul of the sol uti on-ef—argrot-erst-Rase—i-RhB-ors—{rM-8—-nydr oxyqui nol i ne
sul fate and 5mM 2, 3- di mer capt opr opanol , SB- REN- 1, SORIN Bl OVEDI CA, Italy).
Half (100 ul) of the m xture was incubated at [err] for one hour and Ang |
forged was determined by a commrercial RIA kit (DI NABOTT). The remai ni ng
hal f .(1e0 ul) of the reaction m xture was kept at [err] for one hour to
measure and correct for the preexisting Ang | in the 45 plasma. Percentage
inhibition of PRA was cal culated by the following forrmula: [err] 50 [err]

t he ampbunt of angiotensin | fornmed by incubation at [err] of plasma
col l ected before dosing the test conpound the anount of angiotensin |
formed By keeping at [err] of plasma collected before dosing the 55

test conpound the ampbunt of angiotensin | fornmed by incubation at [err] of
pl asma col |l ected after dosing the test conpound the anount of angiotensin |
farmed by keeping at [err] of plasnma collected after dosing the test 20

EP 0 30Q 189 Bl conpound. Test Results 5 Test Conpound Dose [ng/ kg(po)]

Maxi mum hypotensive Maxi muminhibition of effect (% PRA (% (5)
32 18 . 92 (23) 3.2
19 . 99 (24) 3.2 15

93 The followi ng Preparations and Exanples are given for the purpose of
illustrating preferable prepara- 15 tions of the object conmpounds [I], and
preparations of said conpounds are not limted to the follow ng
Preparations and Exanples. In the follow ng Preparations and Exanpl es,
Kixgsel gel 60F 254 (Trademark: manufactured by Merck & Co.) (thickness: 0.25
mm) masmused as TLC pl ate.

50

56

18



20 Preparation 1 To a m xture of N-t-butoxycarbonyl -
T1. 02 g) and norpholine (0.48 g) in goy

N -(3- dlnethylanlnopropyl)carb
the m xture was stirred at anbient tenperature overnight.
the residue was 25 dissolved in ethyl
sol ution was mashed with 1%citric acid aqueous sol ution,

um cjpri)r* dg-®ol ut on.

N- et hyl -
of the sol vent,

bi carbonate sol ution, an
solution was dried over
pressuresto give 4-(N-t-
g). Rf:
4- (N-t - but oxycar bonyl
trifluoroacetic acid (20
sol vent was evaporated t
trifluor&acetic acid sal
acetic acid, 8:1:1, VIV
obt ai ned according to a
4- (N-t - But oxycar bonyl - N-
obt ai ned,f rom N-t - but oxy
t hi onor pholine (372 ng).
(2) 2-[(N-t-Butoxycarbon
obt ai ned from N-t-but oxy
2-:apt not hi azol e (361 ny)
2-[ (N-t-#ut oxycar bonyl
obt ai ned from N-t- but ox
2-pi colylam ne (389 np).

4-[2-(N-t-Butoxycarbonyl

was obtained fromNt- b
4- (2- ami #foet hyl ) nor phol i
VN) (5)

2-12-{N-(N-t-But oxycarbo
(iL./08 g) was obtai ned 55
nmg) and 2-(2-nethyl am no
(chl or of or m net hanol , 9:
1- (N-t-But oxycarbonyl - N-
obt ai ned from N-t - but ox-
4- et hyl pi perazi ne (421
EP 0 3005189 Bl (7)

2-[ N- (N-t-But oxycar bonyl {
ng) was obtained from N
25Lret hyl ami no) pyri di ne
(8) 3-[(N-t-Butoxycarbon
was obta®ned from N-t-bu
3-picolylam ne (454 ng)
1- (N-t-But oxycar bonyl - N-
ng) was obtained from N
1,2,3,6- tetrahydropyrldl

WN)

50

55

0]

§gﬂqb§

N- net h
ene chl ori de
hydrochl ori d

B

rrm

acet
S,

yl - B- al ani ne
was added

e (1.05 g), and

After evaporation

ate. The
atur ated sodi um

sat t ed sodi
anesium syl f at

e and concentrated |

0. 57 (net hanol |
-N—TethyKBB-aIanyI)

but oxygar bonyl - N

I et pyg -B-r-dnyl ) -
norpho!hmd.(X‘f 37 g)

Then the
under reduced
nmor pholine (1.36
2 A solution of
in

i=) DI.I

b glvé9h (N-net h

I CU af | IJB J4

yl - B34l a’hy’ﬂ or phol

44 g). H.
Preﬂb?atlon 3 4

0 Th% o’fl

51 m |y manner t
N- het h\/I B-;:I anyl)

0 thatgof Jy-Barati
ne (708

t.hionor nhnl L

‘ar-(bmhyl N—net

hyI B—ml:armm@ (610

q¥eot orm

OWI ng CO!!ip

hour. The
i ne

nmet hanol :
ounds were
on 1. (1)
ng) was

ng) and

/| - N(k3L hyl - B- al

I Ul UI I_II Ifl:l. II

any| $efinotd

IUI, v

azol e

udl [Ty1— N=TTEL
ﬂ’) 0.63 (ch

hyt=5" g
| or OFO$ ref :E hanol ,

1, VIV) 45
(639 ny) was
) and

9: 1, VN) (3)

- N net

B-al anyl
carbonvl - N-net h

fam 0 $$yr|m
vl ?g%P%L41610

fre—469

Rf: ¢(16P.55 (ch
AN—naLhyL-B_aLa;
JtOXYtaXbonyl

orofg;gnfmmdmanol,

nmhwaadm ne(6

ne (902 ng) was

(18) 1 g—[ Rf—

U.

3.

\JU \LITITéI UI UlTIl

Ay T - ThyT
@% N-t - but C

B granyr)

AU aim n
Xyca b%n’§ll N- net hyl

1 et hanol , 9:1,

np} et hyl ] pyridi ne
B-al anine (711

=thy ridine (
i ki L (6)

572 qga xffo-s 0.61

1Ethy218 alanyl)

_\Jr\r\v' lf\nn\ L |\| rv'r\'t

-4 net hys m(p'@r azi ne

D r\l r\nl HI‘\J711

(460 ng) was
and

\>aCampvavy)

(F@) 0. 45

) .

(chI 653Jf=0rlxﬁ'r?et hano

1, 9:1, VIv) 21

N-né??%ﬂ-—B—alaryl) f+9m%rﬁﬂ anlno]pyrldlne (324.3

- bu?Q‘{g/car bony[

- gt = ani ne
0. 63 (gh’ Qr%of orm

(508 ng) and
hanol, 9:1, VN)

(l gg;hyl B—aI

anyl j ggnporgetshyl | py
Orofmxtnxnidﬂ§nol of

Lm

R (26D, 43 (chI
tl."l I =D Al allylj
i K?B&ycarbony

,U [Utrm UT

I-hkﬁfﬁr541QB a1 ani n

ridine (1.03 g)
ne (711 ng) and
1, VIV) (9)
yridi ne (645

(813 ny) and

1ef(f§g*ng) R

V) E)F’I (‘IIU.@I' or or

met hanol , 9:1,

(29)

1.6 x 10~8

(30)

6.4 x 102

(31)

1.3 x 1078

1
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»10 , (10) N-Isopropyl-[err]-t-but okycar bonyl - ['er r]-methyl - B-al ani nam de( 893
ng) Wwas obt ai ned from N-t- but oxch%r- @n{bél - N- net hyl - B-al anine (813 ng) and
i sopropylamine (284 ng). Rf: 20? & or m net hanol, 9:1, VN) (11)

(N-t - But oxycar bonyl - N- et hyl - B- al anyl ) gl yci ne ethyl ester (830 ng) was

obt ai ned from N-t-butox-_ vycarbonyl - N-nmet hyl - aI anine (600 ng) and gl ycine
et hyl ester hydrochl @ri de(i 5 nmg). 15 108 50 (etthyl acetate) (12)
N, N- Di net hyI-[err]-t~butoxvcanbonv[-[err1 net hyl -B-al aningm de (1.15 g) was

obt ai ned from N-t-butox- bonyl - rret hy][ -1 e r;]o-oﬁ ani ne
di met hyl am ne hydrochlacide (0 45 g) Q.80

VIV) (13) 4-(N-t-Butgxycaghpnyl sarcosyl ) noy Aat i |]ma

from N-t - but oxycar bomud-sarcesi-he—20 2

0. 66 (nethano/ chlorofform (3Ps VN) (
4- (N-t - But oxycar bonyl
from NDt - but oxycar - t?onyl €36 )net hyI
ng) . 0.41 (et hyl reetate et e J.

2-[N- ( N-t - But oxycar bgny! s(aﬁ'l:)osyl ) - N et hyl%mﬁ rib]iﬂ hyl benze

obtai ned from N-t- bytoxycariomyt bﬁruusrn?‘ﬁ@?‘i}j—aﬂd—
D4 AW acet

N- et hyl - N- phenet hyl gni nel3%846 ng). Rf:
d)_sgarcosr

3:1, V) (16) N, NDWWH’T—UUIOXM,Q{DO
was obtai ned from N - but car bonyl gdar - cos 95 g)

(1.02 g) and

|/ chl oroform 10%
) was obt ai ned

i ne (144 ny) Rf:

386 ny

5.3 x 1079
D-fal an|91€8 (:61?0)"

AL\ D

ing) was obt ai ned
nor phol i ne (290

ne (897.4 ng) was

at e: n- hexane,
am de (1.08 g)
gnd di et hyl am ne

hydrochlorlde (0.45 @)
(42> N-n-Butyl-[err]-

from Nyt - but oxycar bonyl sar- cosi ne (473 mj) and n-butylamne (201 ng).
acet at e: benzene: acetic acid, 20:20:1, VN) (18)

0.50 (ethyl

t - bu&)@ycar bonyl

sg.r C ﬂeﬁn@ 581 m

Arofoform 10% V/ V)

) was obt ai ned

4-[ (N-t- But oxycar bonyl sar cosyl ) ani nonet hyI ] pyri d| ne (595.3

from N-t Teskoxycar -
ng). np: [err] Rf:

35

from N-t-but oxycarbonyl -

(180 ng)

VLV) t - BIEWY depletierivas

were eli Fhehé @8"‘%‘6%?’%9}’

D-proline
dple or femglp- cynon@lggs] mokeys,
?y EVW'W%"%B

3¢ yinugestieferg

o

:chloroform 1:6, VN)

Rf :

ng) was obtai ned

" bonyl sarcosi ne (473 ng) and 4-picol yl am ne (297
0. 50 (et hanol
N, N- Dizere{ThstMefhed r | - t - but oxycar bony| -

(19)

D prolinam de (559.1 ng) was obtai ned

455 ng) and di met hyl am ne hydrochl ori de
ageqat farcisulpyish yeiphingaahout 25-88ikg, wepQuseg: 1,
15 mefasubaisneaysly preclappeiesa past i on

ifation pihe Wsficogounst epar at i on 2, and

thy 3
sspiyed 'aew&dgatrwo'w eqme aqfLlpH 56 and] olady i
iR i i

(s bt S

Yo ;,@%égr'ﬁ'a?"*e %a(? ?"a '8‘;"gﬂ'§F8 ; | i
s t a 2 ati um
ur a% (&&%&E E éf ogﬁi‘zc u%ad g5 f‘rﬂ %%U%J a3hin q‘f:Ir iaot 17

cyanohpr glaw, & of
m xture YWap qohlike” re%g,;t%, € Same tenperature. ter evap ration of
t he S @i948Rimpids rere%ﬁaceiuet o«/a% fliass sHa\6edurs Bt kg

t hus dBt ai _néﬁ,cf’?"f"?“

conmpound® 7388
N-t-buto
hydr ochl or

SO 10 HePnfcord véll drmeNd
t1e SOl UtriofHdy WaScist@ism Qe v EDITA EbAiseitiol, BoRHGEHAAE 18 nfin. G0 Wbrh 01 CREHA JBHE Was
successi vihiyad f6HdeRANIRYET of BREMEBHIN Bt (PRA) SHRAARE nioesfRNRE I raslof ARG Blormaashuc ed
pr essub e withl the sarfes prihdiple \a8 Alugiidted i Bedt Wi 104 LS iok baripletdsme Mlas! Miked WitrD 0Bt 06T aRBNY
(chl or of estutiod ot adgivensinasé dhigitore (3mM 8-hydroxyquinoline sulfate and 5mM 2,3-dimercaptopropanol,

N- [ 2- ( N- SBiRENIXSQRIN IBIOMEDICH, hakt)Half 16D no) of the ylidtuyé wasi inoebateitan 97 * Ofatops hdui akdd )
as an oi Ang Rlormed v3s @terminist Gy &f commersiat RIANS|(DINABOTTY The ireiaindig hall (100/4Y) of B

(2) A soregetiopmixyfre mag bapf pt 4°Chler eneyhour urg\ancbedirpét deri the preexisfing gy /'cin rie

met hy|4 e8pwpa. ch%t?g‘iﬂ‘h'?'wnﬁf PRA wesrcgladiated by tecfpliowing ®milg : was stirred at [err]
for 1 hour. After evaporation of the solvent in vacuo, the residue was

di ssolved in 6N ammoni a i n nethanol (20 nb)., *hb,solution was stirred at
anbient tenperature fnhiB@tdbonuie}, =afli~c t #dxi b0Qacuo to give

1- net ryl 2- pi perazi none (490 ng) as an 22737 - 4

As7 : the amount of angiotensin | formed by incubation at 37°C of plasma collected before dosing
the test compound
Ay the amount of angiotensin | formed by keeping at 4°C of plasma collected before dosing the
55 test compound
Dsz :  the amount of angiotensin | formed by incubation at 37 C of plasma collected after dosing the
test compound
Ds : the amount of angiotensin | formed by keeping at 4 *C of plasma collected after dosing the test

20



EP 0 300 189 Bl oil. Rf: 0. 28 (chl orof orm net hanol, 10:1, V/V)

‘Prepar ation 55 (1) N(Nt-But oxycaggg@/’h}ﬁég -pyrrolidinyl nethyl)glycine
nmet hyl ester (808 ngy) was obtai ned [ o a simlar manner to that of
Preparation 4-(1) from N-t-butoxycarbonylprolinal (1.99 g) and glycine

met hyl ester hydrogdylogidade (1.88 g). Rf: 0.31 (ethyl acetate) 10 (2)
6(S)-2-xo-1, 4-di azab| cycl o[ 4. 3. 0] nonane (410 ng) was obtai ned according to
a simlar npgtRgsuitso t hat of Preparation 4-(2) from

N- (N-t - but oxycarbonyl - 2(S) - pyrrolidi nyl net hyl ) gl yci ne nethyl ester (800
ng). Rf: s 0.52 (chloroformnethanol:acetic acid, 8:1:1, V/IV) 75

Preparation 6 Td 18 (940
ng) and tri et hyl aﬁ%asﬁg&rkﬁ?!u% C%os&rﬁrla @ﬁ Ie w&gﬂﬁ? nﬂ),’gidgﬁﬁﬁ{gas

cool ed to [err],was—added—-seboy—ehd rcfc"rrra%c (979 Fe—he m,s* re was
stirred at [err]l_for ® hour Aftéé evaporation'®f the dolvent® the rsidue
was diss#A ved in et h)ﬁa) 20 aret ate3450 n1) and tfe sol utfi on Wegd washefd with
1 M sodi um bi carfhomate—sototTom g watgr—successTvery;[amd udreu ovE

sodi um sul fate. {The & ventlwas e porafied to Ve .
N-i sobut oxycar bonyl - N, N - di net hyl - hydra2| ne (922 nmg) as an oil. Rf: 0.78
(chl or of or m Nt iapling Frépatbtiony/ahg Einples eaghab ifapthe puidose éfdilubicitingyeierabip ownals:
wer e obt al ntds at the rotlieet ompouadssillinaridaprenaestione rof said térartounsis afer eqb dimidadi tortheGoligwing
N- ( Mor phol i Preessatibnsrepd Fxampies-- di net hyl hydrazine (1.70 g) was obtained from

N, N - di met hg{sxl')f(}/*b? tpflowing Ripnqrations @pd Bramgles. Kipselgpl BOF %ﬁﬁdTrmmw'fomww@etﬂ%anck &
chl oride (1 h{})‘“es%{PZ““m)"RF”sedaﬁ)T'EPZP'T‘?:hI orof orm et hanol, 10:1, V/V) (2)
N-Benzyl gxycar bonyl - N, N - di met hyl hydrazine (4.78 g) was obt ai ned

N, N - di net hgfﬁﬂﬁ,@i’-%h ne di hydr ochl oride (4. 00 g) and benzyl oxycar bonyl
chloride (4.8 mg

fo
xture of -t gx arg yi=N-meéthyi-8-a mn gd ph\(n}w dry
1-Benzyl oxyr% ﬂ] etr PN -di || d?an Cand
di hydrochl Ofy d? (R(e K th was
Qﬁlﬂté

Rf: . 625 (& Qéooi %Wa@&é Iu n 'ias % cﬁnc ac:d aqu ous solutlon sa rated sodlum
1- BenZY' OX Y GigrioR4ly Senibd) % :hrﬂ%hl(u%e?sgi hEa{?meQ@l a8k | o ZdaBfosium

di hydr ochl ogigle 4nf. Gacdiratéd GindtR Ao YRAESRO Y | givel s N--slRoxf chrbdriyANGetnyl alany?
h;Q (n- hexanphoibd(ybs gcetate, 1:1, V/V) 40 Preparation 8 To a solution o

di et hyl Inter ansnenethakorehiceddinporoegem 1. 33 g) and triethyl anine (2.02 g)
in dry t&rahydrofuran (20 ml) which was cooled to [err], was added
| sopropyl iBepwgionze (851 ng). The m xture 45 was stlrred at [err] for 2
hours. After evaporation of the solvent, the residue was dissolved in ethyl
acetate (50 niA)solutitherf 4-GN-tibutaxyrasvany!-Nerstielel-aldnyhmotphiiing ¢t 7Ughirbirithueropestic eaid (20 mi)
sol uti on anvesweired at @cedarsit Vel Theyselvart wesl expperptedriqy give i 4o hhmsthyF ey mMigholine
sol vent \/\/ast"@{???ﬁ‘iﬂt"af‘i'ﬂfa{'é“tjlgbe N- (i sopropyl car barmoyl ) - N, N' - di et hyl -
hydrazi ne (7Hf: ng?’é@h'&'ﬁf%‘f’l’“et’ﬁf“" acetig agig, ‘%lchy’(‘ﬁ of orm net hanol, 10:1, V/ V)
5Q_Fr epar at‘Lon N?:(Benzyl car banoyl ) - N, N - di net hyl hydr azi ne (1 07 g) was
obt ai ned aceF W to a sinilar nmanner to

“ The following compounds were obtained according to a similar manner to that of Preparation 1.
(1) 4-(N-t-Butoxycarbonyl-N-methyl-g-alanyl)thiomorpholine (798 mg) was obtained from N-t-butoxycar-
bonyl-N-methyl-g-alanine (610 mg) and thiomorpholine (372 mg).
Rf: 0.79 (chloroform:methanol, 9:1, V/V)
pu (2) 2-[(N-t-Butoxycarbonyl-N-methyl-g-alanyl)aminolthiazole (639 mg) was obtained from N-t-butoxycar-

bonyl-N-methyl-g-alanine (610 mg) and 2-aminothiazole (361 mg).

Rf: 0.63 (chloroform:methanol, 9:1, VV)
(3) 2-[(N-t-Butoxycarbonyi-N-methyl-g-alanyl)aminomethyljpyridine (802 mg) was obtained from N-t-
butoxycarbonyl-N-methyl-g-alanine (610 mg) and 2-picolylamine (389 mg).

Rf:  0.55 (chloroform:methanol, 9:1, V/V)
(4) 4-[2-(N-t-Butoxycarbonyl-N-methyl-g-alanyl)aminosthyl]morpholine (931 mg) was obtained from N-t-
butoxycarbonyl-N-methyl-8-alanine (610 mg) and 4-(2-aminoethyl)morpholine (469 mg).

-Rf: 0.53 (chloroform:methanol, 9:1, V/V)
(8) 2-[2-{N-(N-t-Butoxycarbonyl-N-methyl-g-alanyl)-N-msethylamino}ethyllpyridine (1.08 g) was obtained
from N-t-butoxycarbonyi-N-methyl-g-alanine (711 mg) and 2-(2-methylaminoethyl)pyridine {572 mg).

Rf: 0.81 (chloroform:methanol, 9:1, V/V)
(6) 1-(N-t-Butoxycarbonyl-N-methyl-ﬁ-alanyl)-4—methyIplperazme (460 mg) was obtained from N-t-butox-
ycarbonyl-N-methyl-g-alanine (711 mg) and 4-methylpiperazine (421 mg).

Rf : 0.45 (chloroform:methanol, 9:1, V/V)
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that of Preparation 8 from N, N -di net hyl hydrazi ne di hydrochl ori de (1 33 09)
~and Penzyl isocyanate (1.33 g). g 00%95& 47 (chl orof or m met hanol ,. 10: 1,
V/IV) 23 EP 0 300 189 Bl Prepar 8t J‘.S"?o a sol ution of

N- benzyl oxycar bonyl - N, N - di net hyl hydrazine (1.2 g) in dry tetrahydrofuran

(20 ) wagpaial-+-BRbLYYarbdnHAHRAEBlakyd NméBianitlo]dyfdide] (3248 @g)ivast dbtafmed\@Bm
stirred at nN.@ufokych®bnyPneinyiSs-alahinb @08 MEPERA Lahétiumirio)pPridideli®ss@.vent , the
resi due was @t sSsad.ssqehidrdtordintbyranch®@atate (50 m ). The sol ution was washed

wi t h 5% hy dg)aqiN-eButorycambriy)-N-isthgiegkilanpnaminomsthylpgidine $1c31y) wasnobaineld trard Birt-butox-
successi velygarbdnipieN-alsthy-@-alaniss (7magg)esd Srpicalyldniine (654 Mg)t er evaporation of the
sol vent, t heRfesi@sdchimclorainsgiehol,®d, VM) net hanol (20 m) and water (2 m).
The sol uti d9 wdis-BhtpxrcabrmlN-wethyidalaniN23fterahvdrenviidine (B4 e rvag EUG"QMPmd‘t"t'

at nospher i dujorysersenyeN-mbthyiyicilapine ($13 we) and hééﬁ"eﬁﬂvémsmd\ﬂ? K38?l"‘ﬂ)as filtered and
concent r at ed Bf n V@& (ehlareforgimatnang). GiteYMY | car banp ;

di net hyq hychooé?r'??ém(’B@‘?t‘ vc&éb%vh PthV‘ﬂra'a"'"a"ed XP? (’"@Hﬂﬁﬂs‘ﬁ'&?"rﬂ%&' LiL: 1316) At

10:1, WN) gt yisfralgnine(&13 mg)c;"F'H@ BY'?"B’W(H%%npounds wer e obt ai ned
according t -l - of r? % %:Jo mi ) was ogtal}wdl from N-t-butox-

- I sopropyl ¢ §1r) Wra\a ! :2 'g’li’ 9'@’%" g

- benzylsoxy ?n§€ ﬁw ° e s'(')ydfoghlor|de|(4ggc§anat e (510.6
ng) . Rf LB % g %ﬂp—l\({yr)\dé@w ) btained from N-t-butox-

1- Mot hyl carjg G Nil)ﬁB I-a'la 0ty 'Zﬁ%d%“&ey g?q?as"ﬂ;&%mawhﬁ%’r BonylByrazalt di ne
(1.237 g) ang: et anoudh@%yma%ev

( Q@br of or mygyal mﬁﬁbxycagboﬁylsaWOw)mabﬁﬁﬁﬁJ @t Ry v&g o&ﬁned from I10-+-ButdxPdakbbhyRarcedine

N- benzyj oxxggarnlsgya,)ﬂ moxpidlinedi 4aighy | hydrazine (1.6 g) in toluene (30 m) was
added tri chl e onmes.éey(memboshfomirtiaio®, Y0) 553 m ). After the solution was
refluxed far4)3eNrBastyesbongliNmBétiy-Dalhyieolpbalide (334 angll wae bissdided | fami MebGy@r-g)
was added tHoey-ditnaetreyi-D-plenine] (610 andra@photine (2B0nigkr e was stirred at anbi ent

t enperat ure Rbr 20.40ethy acetdierehexaneahpb VM i on .of the sol vent, the residue was
di ssol ¥&d () @tINyi-t-Buiexycarhon @@OM)ﬁ'mmv@"wlemlbwﬁeﬂﬁd@7M99i€@s Wbtpipediogm N-t-
hydr ochl or i ketosyspréionylsayresinel (868mp) and Nyestav-N-phesptylangipp G#fom@dat er succes- 30

the o a”&%awgé%‘%éau wc%'%?” ot (34 S SRRt o B
residu T a )

h?utlon wefSsiPR g é‘ﬁ “‘ %’ gﬁﬁgﬁ@?hﬁ] on carbon (100 ng) at 3
at msp feri c 7‘?’!@5 9 "t~ uto ?arbo arcosmamldeh(géllr mg)Tanes &?alin%glf%% mgutt];xlycl:atrl%glﬁgar-and
(Iifncent rat e ﬁn(é e(

(N, N-dlrre aet;rneao ?zggég qw@e(820 ng) as an oil. f
0.47 (chl or ’ t 0
N-t- bugpxyqﬁ{, Q.[m t% nyls ’am ,,g (21975 p‘g%? rnl‘ ydra?%&g?mﬁ‘ hgmn? ?ca&hl ch

was cool ed t gy~ 78 Q;-n\eag a e ropvm se a sol ution of isopentylmagnesium

br oni de prepa ed fors0 (hétseanendribrmb i:89e 40 (30.8 g) and magnesi um (4. 86 Q)
i Q_Ary t et r@d) WiN-Difngth@mne=§-B@ékyedrjony-BE draihantidbe55aCiing)i was obaifedaRMPN-Bbutaxydalenyl-
reacti on mD¢prolin (466 thgpand @ivethykaminevBydidchioridaqiBoeng). t enperature and stirred at
t he sake tenmper at u27gethy acefatdimurepe:acsiid aeid, 20:200\@V)ed aqueous anmoni um chl ori de
(200 m) wad¢-Betcyeabanyi@rasboof therompamdd ohitaingd in this Erepargtios weretefimipatestiacearding to a

di et hyl etihier m@@@Otortat of Frgparatigne?, angiritwispbidineddyifiugroacetigacidisalt cemreynss weggmeskdsum
sul f at e afieftingeABRIDISIP Bepaaigesdd.r educed pressure. The residue was purified
with silicagel colum chromatography (20% 45 ethylacetate in n-hexane

as el denEPPAPON i ve 1- (N-t-but oxycar bonyl - N- met hyl ami no) - 2- hydr oxy- 5-

met hyI hexaﬂﬁl 3a SO?Utlg"? of l\ﬁf-butoxycarbonylsgrgoesﬁqn(?5(? ha\r/1d g?glﬁt;[ %tetﬁyl e.stel’ hydrb\Qlorlde (1.63

__Pr eparatio g) in methanol (60 ml} was added a solution of sodium cyanoborohydride (544 mg) in methanol (10 mi)
at ambient temperature. The mixture was stirred overnight at the same temperature. After evaporation of

50 the solvent, the residue was dissolved in ethyl acetate (50 ml), and the solution was washed with 1M
sodium bicarbonate solution and water successively, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified with silica gel column chromatography (chloroform as
eluent) to give N-[2-(N-t-butoxycarbonyl-N-methylamino)ethyl]glycine methyl ester (1.04 g) as an oil.

Rf:  0.69 (chloroform:methanol:acetic acid, 8:1:1, V/V)

55 (2) A solution of N-[2-(N-t-butoxycarbonyl-N-methylamino)ethyilglycine methyl ester (1.06 g) in
trifluoroacetic acid (15 ml) was stirred at 0°C for 1 hour. After evaporation of the solvent in vacuo, the
residus was dissolved in 6N ammonia in methanol (20 ml). The solution was stirred at ambient

_ temperature for 30 minutes, and concentrated in vacuo to give 1-methyl-2-piperazinone (490 mg) as an
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50 To _a solution of ' _

1- (N-t-but oxycar bonyl - N- net hyl am no) - 2- hydr oxy- 5- net hyl hexane (2.45 g) and
triethylamine (3.03 g) in dinmethyl sERPSQ#IBLO nm) was added sul fur
trioxide pyridine conplex (4.77 g) under ice-bath cooling. After the

m xture was stirred at anbient tenperature overnight, the reaction m xture
was poured i Nt Ogd.cE xture was extracted with diethyl
ether (100 m xRﬂZ) O%g&reo;(o%ggjt%' ﬂﬂ'% shed with water, dried over
magnesi um SLH,;pa.taﬁon gnd concentrated under reduced pressure. The residue was
purified with sitica gel columm chromatography (20% et hyl acetate in
n-hexane as ekuy®Rx-BltdxyBarbdhyl-2(S)-pyrrolidinyimethylglycine methy! ester (808 mg) was obtained according
1- (N-t - but oxy @ iyt maxnéreth Riydt 3N Pidparatidn @X 1 -fomMRE-butdxheBRprdlidal kR9gg)- anklgiycine
0. 73 (hexane: eteihylesacigtiatiaorid®(188 g/N) 24 EP 0 300 189 Bl Preparation 15
To a sol ution ofRf:N- t03dthykgeetateponyl - N, N' - di net hyl et hyl enedi am ne (1.0 @)
and tri et feyl afd 66)-293F 1 Agipzabinyciopt IDMoeane (410! rog)i vihe opBidedrhccording tha wiailarredhe do
to [err], was thatofcRreparmstiorh é12) rioomal-thboibetoxyshtbonyl-2(8)-pf7@idinyimdthy)Blycinehmethy! xeister (800
was stirred a!“géferr] for 1 hour. After evaporation of the solvent, the
resi due was di s8I vé’c?zl(‘?‘?'°@!°l"m"°'ﬁ€@ta&?t@a("@(?‘h‘l YMand the sol ution was washed
with 5% hydrochl oric acid, 1M sodium bi carbonate sol ution and water

successi V8| y2Pa% i ed over magnesium sul fate. Evaporation of the solvent

gave N-t-

but oxycar borl N TR f“Jn'.‘ &ﬁawzw ﬁ"‘g'oca\ow %%a s ggnvgmna et o

g%] @-fs ?In ol lml (; of the_solvé GFI ure é

-(I)_f ePr gpa(r)égnt Pg?ﬁg QM ﬁ tﬁéesroﬁtlcﬂ %Cﬂdi dﬂug\ tglc%rb%na% it vﬁ%va or successnv'ﬁ, t
d di Ifat Th | -

N LBt oy i o st e go\ert e oyopir 1 i Misobuoeatpry St ety

N-t - but oxycar keny! o.78%énloroformkntdtharbi, ﬁ@ﬁ fmhet hyl enedi am ne (1.2 g) and

i sobutyryl chloride (668 mM). Rf: .31 (n-hexane: ethyl acetate, 1:1, V/IV)

(2) N-t- Bat ¢xepeatidognyl - N -i soval eryI N, N- di net hyl et hyl enedi am ne (1.17 @)

from N-t - but oxycar bonyl - N N - di met hyl et hyl enedi ani ne (850 ng) and
i soval eryl chlﬁplfqlleﬂlﬁmoumﬂg weR$ obtaine@ agtord{ng Itd siilad manneEb liand IPrepdratiod 6. V/ V)

20/ (3) (1) N-{Morpholinocarbonyl)-N,N"-dimethylhydrazine (1.70 g) was obtained from N,N-dimsthylhydrazine
1-[ N-(t - But ox%!&'f%?d?r P YL3Rghendrmarpheingesrbonyl cheridentir§0tedb| i nocar bonyl ) - N- et hyl am
i no] but arf (47 052 {ghiproform:methanol, 10:1, V)

1- [ N-(t - but ox ?‘ 6 P’)VC?{P%%WWM'WB drezinfe (458 @i Wesb uabtained ( BOBdimethylkyddzine
mor phol i nocar %}{ﬂ‘ ?ﬂ’g SbBBZVPQF W'Ch'O"@(S@)m()et hyl acetate) (4)
nol propang

1-[N-(t-B i hol N et hyl ami
[N-(t-But Oxgg QP% ne (8.26 g;vl« ébtameg frgmI p@?a%alirjigg g c?rochlonrrzl%t (681 g)m
1-[N-(t- but oXyGgl b Iof(

39 % zﬁég 5?151‘/ - met hyl am nopr opane (600 ng),

mor phol | nocar@p EL%L" li beﬂ&! d@')e %] Fr!)rg tpre%yda opyrlaeaa‘ua3 gl%yc{%lorﬁre (6.68 g)
0.34 (ethyl aggiaq aonyl chloride (7.123 g
1-[ N-(t-But oxygfE boayé @n‘h B t};\yg&mﬁp] Vﬁ,)[ N- ( mor phol i nocar bonyl ) - N- et hyl am
I no] pent ape (881 ng) fro

1-[ N-(t - but expaaohenyl ) - N- met hyl am no] - 5- met hyl am nopent ane (576 ng),

nmor phol i nocar bonyl chl o- 30 ride (374 ng) and triethylam ne (253 ng). Rf:
0. 74 (Chl or of Jera satibm b N,N-difkethyihydtsdyindtiaypdcalbrider(1.33 gBand triethyismide (808t g)lie dRf
'5- (N-t - but olefrelwdrotoray [(8rmih whistawvasr dodleditoi 0t C( Wasladdsdg3opropyl istbyapdie (85N g, Thd)hRiued)
i n anhy- ‘ﬂr HEFSSt'fqu ﬁ)ﬂ Erfer hoursy N@ee‘(aQ@atm Pt theasolvantCtbel residue was dissolved in ethyl acetate
N-et hyl - 559 '%(h‘f’%d{?ﬁ ith @ Mrspdietn bigirbamath solutioa lahdwatet esudcBssBBly,gand dried
por ti onwi se?d a@?‘?s m ﬂf"@*é Pre isplepnt twas rawepofated 18 diveu NefisepropykabasrmmipNN*-dimethyl-
terrperature aﬁ 552‘ 05 evaporated in vacuo and the residue was

di ssol ve t hy (?EIP'EPE“TTB@NMW ¥M¥ water (100 m). The organic |ayer
was vvashed Weﬁa'?angng"\' hydrochloric acid (100 m ), water (100 m), aqueous
sodi um —_—

N-(Benzylcarbamoyl)-N,N'-dimethylhydrazine (1.07 g) was obtained accordmg to a similar manner to

that of Preparation 8 from N,N'-dimethylhydrazine dihydrochloride (1.33 g) and benzyl isocyanate (1.33 g).
85 Rf: 0.47 (chloroform:methanol, 10:1, V/V)
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40 bicarbonate (100 nl), water (100 m) and brine (100 nl) successively,
and dried over magnesium sul fate. Eva oratron of the solvent gave

4-[5- (N-t - but oxycar bonyl ani no) val &4 §) B i ne (1.668 g) as an oil. Rf:
0.37 (ethyl acetate) Preparation 18 45 To a solution of

4-[5-(N-t R ra?éxq@rbonyl am no) val eryl ] nmor pholine (1.656 g) in dry
N, N- di net ﬁy—ﬁ—m—rra e (20 m) were added sodi um hydri de (60% di spersion

in mneral 6fla sontihlor mwenz?laﬂrc%&nbw NidRtin Rydrzind 22 §)in 8y ththydlofddAAES mi) was

Ni trogen gidiR HehGlisdcyahbtt 52 RG) 49 - 6.11nb hidklind Wds BrrddQitl 0 6C RF 6 AU KR BRBEraIH bE
the reagt iaNsofbnt! the Cresidie s (dtsdollied AT adutdd @Woeml.2fHe solutiorawss Washed witk G&:
m). The ayd@chlotic hoy aM Ssarm\BicaRRAktd Solutioh tahd @atb\subgsdsivaih bt drivd a0érdmdgaéum ) |
wat er (206ulizie) Aftel Eesparatibn SO thi Lsoivdnt, arer residua twas dd&vedrin) methandl 20 (R A watgr (2umd).

bri ne (200herkdiution e bsirogedaled arerd10g paliedivw on carbgn@eld mg) a atewvspherieviegseraf on
of the sohydzegen fpa¥ oud.-Thd solution was filtered and concentrated in vacuo to give N-(methylcarbamoyl)-N,N"-

( N- net byl dimethylbydrazing (82 moraslanmd.no) val eryl ] nor phol ine (1.093 g) as an oil.
Rf : 0. 38 Rist hypH24ehisrofaramethgnopi&h¥Mati on 19 To a mixture of

N- t - but ox car bonyl - N-net hyl - B-al anine (6.097 g) and triethylamne (4.18 nl)
in ethyl )éffaté‘ﬁé_lGO m) was added 2-bronpacet ophenone (5 972 g)

porti on1vm se a err Aft r ber | rr%d over '5[ ﬁl ni ght

e I ooty bg;%gg‘a %%%aq%"?zy? "P’ﬁa'p%"és'f”ﬁ’?“ ﬂﬁ"evJag** s

wi th 0.5N h's° '°6’¥'h° anate "‘% wat er (200 ml) aqueous sodi um
anﬁr)g Bs.rfzﬂsﬁéa?&ﬂ .,svazo.@ms (sl oY Sladmettyd

fi
bi car bonat e(zf Q,ch b:mfgﬁ
d Qy at e. Evaporatlon 0 e so vent

ried
N-t - but oxyc%onybumﬁgwrhm&,ﬁoﬁgu Agvyphenacyl ester (8. 54 g) as 5 an oil.
Rf 0. 53 (n-Hexane: ethyl acetate, 1:1, V/IV') Preparation 20 10 (1)

N- i sopr opplephratioh4# - but oxycar bonyl ani no) val eramide (1.524 g) was obtained
according to a simlar nmanner to that of Preparation 17 from

5- ( N- t -2but oXtpca sdiaiay ot Nibeteylogicarbongl-NiNtdinefriy hfidéxing ) (1.6190l i ®EpreO@Y Int)nwascaddéd/ 3
ng). np: tricBGopetB)d cifbrétbrmate (@553GnIY AttdnyHe salatioh avaeefiuked for §WPrinutes, dimethylamine (672
N-i sopr opyig) hhdriipthylamite. (20 glewdsyddded: therblatad 9y C.aTteomacieninbriviey wdsestined eteanfbienB9O9
ngas obtexiperawirecfer-2 hours cAflagevereraions ¢f thel soivertdhprresidup was gisgolver in Pihggeatate (S8 mi)18
from N-i sdps eqyyipn By washedywithoS% bydrashiayq eeid 1M)sodiym bisprhereigesolution0d watpr sugeps-
met hyl 3 odivihe a“‘h dpgov '“aQQPs'“"‘ syljaty.oAffer, oyaporation °bthﬂ P“’°&b dhefetidue wag disgpivest i

Pr epar atrﬂﬁthﬂ 29 ’“' Fe" 0 (- T“‘bﬁﬂ' t‘%?r'l.’lﬁ’ﬁ 'f’zﬁ’ﬁ'iaﬂ R jcaben @00 563
mg) was Lt hygrog '““P?)wfsrf 6F"dF9° AaiRdiiny Ypcyds

from 5- (N-°[ g’f fﬂ‘ﬁz '?ﬂf'f’ Tg)iﬁs@"é’) and nethyl iodide

(14.20 g). 5 '°° 62" ne:ethyl acetate, 1:1, V/V) (2) A

mxture Obr fBLt Xls S (N—t butoxycarbonyl N- et hyl am no) val erate (557 nmg) in
met hanol k@—n‘%-%nd 1 N sodi um-hydroxide solution (3.41 m) was stirred at

anpj ent t enpgraboldfich o Rit-bdtolySaibonyida@sind (346 igPin dVWtStraq:l &@rQﬁ 180 @ wh:Eh Mécdd&ed and
the resi due7avas wiPaHabdlarbiwise a'Blufidh of B5behtlytmagheslurfl bdits lprepbré®iro D bromiée
aqueousy | @perg)WAS nfafREILAl (288 9NM iy kethrfybiRmirali (30 N ARYCNS GiditR i was asmaate angl
ext r act ed reattioh e/ wasigliowét © wabin to 4mbibntriemiseraire akdn €tin@Y tat thé lsani® ompérbtn@ Gbrord
and washedtourd. iherwatireted @dudows ammaniumadhidrider (200emif Was aiibigd théreto athe fewieting miaurel wa | ed
over nagnhesiacted with fieihyd ether 30O md ixi 2prTThe fcormbimed Saxtrace whs - dyiwd @ver magnesium sulfate and

5- ( N- t - burenzsntratedendgi redicedhpressyre aie masidvenvasroiudfied ithdsilicdgédcatmypin chromatagraphly (20%

45 ethylacetate in n-hexane as eluent) to give 1-(N-t-butoxycarbonyl-N-methylamino)-2-hydroxy-5-
methylhexane (3.96 g).
Rf: 0.53 (hexane:ethyl acetate 2:1, V)

Preparation 14
50
To a solution of 1-(N-t-butoxycarbonyl-N-methylamino)-2-hydroxy-5-methylhexane (2.45 ¢g) and
triethylamine (3.03 g) in dimethyl sulfoxide (20 ml) was added sulfur trioxide pyridine complex (4.77 g)
under ice-bath cooling. After the mixiure was stirred at ambient temperature overnight, the reaction mixture
was poured into ice-water (100 mi). The mixture was extracted with diethyl ether (100 ml x 2). The extract
55 was washed with water, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was purified with silica gel column chromatography (20% ethyl acstate in n-hexane as eluent) to
give 1-(N-t-butoxycarbonyi-N-msthylamino)-2-oxo-5-methylhexane (2.15 g).
Rf: 0.73 (hexane:ethyl acetate, 5:2, V/V)
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Rf: . 0.43 (chlorof orm net hanol : acetic acid, 16:1:1, VN (3)

B\ sdpropyl 5- (N-t - but oxycar bonyl - o)val eram de (384 ng) was
obt ai ned according to a 35 sim W%ﬁ%fo that of Preparation 17 from
5-(N-t - but oxycar bonyl - N- et hyl am no)val eric acid (454 ng) and .

| sopropyl argdarafichad M) . Rf: 0. 17 -(n- Hexane: et hyl acetate, 1:1, V/V)
Prepar at i orr%—lto—tl 4-[ 4- (N-t -But oxycar bonyl am no) but yryl ] m)rphol I ne
(1.73 g) was abh aduiies oraeesuiolycaBoryPN,N-dEhéthyletylondiRies (1.®g)tdha triedflaring (537 ag) ion
17 from 4- (hétyichs! et aaohmn whieHwasogobled 1or 0 °C, #es alide® moPhdinocabehyhehiqati (7841 mg).
(0. 88 g) 5 Rhe mixtide 58s §tidad ar @fatonm waw.hateoévapadtaiord of th\Jolwddi, the (e@idue was dissolved in
4-[ 4- ( N- t - Butrtybaoptater (30 my) ankl-thee Sdiutiba was odbed withy 5% nhydnothidric Red. Wi sesivma bicagizbnate
accor di ng tsolutionsindiwatar suceassivelye pnct dried lovar meiineSium suifale: Evapora®n oRthe solvgnt g@e N-t-
(chl or of or rhuteetchedieny|-N-(m@phplinogarhonylP Mistimethlegtylopesliaggme (11 g) as an oil

N-i sopr opy! - ﬂ(l\l—@%'?ﬂf?&m%ﬁ%’mm% hyl ami no) but yrani de (3.13 g) was
.obt ai ned™accor di ng to a simlar manner to that of Preparation 17 from
4-(N-t- but dXSR3RHN'S N-mathylarrino)butyric acid (3 26 g) and

i sopropyl am ne

(2) N-isopro "Sj-d% C bon Nﬁ"? OBlﬁlﬂm% P"“Na_r éﬁt ron ﬂ?ﬁ;@f‘ﬁ%\r%ﬁ‘arggnyy\’as

obt ai ned acc n

'F
0.72 (chforo B :ﬁt% ane aa ,g(g %g 189 Bl Preparation 24
(1) N-t-Butox wd%;a% b ym@L Vharyenat aﬂlbtﬂﬁetﬁWJnQHAml §.9F g)larbmy »lzbmyeaﬁ,sny. NN-

obt ai ned accqf"gytrggth &eaaﬁhm @ﬁ, )rgag\gg,;a,epypc 086 mhr eparation 18 from
N-\_‘J)ut oxycar bany| -grsaniridia:nlethenod 0:9 vaand yI lodide (102.1 5 g).
0. 64 (n1§)e%meslﬁ6x9¢ébboﬁw)a¢-a&tﬁylanﬁnoj-4 [N(nM)phélecaﬂS@nya Nsradthilianiio]oGBne (478 mg)
N t - but OXY C ahrb MyiN-(dbutdxiydayblony-Naétijldhenoe bt ianisdbatane( &0® Iig) Gihd inorpheiinbeardhyl
(20 m ) and whibriee (63dhgpl ) was added sodi um borohydride (6.81 g) portionw se
at [err] and thRe modoystey ammtelti rred at roomtenperature for 3 hours. The
sol uti on was (4 orRdgrButaxyaadonyl-NmagtpamimarseNitherpholiralbepyindseth@aminolpropane (936 dng)
bet ween &t hy [fromdddtbatogy@Bonyl-N-rasthyla®ing-mettaninepropane (68€ md). (oGbolingcarbonghehlo-
separ at ed or gdni4é4 nahaad trighanips@@lomgli t h 0. 5N hydrochloric acid (100 ml),
wat er (100 ni) Rf: a dﬁh%Wtﬁn bi car bonate (100 m), water (100 m) and
Pne (100 i 1§U I-reethyiaming il jPRsarbr)-Nm #'HP@‘“E%?&BK@?N"&%
t he soI ver‘megan"' é:g& °'H 'B‘!lf" EF‘BW“'N!—' PRAEAN {94 18t B9 ARinocER ooy
(
t

as an oif etate, 1:1, V/V) 15 (3) A
sol ution of 3- m\l-t gpﬂ'b:ﬁwmrmgﬁ'e\?ﬁyl am no)propanol (2.40 g) and

triethylam g) in nmethylene chloride (25 m) was cooled to 0 * C
and treat ecﬁ\%é&ﬁo—"ré hanesul fonyl chloride (1.883 g). After being stirred

for 1 hoyr atydz4nifture b SRSy cBo ﬁllﬂ@)‘#ﬁ&@ra@dqgﬁsrb) \LAg H\QrphJ he rgro% gfiGniRS
partiti onedyRgiWaGiBneSimbYide @8 fil)Nal adddd NBkhy - diMEthyRdmiropfepyiitdrbodilhiBe MfaRRhIGHIS d
organi c | ay@ko YRgorimwiBE sk 08 10) AerTding @Gl Phdurs & QhelsamalerparaturdiahesovbmOvas
m\g,, .a0ue 0 UsragdratbdLinNvegu6 aﬁ@mawmk%s rdhsholvedad Sthyl(debtats(Jooamufl akef Wit (280 mi). (196
M ) succesdrgaaic yiayea was diasisd  withe 0.5NBrgrochldrit id| {180 enl), Walr €100 pral), adduedas Ghditich e
sol vent g@avdiratbodald (160 i)l veatey GO0 @) ant -bhiken@ad i) anscessiyely, @y Hriodwivdt g SasiufnOosntete
( 3.742 g) oamratiol ¢f thefeblvent gdye 3-85-(NFtbhiptycarommylarhiad)valeryllmorpholine (1.668 g) as an oil.
Rf: 0.37 (ethyl acetate)

Preparation 18
45
To a solution of 4-[5-(N-t-butoxycarbonylamino)valeryllmorpholine (1.656 g) in dry N,N-dimethylfor-
mamide (20 ml) were added sodium hydride (60% dispersion in mineral oil : 347 mg) and methyl iodide
(2.462 g) at 0-5°C under nitrogen atmosphere. After being stirred for 6 hours at room temperature, the
reaction mixture was added to ethyl acetate (200 ml) and water (200 ml). The organic layer was washed
s0 with 0.5N hydrochloric acid (200 ml), water (200 mi), aqueous sodium bicarbonate (200 ml), water (200 ml)
and brine (200 mi) successively, and dried over magnesium sulfate. Evaporation of the solvent gave 4-[5-
(N-methyl-N-t-butoxycarbonylamino)valeryllmorpholine (1.093 g) as an oil.
Rf: 0.38 (ethyl acetate)

55 Preparatlon 19

To a mixture of N-t-butoxycarbonyl-N-methyl-g-alanine (6.097 g) and tristhylamine (4.18 ml) in sthyl
acetate (60 ml) was added 2-bromoacetophenone (5.972 g) portionwise at 0-5°C. After being stirred over
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(4) To a stirred suspension of sodium hydride (336 ng: 60% di spersion in
"0il) "in anhydrous tetrahydrofuran 'g%)?agié s added a sol ution of '

3- (N-t - but oxycar bonyl - N- et hyl am R |9 B 9 met hanesul fonate (2.139 Q)
in tetrahydrofuran (10 m) dropw se over 5 mnutes After being stirred for

30 M nut egght bl iehbiShitbir bRatie SheCdbR Ghaé Bvabstitbd andairegiting tdiidle wasHisaBiaas bhy!|
(758 ) waEteqebdasl). cthe Bonitis® wakd wdsRddr dith 0BNEnyBRoXHIJAE Qcit@B0 e Ratét (bopWwalfl aduSoudar m
t 0 anbi endodit@nraibodater ool watsr (206 chi)fadd bihd (PODUIP sucdudshaly, anbdried 6br PMYgratium
sodi um hysiiritél EEvapochtich/@ tesobént JaveE-Hyutoxycaipbrapitmethip sodianine phaneayt estax [i®s4eg) tah e
sanme cendantdilon. After being stirred for another 16 hours, the solvent was
evapor at ed Rind 0.h®(nHexanb:pthyi geatatss il @ V)30 was di ssolved in ethyl acetate
(100 mM). The solution was washed with 0.5N hydrochloric acid (100 m),

wat er ( 10Kreparafion Byueous sodi um bi carbonate (100 m), water (100nm), and
brine (100 m) successively, dried over rra ne5| um sul fate and concentrat ed.

The reé‘i dud® ?Wf?ﬁyb??@{‘t' é‘{(ﬁﬂ@ﬂ‘y BRingvale di52%. o}, e | pocor i Smily

n- hexane adrafn%alr th opa %an 41(// t56 -é-P @(ycarbonylaml valeric  acid 2173 g) and
3-(N-t- butd 85‘9%9’;?3 thyI am no) propyl isobutyl sulfide (595 ng) as
an oil. f0:45 (et ._-f hexane et hyl acetate, é:-|L 1, \i'g\l)q,} Prgpgr atgi on
25 (1), TO Sl@ by n 5% ME-RB0X rid bt h?«{‘&‘s) tai In
NN i Fet gD e T 1 ar %:ng%bj i Kbh SN bty ﬁ

hydr oxi de (V;,Q,a,md (,Lga gfanhgne,ﬂ, tad 1|gpg The m xture was stirred

anbi ent terrpﬁfatud@(.ggxa ﬂga gsn tgn a sol ution of 2-iodopr opane (3 74
g)wl_‘n N, N- di net hyl f or - e (2 mM) was added thereto under ice-bath

cool i ngp PAbgaitiodBi Ng st rred at .anbient tenperature for 1 hour, the m xture
was poured into ice-water (20 m) The m xture was neutralized with 10%
hydr ochl or i(t) Mathiyt5-(N-HesoxgsatboryeN-eethylarmino)eddnd (563 elghvas dbtededrhacorrddy to T kimilar
extract wagnanes Hedhahwot Prepaeation 18 from SelN-A-Butoxycaphopylamienivateds ecid $A16 g end ewnttly!
concent r at defider{th®0 gF-educed pressure. The residue was purified with silica
gel coPum chf oned8Fdgr- 9‘@!%119‘31? WV a mixture of hexane and et hyl

acet ate (8:@ A ppipe ¢ §|: (NZU’(‘WVLC@“’%'M'E’I'JW »e\m lerste (YY) R@HR methang}y(6 gl and

sul fide 31 8;0 m hmf()Xl e SU‘“EB( ﬁé&’h‘f@ stifrqeh 4t ambient eral re]for \)rqr solutlon was

RN &Rxeug R e @fo.f"a%eg
f

accor di ng xtr nat g
§\I_hexan § ve?s v o 'Ino of e slv%rt bf% --butox

t - but oxy rQBR L E} &/ l'ene c ?’ de
(10 m) Wh%a% 35 Qf{, é;;“mﬂ {de1sa1d'd9 oxal yl chI oride (439 m) and
three dropgg -ls% (ﬁﬂ )L é?ﬁonylm minb b \das ﬂ@%a§$ﬂt£JGQQC&Fdlrhh§asa”e
tenperaf ur Qinfugd m rePbrafdh 19ViRRPS L&M{b&.&:&ﬁﬁmﬁfs{w@nﬁow Aol aki Usdue
was di ssol V@aﬁmsdgroyyﬁmﬁm¢% chloride (10 m 2- mer capt opyri di ne (350
nmg) 27 EPRO: 3017k Rexdde:stibace@@detl,vdnt he solution at [err]. The m xture
Was stirred at the same tenperature for 4 hours. After evaporation of the
sol vent , Rrbmratiesizdue was di ssol ved in et hyl acetate (50 nl) and the
sol utien was washed with 0.5% hydrochloric acid, 1M sodium bicarbonate
sol ution arfth HtNt-Baoryeaspsylgreing)butysyiithonhdlingl (b78e o) was) gbtginedresaidibatte . similar
Evapor at i or'i“aO'Fef fohtbath Prepdretiop 47 &ons 44h-Hhytgxyigarborylgmipojoutyic anid/ @48 gbang| maxpholihe
met hyl ami ndj Qipanet h| oate (490 % as an anor phous.powder. Rf: 0.61
(n- hexane et qgoform tha'W sol ution of S

3- (Nt ®put & c!' ggyw‘ﬂb HW?&‘M‘F '63%31‘?@!‘?{%&?%”&3&9639?&)""9* ;cﬁ?%‘?af man-

W

t et rahydr of', % ed to [err], was added dropwi se a
sol ution of |Eobu ok °f°é'§”“d a%?i?r‘?g@”pr epared fromisobutyl bronide (1.13
g) and na,ggbggalhms(zoo ng) in dry tetrahydrofuran (30 10 m), and the
mxturg was strrred at the sane tenperature for 1 hour. The reaction

M Xt ure Wagy) RORssRGhy i NA-biHly bl Aoh-A6t rg}%ﬁ»@%ﬁ%%& s Sirbd edd) g)nf 1d B€

- resulting simitirmanHétSo Mt di @ﬁbﬁﬁjho)‘“ﬁ Rork{ s hWtofoahﬁﬁyl- tylamifo)Bultyric 3B
conbl ned exhd isépropWaringlologd).over magnesi um sul fate and concentrat ed to gl ve
1 -(N-t- Rf:  0.82 (chloroform:methanol, 10:1, VAV)

55 (2) N-Isopropyl-N-methyl-4-(N-t-butoxycarbonyl-N-methylamino)butyramide was obtamed according to a
similar manner to that of Preparation 18.
Rf: 0.72 (chloroform:methanol, 10:1, V/V)
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but oxycar bonyl - N- met hyl ami no) - 3 oxo 5-met hyl hexane (400 ng) as an oil. Rf:
0. 64 (n-hexane: ethyl acetate, ?‘%8?15 J’égpar ation 27 (1) A m xture of
et hyl enedi am ne (308 g) and rret hyI ¥ (87.15 g) was stirred at
[err] for 15 hours. After renoval of excess ethyl enedi am ne under reduced
pressure, thgpatafisnidue was dissolved in 20 ethyl acetate (100 m).

| nsoluble material was filtered off and the filtrate was concentrated and
di still ed t o (1yiNeBubdxycambiyl-Nimpthglt Ayldnma edbittgnbstee ({5312 gi wag) pbtaild: accordifiBtol)8milar
C/ 1mmHg. (2) manse tothat@h P@paration 18 borh WHdbuoaeirbonglt faldnibd (28388 @) and metyl lvdide (162.1
chlorides([em)]) was added dropwi se to a sol ution of

N-i sobut yryl et Ryl erfedi(mbexane:ethgizc@de,d)1, VM) net hyl ene chloride ([err]) under

i ce-bat h cool@rig.a soition of N-t-tustoxycagbony]-N-mgthi-Anlaning tmethyleester ¢3:9138 ghipumethagel (20 ml)
anbi ent t enp@fhvetpre(20 hiewas Adgednzodiumsbopohydside 481 p) padeTise i dce ang egaiire wathe
resi due was PHESHRE f°81“| IPORAPIYTP WW°W§XT£H¢§Q‘\§PH>"’PS %E&"ﬁ?‘%" racpo, g thejregidupywag

N 10 buPH¥ % | St a‘ie?tﬁb‘u? P'é’t ?1 d °'9a"'°
%Il\éen? C. l(J S{weis r"%‘w -‘"R}e' ‘°‘h[“$’mi‘ﬂ%ﬂ“&§§fl}>iﬁg
--bu nct)) 5

( 129 g) Was I succes vaporatlon

Preparation f " "P y-'alms' ﬁ(’[py'f'ﬁéhyp)eﬁé“al im ne (105 @),
thyl iqdid
Eng hi gr of Orlm (’gé"' hlorlc}e%-2§-;nl) 84} me Qﬁh%r&gﬁ"&{ «fg ?:gf}:ielfl Ié? o o EL?

obtai ned in BLgPaIY 'fd?r\Sho&ﬁatthat % tﬁé’%@mﬁ walloPpbiatdd H Gl THY rds Qu@wés'&k iGHed
manner to t habwsdn JaiyE Bk (26 i)2and Wafr (B0US). TR SpaaMAd bighdid KA GRS Shingd AaH B5N
SaL,I CONMPOUNHgdradfilofc ALREE0 A, Walor 180, | daGboGHSHARMMIGrbomkte 66 R WatérQs0 Rif and brine
Pr epar at 200n 26 nlij @uckedsively)iang) dasang@enamesiin eullalel TrioNsveboriEnO6Ihd 1 ShiveRt qaves BAN-L ar
manner to t hattogtarbinhgpamethylainoftopyldhibthandsilljonate (3.742 g) as an oil.

1- Acet yl - 2- ben@fy:l oXyiedEtyd metapeier hydr opyri dazi ne (647 ng) from acetyl '
chl ori de (19%4%5Touk)stiert sdsperisiom 20f | sodiyre chydrisia y(B36e migy:d 683k \dispeksien tire oif)5ib Oanfiydnay} .
Rf : 0. 68 ( tatrphydsfumnm(tPetrilarnss, aded  a\/pgution) of 3-(N-t-butoxycarbonyl-N-methylamino)propyl
1- Benzy| #xy c fethaesitionate @34 s)l"p@MyfmemﬁP a&)ﬁqweﬂse A tegvfiftergising istireed ffr O m

?olven

but yr yI chI om"hr@s (thegixtyre yas cafr'm’ *$-°b@r?£9 |2 w WD 9T 2ddad fraewise at
(550. C The ucture pegatyre tirred) for 24 hours.
- Bey zyI oxycarAB ‘i“§ 8‘0?99 3'?5‘“‘ added,3goue thejsame
E ?igzﬁ: ;)Xycawas di o I{\(g H u on égy yﬁ%nc act@ggsgo ml} %
Water dlu |c ona wdter 1), \a ine (100 suc essuvely
penzort > bed a; ,asar yc i r& ron§ Seopaion '@i.c i
- -h 64\ -
chloride (124, I)sc:::wrlsuli"r::lee (6o lO orm net ha 1 remie)

1- Benzylggxycar Ny lo-83 - iedria y;cg@trebpma erhydropyr| dazine (427 nmg) from
1- benzyloxycarbonyl perhydropyrlda2|ne 220. 3 ng) and cycl ohexyl car bonyl

chl ori de ( ¥Pidparatidn)2s Rf : 0.83 (chloroformnmethanol, 9:1, V/V) 55 (6)
1+Acet yl - 2-benzyl oxycar bonyl pyrazol i dine (222 ng) from acetyl chloride
(78.2 ul) an@) Yo acsotidnoot -2-(h¢-butbgeayiopyamincdtiatstig (3.206). i@ NiNggimethtfiformam(de G mi)
(chl or of49r m e #xidexbh sol@iod of 28N4odiB@ hydroxicie (0 B OndeBiBe-Bith ¢obling. The mixture was stirred
1- Benzy! oxy c &l &ehiapt tsmppratuigfery20yinioytess theh jackolution(of .27@Bprgpané (37 g) in N,N-dimethylfor-
1- benzyl oxycarpignyd pY wa&@ﬂdpﬂthweméumdez i&3-befh cenlied. Alestheing stiped atrambientiemigesa@e fof ) .

1 hour, "the mixture was poured into ice-water (20 ml). The mixture was neutralized with 10%
, hydrochloric acid, then exiracted with ethyl acetate (40 ml x 2). The extract was washed with water, dried
45 over magnesium sulfate, and concentrated under reduced pressure. The residue was purified with silica
gel column chromatography, eluting with a mixture of hexane and ethyl acetate (8:1, V/V) to give 2-(N-t-
butoxycarbonylamino)ethyl isopropyl sulfide (3.88 g).
Rf: 0.6 (hexanewthyl acetate, 5;1, V/V)
2) 2- (N-t-Butoxycarbonyl-N-methylamino)ethyl isopropyl sulfide was obtained according to a similar
50 manner to that of Preparation 18.
Rf: 0.55 (hexane:ethyl acetate, 5:1, VN)

Preparation 26
55 (1) To a solution of N-t-butoxycarbonyl-N-methyl-g-alanine (610 mg) in dry methylene chloride (10 mi)
which was cooled to 0°C, were added oxalyl chioride (439 ml) and three drops of N,N-dimethylfor-

mamide. The mixture was stirred at the same temperature for 30 minutes. After evaporation of the
solvent, the residue was dissolved in dry methylene chioride (10 ml) and 2-mercaptopyridine (350 mg)
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Rf : 0.82 (chloroform methanol, 9:1, VN) (8)

t- BenZyl oxycar bonyl - 2- net hoxyacetyl pyrazol I dine (973 ng) from

1- benzyl oxycar bonyl pyrazol i dine 5 EP Q30518881 and net hoxyacetyl chloride
(366 ul). Rf: 0.74 (chI orof orm rrethanol 9:1, VIV) (9)

i' Egg;y: giygar bo tot h0| | ngc&r ba Ql%r cll Ia’tq en (tg‘mge?azur %}' 4 hoB’ After. de

(0. 897y yl_-gvapora en t 0 reS|d \g % (E) '&a Lollﬁ‘i i
g). hed with 0 I9r %El 1k |c'arb8n sol th @Je@én}e %n

fol | owi ng ﬁes ulﬁ aév% L HGH QJP rkglvén‘P Gave | 13- ﬁiﬁyl rrg-mlﬂfut&f'ba

Prepar at é On et ino)propanethioate (490 mg) as an amorphous powder.

1- Benzyl oxycargony bg¢ nirbzanb:-S Boeteti:naEL yryl') pyrazolidine (1.47 g) from
1- benzyl oxXyCaf 78 r&YéoTutlénlsof S-Z-WﬁﬂZﬂ“t‘ﬂht&@c&rﬂonﬂwmﬂhyla’ﬁ'%)propaneth|oate (490 mg) in dry
4- di met hyl amefgarbiitah 20a4) whidAYwAE 06JRd a6 0 €3 wad addidd Grbpwissld solutiéh d Bobutylmagnesium
(chl or of or m pemiaapRbaredirdm ishBut) bilodjde (1.13 g) and magnesium (200 mg) in dry tetrahydrofuran (30
1- Benzyloxy cal,na ye-rixttve nae giradiahtha cabe/lepperatare lfar di hoer. Tielre@fon gixturefwas ppured
1- benzyl oxy ciatolzatrpied aguepwezapimodiumehip@R350m). Thebsiiing sy wasedrapted Mt dielhyl othef .
0. 68 ( chl or ofs06mix e erdimodombidediextragt Wis drigd ove( B3gnesium sulfate and concentrated to give 1-(N-t-
1- Benzy| oxy cbutdxpepyony-N¢ W‘th‘mb%(%'éﬂmwexwewﬁlwl gs@pethzol i di ne (4.25 Q)
from 1-benzyl o%ycapﬁbﬁwexangythvdzeﬁtqtqa?w/\()z 475 g) and

N-t - but 0Rycar bonyl -L-1 eucine (2.988 g). Rf: 0. 88 (chl orof or m net hanol ,
9:1, V/IV) (Eppargiongs;y| oxycar bonyl 2-(N- acetyl L-1 eucyl ) pyrazol idine (2.35

??I. f4£1‘gmg;|- bg lelxt rCa et%n E%d)l n§ %fﬁ a@ ?Qace%r;ﬁ b(?"tc}or
ene iamine, un Ui e residue
Ir{s lu Ie

1- B%énzyl gxyc :er 0 r%w RQ, lggyjsilved n
lidi ne(22 442 bon pyr az ol | | °ne
[err]-t- butogygpar ﬂos gﬁ,t;‘ H osy -L ‘hi st|d| ne (4.913 g). Rf: 0 72

(chlorof orm &\m’amﬂn of i-tlou M{c orﬁfsrkzwsogw%msad chibfi! ASt) Was béRd GRIPRRS ROS
obt ai ned in EiRBRb6AkisObRyr yﬁyash.a?rﬁnevv@é@ §) ih MRS chidlide @C E0drdbrige-bath Sooling.
simlar ganngfertue hik@le wis JFrEPRF 3tHoGB al BmbiéHh denipstifired HadoR& wad BRPLIEEES undf €
used as St ar teditgd pRERUTHISedidue Mo Adllizedfroddn-hdrarepstiybickiae (B0 VB51.6 1) to give N-
t- But oxycar betuydxglasonl-NHipbutarglethyeredariite 0)7.6\@s obt ai ned according to a

I ar mannermpo th&t1ofC. Preparation 1 from pi perazine (1.034 g) and
t Bt oxycar b@hH@uipicarbonyN-isotutymyl-N, Nygimethyl§teylanbdidriine (128)g)4s obtained according to a
(chl or ofsr m sietidnamaoher 9 tht ofRippatgion 1§ Erpra MiitbutorycgrbonybN dsobubiiethvianediantinel@debz g
2(S) - hydroxymsthﬁmwyl(%rﬂdﬂl B 40% spdrmphystide @B @ry tetrahydrofuran (10 m) was
added tri chl orffrret Qy? ceRicloremethangk L ¥V122 mi ). The mixture vvas refl uxed
for 18 hour*?“t°”Vﬁ%b9W'>&"tﬁ’P%°f\KEPs°°€‘B nggjotaine dny B pa’a&?ﬂ‘u‘ 1%9 ¥re plininated gc \é%l
added t her narpanng; 1o F% Zr?’lgdh‘ﬁtmlaﬂ E’Ma‘i?ﬁc A SPERAYPYS Yokt us
hours. APt é‘?“@'i')%?p‘i?f"ﬁ?‘l"%'" fep?'ﬁ | vent, the residue was dissolved in ethyl

acetate (4(;g,rgar)mJ Qe sol ution was washed with 5% hydrochl oric acid, 1M
solution and water succes- sively, dried over nagnesium

m bi c

SolTate,  anc 3 ﬁuﬁg&%%‘nwmoﬂmu%m Inffar mBRHSr Bk Sl WRopliaionRYY i T i ed

with siljca geh-acyisban EBAn BErARIDS Wlg) #6rk el chibridd- (BP0 A 1-

eluent) to gbé(,gw&gmhygé mpyﬁagzm @sb.PAg rbonyl oxy 3- phenyl pr opi onate (367
mg) as an oil .Rr%0 0.68 hioroformbtRant eoh,ywv)acet at e: n-hexane, 2:1, VIV

Preparati on @§1-Benz@osytdrbtinyl@rbutyfylpamydrypyridiéing 782/ eig)onay -obkaipdaeidw HutyBptitoias @81 513

ng) in dry tetyaathy-temflonyedibopyifsriydiopyiaazing Bs0aaged tri chl or onet hyl

chl or of osmat e Rf0. 2049 (chiprofoirnmethanck &it.&/Mas refl uxed for 18 hours. The

m xt ure was @bolleRdntyvipxjcerboryl-2-iaotutyryipetydiopyddaziod (320 mg) from  1-benzyloxycarbonyl-

4- (N-net hyl - Brideon |d;4mr(§m@|mghenctrsqbﬁtvrutnhba®d!wwlac| d salt (1.44 g) and

triethylam ne R701 0#@ hioseformpethanok ZhywM of uran (10 nl) was added thereto.

The mixture s LBanzqybRtboneyloxnesrhemmiperhusrpryridazing e B mohodtom  Arbpeayloxycarbonyl-

evapor at®on B¥WdrpRYridazingd240.3 mg) and beazoy ehlofled12dikd kol ved in ethyl acetate (50 |
m). Rf : 0.76 (chloroform:methanol, 9:1, V/V)

(5) 1-Benzyloxycarbonyl-2-cyclohexylcarbonylperhydropyridazine (427 mg) from 1-benzyloxycarbonyl-
perhydropyridazine (220.3 mg) and cyclohexyicarbonyl chioride (148 1.1).
Rf : 0.83 (chioroform:methanol, 9:1, V/V)
55 (6) 1-Acetyl-2-benzyloxycarbonylpyrazolidine (222 mg) from acetyl chloride (78.2 ut) and 1- benzylox-
ycarbonylpyrazolidine (206.2 mg).
Rf:  0.66 (chloroform:methanol, 9:1, V/V)
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29 EP 0 300 189 Bl The solution was washed with 50% hydrochl oric acid,
*IM sddi um bi car bonat e sol uti on and Eﬁhg%? F&B?S- sively, dried over

magnesi um sul fate, and concentrat ed educed pressure. The residue was
purified with silica-gel columm.chromatography (50% et hyl acetate in

n- hexane as g} u%)yl&ﬁa&bﬁ&f-‘z B@dﬂ@)ﬂlpy%ﬁ@lné 768 g) from 1-benzyloxycarbonylpyrazolidine (1.237

nor phol i nocargpmygoamﬁ,m chiohde@slayt). am nocar bonyl oxy] - 3- phenyl propi onate (726
ng) as an oil.Rrb  0.83f(chiordlordShetrandn plt, @eet at €) Preparation 33 The fol |l owi ng

conpounds wer® bBdnzyitgchraoy-nainatyatetylpyrasilitin 873 rvog) rfem i-bertzjietycapfonylpyrazolidine

Pr epar at ison 3d250ng) 8. mett@dxyacdtvl chibica 366 1.1).

2(S) - (N, N-di et Rl and-H4dchiardiermyretingd).93. YMeny| pr opi onate Rf: 0. 64

(n- hexane: et K9l 1d39@gy@x£carbgnyj|:2-mvmolm@ rb@ghzry;olldme (1.797 g) from 1-benzyloxycarbonyl-

2(S) - ( 2- met hexsgedifing @#?M@Bﬁ'ﬂ@'ﬁ'}ﬂ'@k@';mﬂ PRI Sbi onate RF:  0.63

(n- hexane: et hyFf ac et B(ehlorgorm:metiang). 9igYVigenzy |

2(S)- (N Ff’et hox car bonyl met hyl - N-met hyl am nocar bonyl oxy) - 3- phenyl propi onat e

15 n hexane ethyl acetate, 2 1, V/V) (4) Benzyl

2(S N ( 2- hy t h N- I Rf :
O( 6)7 E ot é\yl e cr"%veﬁe olbt% Ct?dlrl?g to n%‘IXr ma%né? hoetm{ oPﬁ;Q&'raQQ,a{ e

5 ( S) (N sace t R\EX E}X nobu}tﬂé |dme (1 A7 1)?') g’)frorrF] 1- benf)yljog g]angro]rgtl e
éforﬁt(?ﬁertf@ (ﬂ"’91 V Benzyl

2( ) - (2( S) é>h01xy&aﬁ oRY-B-béH zbﬁhm, ramnaué omeb %%p hRRY | PhARIRTRAER :
0.36 (n- hexa iBid (888 R§)Ah@nipptirid-acid7Mmg)./) Benzyl

- ({n-but y1 - N—at hy| @e8 @isasrmemtaton)i; \BNp enyl propi onate Rf: 0.69
(n-"hexangs et iyl 1-Beeyickydarbomi-3-(N-MudkycaBdryBBidasyl)pyrazolidine (4.25 g) from 1-benzyloxycarbonyl-
2('S) - ( N- met hyyrabtlififeea-428 §)\shaNt-baoqcatonyH wayine @8 @ny| pr opi onate 25 Rf :
0. 58 ( n- hexanenRet hyd.sschedraitrey;methadal, &M/ WY) (9) Benzyl
2('S) - ( 2( R) - me#)HeBepeyvinxixmrirphybe-(N-asiytli-inesylipyaalition (2135 xg) frorg -1 (phrzmipxyoarbnmy ipyragokdingf :
0. 35 ( n- hexane78tghgid Nracetybli-leucing: (11442‘0} V) (10) Benzyl
2(S) - ( N- e& but y Rt N- n&f0H{gh 'Qﬁ‘?f?fmmﬁa\amb - 3 henyl ropi onate Rf: 0. 67
(n- hexane: et Hg)l 1ﬁgrgyla*y@arbogylf—(NWtowarbo -togé idyl)pyrazolidine(2.442 ¢g) from 1-Ben-
2( S) ( N- et hw“’wiﬁm@w Yf%Fﬁi'q'fBé%FB@th!gﬁ“@‘yiﬁR?ﬂm prt‘Eﬁ!ﬂ Lshistiine (4913 9). o 65

t hvPf acels réhlor orm:m
205 (2( S - py BRIy s NG ), Fseastons 29 an SR
0.19 (n_ X % %q ?:Is g aé:trons Wﬂl’ftﬁg) S Ol m s were used as
2(S) - hexane %ngene o no'car onyI oxy 3- phenyl pr opi onate 35 ~ Rf: 0.62

(n-hexane: ep byl wargf ate, 2:1, V/V) (14) Benzyl
2(S)-(2(R - t hyl pyrrolidi ne-1-car bonyl oxy) - 3- phenyl propi onate Rf:

0.16 (n- Qsexan@Bﬁ&)@Veroﬁﬂ@k@fp@eraz?nel(Z 1Y/ o) wals loblainBi €dbkding to a similar manner to that of
2('S) - [ N ( 1(#Rpparambidednh Bipéiating Q1084 g5 - ut&kyeaasohmnﬁner@m@rgbonyl oxy] - 3- phenyl pr

opi onate Rf: mp:0. 5@ofro.d9rexane: et hyl acetate, VI'V) 40 (16) Benzyl
26 -[N-(2- dlnret hyd.sBrghnedanbemdhos BhyVy)y N- met hyI am nocar bonyl oxy] - 3- phenyl pr
opi onate Rf: 0.43 (ethyl acetate) (17) Benzyl

2(S) - (N- mor prbmatiorodar bonyl et hyl - N- met hyl am nocar bonyl oxy) - 3- phenyl pr opi ona
te Rf: 0.35 (ethyl acetate) (18) Benzyl

2( S) - (N- di met Ky 2aken of beraviA (%vqﬁgwﬁmhmlpmlp%#ﬁ ﬁ'&:mb‘o ydrgu é‘ﬁ owaspi
onate 45 adde |chloror@atlyhc g@fpfmate azamlé)Th? rERW#pN qluxed ours. T re was
2(S) - [N (] Iod) 1t 91" Fro8ndr WErR gﬂ"?ﬁeﬁ M) NyaseRdeng BP0 Ehey gmnr dp}iﬁ

i onat e temp rature for 3 hours. Aftér evaporation of the solvent, the residue was dss Ived inl sthyl acetate (: mI)

The solution was washed with 5% hydrochloric acid, 1M sodium bicarbonate solution and water succes-
sively, dried over magnesium sulfate, and concentrated under reduced pressure. The residue was purified
with silica gel column chromatography (25% ethyl acetate in n-hexane as eluent) to give benzyl 2(S)-
morpholinocarbonyloxy-3-phenylpropionate (367 mg) as an oil.

50 Rf : 0.52 (ethyl acetate:n-hexane, 2:1, V/V)

Preparation 32

To a solution of benzyl 2(S)-hydroxy-3-phenyipropionate (513 mg) in dry tetrahydrofuran (10 mi) was

s5 added frichloromethyl chloroformate (0.244 ml). The mixture was refluxed for 18 hours. The mixture was
cooled to 0°C, and a solution of 4-(N-methyl-g-alanyl)morpholine trifluoroacetic acid salt (1.44 g) and
triethylamine (701 mg) in dry tetrahydrofuran (10 ml) was added thereto. The mixture was stirred at ambient
temperature for 2 hours. After evaporation of the solvent, the residue was dissolved in ethyl acetate (50 ml).
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; [err] Rf: 0.61 (ethyl acetate:n-hexane, 3:1, V/V) (20) Benzyl
2(8) ['N- (4- pi col yl am nocar bonyl net hé 0)619N_ net hyl am nocar bonyl oxy] - 3- phenyl pr -
opi onate 50 nm: [err] Rf: 0(18%B3r of or m net hanol, 6:1, V/ V)

(21) Benzyl

R S PR T s e

(22) Ben silic column chromatography (50% ethyl acetate in n-hexane as eluent) ive benzyl 2(S)-[N (2-
2()- <2<R> L’ip e mﬁ%ﬁ ) asbariln

CoR ?X .naesﬁo y| a8 nehyBrRpiRRRYFBMg) assandaeny| propi ona
e

2(S) (6(8) 2 oxo 1, 4-di azabl cycl 0[4 3 0] nonane- 4- car bonyl oxy) - 3- phenyl pr opi
onate Rf: prefhrdlidn §2t hyl acetate) 30 EP 0 300 189 B1 (24) Benzyl

2(S) - (4- MeThyT - 3- oxopi per azi ne- 1- car bonyl oxy) - 3- phenyl pr opi onate Rf: 0.41
(et hyl acet atrig folldMnyg cBepuuyds were obtained according to a similar manner to that of Preparation 31 or 32.
2('S) - ( 3+ox opit yRenzyk 2(BENN-disiniamingtasiopylog)-ihemirgpiong® onat e Rf : 0. 38 (ethyl
acetate) 5 P(26)0€k(n'1\9ﬁane ethyl acetate, 2:1, VV)

E‘

2(S) - ( N-i soblexBerzvt AEEmet proingcprpony *Vér?rPFR%'a’PB%S?I oxy) - 3- phenyl pr opi onat
e Ri: 0.69 (A heR%@-h@tarmthv ek &L V0N 1/ v%m%
2(S) - (N et H§) Bereyh HERBhTAM (i?%{‘rylﬂlﬁ‘ 'r%?th‘g’?’%ﬁﬂc &Pﬂbﬁ?W°8%V?p'@aﬁhenyl pr opi o

15 0. P °Fﬁe§?§??@"%?t
g?ts)e [RfN- rret h‘?’IB Vd?%ﬁ{} é&‘i}'fyg H‘W??éb@g‘fj%‘ E%‘ThéS'?Sf’]m'°f§’"?r)l‘F1enyI pr opi onat e

%(()SQ_, TN 'VEt h&’\ ﬁng? ql,a ce @g{hhﬂﬁ?ﬁ%: g"é"ﬁng’%%“xm" ‘ﬁ]helg%éryﬁ' g{af)%lanyl pr opi on
ate R : @% ' i( @9 éar BlPrne-?«chbcanoQQ—(i—f:ﬁéﬂ%lpr@ﬁMﬁé|
£ Q,g;agp&pﬁ;{ggg{a 051y am'nocar bonyl oxy] - 3- phenyl prop

2(S) - [N—
i onate Rf: gy R qu— 4 ﬁd&%onyl%@)—&-phe\(%roﬂ«&mate (31) Benzyl
2(S)-[N-{2- (etﬁ@oxyggﬂaqgﬁé}, ofate apcanbonyl ) et hyl } - N-nmet hyl am nocar bonyl o
Xy] - 3-  phenygpacagy 2SRNamdtyl- N-phéi\ oBFiahmbladbRlicny)yBoheyippiohate 10: 1, V/ V) (32)
Benzyl 25 Rf:  0.58 (n-hexane:wethyl acetate, 2:1, V)

2(°S) - (2( S) - mey benxyy eis)-2(R)-pyhogtarishyigyrilidha iserhgriyioxy-p-pBenplbrepigriater opi onat e Rf:
0. 92 (ethyl adétat @ps @hexang:3R) addtezl, VIV)

2(S)-[N-{2- (Qo)rﬂanthﬂS)r(NmebmW mﬂﬂ\ﬂmmcﬁmbm{i-hl}dnylpmplm@hyl am nocar bonyl oxy]
- 3-phenyl - dibi onBEE(nfpxanestiy! Eptatec 1.0M0f or m net hanol , 9:1, VN) (34) Benzyl
2(9S) - [|\|-3'22 ((21 eeayl PrNimethylN-ehen W'@F*%ﬂ}’b’w‘?@ﬂeﬁv?’%"ﬁ'@car bonyl oxy] - 3- pheny

| RfRf : (mhexapgiethyl
propi onat e Xgﬁ ?’ IV yrg%rﬁ?rbg?ﬁ'%ﬂ@‘aﬂhﬂémpfﬁﬁw ] - N- et hyl ani

2(S) - [N-[ 2- [WF{,BZ"’(Y h2(5)
et h acetate) (36) Benzyl

nocar bony| OXélFtﬁeE%E J %:lg:ﬁ]% 3122%3{ {f‘%?n nocar bonyl oxy] - 3- pheny

2(9)-[ N‘
|

ZEWS;)pI[&‘[Z { nz% 6{ . onat? hyl am nocar bony
| oxy} - 3- pheqylds ﬁé}pé(ﬁb ﬁ-t(‘RR) orpholm nﬁﬁwﬂw éﬁﬁa@rﬁ’ﬁo@rbonyloxy]-&phenylproplonate

Rf : 0.58 (n-hexane:ethyl acetate, 1:3, V/V)
40 {16) Benzy! 2(S)-[N-(2-dimethylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate
Rf: - 0.43 (ethyl acetate)
(17) Benzyl 2(S)-(N-morpholinocarbonyimethyl-N-methylaminocarbonyloxy)-3-phenylpropionate
Rf:  0.35 (ethyl acetate) '
(18) Benzyl 2(S)-(N-dimethylaminocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionate
45 Rf:  0.44 (ethyl acetats)
(19) Benzyl 2(S)-[N-(n-butytaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenyipropionate
mp: 48-50C
Rf: 0.61 (ethyl acetate:n-hexane, 3:1, V/V)
(20) Benzyl 2(S)-[N-(4-picolylaminocarbonylmethyl)-N-methylaminocarbonyloxy]-3-phenylpropionate
50 mp: 98-100°C
Rf : 0.60 (chloroform:methanol, 6:1, V/V)
(21) Benzyl 2(S)-[N- (N methyl-N-phenethylaminocarbonyimethyl)-N-methylaminocarbonyloxy]-3-phenyl-
propionate
Rf : 0.52 (n-hexane:ethyl acetate, 1:3, V/V)
55 (22) Benzyl 2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1 -carbonyloxy)-s-phenylproplonate
Rf: 0.31 (ethyl acetate)
(23) Benzyl 2(S)-(6(S)-2-0x0-1,4-diazabicyclo[4.3.0lnonane-4-carbonyloxy)-3-phenylpropionate
Rf: 0.42 (ethy! acetate) .
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(38) Benzyl _

2( S) - [N- (2-1 sopropyl am nocar bonyl et h|¥ é N- net h}/l am nocar bonyl oxy] - 3- phenyl p
ropi onate Rf: 0.67 (ethyl acetat e) Benzyl _

2(S)-[ N-(2-(4-net hyl pi perazi ne- 1- car bonyl ) et hyl } - N- net hyl am nocar bonyl oxy] -

3- phenyl ropy fu h: V/V) (40) Benzyl
2( g) [KI— ( 2pt hi oggér%ﬁqﬁﬁ Meé:&bégxo 'SJ?%%Q %P%Hﬁ;’ Pgmklgg‘gr%onyl oxy] - 3- phenyl p
ropionate Rf: (o5 Bbn ﬁz&fzsmp.parasﬁai @a}boﬂﬁoxy)dﬁaylm

2(S)-[N-(2- (2 t 38 lep fe@@y bonyl ) et hyl } - N-‘met hyl am nocar bonyl oxy] - 3- phe
nyl propi ogat e (48§ Benzyl Q(Sp Pi-ibadltoycarBen@inathPN-riétid)amirdeamionyiong - $phenylpropionate
[N-{2-(1, 2, 3, 6- et r DBgdi-mRynbietiyieeetdte,ar ONY| ) et hyl } - N- net hyl am nocar bonyl ox
y] - 3- phenyl praspBamay 2)-Rmethyl-8-pB&hethgbsyydrboapiastayiaminodabonyled B3-pideyiarydionate

2('S) - (2-i sopr opk:cardyaiimhexmpetiyiakstate.29; WV ar bonyl oxy) - 3- phenyl pr opi onat e

Rf : 0. 73 ( cKAspParkyd 2(B)-iNenéteuhBH(E-methyi-2-oxghiiyl)qrafubrarBemiexyl-3-phenylpropionate

2(S)-[ N -Pnet hyRicar &ﬁw}r@aﬂemumtm@H yYMydr azi nocar bonyl oxy] - 3- phenyl propg
onate Rf: 0f BB%"PX' @hyﬂl@ h;@ -S-nglwgqul)ammocarbonyloxy]-s-phenylproplonate

2(S)- [ N- (NN-di nBihy! e Y'Nc?@t@ #i'm¥¥hy| hydr azi nocar bongll oxy] - 3- phenyl p
ropi onate 50 (0 Be"Féf' 2(3) ["b'“ G P’°%P(’5¥5°P‘39P'?é’)m Ty Bamingeibapyloxyl Phe"V'P’°P'°"a"°

of

hen | pro
2(9)- [\ (gor el phﬁ ; gy OB %XH e AN I
2(S)-[N -(iso { '0"3% on)‘ml\khf* q%%ww hydr azi nocar bonyl oxy] - 3- phenyl pr.
opionate Rf ‘g
2?8){ (N - (benésﬁggezza‘rz ﬁ)) i tﬁ - "dlf:E gfc?rg:z;fﬁ%‘é arbo Benﬁl{}mp'%ny; 3- phenyl prop|
onate Rf 101268)-fN- fdliRcethylamincoarbdnyleéth Brfiifocarbonyloxyl-3-phenyl-
2(S)-(N -ﬁasobéﬁ);x?ﬁf bo%wﬁ*N ?I met h)‘/’l hydr a2|y>1%c)21r boeﬁ?oxy - 5 eyrlly ppl‘(%pl
onate Rf: 0. 3 :( c lolso fenfordtoft:ehadNeh, vap0: 1, VN) 31 EP O 300 189 Bl (50)
Benzyl - 2('S) - [ kd4) Benby dcsgapw{et(ilmbdyld}ﬁir&tiibdnﬂmhmgw&ﬁdﬁﬁl&ﬁrﬁéﬁ)'ﬂonﬁoxmhﬁwﬁ@ibha@at e
Rf : 0. 64 (ethmi: acet o) acelath) Benzyl _ _
2( S) - [ N- nast hy (35NBgr2y! {2I$)1-{ 22> (2t pyday hetid}N-inpthanihescirpdngithy ) Nenbdthy lainibt afd6yadxiple N
yl oxy] - 3- phefyhenyiotopionratet e 5 Rf : 0.43 (ethyl acetate) (52) Benzyl
2('S) - [ N- et hyl - RE:{ 2 0(1RHdtybasarelgl y| - N- et hyl ami no) et hyl } ani nocar bonyl oxy] -3-p
hepyl - propi off§} Benpfl 2(S)- [Wzﬁp'f@ﬂqmwﬁi@eﬂmhé‘}‘N(@!)Vlamlﬂmwloxvl-3-9henylpr0Plonate
2(S)-[ N-net hyI 'N—{Z O(fsthybars | - N- et hyl ami no) et hyl m nocar bonyl oxy] - 3- p
henyl - 10% Rageu e 2 24 [N'[2 6&/ @?N@Dﬁweﬂy@@m&?ﬂ@ﬁ"w Maethylaminocarbonyloxy]-3-

2(S)-[ N- et hy f"ﬁp' o y ho; i nocar bonyl ) - N- et hyl am no} but yl ] gm nocar bon
th t e
fia e %é%%sﬁfﬂggxmmcﬁ AR o vl .
i nocar 6

2(S)-[N-(4- m) Q | ra
onate Rf: 28% Yo 1}-N-methy! rhonylo enyl-
2(S)-(3- hydro Hbrl%%“ d Z' cabf”yr)ethp‘(}énafthy?'?f%a%'y 1“’#8#4" 4
benzyl 2(S) yﬁ}r oxb4$((gﬂam,qgtgg,bp§1atm(513 ng), 3-hydroxypi peridi ne
hy'di-ochl or i deabPdehzyinBs)-[RitslthformohdhM c@n‘%d}%thyl)—N -methylaminocarbonyloxyl-3-phenylpropionate
Rf: 0.76 (ethyl acetate) '
40 (41) Benzyl 2(S)-[N-{2-(2-thiazolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy]-3-phenylpropionate
Rf: 0.83 (ethyl acetate)
(42) Benzyl 2(S)- [N-{2-(1 12,3,6-tetrahydropyridine-1-carbonyl)ethy!}-N-methylaminocarbonyloxy}-3-
phenylpropionate
Rf: 0.83 (ethyl acetate)
45 (43) Benzyl 2(8)-(2-isopropylcarbamoyIpyrazolidine-1-carbonyloxy)-s-phenylpropionate
. Rf: 0.73 (chioroform:methanol, 9:1, V/V)
(44) Benzyl 2(S)-[N'-{methylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxyl-3-phenylpropionate
Rf: 0.68 (ethyl acetate)
(45) Benzyl 2(S)-[N'-(N,N-dimethyicarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropionate
50 Rf: 0.79 (ethyl acetate)

(46) Benzyl 2(S)-[N'-(morpholinocarbonyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropionate
Rf:  0.36 (chloroform:methanol, 10:1, V/V)

(47) Benzyl 2(S)-[N’ -(isopropylcarbamoyl)-N,N'-dimethylhydrazinocarbonyloxy}-3-phenylpropionate
Rf: 0.77 (ethyl acetate)
85 (48) Benzyl 2(S)-(N'-(benzylcarbamoyl)-N,N"-dimethylhydrazinocarbonyloxy}-3-phenylipropionate
Rf : 0.42 (chioroform:methanol, 10:1, V)

(49) Benzyl 2(S)-(N" lsobutoxycarbonyl -N,N" -dlmethylhydra2|nocarbonyloxy)-3-phenyIproplonate
Rf: 0.36 (chloroform:methanol, 10:1, V/V)
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(405 ng) 20 Rf : 0.70 (ethyl acetate) (57) Benzyl

2(S) - [ N- et hyl - N- ( 2- phenacyl oxycarbo % ei Hg‘) am nocar bonyl oxy] - 3- phenyl prop
i onate Rf: 0.78 (ethyl acetate) E(Ps‘g I

2(S)-[ N—{4 (N-nmet hyl - N-i sopropyl car banoyl ) but yl } - N- net hyl am nocar bonyl oxyl -
3- phenyl - RS0, a)) Benzyl
2(S)-[N-(4- &Fﬁeﬂi}ﬁé(f) [ﬁmwﬁfy? Vi eth?lﬁﬁrﬂr%&ﬁg*}%]ﬁsgpgsa@g?kgf oxy] - 3- phenyl pr opi
onate Rf: (s} Shbnkyit [I@ﬁ@tﬁﬂ-ﬂ@ N- @mphaﬁ&?abﬂonyl)-N-methylam|no}ethyl]ammocarbonyloxy] 3-
2(S) [ N net hyﬂen,hb,{,p?m b zrmr phol i nocar bonyl ) - N- met hyl am no} propyl | am nocar bon
yl oxy] -8- pheaayl poepletpiicaats)0 Rf : 0.31 (ethyl acetate) (61) Benzyl
2(S) - [ N- et 5g) - NBéndyl nOr3u)di-mathgiaN-{2e(Nysoputyoyl-hahyiamirothipidamyinooadydnyiBxypSrarenylor op
i onate Rf: proflorid® (et hyl acetate:n-hexane, 5:1, V/V) (62) Benzyl

2(S) - [ N- et hyRf: N- P87 (eltvi asetgielopy| - N- met hyl car banoyl ) pr opyl } am nocar bonyl oxy]
- 3- phenyl - {58)opi Benayle 3HS)-IN-methgFN-{2-(Ngsougleryldtmafhylamineiethydaminogsanmiexyl-gphenyly V)
(63) Benzyl propionate

2(S)- [ N- Met hyﬁ" N-{)24 Wlacﬂéﬂa)ox ar bonyl - N- net hyl anj %et h h am noca bonyI ox

y] - 3- pheny| $% %["{ eyl [4’1['?' 7R 'Wfifrb%!(*)sij'mﬂti} 'B???’bfﬂy ﬁﬂa hat
(1.36 g) anfh® car bonyl N, N - di net hyl et hyl ened| amine (1.0 Rf
0.59 h "

2( S) - Enl\l-s( gx ) "S'OC?\T%?T\!\[{%'? émetr? (girg'P cgljr?y i pge"fﬁ'ﬁroﬁ'f/ a[t)er opi onat e
) 0 53 Y Ing erJ \5/ m T nz -
25 1o E‘% gﬁm gty 3ﬁ°"y>ba:%h'$@‘r§%?&% 070 T o
oxy] - 3- prop| onat e acet at e Benzyl

- [ Np et hyas~ N- 0F0 (etfidcom) car bam)yl propyl ) am nocar bonyI oxy] 3 phenyl prop.
I onat e Rf: (570BeRz) £(8)NhettiFFIB{2E0henacyidkytarboryiehyhamidocarbddyloky Z-bhdR@ipdpibnate
2('S) - [ N- met hyws- N- 038 gt &eta®) hyl hexyl ) am nocar bonyl oxy] - 3- phenyl pr opi onat e
Rf : 0. 52 (s8y hBstayie: atﬂ)-I[l‘}Lt4-(ummt-n-;soﬂoﬁylcarVéﬁi@yl)t(mﬁﬂ)N—Bethﬂgmmocarbonyony]-S-phenyI-
T 2(S)-[ N-(2- peggratepyl t hi oet hyl ) - N-met hyl am nocar bonyl oxy] - 3- phenyl pr opi onat e
50 2sRf . RfQ. 46.59 fethyacetate) et hyl acetate, 2:1, VN (69) Benzyl
2('S) - ( 2- ace(sp) GerhYEHDHYisoRonykebamay byt ety arpbnyioy Y Dlegiptster |
0.41 (ethyl o¥et als6 (etyeseetple) 1:1, V/ (70) BenZé
2(9) - (2-but sﬁpm%seavhy%ﬁ)d%w&hm&lﬁﬁ@mw 'Beaﬁwww vigpialorpiapinesakeylory-3-
0.68 (et hy| Phepdgrogionate n_hexane, 1:1, V/V) 55. (71) Benzyl
28)- gff;;s%%g,glg WW‘E:@.@.@@PG eI AL S
2(S)-(2-benzgyl ygéﬁ d - 3= phenvl.poropi onat e Rf -
S5 (i e B R e b ifiie PP B
2(9S) - (235cyc %exybqgﬁiﬁ{%&&gmg epgyrw\gam ne- 1- car bonyl oxy) - 3- phenyl pr opi on
ate Rf: BEBH S RMLE {2 N BARE Earboyl-N-mynidoythy i &aibeitbonyioxy 1-3-phenyl-
2(S)-(2-ac eérx.!u&wea(ze lg) elbmaazypaémmym TyibrdploRdly (16 QY 'aRd) Rl t%maﬁ'ycamon HNER-
(&L«hyl acet ahethﬂeth\ﬁ%admml( 8g.VI'V)
Rf: - 0.59 {(n-hexane:ethyl acetate, 1:1, V/V) '
40 (64) Benzyl 2(S)-[N-(3-isobutyithiopropyl)-N-methylaminocarbonyloxy]-3-phenylpropionate
Rf: 0.53 (n-hexane:ethy! acetate, 1:1, V/V)
(65) Benzyl 2(S)-[N-methyi-N- [5 {N-(morpholinocarbonyi)-N- methylammo}pentyl]ammocarbonyloxy] -3~
phenylpropionate
. Rf: 0.43 (ethyl acetate)
45 (66) Benzyl 2(S)-[N-methyl-N-(3-isopropylcarbamoylpropyl)aminocarbonyloxy]-3-phenylpropionate
Rf: 0.32 (ethyl acetate : n-hexane, 5:1, V/V) -
(67) Benzyl 2(S)-[N-methyl- N-(3-oxo-5-methylhexyl)am|nocarbonyloxy]-3-phenyIproplonate
Rf: 0.52 (n-hexane:ethyl acetate, 2:1, V/V)
_ (68) Benzyl 2(S)-[N-(2-isopropyithioethyl)-N-methylaminocarbonyloxy]-3-phenylipropionate
50 Rf: 0.46 (n-hexane:ethyl acetate, 2:1, V/V)
' (69) Benzyl 2(8)-(2-acetyiperhydropyridazine-1-carbonyloxy)-3-phenylpropionate
Rf: 0.41 (ethyl acetate:n-hexane, 1:1, V/V).
(70) Benzyl 2(S)-(2-butyrylperhydropyridazine-1-carbonyloxy)-3-phenylpropionate
Rf : 0.68 (ethyl acetate : n-hexane, 1:1, V/V)
65 (71) Benzyl 2(S)-(2-isobutyrylperhydropyridazine-1-carbonyloxy)-3-phenyipropionate
Rf: 0.68 (ethyl acetate:n-hexans, 1:1, V/V)
(72) Benzyl 2(S)-(2-benzoylperhydropyridazine-1-carbonyloxy)-3-phenylpropionate
Rf: 0.66 (ethyl acetate:n-hexane, 1:1, VV)
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5 [(75) Benzyl

2(S)-'(2-isobutyryl pyrazol i di ne-1- car bon 3- phenyl propi onate Rf: 0. 50
(ethyl acetate:n-hexane, 1:1, VN (%paﬁmﬁi

2(S)-(2-net hoxyacetyl pyrazol i di ne- 1- car bonyl oxy) - 3- phenyl propi onate Rf:

0.20 (ethyl £ ’
2(S)-[2-(4- d| f’%ﬁ q‘%*y' %&g"e ol Qaz'ﬁ) %%AOB‘S%"VT?‘ S TYIRRRERy 1 pr opi on
ate 10 ré}t:lﬂl BW)-G—pﬁen}l rob{&‘)ate( 78) Benzyl
2(S)-(2- benz ,am rtpgq }é{ea,zrg |1qev car ony oxy) - 3- phenyl pr opi onat e
"R 0.19 (@ishEdnzp@ §‘ob ARine-chrb BHHd Bikte

2(S)-(2- rret hyI gﬁrntz)gmg)( t@y &y'gmgmg"ﬁ v;a;agMI ?xyn)yggalphenyl prop| onate Rf:
0. 67 (chl or ofmy B&rﬁﬁfztﬁ-mﬁethogya&etylbﬂi&oﬁhﬁe-1-cérB@n)IoBﬂ}a-bbdnylproplonate
2('S) - (2- nmor phoRi :nocxaoliany beelateazekaneli 11eV/AY)y car bonyl oxy) - 3- phenyl pr opi onat e
Rf : 0. 45 (¢7hpénzas) Eﬁ-(&-)im(eﬂ}il)mlﬁkmuwm)pyrazohdme- -carbonyloxy]-3-phenylpropionate
2('S) - [ 2- (Nt - bBt ox ycdr(thtomfdrmimethenst Pi1) YiV)r azol i di ne- 1- car bonyl oxy] - 3- phenyl pr
opi onat e Rf: (78) Bergd 2(&1421@hzowe@mmsvlwr#zelsda\ﬁé-carmonyloxwfﬁwen(rmpiomnzy|
2( S) - [ 2- (N- acefRil - 10-19deteyy Frepsng.ditn¥VIL - car bonyl oxy] - 3- phenyl pr opi onat e

Rl : (79 Bagyl (2@) g;p /?9 ne-1- gé:}qg%}qu)-s-phenylproplonate

2(S)[2 ([err] B hut &AL QSQS'H °t I-L hIStId¥ gaﬁyrazolldlne | - car bon
yl oxy] - 3%%pher8) BoBH SH&r ‘i’%h° b°"ﬁ yia§°'(‘ PATROAVEBVATRIRYIRRARE, 1:1, W/ V)

8 | A b 3. 2
éf(fw ?i? ngnétg 4%?,.94’ al e ;ﬁ% 53R RBRH LRIl RRE © 29
0. % (ethy Xc 5’?%9

ny

QEJ Hid iyrgz%fﬁéqvéamg i BREloBLR onat e R :
2(9) [ 4- (t but( yc ,\ Qﬁt&@&%hﬁﬁ*"':‘!osgﬁf mmi,?f Bm?e - RARBWIRYIARhEREt ©

Ri: 0.33 (ethyplonaiset atein- hexane enz
2(S)-[4-(nor phg} i nqizﬁr(aﬁmyde)amrnﬁgﬁgnnewiq car bonyl oxy] - 3- phenyl pr opi onat e
Rf: 0. 49 ( qadhRénzi CFS)-ptRethyiptbdazife3Zdyonyloxy)-3-phenylpropionate
2(S) - ( 3- wydr oxprpyr radsigthynecefatey ar bonyl oxy) - 3- phenyl propi onate Rf: 0.61
(et hyl acet at@s) Bérizf 2(Sperastihylcarbamoyipiperazine-1-carbonyloxy)-3-phenyipropionate
2(S) (2 oxazol Rt na-(&hyt acelateny| oxy) - 3- phenyl pr opi onate 35 Rf : 0.41
% acet at(®6) Beriag) 26iA-(t-Hutakycaksn)yighyS@)pipBiezineyl-carbonyloxy]-3-phenylpropionate
2(5)- (1, 2, 3, 6- Bt r B3dethyd peotatpin-hexape.clals M¥hy | OX%@H Fhenyl propi onate Rf:
2y

0.81 (et ppy| A% Berey -2(§)- He(g\arﬁgohn@a@onyl)};imwog]_yar 3-phenylpropionate

2(S)-(3-thi azoﬁT di rfb‘(%?‘%ﬂ‘i’” henyl pr i onat e np: [err] 40 Rf :
0.75 (ethyl %{Fﬂ @(‘ﬁg‘ﬁwa’ﬁ’éﬂ’vf 'i“e"'g? FEEWMW“ te

ggg’% i, 2' g”ﬁ; enz ; : xﬁp ” o,g)ts‘?&e,?yﬁ‘p?ép%nate 0.82 (ethyl

2(S) - (2( \ |l oxy) - 3- phenyl pr op
i onate Rf: B éf'z ' ocf J ypog@ 32p 'ﬂ?n‘@%l?o%%ﬂé{é

2 2(S)-i rbonyl ox 3- henl r opi on
at&ga R§ (9 _579 u;n\é{qz a?%ﬂflwﬁé opiongta yl oxy) - 3- phenyl prop

m -75
2(S)-(6() - 3(Shf nor phe eghg%@,gtbg.ng,qaggat‘ IﬂWN)Z oxo0- 1, 4-di azabi cycl o[ 4. 3. 0] nonan
e-4-car- bonydopBankyl 2 toRdliAGaBBryloRy-BRphienylprépiohgte ( Chl or of or m met hanol ,
10: 1, VN) 50 Preparoszinyl acbtatetn-axame)1tat van of benzyl '
2(S) - [ N- met hyd3) Bbnzid-2(S-e(R)ensthgbd(R)alintethy i dribdniiy imoepholinaadoiyiory) 3epkgrylptbpiofetny | -
propi onate (1.8f:g) 0.64 (etobagetatepci d (10 nl) was added zinc dust (1.0 g)
port i onwisse d94) amg'yl@fﬂ)—(ﬂ%iapwmmyl-s-oxopiperazine-1-carbonyloxy)-s-phenylpropionate
Rf: 0.73 (ethyl acetate)
(95) Benzyl 2(S)-(6(S)-3(S)-morpholinocarbonylmethyl-2-ox0-1 4-d|azab|cyclo[4 3.0]nonane-4-car-
bonyloxy)-3-phenylpropionate
Rf: 0.78 (chloroform:methanol, 10:1, V/V)
50
Preparation 34

To a solution of benzyl 2(S)-[N-methyl-N-(2-phenacyloxycarbonylethyl)aminocarbonyloxyl-3-phenyl-
propionate (1.0 g) in acefic acid (10 ml} was added zinc dust (1.0 g) portionwise at ambient temperaturs.

56 After being stirred for 2 hours, zinc dust (0.2 g) was added thereto. The reaction mixture was stirred
overnight at the same temperature and filtered, and the filtrate was evaporated in vacuo. The residus was
dissolved in ethyl acetate (30 ml) and 0.5N hydrochloric acid (30 mi). The organic layer was extracted with

1N sodium hydroxide solution (20 mi x 3). The combined aqueous extract was acidified to pH 2 with 1N

33




55 After being stirred for 2 hours, Z|nc dust (0.2 g) was added thereto.
The réaction mxture was stirred overni at the same tenperature and
filtered, and the filtrate was evaf8r® 8Pr?‘vacuo The resi due was

di ssol ved in ethyl acetate (30 m) and 0 5N hydrochl oric acid (30 rr1) The

organi ¢ | axgrocwgﬁ 8t dn8 Slefahedd ulthhchiIOro %‘ rag{3 300 adtel Ydn bAD f
Th mbi Wi
188 Eg hlyg [Jate xﬁ%lpﬁ ,@%%; §°na8f| or iid Eﬁif e §3r 6"

extract was g@ash @ 1 \Mniofds }nQ{ﬁarBﬂGet rab,ga sqqe&MnagneS| um suI fate. Evapor atlon
of the splvent gave benzyl 2(S)-[ N methyl-N(2-car boxyet hyl ) -

am nocar bopipaxps 883- phenyl propi onate (543 ng) as an oil. Rf: 0.11
(chl orof orm et hanol : acetic acid, 16:1:1, V/V) 5 Preparation 35 To a
m xture of banza/ mixture of benzyl 2(S)-[N-methyl-N-(2-carboxyethyl)aminocarbonyloxy}-3-phenylpropionate (460
2('S) - [ N- metgy bad\ispiRitytaaniteo ¥ i)y in ) ahydmmis amdtiytenéd chipride 3¢ @ men whsp rdsled ONsthyd NE(@E60
ng) and ¢ sdimethyleraindprepylfcady@liimidp hydvochlatidedRTHUmY) pettibnmiserat 0-ShE.okfediseinglsfirred 3t theas
added N- et Eame-tpmpefature 1003 Hburp theysplsent wasrvaneateddm vdsadandrifiedresidue ivas dissolyed idethy2 74
ng) porti ofeRiate@@imin The eluting was washpd, yiths O.5N tadroghtoriq peid G rrel). twetep G0 il eguepsr 3
hours, t hes%db'ﬂ\/@Pﬁ’b%HS @vaporaar &30 mh aphbting @k wecepsslygand diad over geaghesism i n
et hyl acet gs@vamfat'°" TRE 8| (folvem eaee \werord g AfHINmethyl-Rrahubdaarbamevietyi d
(30 m) waff‘ ?c loxy} 'P“%{ggﬁ’a'a%a“’s%ﬁ% WHeHPLUr bonate (30 i), water (30 ni)
and brine ( S 5 )ely and dried over magne3| um sul f ate.
Evapor atio sol vent gave benzyl

AN Eﬁ%&ﬁp—%— | sobut yl car banoyl et hyl )- 15
am nocarponylﬂé%]lowﬁnggbﬁwhﬁrm g o atc%‘bglg sifdifar Abhn tLtha&f ] argioﬁgs (et hyl
acetate) Prepar abérefl O2(GON-{2-(N- «Iﬁ%n ESB ?ﬂrﬁ%oﬁ}l%’iﬂ?@lm\gé a%P henyl
accor di ng t Qurépichbtd1 kA RN NEIm t Bonkyd Iab S Jtl?ypﬁ-r(za&al'%ﬁ\{e I)am(nla):arbon Fé‘ﬁhenyl
2('S) - [ N-{ 2- (drbpionats ydeo Mgjdha mivh amah.mmy .yl } - N-nmet hyl am nocar bonyl oxyl - 3-p
henyl - propi omat e §.2@thIaetftsom benzyl '
2('S) - [ Nasret hgl - Neeqd C a2BpINR{NHBHhAN-iSDORIEDREMOY IRk I}-Nemgiyijrocartibh @eky PR HeRy |-
(460 ng) andordgionats hyde6inimg) nieon{ 1behzyiy R(S)- m‘-methyI-&(Z?éhrdoejeimylbamﬁrlﬂi\ﬁt)xygﬁphen;(l-2)
Benzyl propionate (846 mg) and N-methyl-N-isobutylamine (230 mg).
2(:S),- [ N-{ 2- ( NRfret h§T0 (Bihylscdtar)y | car banoyl ) et hyl } - N- met hyl anmi nocar bonyl oxy] - 3
- phenyl - pr d& oBergd (g@gNﬁg N-m¢tWtj@;ppgwI)carbamoyl}ethyl] N-methylaminocarbonyloxy]-3-phenyl-
2('S) - [ NStret HRjepioRgte 2 (844 mek yhenati AGrhr N-&qarogvethifiamirocarpondery bheheeyl-

(846 mgy) ancRKee ] '"m"gg'ﬂﬂﬁ“iﬂ R-Rielyhamiee mg)Rr 0.70 (ethyl acetate)
(3) Benzyl R 6 (sthy! acetato)

oo I e L B

2(9S) - [N- met hcy 03@? hyI ) am nocar bonyl oxy] - 3- phenyl - propi onate
i) -éﬁa

( 771 nyg) a“q %ﬁQJthh)l&Pﬂaﬂ‘éyn)%WN lqgl%ylanﬂocarb(%ylg?y] .(l %Fiemylproplonate

acgl-at e) (4) 15 3

2( S)-[N-(2- ca;@ E}qg%%?yﬁﬁ"%’:qf‘s’ 1 meth%’ Y ﬁ2 carlgfxr‘{%t%)arp'g?ﬁarr?grggpg r?y?nglpmr'o%ate 57eanr§?)pr 0]
pi onat e« 534 pp) foE0pt

2(S) - [ N- et hgl Baﬁzguze(spnnqew@hm&cmm@mo-hmwamtha?oopmfwﬁns@m@m&@ (fAR78
ng) and 35 mg)tyml epyn2(GHRMerI-N-Racarbempthylfainocafbomiox{ ek dhyylprapoRité (787 mgPand
Benzyl 4-aminomorpholine (251 mg).

2(S) - [ N-{ 2- (2Rnet heteyett péatate) banoyl ) et hyl } N- et hyl ami nocar bonyl oxy] - 3- pheny
| propi offlate (517 ng) from benzyl
2(S) - [ N- melregaration 37 car boxyet hyl ) ami nocar bonyl oxy] - 3- phenyl propi onate (578

ng) and 2- et hoxyet hyl am ne (136 ng). 40 Rf : 0.60 (ethyl acetate)
(6) Benzyl To a“solution of benzyl 2(S)-(3-hydroxypiperidinocarbonyloxy)-3-phenylpropionate (477 mg) in

2(S)- [N (27 pec?f"f’?ﬂ? cp B&ﬂﬁ%ﬂ aded, p 'dwuwe@'?j}f@"eﬁﬁ Q88 B 136ch heoRitpre was HEFRA Br op

i onat e fo7 t.” The mlxtur was passed through a FIor|s|I (Trademar manufactured by

205 T e ,;mc ey T A A L T

mg) and 4-argn ”Pé Hiosah et

55 Preparation 38

Benzyl 2(S)-(3-oxopyrrolidine-1-carbonyloxy)-3-phenylpropionate was obtained according to a similar
manner to that of Preparation 37.
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R 0.09 (ethyl acetate) 45 Preparation 37 To a solution of benzyl

2('S) - (3- hydr oxypi peri di nocar bonyl o&,}o iorop@ I propionate (477 ng) in

nmet hyl ene chloride (10 m) was add i ni'um di chromate (0.99 g) and the
m xture was stirred at 50 anbient tenperature overnight. The m xture was
passed t hrouggh aolgqueagnla:eﬁ,girm,ﬁ}(vm manuf actured by Floridin Co.)
(60-100 nesh) colum with diethyl ether and then nethyl ene chloride as
el uent. Corgpatitioatd on under reduced pressure gave benzyl
2(S) - (3-oxopl peridi nocar bonyl oxy) - 3- phenyl propi onate (278 ng). Rf: 0. 65
(n- hexane: et ITpl amdmtcatied nibthyleney/chiyrids 5(3 Pmi psmlutidni oin b&@y! BB (3-isobutylthiopropyl)-N-
2('S) - ( 3- ox opipyleihdcdibenylotyl-Sahénuinspbionels) 120 phlewas| gddeshinehiororerignzeicodsidafl 1ewg) by
accor di ng porticns.cAfiei tha raddiion was completerh thegrooling dopth wes iremeveizand3he reactip mixtugp@as] 89
Bl Rf: 0 stized (-4 aouesn dheceahifipn wescdlilled with ethyl agpiglp (24 B) #pdvpshed Bth 10% aquepes g
i ce- cool ed S f‘@ﬁ% @HT"d‘r?)d‘é“t‘i;ézon'T‘ Selypig AAHROYSFSOfjWp Pigprbonate (20 mi x 2), water (20
2(9) - [ N_1€ 3m) % Ist"ffP prl ried ‘'over magnesium suifate. Evaporation of the solvent gave benzyl
met hyl ani n8S4 é’ T‘?PW bogvipy behegyeaRiraty e q1a) as an o
m chl or oper berizoi c eéa"(’f tions. After the addition was
conpl et ed i ng bath was renoved and the reaction m xture was
stirred ele St%g%. The solution was diluted with ethyl acetate (20 m)
and vashed Wi ol 1 004- AR épyrsa@hmﬁlmétﬁmoémnmxyfs-&bew Rk (vs’%gé)ﬁ%l)'ued

saturat ed agRMAY % iak bﬁairhpd?ateear& :
brine succesgf.veloss @MiflaceiBN-hd¥ah& 310V magne5| um sul fate. Evaporation of

th,g/sol vent gave benzyl
2('5) - [ N-2g 3piepaiioh wi sul f onyl propyl ) - N- et hyl anmi nocar bonyl oxy] - 3- phenyl propi o
nate (145 ng) as an oil. Rf: 0. 15 (n-hexane: ethyl acetate, 1:1, VN
Preparati.on 4® 45ol3énzgef| benzyl 2(S)-(3-thiazolidinecarbonyloxy)-3-phenylpropionate(371 mg) in methylene
2(S) - [ N ( 2<hiesigp (Tophy [whigh wahgdoled ke *\C, Masnaditien 802nin-cljorepemnapicacig [(218 -muh dhy xtugspi 0
nate was olanstirediatzene tedperatutedor F0 sinvies afhem itk sediumpsutfitecaguesiis subipraand tethio®0 .
Rf : 0.258¢ 'Q!ld re pddad-thesetp,ang shefeixture was separeted. Jihe Sprarsied pavegus lgver Fes extracted
sol ution ofithawthyipnexghisride & fmash ABe combired Axirsh et Washecs With eaatest sadiumnydopes 1

i n net RPOHE s‘&'ﬁPB RdfRaturated spgium ghlords, sqlutien suseasgivph drieg aver mpgaesimfuliptes g,
m hI or opeft @i d '?{ . Obigifled Grystals pere washed with p-heppang o giveenzyl 2(S)-(1-
terrper atur8°f pzod xYHBRAeNYIpEBionals ??rﬂ‘ ul fite aqueous sol ution and
met hyl erf g%hlo b thvyt%‘r:eemg}dded thereto, and the nixture was separ at ed.
The separate aqueou Yayer was extracted with nethylene chloride (2

times). Thecomhed extract was washed with saturated sodi um hydrogen
car bonat e ﬁﬁu%@vn”and sat urated sodi um chl ori de solution successively,

dried over mR@GRSEbEPHdtichioRhoiRBGrREP R dhalyRrbpldRas ad @di’daHé@QcM S Bimilar
bt ai ned .CmydsdePdo Snar\&iPfapdvaion@sl. Wi t h n- hexane to give benzyl 2(S)-(1-
oxo-t hi azol i @p ne- toaatwonyl oxy) - 3- phenyl propi onate (350 rrg) 30 np:

[err] Rf: RE:29 ¢.of (i) aceadd)at €) Preparation 42 35 Benzyl
2(S) - (1-oxot hi onor phol i nocar bonyl oxy) - 3: phenyl propi onat e was obt ai ned
accordi mg Popmaten Ad | ar nanner to that of Preparation 41. np: [err] Rf:

0.24 (ethyl acetate) 40 Preparation 43
To a solution of benzyl 2(S)-(3-thiazolidinecarbonyloxy)-3-phenylpropionate(371 mg) in methylene

chioride (7 mi) was added 80% m-chloroperbenzoic acid (431 mg). The mixture was stirred at ambient
temperature for 2 days. Then 10% sodium sulfite aqueous solution and methylene chloride were added
45 thereto, and the mixture was separated. The aqueous layer was exiracted with methylene chioride. The
combined exiract was washed with saturated sodium hydrogen carbonate solution 2 times and saturated
sodium chloride solution successively, dried over magnesium sulfate, and concentrated under reduced
pressure to give benzyl 2(S)-(1,1-dioxothiazolidine-3-carbonyloxy)-3-phenyipropionate (330 mg).
mp: 110.5-1115°C ,
50 Rf: 0.84 (chloroform:methanol, 9:1, VV)

Preparation 44
Benzyl 2(S)-(1,1-dioxothiomorpholinocarbonyloxy)-3-phenylpropionate was obtained according to a simi-
s5 lar manner to that of Preparation 43. ~

mp: 77-78°C
Rf: 0.46 (ethyl acetate:n-hexane, 1:1, V/V)
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To a solution of benzyl

2(S) - (3-thiazolidinecarbonyl oxy)*3-phen I onate(371 ng) in nethyl ene
chloride (7 m) was added 80%mchF§r°o?9é 8 %gmc acid (431 ng). The m xture
was stirred at anbient tenperature for 2 days. Then 10% sodiumsulfite
agueous so},;d‘gd,ﬁgn@wd met hyl ene chl ori de were added 45 thereto, and the

m xture was-separat ed. The aqueous | ayer was extracted w th nethyl ene
chloride. The &ﬂfﬁﬂ'd?'ﬁdwzﬂﬁsf)%ﬁphﬂlﬁ&a?ﬁ@fﬁmﬁ&&bﬁﬁpr&%n% 408 thgP radmm&wzdrrmgﬁag
carbonat e gRldgbdaRB odert10WESalIRU Shodakbor (FBCng) AElS dfoSIRbRY drék8urs @i MdioBéh for 1 hour.
successisgvelns, soflfidntéhs AM&Ed SRPIMBHHENSdSMVcad ©,give 12(5)-FNAMINGCaBbE dxy B piRhyIgremiaced
pressur e .t acidy@2emd)as dybil.

2(S)- (1, 1- dimixot kisarbibiotdmneetBanclardlio agid, 84y1) V/8) phenyl| propi onate (330 ng). np:
[err] 50 Rf : 0.84 (chloroformnethanol, 9:1, V/V) Preparatlon 44
Benzyl 2( Skrepaiation 48 oxot hi onor phol i nocar bonyI oxy) - 3- phenyl propi onat e was

obt ai ned? according to a sim- 55 |lar manner to that of Preparation 43. np:
[err] Ri: @ 4®tigh hol basad a2SHN-Renemhalinocarbpnylefi)-Nampthylaminpcarbonyigxy liseheny|-

Pr epar at i Opfoq@agg 25 'E]Q)l iB) Itpegrfmobgﬁg 1) and water (10 ml) was hydrogenated over 10% palladium on

2(S hEAoA oS 30? °§’h ff e i ymeen po filteresigandy
ISRk AL i ?'amellrt’%ww%@'r Rl S
pressur é° of’ 9H?pé°§$ﬁhlor & ﬁlz '(a§'° ac'deeﬁo{”v)t ion was filtered and

|

concentrate I'n vacuo to phol I'nocar bonyl oxy- 3- pheny! propi oni ¢
acid (220 ardiSn &0 Oi | . 0.59 (chI or of or m net hanol : acetic acid,
8:1.2 VI tion 46 10 A soI ution of benzyl

2( ST - [ Naof 2- MaRORMAWAGLEAERRRoRL Blbinba Mol sAHiIBORRAR WML b parai IR o s,
propi onat e ((7)29s)MN-DiethyERinbeanshyidaly @ bhBrylpropidfic wad er (10 nl) was hydrogenat ed
over 10% pal | &l uno.pncrisrsiommditatoladlic add, 81:atvmspheri c pressure of hydrogen
for 1 hour. @es)sBMethax@athwaRtinotarbongs:@ys-phiaayigspivaienatidated in vacuo to give
2(S) - [ N-(2- noRphol o.5e(ctasrbfarmythettiahglbdetid\acie 8:iny, | \evyi nocar bonyl oxy] - 3- 15
phenyl peopi Bl AS)dt-Meth¢:yFEoonyjinethy:mdtieyfam]nodaftionylox()-3phenylpropionic acid
(chl or of or m m&¥ han®$0 (ghiereform:reattianol:a@tic acld, 8:UN)VABr epar ati on 47 20 The
fol I owi ng cdMR6RNE-Hvdrowyelit-Himethulamivecsroanvinyylt3phenyipropionieacidranner to that of
Pr: epar at | on 45“ or Q},@ (C q?form :methanol:acetic acid, 16:1:1, V/V)

2(’SJ - (N, N- Di @ AShtEdesdtbmeibidrrenty iy dazineaty ?x%g? Remderepionig ke - 0. 71
(chl or ofdr m ¥ an ?4 (&'E%TfP'E‘ ’“a’é’laﬂm a‘@“‘iacf VA )
2(S) - (2- Met HB ﬁ@&’ﬁ?"rx a Ia y '°35b° W Rt P'H,EH“BI?P'E agdid Ri:  0.55

(chl or of or m %z@ et ;
( %,L, hy:l‘et a ;?F grﬂ? oxy) 3- phenyl propi oni c
)f(r@ i -:91 ,pﬁbg,g

' 1, VN (4)
FOXY@E Al rof \Eg io]"? -dphenyl pr opi oni ¢ aci d

Ri: 0.38 (@ hzl(s;r( YNidioRekB ama rroaaaﬁ'eu @aru%wu ) piop.o}(é\!&.d (5)
2(83)- (N - Acet nk— | 0.505k mcy&for dNEERZ 183G FRponyl oxy) - phenyl propi oni ¢
acid 30 (10RB(S)-(N- @B&ﬂ-mﬁmyﬁﬁ%wmm&mhwmk@c@m d, 16:1:1, VIV) (6)
2(S) - (268) - NeRNOX &S (Bdifbriytietiahdl:siotieack - @vy| OXY) - 3- phenyl pr opi oni ¢ aci d
Rf:  0.50 ((thR(srdéMetng-Nphéngaminoambeyiory)deinehylplopiodic dcid V/ V) (7)
2( S) - ( N- n- But ¥ - N- ®$2ptiiaefermamthatabacptioacid) 1683 HpNARY| propi oni ¢ acid Rf: 0. 49
(chl or of or m(tR 2(3u(5)-Hedrexyinethylryrrdiding-G-carbdnyloxyg-phenylpropionic acid
Rf: 0.31 (chloroform:methanol:acetic acid, 16:1:1, V/V)
45 (13) 2(S)-Hexamethylensiminocarbonyloxy-3-phenylpropionic acid
Rf:  0.52 (chioroform:methanol:acetic acid, 16:1:1, V/V)
(14) 2(S)-(2(R)-Hydroxymethylpyrrolidine-1 -carbonyloxy)-s-phenylproplomc acid
Rf: '0.28 (chloroform:methanol:acetic acid, 16:1:1, V) :
(15) 2(S)-IN-(1(R)-Morpholinocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic acid
50 Rf:  0.26 (methanol/chloroform, 10%, V/V)
0.75 (chloroform:methanol:acstic acid, 8:1:1, V/V)
(16) 2(S)-[N-(2-Dimethylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic acid
mp: 138-144°C
Rf : 0.63 (chloroform:methanol:acstic acid, 8:1:1, VAV)
66 (17) 2(S)-(N-Morpholinocarbonylmethyl-N-methylaminocarbonyloxy)-3-phenylpropionic acid
Rf: 0.16 (methanol/chloroform, 10%, V)
0.53 (chloroform:methanol:acsetic acid, 8:1:1, V/V)
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- 35 (8) 2(S)- (N Methyl-Nphenethyl am nocar bonyl oxy) - 3- phenyl propi oni ¢ acid

Rf : 0.52 (chl or of or m net hanol : ace% &@& 6:1:1, VIV) (9)

2(S)-(2(R) - Met hoxycar bonyl pyrrolidi °l a B yl oxy) - 3- phenyl propionic acid

Rf : 0.50 (chI or of orm net hanol : acetic acid, 16:1:1, V/V) (10)

2('S) - (N-n- But yéyoPd b.ms!hasnun&%mmmymmnﬁanmﬁw&npm s-asynﬂp,a.samt £

Rf: 0.52 (chlmmﬁs RBbBARthaR8 Bkdti€ adh; BE:1, Vi 1 @ 11)

2('S) - ( N- Met hyh)dgrren u@mmme&afowmwametﬁﬁaamwd;qawam-@ﬁueeymmaﬁlcB&.a 0.52

(chl or of or m netrRranob.sBERbrofermabatithnol:héstid acld, 8:vANNV)( 12)

2( S)-(2(9 - I—lyedmaxs;-[mtwopymrnodarbdnwrsetW)wnéﬂMayﬁmoay@onﬂexpmmhmwo raci¢ acid

Rf: 0.31 (chl difof 00.08 cérbianmohetizpoeiacetic agid, 8:1:1.16V)1: 1, VN) 45 (13)

2('S) - Hexanet higl)e A8)- [M(NwawHbm}ehﬁwa"@ogﬁmymghn)m-mﬁhﬂanawdbwloxyl-S-QhGBﬂpromomc

(chl or of or m nasidhanol : acetic acid, 16:1:1,

2(S) (2(R) - Hydri¥x nﬁ??raﬂ“?fny’r"UT‘ﬁ’"ﬁﬁ‘?lécelcecéﬁ%ﬁ ’\9x -3 phenyl prop| oni ¢ acid
0.28 (c@?)(?f%'ﬂ%'?) ImetRvizayngsarbopypyreliding1 gan ’Eb’iy)' ‘P“‘\VKI?’°E'T5‘3 acid

' } | a
(Z)EJisz)ni[ 21— ggl(cl?)g 2(89(6% %‘}0_1 'Hb'ﬁ ‘S(Q aqigh ?é-t.h\%) %%r b%m)él OXX%F 3- phenyl pr
(chl or of or m " 8r"h'§ 'c ' .

2(S)-[N-(2-Di C %%% @%z mef,,f;ca é%; 3f r?}“ﬁr(')'?:gctr'dﬁony: oxy]t3 phenél pr

opi oni ¢ aci @2(3 rbonylo o 0&5,9 QEm net hanol : acetic aci

8:1:1, VIV) 55 accpf
2(S) - (N- Mor ph@é)l ' (Ct&:;%%;:m::h%ﬁgi aj;jlirﬂﬁ;:/gc;M&@Bﬁg@gﬁéﬁw&p&dﬂ&ﬂnyI pr opi oni

@A tREnél] 1F11TV, (4

( cﬁ'lgor of Q5 m rr(et)hm@k Mataﬂin;She:&thlydxyc&bohyuamhMAM.ooaGonyloxﬁe-paensﬁﬁpu&wacal (18)
2('S) - (N- Di net hyrrani .ot @hitvofoyr:matkdnyl] toid; Wt hy| ami nocar bonyl oxy) - 3- phenyl pr opi

oni ¢ acid Rf:@8)R(9IN- Meh&kblﬁ(a-fnathma‘mbﬂowﬂahmmﬁbnybxﬂ-e-ipdenylatoihorilc; acd\) (19)

2('S) - [ N- (n- But yAfam o &hlyoiayi:mettangll 901NVt hyl am nocar bonyl oxy] - 3- phenyl prop
ionic acid Rf(29')q aﬁrﬂgMéf?ﬁ-lMﬁﬂfchnxr-ﬁwmghlatllq\!})l)aﬂmeqrbooylm]-ﬁphe&!lmplomc\#IW) 5

(20) 25 f 19 (chloroform:methanol, 10:1

2(S)-[N-(4-Pi @@Izﬁ)ﬂ\'ﬂﬁ'ﬂﬂ‘&‘r@' Opgy °7¥'W‘WB€W9QCHH?WXBW1BWP@R'9']'Q @ldphenyl pr

opi oni ¢ aci d RfRf: 006% '?!’H'PWI*'B?“E?F?\H t W¥hol : acetic_acid 1:1, VN

26S) - [N (N Me@H | - é%WP’gﬁ?’?ﬂﬂvJQP‘BHWPQ?@PWP?“JM%?*WW%%&?% Waxéy]
3-ph I p‘?r "E: I f th | : t d 8:1:1,

- o-pheny 35”0 ag ghloroformmethanol(ﬁ)q \9/(/)0 orm met hanol : aceti ¢ aci

V/V) 10

2(S)-(2(R) - Dlé'ggﬁs) é(%ggm%"}a”ﬁgxm&ﬂ"eqm y3Pn f/’\o?)'?(f/ 9 3. pheny! pr opi oni
c acid Rf: O

2(9) - (6(9) - 2- Ko -%@4 1h |c°;/7€°|t° 658'?&3%&?@ QS‘E‘? oo ”‘*‘Wi@gﬁﬂm DrpRioniS
oni c acigsRf: gy, 44o€§18h|9:5f9rfrrpfﬁéfﬁaﬂafa&%89&d @£l vacid, 16:1:1, VIV) (24)
2('S) - (4- Met hy, ﬁm)%(s{nm{u (@-%rca;ubmocarbsf@r)mm-ﬂxwuaname&}s&\ynbﬂq Q-gﬁéﬁﬂbrﬁplé}ﬁ‘d &id15

RE: 0.25 (ch 0.51 @RérbROetRAGabdliC add, d8:1:1,n4 1 1

265y - (3- Oxopi Ewr azi sa-[ﬂu-[a:mrfa@wrieméarwl?mmwﬂwnmb@wowubtﬁwmmdthﬁﬁmmocﬁ}b&ﬁ)loxyl 3
‘(chl or of or m nphbidpnapionia@eiti ¢ acid, 16:1:1, VN) (26)"

2('S) - (N-issobut nycaobbhmbmmﬂ'ryéthahblmh;dwamnn(yat)bonyl oxy) - 3- phenyl propi oni c
acid Rf: 0. 2(96)@tﬁ%[l‘bfadﬂﬁtcplvlmnmrhmweﬂw%mewlau)-noza)bonylém‘;-phenylproplomc acid

2('S) - (N-Met hyl At p h@@hi"tfvﬂq“ ranensatieredich y&:Hhividcar bonyl oxy) - 3- phenyl pr opi o

nic acid Rf: G0. 31 nqg)tI‘f-,gppaylamw]g@argonyl\}mbyll-N-methylammocarbonyony]-3-phenyl-
propionic acud

45 Rf:  0.34 (chloroform:methanol:acetic acid, 16:1:1, V/V)
' (38) 2(S)-[N-(2-Isopropylaminocarbonylethyl)-N-methylaminocarbonyloxy]-3-phenylpropionic acid
Rf: 0.40 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(39) 2(S)-[N-{2-(4-Methylpiperazine-1-carbonyl)ethyl}-N-msthylaminocarbonyloxy]-3-phenyipropionic acid
Rf:  0.12 (chloroform:methanol:acetic acid, 16:1:1, V/V)
50 (40) 2(S)-(2-Isopropylcarbamoylpyrazolidine-1-carbonyloxy)-3-phenylpropionic acid
Rf: 0.54 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(41) 2(S)-[N'-(Methylcarbamoyl)-N,N"-dimethylhydrazinocarbonyloxyl-3-phenylpropionic acid
Rf:  0.51 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(42) 2(S)-[N'-(N,N-Dimethylcarbamoy!)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropionic acid
565 Rf: 0.63 (chloroform:methanol:acetic acid, 16:1:1, V/V)
(43) 2(S)-[N'-(Morpholinocarbonyl)-N,N'-dimethylhydrazinocarbonyloxy]-3-phenylpropionic acid
Ri:  0.08 (chioroform:methanol, 10:1, V/V) _
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(.28)
2(S) - [N- Met hyI N- ( 5- et hyI 2- oxohexyl 1N r bonyl oxy] - 3- phenyl pr api oni c
acid Rf: 0.18 (chl orof orm net hanoFa‘o)lsg.Bq 5)é?\/) (29)
2(S)-[N-Met hyl - N- (2- hydr oxy- 5- met hyl hexyl ) am nocar bonyl oxy] - 3- pheny! pr opi on
ic acid 25 7
(44) 2(SFIN-(1sofkopyRalbsidyBNN- thgﬁ}d@ﬂéﬂanbo%xﬁ-a p}(énva)roﬁlgr% acid

2('S) - [ N- Met hy lre \- (a2s3Qetirdtstneramdi:-Rafydciieisivi, ¥&fn nocar bonyl oxy] - 3- phenyl prop
ionic acid Ris) 2(SPINE Bk BArHnl PR N-TR sty lazinok&tbchylonl- Yphelydgrbpionic acid
2('S) - [ N-{ 2- ( ERhoX ye40r (bt wdotats: dandendracamcasia aarzgh )\e)hy | } - N- met hyl ami nocar bonyl o
Xy] - 3- phenyl6) piSpi-sotiutxyzarbehyEON-dimethylRidrazinofarkbdyidxg)d-ghenfimepimnicetitanol , 10: 1,
VN) (32) Rf:  0.34 (ethyl acetate:benzene:acetic acid, 20:20:1, V/V)
2( S) - (2( S) - &Y BSXxiNAeHindroxygthyi)y- ethularmnowmwmh&bwpromphelnyl pr opionic acid

Rf:  0.57 (chRbr of G¥2fehiaseforemethanaiaceticacidc 1611, Y& 1: 1, V/ qu
2(S)- [ N-{2- (48 wbrqmdmmwmgaﬂuﬁmwmmw -Armelpyisminglgiey! wnaqﬂhqutmwbxy]

- 3-phen¥d prcﬂfHPBH'Fé""&m Rf: 0, (chI or of or m net hanol : acetic acid,
16:1:1, VI V) 'géi: 0.33 (chloroform methanol:acetic aC|d 16:1:1, VIV)

2(S) - [ N-{ 2- é%@b‘?‘l?&ﬁ?’l 3'atewﬁ'}'mw*wWPcmw&éﬂ%m%eww Edheny
Iprop| oni c acmﬁ 043 chl orof ar.m ngt@qqq},wacetlc acid, 16:1: 1, V/V)

(35 "h orofo m:methanol:acetic

59 (N2- (1 T R R R R RBA T SPRS PEREBEH 1
nocar bonyl oxy %@@4 loRdfoRtRinGiRArsI ae&acqc.éqm A ymR: - 0.31

(chloroform ﬁ?t haé@ [NRloBILN[ 43R (Horphbfinodardon I(Imthgl’a?\'ﬁi)lo}butyl]ammocarbonyloxy -3-phenyl-

2( SATN-{2- (p%th.gg&,.eyl am nocar bonyf) et hyl } yl am nocar bonyl oxy]] 3- pheny
| pr opi o ¢ acig: Rfg.21 Ehickélorneitkrandhidetidacipiduanohy acetic acid, 16:1:1, V/V)
(37) (52) 2(S)-[N-{2-(N-Methyl-N-phenylcarbamoyl)ethyl}-N-methylaminocarbonyloxy}-3-phenylpropionic acid
2(S) - [ N-[ 2- { NR{ 2- Ryasi (chydrgferin:mutriativ):koatia aeiic ee:1010MA) } et hyl ] - N- net hyl am nocar bony
| oxy] - 3- phen§d) 2(SpiNefai(-Methylaisabutibarbamoyl)eitfyl}-N-méihyBainocarbonyloxy]-3-phenylpropionic acid
(chl or of or m mBt han®3s: (ehieeeforor:neethiach:ace®: abid]16:1), VIV) ( 38)

2('S) - [ N 2- |(§4¢ b Mﬂm@uw@mb-Nyne)hyhmmeqarbymmmcnbawlmwhloxgn] 3- phenyl p
ropi oni ¢ aci dR 37 (ertprofermimethanabpasticasdn tiiel. Vlket i ¢ acid, 16:1:1, V/V) (39)
2(8)-[N-{2- (R R/@i‘ﬁ ?R‘&S’é %PE?’HW'!?’SY():Q'PMHW 'é!‘ﬂ 9} - N- et hy| ami nocar bonyl oxy] -

3-phenyl propi 8hi ¢ Qrgform:me fnﬁ'ﬂ ot t hanol : acetic acid, 16:1:1,
v/ 50 4 2(S) [N- Methyl N (2-|sobutylcarba oyIethyl)ammocarbonyloxy] 3-phenylpropionic acid

2(9)- (2% so 'd 16” i onj c.
2 o e R gy Bt
2(S)-[N - (I\/Et yJ cadgq sormn eNanogé t:mél n%dlrg nocar bonyl oxy] - 3- phenyl pr opi
onic acid Rf(ss) 2@)-[511( QrEA Uﬁ&' Iarﬁﬁﬁ%ﬁ&n ]-% hgng Ipﬂ)ogn%m yél (42)
2(S) - [ Ngs- (N, N ey éw; o1 aZ' F oxy] - phenyl
propi oni ¢ agigy SFs)IN- MethﬁfN [3- {NQm@:%hcﬁ.&@&r@Jn% ﬂfn{&hvﬁﬁuh@}%bylﬁﬁ%da%oﬂﬁdxﬁ 3-phbnyt: 1.
VIV) (43)  propionic acid
2('$} [ N - ( Mor ghol | X génidasisiyilmethbho\ ot e hy | hydr azi nocar bonyl oxy] - 3- phenyl pro
pi oni ¢ aci d (@8 2(S){NMe--Erhaptafiracabonapogw)arinocdBontioxy¥Biphehyipropiofidaci 300 189
Bl (44) 4 Rf: 0.18 (chloroform:methanol, 10:1, V/V)
2(S)-[N - (1 49pr @@y['\bmttndrNﬂ?-l(l‘)-lswrtml-wmaBIIMammazil}amMacmnwdmmﬂ}heﬂﬂqm&:my!I pr
op| onic aci @R : 0.53 (chlorof orm net hanol acetic acid, 16:1:1, VIV) (45)
2(S)-[N - (Benﬁzl é’r‘l?d%ﬁ‘ mppeprancy i1 Gibt dr azi nocar bonyI oxy] - 3- phenyl pr opi
“onic acid Rf(62) (F)-Metat gg('}!tb'é‘f%l‘@‘bw ﬁﬂvla'e'e@?tbyla@inecarbwlwl -3tphenyigyopionic

acid

(46) .
2(S)-(N -1s f[o%] F( fqrmigefqanc q’;g‘iwge!rgﬁ nocar bony pheny! pr opi
oni ¢ aci d R?é%p Oié f’é ;5‘ Tﬂ"’ég el e metyiaminges bZOVB%] &.Lphew PR?)
2(S)-[N-(2- Iéflﬁ{ oxyoeltgg} % Yol t%oa% rg ’i/gfy] 3- phenyl propi oni c acid
Rf: 0. %2 (?& Q(g)o[f\l% amgﬁ y'l)q‘l rﬁ&*y arr;IOny]I(my]- ;}Qenylproplomc acid
Rf: 0.30 (chloroform:methanol:acetic acid, 16:1: 1 VN)
(65) 2 (S)-[N-{2-(2-Methoxyethylcarbamoyl)ethyl}-N-methylaminocarbonyloxyl-3-phenylpropionic acid
Rf: 0.21 (chloroform:methanol:acetic acid, 16:1:1, VAV)
(66) 2(S)-[N-~(2-Morpholinocarbamoylethyl)-N-methylaminocarbonyloxy1-3-phenylpropionic acid ,
55 Rf: 0.16 (chloroform:methanol:acsetic acid, 16:1:1, V)
(67) 2(3)-[N-Methyl—N-[S-{N—_(morpholinocarbonyl)-N-methylamino}pentyl]aminocarbonyloxy]-3-phenyl-.
propionic acid
Rf: 0.33 (chloroform:methanol, 10:1, V/V)
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(,48)

- 2(S)-[N-Met hyl - N-[ 2- {N— (nor phoI I nocar bonyl ) - N- met hyl am no} et hyl ] am nocar bon
yl oxy] - 3-phenyl - 10  propioni c aci dERkP:300 #8881 ch| or of or m et hanol : aceti c
acid, 16:1:1, VN (49)

2(S N-lVEth | b 3-
il s AP RIS
acid, 16:1:1, (éé&é@s) 2[iliﬁvlethy xo-5 et

2(S)- [ N-Met hyl SO NAES Mexy'gam"1°°a'b°“"'3’“’1 H R 2 Bonyl oxyl - 3-p

henyl pr opisoni ¢zoRg(sF2KBetylperhydd pﬁh&%e-ﬁefcarbonnyy&é—p‘&u“b@ﬁl&ﬁt.Oicm met hanol : acetic
acid, 16:1:1, VAM) (0t )chioroform:methanol:acetic acid, 16:1:1, V/V)

2(S) - [ N- Met hyImM{sﬁ(e{ab&y@memwm&daﬂﬁeaf-&ymmhaxy)bwmﬁmdpaﬁrbm} but y] am nocar bony
| oxy] - 3- phenyl - Rior opi.s2rghibradeeinchefh@nol:acetic doid,; 16:10, W¥)

(chloroform mé'thaﬁm-jsam&strﬂppﬂadtiomridézﬁlb-l-:cérpoWy)-(i-!ﬁR@nylpropionic acid

2(S) - [ N-{ & ( N- MBt:hy|0-49-(¢hioeafoyinacatit agicbrpéthapol gt 1}1; WVret hyl anmi nocar bonyl oxy] - 3- p
henyl pr opi oni €73n P ri2-Rpnzoyigpriygropyridézined fcerbenylnat-B-ahmlipapienidacid aci d, 16:1:1, VN)

(53) Rf: 0.47 (chloroform:methanol:acetic acid, 16:1:1, V/V)

2(S)-[N-{2- (Mmfe’(ﬁw %'q@ﬁﬁambwvwaww%maf'@?hﬁr onyipst-pprdRierissie ariBony | oxy] - 3
- pheny! pr opi onj B: g 0S5 fighlorofasm g’t?fﬁcﬁff"@F'STWﬂﬂe Manol : acetic acid, 16:1:1,

v/ V) 25 15( 5 4)(75) 2(S)- (2-Acety|pyrazolld|ne -1-tarbonyloxy)-3-phenylpropionic acid

] aCRE° henyl
28 L e *%29‘5*7‘9:?25?1%% o i s T
2(9).-( 3- Q(Oplngﬁ b ? '

i A 0. 52
(chl or of ogym : a':;. %}%{Jﬁh Gopifiteshid X -

2(9)- [I\H\/Et hykzg é 24 4SORBkharti heny!l pr opi o

209 ALl 5‘17(@0%‘1‘&&?}2@%&5‘%&%}g??&“,@%‘?fe??@wé@wﬁéga s

(57) (79) 2(S)-(2 Benzoylaminoacetylpyrazolidine-1-carbonyloxy)-3-phenylpropionic acid '

2('S) - [ N-{ 4- (N- Mett:hy lo:3bkdnmammmpinardrdestEit) B4 11yVay N- met hyl am nocar bonyl oxy]

3- phenyl pssopi (80) ZS)e-MathitéarbamdyidytazoiRinbafcarbehylsky)s phaipiplopiaficiciac aci d, 16: 1:

VIV) (58) Rf:  0.48 (chloroform:methanol:acetic acid, 16:1:1, V/V)

2(S) - [ N- (4- | s &) ARy(R-Marwheinagdbbnyipyladolidireriedarbphydoxy)Fphanyipeapiohio ssid - 3- phenyl pr opi

onfng acid 35  Rf: Ri0:21 (@dloR®rri:meaihanotrceticracidetbldngV). acetic acid, 16:1:1, VN
) (82) 2(8) -[2-(N-t-Butoxycarbonyl-L-leucyl)pyrazolidine-1-carbonyloxyl-3-phenylpropionic acid

2(S) - [ N- M8t hyl - LS-O 4Qigh aeihengtasetis@eigl 18114 YAk hy| ani no} pr opyl ] ani nocar bo

nyl oxy] - 3- pheﬁ?) A SHYi-cleugyryragglidine-grcarhon 'ewﬂ @rpwwrﬂquﬁl&nm 10:1, WN)

22 (chloroform:methanol:acetic acid, 16:

60
(2( sg [ N- Met hyfa‘%g(f) %r‘ BriBprakee r"{')mo:;zf'p g ﬂ%‘a?%ﬁx}?whe@' ioAig1agidl op

ésao
&.“&ﬁ

oni c ac 0:1, V/ 61
I2( SI) [ N—I t hy Bsﬁ(f)ém 3 °raz'"g§ INeal Y'BQWT r opyl }a\n/1) n(()caz bony! oxy]

- 3- phenyl prop | r 1, VIV) (62)
2(’&) [ N- Met hy*aeﬁ(?éﬁf(h Iro bamo’ﬁ, az I? @EB e"ﬂﬁn'% ecta%QI } am nocar bonyl ox
y] - 3- phenyl pr @) R¢)irs -8 oxycﬁﬁdnﬁglﬁg;f) plpépazﬁaéd-c:&btlnw&% Qbﬁgnﬂﬁl%a@r{pécidacet ic acid,
16:1:1, \4pV) (6R):  0.24 (chloroform:methanol, 8:1, VAV)

2('S) - [ N- [ 2- { Neabeaidpyd-thdrphalinBdalodhwhbibéi adiria A Reasbrly iy R pheriip biy/acT nocar bonyl oxy
] - 3- phenyl pr opiRini c 0as {clofsform:mBthanBi:acstiolacia,aban et hanol : acetic aci d,

16:1:1, V/IV) B6)2(S)(Byopyrrolidine-1-carbonyloxy)-3-phenylpropionic acid _
2(9)-[ N- (2- CyclWpenoyb chiclompmbtadnakacetic eidra iy vavii nocar bonyl oxy] - 3- phenyl pro
pi oni c actd R€0) 2(%)-(BOxagalidinenedfoambonyiveyHiphelylpepietic acidaci d, 16: 1: 1, VN) (65) 2
(S) - [:N-{2- (2- Mfifhox 9% isplistermmethanblacatia péid,- 181484 ¥y | ami nocar bonyl oxy] - 3- pheny
| propi oni c ac(9é1) 4@)-( (RicMeryI-3(BIdimetaicsrbanvirearnhainosarkenidaxy)s3-pienydbropiodic Beid | V/ V)

(66) 0.40 (chlor orm:methanol:acetic acid, 30:1:1, V/V)

2(S)-[N-(2- Mof? )'(%( 'M W%wq@%mwomwhwﬁwmgm@ pheny! prop
i onic aci®® 55 mafBl acetic acid, 16:1:1, VN
(67 (93) (6(S) holmocarbonylmethyl-z -ox0-1,4-diazabicyclo[4.3.0Jnonane- 4-carbonyloxy) -3-

2(S) - [ N- Met hy?thmr T&ﬁ-aﬁlg;g{opr#r%th nolci'ad'1b9ml ) - N- et hyl am no} pentyl ] am nocar bo
nyl oxy] - 3- pheny prop f ne ' .

56 Preparation 48

To a solution of benzyl 2(S)-[N-(2-thiomorpholinocarbonylethy!)-N-methylaminocarbonyloxyl-3-phenyi-
propionate (418 mg) in methanol (5 mi), which was cooled to 0°C, was added 1N sodium hydroxide
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Rf: 0.33 (chloroformnethanol, 10:1, V/V) 38 EP O 300 189 Bl (68)

2( S) - [N- Met hyl - N- (3-i sopropyl car bam)y ogzla) am nocar bonyl oxy] - 3- phenyl prop
ionic acid Rf: 0.16 (chl orof orm FR 10: 1, V/IV) (69)

2(S)- [N- Met hyI N- ( 3- oxo- 5- net hyl hexyl ) am nocar bonyl oxy] - 3- phenyl pr opi oni C

acid Rf: ;3 r:ﬁf"g{ %JTB&MQ%L stir mbYJnVl}a ger 4396) hour., After eva) t|
2(9) - (2- Ac i’mﬁ edﬁ' sageaadasusﬂsoﬁ éﬁg} Vi %& Eﬁ Q) Ol 0 G oS -

0. 41 (chl ogpkia wasaekined 8! b Kt 5% r%ha lori hyl acetate (10 ml x 2). Th
2(9) - (2- Bu&maalv&ermm:oww WAIBZ (10 6mi}-ahc s %66{ m ShIBHE 36l RGO b O, Ced v

0. 52 (chl omednediui rsBitaea Al | AR@htraedabider rebficedi: Bressifo Mb §ive? R(S)-IN-(2-thiomorpholinocar-
2('S) - (2- | scupybtiymN-pehmiicaaydnykdal-8-pRemlipro@isnicadial (P8 Yng).3- phenyl propi oni ¢ aci d
10 Rf : Rf:0. 496 (chirblomonheahanvlacsit acd, aei:d: vt hanol , 16:1:1, VN) (73)
2(S)-(2-Benzoyl perhydropyri dazi ne-1 -carbonyl oxy) - 3- phenyl propi oni cacid Rf:
0. 47 (chl okreparation 48t hanol : acetic acid, 16:1:1, VN (74)

2(S) -(ZJQICI ohexyl car bonyl per hydr opyri dazi ne- 1- car bonyl oxy) - 3- phenyl pr opi on
ic acid Rf; To@ sphtion gt benay! oq(%lm'mmvlthaet@tl)rltmetbvlamlnowbonquxvl-wmylmgmona(e75)
2(S) - (2- A3 ma)ip £HheRY él‘uorfwl wascagderb HY if;zlma*w pbiaphieet terpparptyry, :and thg 22
( chl or of or vyfg_ﬁHTed sema@grmeratﬂg fg_r n was concentrated in vacuo, and the

2(S)-(2-1 B ?‘é{ ?ﬂ mf) "dld'?f'éw B‘B?'i Thesaquaous Javel, was iseparated
a(C|2j (Rf s&m 2oyt 1 'Faé E‘e gjl 1%2’ 33' g%ggfz {20 mi x

S) - (2. wash hegiu FFB' \a5)sjs) gioleso
2(-) (0 :I\J,/g 2% - % g}-m thég mocalgg Ten:{p mg

(Q;[ 2-(4- D| rre m no utyry )pyrazdFl é’i - 1- car bonyl oxy] - 3- phenyl pr opi on
ic aci dzﬂpreparaqonlgo (chl orof orm net hanol : acetic acid, 16:1:1, VN) (79) -
2('S) - (2- Benzoylam noacet yl pyrazol i di ne- 1- car bonyl oxy) 3- phenyl propi oni c

acid Rf: O TRefollowing QsrRdothde wemR lob@inéY acadi@ihd 6 adfmilsh mahfsr To that ofMPparafion 48 of 38)
2( S) - (2- Met hyl2eariigavythpydadocstbdnghety - ARSI e NS Ya bory! @@ﬁnwem@mdaialaad acid
Rf : 0. 48 ( cht:or af.ssr(eniciddrinaietlanchasefid idamseh, vaizp: 1: 1, V/ V) (81)
2('S) - (22sVbr @0l i NCASHING21{1 123)6r Tatrahlydropyridinet 1-castioby)etil P NyYeth arinooastbopion by I-

acid Rf: Ordpibni¢ edid or of or m et hanol : acetic acid, 16:1:1, V/V) (82)
2(S) - [ 2- (N-t - Bt 0x0/8dehinenigrin:mietharsliapgtic) goidr ¥z1ctl, VA) ne- 1- car bonyl oxy] - 3- phenyl pr
o i gni ¢ aci d3)3(F)-IN-(-Isobyylthioprogyl-tometiiaminoedrenylewd-phamddroniooieteid aci d, 16: 1: 1,

. Rf: 0.38 (chloroform methanol: acet:c acid, 16:1:1, V)

83
2( S) - EZ‘*”% N- A@é@[” @-1sopityl 'f°a¥2)d1"1“5‘?‘H@'&QCE’B?"M'@FYW'GWY'P’SP'WVI pr opi oni ¢
d Rf: 16:1: 1, 84
29 [2- ([e??’ - @;ﬂq g aH ace?j"l'ﬂ"éi%‘;s??’b‘}s?:)"ﬂ’fyl?PWY'?’B@W“&%'I)‘H 8 ne- 1- car bo
nyl oxy] - 3- pfﬁ‘ 4 d%@n ine-1-carbony! oxy)-3- henylprop?ongrat% met hanol - acetic acid,

16: 1:1, V/ V) orofo :methanol:ac tlcac :
2(9S) - (4 °Met nﬁﬁ]@%rgﬁihg\ﬁm @? gﬁ p,’:,%,co;g%"’&/l propionic acid Rf: 0. 18
(chl. 0r0f0rm (ch rofo  acid, 16:1:1, V.
2(\3) - (4- Vet gy b boxomind oﬁd,m&yo%x S?BWIOHN& d 3- phenyl propi oni cacid Rf:
0. 11 (chl or of mpm medgraiagk:@ceti c aci 87)
2(S)-[4a0(t- Buanxyce.nb@myrbﬁhyﬁéfﬁa)maiameao'a'd A@1:4,-vaRI bonyl oxy] - 3- phenyl propi oni c
aci d 40 (9) 2{8)-(1,1-DidXotRidzo(idide- 3dambbryloxy ¥ eshbriyipedpioni®acdld  V/ V) (88)
2(S)-[ 4- (Mor pRiol | magdatiiybacgtalepi per azi ne- 1- car bonyl oxy] - 3- phenyl pr opi oni c
acid Rf: 010 FSX hiemormhdlinecanbonylolahptiendmerdianic agidi d, 16:1: 1, V/ V) (89)
2(S) - (3- Q<op1yf*fr ‘0l 0P fichloofasra:misthanpl-agstic)aci8.- 16 d nYV)pr opi oni ¢ aci d
45 1) 2(S)-(1 -Oxothlomorphollnocarbonyloxy)-s-phenylproplomc acid
mp: 162-163°C
Rf: 0.19 (chloroform:methanol acetlc acid, 16:1:1, VAV)
(12) 2(S)-(1,1- Dloxoth|omorpholmocarbonyloxy)-a-phenylproplon|c acid
mp : 92.5-93.5°C '
50
Preparation 51

(1) To a solution of N-t-butoxycarbonyl-1-cyclohexylalaninal (7.73 g) in dry tetrahydrofuran (200 mi)
which was cooled to -78°C, was added dropwise a solution of isopentyl magnesium bromide prepared
55 from isopentyl bromide (46.4 g) and magnesium (7.47 g) in dry tetrahydrofuran (500 ml). After the
addition was completed, the reaction mixture was allowed to warm to ambient temperature for 2 hours
and was poured into saturated aqueous ammonium chloride (500 ml). The resulting mixture was
extracted with ether (500 ml x 2), and the exiract was combined, dried over magnesium sulfate and
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R 0.46 (chl orof orm met hanol : acetic acid, 16 1:1, VN 45 (90)

2(9) - (2 Oxazol i di none- 3- car bonyl oxy) 3-phen rop| onic acid Rf : 0.15
(chl or of or m nmet hanol : aceti c aci d, 16F 05 (91)

2(S) (2(R) - Met hyl - 3( R) di net hyl car bonyl nmor phol i nocar bonyl oxy) - 3- phenyl propi o

nic acid Rf: ,K )"?ﬂ W@er%LwQQ *&ivﬁlﬁsﬁiea Pk unth Mrorka?
2(9)-(2(9)-1s “pﬁ.ﬁy ﬁ%g.n%(? ot ?’]3’%' mum%ﬁ?yon
ic acid sO  g.methitheptane hl or of or nT met hanol :"acet | c aC|

93) 0.67 (bsnzene: ethyl acetate, 4:1, V/V)

2(S)-(6(S- 3(S)[agtbrphol |zmar(&)mn e OB hyI 2- 0x0- 1, 4- di azabi cyclo[ 4. 3. g nonan
e-4-car bonyl oy )A Solutiph &N R{SP mﬁﬁibeny&ﬁiwdqR&clohexwa(s&ye@mMaﬁmemmtehmmqj) in
10: 1, VN) 55 Hrapmatait acd (14 &) as stinsd bt Cder 30 ininb@s Aftbr evaporation of the solvent, the residue
2(S) - [ N ( 2- t hivastisspleal Innatigh adetatsy (20 tri)y [The Bblutien wys avashedb ety Batmgtéchsoglum3bicartonatd -
propi onat e ( 48&8utiog )drigchoveetbgrasiim Sdfate] nd eydporpied imveceniolgivd 2SyradinE]-cyriphexytiiSid

1 N sodi um hy bydeoxy-Genethgiheptang[#1PYm8IE BRYIL B1 aqueous solution (1.33 m). The

m xture was stifred 0§ (@ﬁ@f%meﬂ‘mﬂ‘atﬁﬂﬁéﬁbﬁ%ne hour. After evaporation
of methanol, heor éssPHlP&I of patibgtoxyg UB%W"W*IXW F?S!Wéi‘siﬂé@h@ﬁ v 1379 cHPlsmiedr m

(5 m x 2). TRERreHSShvdays- WV % mip vichgwas cooled at
hydr ochl oric 3% d”aféﬁﬁe e'§f’ ¥y @d" r ev y' ? T: “'e EdSt:;'e‘;h;tl
ex][ ract V\Bio\/\é@eg‘?’a g% e SOl E shg |th o y roc 5 gtﬁﬂ EF}I é ca cnate
sol ution ( S| I tid and w te 1 o%n §1 sul?a@ a§ Qgé tra u(ildij guced

reduced press rrgs %ﬂ
bogy et hyl ) - Ny [ ORaL i :msx el Jﬂh&&ﬂ%.?‘“fﬁ%%?k’?ﬂﬁ%i% Ty
0.56 (chlg rof glg e@;g\stdngn@,g,hg,spg@e repar at!on

sol ution of ben,;y 55-58°C

2(S) -[N-(2-i sopwiapy| §.46 @atizbnsletnyNcstitb:Rxsticadiangeanpawy | oxy] - 3- phenyl propi onat e
(623 ng) in etdhanokonftidd & pESHAB-t-DlG@EhrbbMNIBOMBmAT WMty EL-OstidgRm(nc-148ydohalyl-3(S)-
anbi ent t enpe hykdty-6-methpifleptdne (1120Xd) U @ifliidichcdit iatid 20 al) whd&insd BE-5¢ € gD & talis After
for 1 houss. Thencentrhtioh iobthe vahauresibrveent theitesiduel was\dissahed inaetisl] tdetater (@60 wil) Shavasiution
partitioned betswashedwitheaturét@dsadiuin kinadbombtecsolutjdn, drietl ever (h@ghesiiin) sulfdacnd geneertrated
| ayer was sepér waced to] Siven R(B)-(NEimpthy-NDitosydr L bietidy)aminok -ck Ookeky)-d (Shbyidroxsy-6-methyihagtane
rLﬁt he produt®2 maxaseret-acted with chloroform (20 m x 2). The extract was
ed V\ne;qh wat B (967 fahlproferemethanell 1Y ¥V magnesi um sul fate. Evaporation of
t he sol vefit

ave
2(S)-[N-(2- iiﬂﬁiﬁ@gﬁ?—t hi oet hyI ) - N et hyl am nocar bonyl oxy] - 3- phenyl pr opi oni ¢

d (485 | o f | :
Preparat on o) g%' S Eéa:ouﬁa%”én?ﬁgmzear
t t h
”F-RF?; (g Th: 50 £§p tﬁ;l ' % b;‘%arated aguz@xs Ia er ;n r{ﬁﬁ’d g%t D
ropi oni ¢ aci %’f i édc&a St v
(ALs 2( Sgﬁd[t% Bilg r&shug was &ss&%drlﬁ@xﬁﬁﬂpéﬁohéfo ’o:ﬁlr) Sasld solution wasl dro:mse added to a

- car bonyl ) et hydndnod\bfrmidaué & (B0F QiR (DN and 193HYBEVY hlconhBIl (MR Int kit G0 B €

0. 48 (chlr of afteictBhid) B8 QésulfgSirbdipitates Were &(ﬁleé’ted]by falign dnd Hried to give crude Ltartaric acid
2('S) - [ N-(3- | s ednt (S} dmivmpr-aypghokyl-BiSHBydryy-6-methgnsptabe By.8 gX Y] - 3- phenyl pr opi oni ¢
acid Rf: 0. 38ng¢ chl or ofte#-maet hanol : acetic acid, 16:1:1, V/V) 30 (4)
2(S)-[N-(3-1soHu Yt sul f ot {8-00y50)% hidroes methaacll nocar bony!| oxy] - 3- phenyl propi o
nic acid Rf: ({2) Dhisqudecdempeuntl (il drwashdissolveddin ispiprepyhajéotiol (9486 :nil) under\rgfivx. Thé polution
2(S) - [ N- (- | st Bigipr sod vl 152 minywas -aldedeto el fiiraten dletrdoeing:| tos (epulthg rimsiniatesr 0
ni c acid Rf: collectedaby dlation @nd driediot givenenrifieg: krartericasidgsalt of 2 -amigp-Y/pyaaxyl-3(Sy
2(9)-(1, 2, 3, 6“"‘F’é1"¥ Q‘HVHY'BW? #PA&) 1- car bonyl oxy) - 3- phenyl propi oni ¢ aci d

[a]§5 : -10.5* (c=1.0, 50% hydrous methanol)
50 (3) To a mixture of purified L-tartaric acid salt of 2(S)-amino-1-cyclohexyi-3(S)-hydroxy-6-methylheptane
(46.7 g) and methylene chloride (374 ml) were added 25% ammonia water (140 ml) and water (47 mi).
The separated organic layer was washed with water (140 ml) and the solvent was evaporated to give 2-
(S)-amino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane (28.1 g).

s5 Example 1

To a solution of 2(S)-morpholinocarbonyloxy-3-phenylpropionid acid (86 mg) and 2(S)-(N*-methyl-N'™-
tosyl—L-histidyl)amino-1-cyclohexy|-3(S)-hydroxy-6-methylhepta_ne {150 mg) in dry methylene chioride (20
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35 . R 0.37 (chl orof orm net hanol : acetic acid, 16:1:1, V/IV) (7)
2(S) '(3- Thi azol i di necar bonyl oxy) - enyl ropi onic acid Rf: 0.44
SR

(chl or of or m net hanol ; aceti c aci d, (8)

2(S)-(1-Oxot hi azoli di ne- 3- car bonyl oxy) - 3- phenyl propionic acid np: [err]
40 wi |c9'r c(og Ji {e‘f(prvfa%gg L J’n - Qﬂ'\ clrbc}du \’/ rg i
2(S)- (1, % ki figaﬁecﬁa ik e f)xre% i ﬂ/xf@%% Y Md%ﬁftﬁ: |
0.19 (et hyds.d@ecﬁasrasssae o it £c§9afe 88 AICmBRA ﬁoﬂ%@mwwxy% vk BE@RMONI C

acid Rf: sooﬁbnSH.chsohAtarsaﬁﬂaﬁ AR BaGRkss ! ted@dvbrisodibi  shitale, hé?’ B@ncéﬁﬁated (irkidy
2('S) - ( 15 Orcabiddl GrEas.Rd) Akbr RS REIRRIWEs Qis¥oved irPK NRthey AfingHREE (28 Gl pyfidine hydk&Rio-163C
Rf 0. 19dd (@06 egpivay ade® td e ablutde &t bhbiét itdhperbfarel THe mddije WekZstirred at the same
2(S) - (1, 1+dniperatnictforcrouns iiel ¢vaopatibrost \HeGsslygnt, Tne(rbsiduy wps digsonet io etayl iacbta1gd(30 ml).

92. 5- 93. 5 TheCsdhiiorPwaspeasieidi vith watbr, (1M) sodiom dicarbbnatei solotianfand water, successively, dried over

N- t - but ox yegnesiom phifate, andchuskaveied aihden radeded PiRsSE®. Fifje residud wps paifiedatithchiliod gal &hin
(200 mi7y ebérceromatogaoy édiotoorm:mpthinolytsl, adetd given B(E-BE-(4S)ensrallinogarboyloxy-3-

i sopent y| PrAgypreeiPyiiNGmetddisidyageincticysghexyB(Svdraxpasthyihontane P Mol gis4any)
and rragneémﬂfﬁ'i‘%‘?P‘HVF"” ) in dry tetrahydrofuran (500 ml). After the addition
was conpl et BR; g ction mxture was allowed to warmto anbient

t enper at ur efiFor %%hﬁm?@m’ﬁ}fﬂet%ﬁ@ Bo¥™Md into saturated aqueous ammoni um
chl ori d& 500|rg) The resulting m xture was extracted with ether (500 m x

2), and t Al act was conbi ned, dri ed over nmagnesi um suI fate and 40 EP
0300 189 Bl 16yappfidls? slﬂmh.ﬁbc%& ndthyladiiGea ipBEbAd 4
WL sili qéﬁ ‘:%f(uérﬂfwmﬁﬁ R A& ,t é’%a }%p%é"‘

as el ugp t g %99 Q:Qole G/

6- met hyl h@lﬁfeﬁﬂﬂmﬁ dpP)cebodiifide hydrochlonde AR NERNE w§§ hiyrlad élcseb%tlﬁmgr@ Aher

VIV) 5 evaporation of th&§dhent( tR9 reeidﬁd)&ddtdlsﬁﬂbe@fn ethyl acetate (30 ml). The solution was washed with
2('S) - t - bubmXyaraEHIsHE ybie NIMbdilmydatbonatxaolutich( dn) -WalselsuddessifilyTBridd ohvér&pdi Suife@0 0
ng) in tridd coocedtmet inderareduded drlssirb.) AfloBithe 3dsidus @ab dissollealrin N,N-diinetBffoifiamide 420

Af t er ewapdr awidios hyifocblbrigle 5650 \negh tvas ddaled tocte shigiomatamihiestStarnpegadure. IThe infingdre was
acet at e ( 2tireria) the Féme tewpardture for Rursvaitbroataparation of alteusolybrd.chesesidusrwas idissohed ivat e
sol ut i on, etyljacetate {9 miyeihe slitiomwas Whshied witha W seditemp bicarbandte i splution Gnd wator syicese-
2(S) - am nevely. cljes) WypreRagnesiysiulfatg, and conpenttated: ynder mduced, prasspreathe V§S¢'1-' @ wagpurified an
oil. Rf: W"'DS'B’S qet Hino WGP’RW#EQ’#P&Y]&F”%R{@!H dneieng). 6:8: VIV)lfO giyp RS 2T Io(N(2-
sol uti dh 6‘pr fb?"ﬂl?ﬁ'v'b 'B'Bﬁ%a' oy )-rhagierqpiopy!kNerresty|-L-pistidy lsmingiin e
(2.77 g) 51‘?? '??8'61 etiy{hentaia 32 IMasEsn aOMPYR Poiohet hy| hept ane (1. 49 Q)
in dry math?ene 3 ide %ch was cooled at [err], was added
N-et hyl - N - (13- di ﬁ‘f'Hé‘*S‘PB@ﬂ‘) bodiimde (1.25 g). The mxture was
stirredsa anbi ent tenperature for 3 hours. After evaporation of the
sol vent tg-fgnrei}ggm due was dissolved in ethyl acetate (200 nl) and the

sol ution waseWWesligsh oMot inmatfi-RELE N tbrdbinGcaftiohyl:N-Rathyunite f{%ﬁyﬁ%b&éﬁ%on vk
bhgar bonaﬁ-ﬁheﬁﬂbrﬁ&bdwamzﬂﬁé)% dry Wetiylord dHidritle (1 nn) icH\Wak cobid 1854 ¢l e d
and concepiayRéniAad! AET mi) QRMHRE dRHE SIAUNRimethPforh el iRy MRBroRHE ko8 &t Hé td
- si | i ca sgetomparktiaTioC N MErRARS feasdistidn 186 e kR0 el @siglal WisOdiabiBdam @Y u@fap&net 0
gi ve chloride (5 ml) and the solution was added to a solution of 2(S)-(N*-methyl-N""-tosyl-L-histidyl)amino-1- '
2('S) - ([ er pyclobexplta(S)tydranyiGawpstyihbmane (300wighsrid-tiethylaininb ¢&7yrhg) kn hétsjidnel ghigriaa10en)1- Cy
cl ohexyl - &(@SP- Fednigirg-wag Stirred atthersdnie,teinpspatiae éor @ hoid, Affyr exapomtioncottiio[shigent, the
powder . - nfgsidue yasdjspolved in ethyl acetate (30 ml) and the solution was washed with §% hydrochloric acid, 1M
45 sodium bicarbonate solution, and water successively, dried over magnesium suifate, and concentrated
under reduced pressure. After the residue was dissolved in N,N-dimethylformamide (10 ml), pyridine
hydrochloride (650 mg) was added to the solution at ambient temperature. The mixture was stirred at the
same temperature for 2 hours. After evaporation of the solvent, the residue was dissolved in ethyl acetate
(30 ml) and the solution was washed with 1M sodium bicarbonate solution and water successively, dried
50 over magnesium sulfate, and concentrated in vacuo. The residue was purified with silica gel thin layer
chromatography (chloroform:methanol, 9:1, VIV) to give 2(S}-{N=-[2(S)-{N-methyi-N-[2-{N-{morpholinocar-
bonyl)-N-methylamino}ethylJaminocarbonyloxy]-3-phenylpropionyi]-N=-methyl-L-histidylJamino-1-cyclohexyl-
3(S)-hydroxy-6-methylheptane (297 mg) as an amorphous powder
mp : 89-74°C
55 Rf: 0.45 (chloroform:methanaol, 10:1, V/V)
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Rf: . 0.56 (benzene:ethyl acetate:acetic acid, 20:20:1, V/V) (4) A

solution of 2(S)-([err]-t-but oxycaggg,%* 1§§§)1] met hy
[err]-tosyl-L-histidyl)am no-1-cycl - hydr oxy- 6- net hyl hept ane

(1.20 g) in trifluoroacetic acid (20 m) was stirred at -5 C for 3 hours.
After 25 E,@p@gant ration of the m xture in vacuo, the residue was

di ssol ved | yl acetate (100 m ). The solution was washed with saturated
sodi um bi car bggai eonsion 6 REPN-HEtEN-{2 VeI HPR Hethlarind)StAiIAminadaeboMlorgls iherit-e d
I N-vacuo t Oprggiah acid (217 mg) in dry methylene chioride (20 mi) which was cooled to 0°*C, were added oxalyl
2(S) - ([ ersr ] etiroeitid1yd.054 enily hnd thesg| drdps it N, N-diprlelhgiformmeonide: Thet Imbdvex whs Sl -ah yrar sarg - 6
- met hyl hept amper#t@8 Zornt hown.sAften ewdpbratioRf of the €ohv@m, (he hrbsidue fvas rrisawiteld dm @iy, métbyldne
V/I'V) 30 Pr eghtoridd iSoml) Bad (he)solitianokagtaddad tofa solution of 2(S)-{N*-methyl- -N"™-tosyl-L-histidyl)amino-1-
2(S)-t-but lebex 3B heyrE-mpthyl hoptenee @90 mg). enddirietiamBer(@d o) inapsthyiees ¢hiaide (fp
in hy- drog@hathiCGrhemixdusgyas s °Fd'F the &free \Bmeﬂatw?f°’\§/d‘§“’§t‘iﬁP’r%‘éP°&‘E'°"2Q§ thecoluent,]
for 1.5 Kouhg esiges |dé°ﬁ<é"°ém Py Agotates(30 ¢ anb“‘ lutige was,wanead it 5o 'HF')W'W@F acid,

dded theret¥s oanale Sejutia a@oﬂ@e’ sy ?s"’wésd"é yffa %’H irated

ohl or deezgmgfrrr’{ﬂ u;si%g: amtrrath g%ggat : Sté@?@g e

hydrOChl or ?}’mﬁ or o oatlon oq the &ég T S% ?'Efed
U

ure ur ther eva gsidue dISSOV in esé i
successi yel Yy g MOLogHu c%mgnafehso. xndrﬁa%g gpexgg%»
o1 e PP O Yhod @i]%l.u r%lidi %;aé e/%% Jop Bt w§
sol ution of g nt Loyl o Fb\‘ i o s Lonityigh
(570 m) atm ino) I}ammo% @fylo |phdigiprobibyiyt ]fmihgllL%uW 1&hihdH-E IW@)-
collect ed blwdfok V-6-Feh{IRIpand @osing)Be ah Sm@bnoss sowdste L-tartaric acid Y
2(S) - am Bp- 1-mycl odaergyt - 3(S) - hydr oxy- 6- net hyl heptane (51.9 g). np'
[err] [err] Rf: @48 (ehictoffim:nitiindnyictn,ommg et hanol ) (2) This crude conpound
(51.9 g) was dissolved in isopropyl alcohol (986 m) under reflux. The
sol ution 45Exampleds filtered and water (52 m) was added to the filtrate.
After cooling, the resulting precipitates were collected by filtration and
dri ed t02@| v e Thaulelioving gorhpourgstwarej obtained atcording to @fsimilar manner to that of Examples 1 to 4.
2(S) - am no- 1-®ycl oREIN-{E -N IPIWW'W{SDWP’WH phepylerpriony3-Hi-metyl-L-hisfidyllamino-1-
[err] [err] °V°'°h°fyé' (S)-hydrgxy- HieatPis met hanol) 50 (3) To a mixture of
purj fied L-tar & 0733?63 sal t of

2(S) - ani no 1- oVt °m9 t ane (46, and rreth ene
chl ori de®{ 5r‘pht(% "f )' 9 ?’E\""V\Bfg'égp YjRsoRiq '}‘é“nﬂ‘g%vé{'t"é‘fsmfyﬂﬁ'“'

The separ at ecf;y g’ﬁ’nl r y" éyr U\‘% 'Fued with water (140 m) and the sol vent
was evapor at edﬁD nanol, 6:

(S)-am no-1- c,%f " = > 1
(9 S%,z%gg SR YR ANE 2 B AL
and 2(9S)- ([err

tosyl - L-hi sti dg )anbmg(cmb%aﬁmm%MS(\;&) hydroxy 6- met hyl hept ane (150 np)

i Rdry net hyl@gne chbani-@es)-(RQ- H%roxyethﬁﬂ\l-ﬁhe&@l@m|ﬁ&9rb3'llloﬁﬁ})&phw;ﬁ3bloﬂﬁﬁ1’%§ﬂhﬁﬂ
at [err], wasistditjasindHeydionbxyh(Skhydraiyrerhéihliepimopr opyl ) car bodi i m de
hydrochI@rlde (PO mg-86<The m xture was stirred at the sane tenperature for
6 hours. Aft er Revap@5atchionfopimethanois®i,WaAt , t he residue was dissolved in

et hyl' acet at 5)( 2GHN{2(SFNeAcst-Ntnethyl- Mva‘sthvmrfeldoombomlomwymbmhle}rw naetiyd,- 1
M sodi um bi cé‘ﬁ'ﬂ)’ﬁ%{?'@"sﬁﬂchhqxﬂﬁ(sé'htﬂfwﬁﬂeths'MSs| vely, dried over sodium

sul fate, and c@ﬁcen@?‘ﬁ%'@d under 5 reduced pressure. After the residue was

di ssol veff | nfi IPP@MW@@%WOQHQW ﬁ{c'aq%{y?v@ yk; drggq;gé?gé?yéi de gh%|2|_6
was adde X | Niemethyl-L-
g?i)rred at t 3{-@5 '8'?"5’?3;3?*"69""5"\%‘ "After evaporation of the

sol vent, the rgsi dugsy\@ @tﬁéﬁj&%ﬂ acet ate (30 mM). The solution
s vesigt ;%Eg«m Ao argehei TR AR ——
pressure. Th(gyrn sid ég-nv»@s pur| |ed W|th Si I ica gel thin 10 | ayer

hr onat ogr aphyn{ehl ogp PlcAbBloRRnaARal 10:8vAy V/ V) to give
2(9)-[[err]- (@(S)zsmnpm):- '(NiﬂStﬁM’IhQiﬁHde%l}(mﬁocarbonyloxy)-&phenyIproplonyl} -N=-methyl-L-histidyl]-
55 amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 66-69°C
Rf: 0.30 (chloroform:methanol, 10:1, V/V).



- phenyl propionyl)-[err]-nethyl-L-histidyl]am no-1-cycl ohexyl -3(S)- hydroxy 6-
met hyl hept ane (98.2 ng) as an anor @hous powder. np: [err] Rf: .61
(chl or of orm net hanol, 6:1, V/V) 15 E)Oa?FBI1§9§1To a sol ution of
2(S)-[N-(2-nor phol [ nocar bonyl et hyl ) - N- net hyl am nocar bonyl oxy] - 3- phenyl pr opi
oni ¢ acid (449 i - , o
2(S)-([err] Zth%% y}] m ; %xél eth%y arbgn ﬂ?ﬁi dme 1-carbinylox38|3 (?Hen)xlﬁopgrcygN eéhryoxy 6
- met hyl hept ang,(: chI ori de (30 m), which was
cooled to [er h]p, vv:@sn @@tg@,@,,mmgmw “N V(\@- d| met hyl am nopr opyl ) car bodi i m de
hydr ochlsor i cteo) ( 14G@AN{2(ER@-FBug-NinkstRMinsdaito me)%tphg ch]ploW:ﬁﬁ{}h&Im -L- h.éfdtﬁ?
evapor at i on aafinotigcichek\-8(Sj-hydickyes-methyikbgansvas di ssol ve |n ethyl acetate (30
m ). The sol umpon wag1washed with 5% hydrochloric acid, 1M sodium
bi car bonat e sé&f ut i 040 ohidrofverd:mpthawl 025 ¥Wel y, dried over sodium sul fate, and
concent r at ed! 1 AGEIN"{ AN MbthykNpenylaminobirbaylotyi8-phepgiprapieny e-raihgld eHisdi@yiarhifio-
N, N- di m&& hylfeyelohenil-dS)-ty2@xe&mathylheptane i di ne hydrochl ori de (650 ng) was added
to the sol uti &R :at 8&fbi%nt ter‘rEerature The m xture was stirred at the sane
tenperature f8F: 2 Q3B fcsloroferp:mpthangla 5k ¥ on of the sol vent, the residue was
di ssol ved if'%@ 4 z@dﬂtﬁfsé ZQ%WVFFL%'“"WEW@M"HI’r‘Eﬁ°W§V)\M§WEV°RM%"fMG§UU#'um
bi car bonatehés VU%/'T' EP-hdiepBanethythertans  drij ed over magnesi um
sul fate’ and nce

_ e, or for W?té ltgou &hpressure The resi due was purifie’d
with sili Ca goca oXylo&y- -pl?en?ll;)rglrmonyl)-N“-metlpn?l L?ushdyﬁammo 1- V)
to give 2(S) ([hg; s
mmhol i nocar 9(:‘,

am nocar bonyl oxy} - 3- phenyl propl onyl | - N'- ne
thyl - L- By sti dy‘ ]anbn@(ci,ﬁ,rogx,g,lngt%g,yh;@ ,$) hydr oxy- 6- nmet hyl hept ane (221 rrg)
as an anor ph NI~ {2[S)2(R)-Hy Erbrlymetpyrolidhe4 BarbriploR) Yo AT REL AN metrfi-L-
VI'V) 35 Examg @I]@mﬂ@d%ycﬁh hyl-3(O)hy & gxy-s-methylhe tane-
2(S) - [ N-met hympN- [ 23-9d¢( nor phol i nocar bonyl ? N- et hyl am no} et hyl ] am nocar bon
yl oxy] - 3- phenRf: pr opo @hibofornethdndi2B:1y)) i n dry net hyl ene chloride (10 m)
whi ch. wees cqtd) e d2(8)IN{-i(S)-IN- (1Whﬁbrpadﬂ&ﬁrbmv&ihyi)-Neﬂﬂtl@famﬁﬂca(tﬂn)ﬁlﬁﬂ.}-sﬁﬁenﬁd?@bdnm ee
drops of N, N-thetmgtLHhjstifytlemineri -cyelohehdpled(3phydrexyS-mvastylhedtaner ed at t he sane 40
tenperature fOP:1 Bd9°C After evaporation of the solvent, the residue was
disgsol ved in Bfy nﬂl‘f?] hleratormymetoandlg@st. M8 nl ) and t he sol ution was added to a
sol ution of (1? Sf S&d'%ﬁ $)-{Nrf3- H'meth lamipgcarberyipthy b-Nimethy lawtipboarbaininesy }43-phenylpropionyl]-
cycl ohe¥®yl - hg 3’8’" ‘h‘é’ Saﬁtdrm@@wwem triethyl anine (57 ng)

I n rrethylene ror at [err The m xture was stirred at the sane
tenperature f % '°’°f i on of the solvent, the residue was
di ssol ved i ’§I1 t]_y [Sr- ?t N *UPWBWZWQQV'W&%‘G“V\H“{PW"B}’/B‘
hydr ochj,ori C ! o,"s" y 'ﬂ% ?1 %?’ YPBYHY8IHei on, and wat er
successively, R,dl’l 99459055315 ate, and concentrated under reduced

oV,

pressure. %@ 6% Qr de (10.J1),
p)\ﬂ‘ff di ne y&;ﬁg !rﬁi:lie. Jf E‘muﬁ @5- c m éa?o% Ih%ewgﬁrfwﬂb‘{m:og%ohcy)%{phen ogﬁhyjl}
tenperature. gpe nNyxdsupe was stlrred at the arre tenperature for 2 hours.

After emsapor agfi:on Qi0 fchisofs@t:étidhel, 6:19n4 €si due was di ssol ved in ethyl
acetate (30(19) )2(SHINF-[RISP{N@ButyiamMossrfnYIASHIYEN-Mbthyamidsk S50 16 b?ﬁapup.eﬂayﬁw-

sol ution anCheﬂm’éLEhistIdullmmss-cycbhgkyl-:ﬂh)-lhﬁﬂoﬁ-e -nghegi@nesi um sul T at e

concentrat ed mm: vac®.°CThe resi due was purified with silica gel thin |ayer
chr omat ogr aphff: ch%ﬁr(e'ﬂ@ofmmtmmkm V)1, V/IV) to give

2(S)-[[4€rr] @R( W%@t(ﬂ;ﬁ‘!-lex[l@nlv{mthmnpihﬂ) lﬂ-netbvlammocarbonyloxy}-3-phenylpropuony|]
bonyl ) - N- nelNrpethyi ;@ﬂwmorhwmmﬂﬁ@oym@wymmwmq| propi onyl ]-[err]-methy
| - L- hi sti dyl |8 no8%f clohex |- 3(% hydr oxy- 6- met hyl hept ane (297 ng) as
an anor phous, powd ?36( rofor 0. 45 (chl or of or m met hanol ,

10:1, V V) %h o '{ ? t%yla,grmnpgar%pngl@pq]yl) I\&-ﬁ\e@ylammocarbonyloxy}-3-
2(S)- [ NP et B erL'y N—’T%y Nlémgt (5t p“‘"?@rr’e‘i"ﬁ'?"leé‘fhaﬁbyyé’f%‘yP‘}“SWY'FR?@Q‘P bonyl oxy] - 3- p
henyl -

Rf: 0.42 (chloroform:methanol, 6:1, V/V)
(22) 2(S)-{N*-{2(S)-(2(R)-Dimethylaminocarbonylpyrrolidine-1 -carbonyloxy)-a-phenylproplonyl}-N" -methyl-
L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane
85 mp: 100-102°C
Rf: 0.70 (chioroform:methanol, 6:1, V)
(23) 2(S)-[N"-{2(S)~(6(S)-2-Ox0-1,4-diazabicyclo[4.3.0Jnonane-4- carbonyloxy)-s-phenylproplonyl}-N“
methyl -L-histidyl]amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
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Jpropionic acid (217 ng) in dry nmethylene chloride (20 nl) which was cool ed
to [err] wer e added oxalyl 5 chl okggeag@q $§i m) and three drops of
NN—dlrrethyIforrramde The m xture P at the same tenperature for
1 hour. After evaporation of the solvent, the residue was dissolved in dry
net hyl ene chl ogj,de @pggdgd and the sol ution was added to a sol ution of

2(S)-([err]- m?hh)” - oQb rhettaR@iihiorétorhl, $3%,dMh ) ami no- 1-

cycl ohexy! - 3(¢EH) -HepgN-qa S (RbthyH-oRpRbRAR-1-AARnyIEY)-3RehylpfdpRAy Ty N-aPBtIBL-HIEyIFD)
i n met hyl ene geiiHordyéléhetyl-B(Sphytrort-6-methyljeptaddie m xture was stirred at the same
tenperature fomp3 h@wss.C After evaporation of the solvent, 10 the residue
was di ssol ved irh: et 10yB (chbetoat:meth80l, md:), valhd t he sol uti on was wahsed with 5%
hydr ochl ori c @i d,2(SH-[WH2SHBIxotiperazingriraarbanyloxy)-grohenylpropiahy Al -pethyhchistidydlansind-17,
dried over n&gﬁ@!\gxmﬁﬁsk'!vldmr%metamp@mcent rated under reduced pressure.

After the resi @@ wd98-W28Sol ved in N N-di nethyl formanmi de (15 m), pyr| di ne
hydr ochl & i de ‘5‘6 rg?( §’f°§ﬂf a’Phé‘?bﬁ’M at anbj ent tenperat ure.

m xture was <€9rred Qfagbuto f’ mgihe-Ng thrf"rma?@"vwl %Phe@(}%{%“&?‘f"on
of the sol veri?e'lyh'eh'Ft '1M§°h8’fy T'Vgr(ﬂ"y‘%m%t?‘r'f?l’ta%?cet ate (30 m) 15 and
the sol ution o

o,m i carbonate sol ution and water _
successively,, % é o Qhﬁ%%gé? on I&>§ Ry SERy-Re

d ?‘I o
Egﬁ: orjgf gkram Bt éﬁg id °%\7 {;gngxyggé‘ fy Wlheﬁ g g k’

2(S)-[lerr]-[2@p)- ['UBH% bbror#m{atﬂa:{ol\ﬁdﬁﬁmbltyrw

MeL | am no) gbdyy bispiie LIS ethy - DEBRN RPBdaridNidxy J- £ HehyisrsHidayi-nLmdiiyht d
yl ] am noggl- Cﬁduéﬂbﬁ]&ﬁh{ﬁg}oﬁe@m&mﬂozﬁmwtﬁaﬁt ane 2‘579% mj) as an -
anmor phous powdedp.: 2@s5-67+Cp: [err] Rf: 0.46 (chl or of orm net hanol, 10:1,

V/'V) Exanpl e 5Re5 oas'(dnmdmhhemmgmomunds wer e obtained according to a
simlar mannded)t o 2ABEN=2({S)-Ex-biathyldE(2-hydraxy-3-mefh¥ihexylhaminocarbonyloxy}-3-phenylpropionyl}-N=-
2(9S) - [ [ err] - {rei@)-L-lididilaDineiltvydichaxyhd(8chydoxyd-netiphetaggheny| propi onyl ) -[err] - ne
t hyl - L- hiesst i dyIrjpami 76-78C cycl ohexyl - 3('S) - hydr oxy- 6 met hyI hept ane np:

[err] Rf o@g& (I:’{Q;g(r(qufongygg%mhw ve/)% VI V) %g Fpion e
2-(S)-[[err] ( 2Rkt PXQPPROBYCATP Y NOGArRAREPKY yieragienylHNer
] 1B thyI L- hl'g%tﬂsbﬁé'i‘ftgmaﬁ‘ﬁmi CyeionexviB(ERyproxgy Bypet %@y 6- met hyl hept ane np:

err ormrre 1, VIV) (3)
§|( ??, 0|[:)|[ gf]a;} }{ gg gb\ yg %yl&ﬁ ylammocargt}/ny@emyﬂq\? tpy?arr]r}(noc XrﬁQnyloxyPg'
pﬁ (elelle] 9]}’ methy Iﬁt gjl]arﬂmgl &clohgcylmg) hy?rlql)g -G metl'éylhe tane [err] Rf:

L- hi stidyl] a

0.55 (chl orof or

2(S)- [ e5]- r(3£s> it iﬁ@?mrmmbem)tawryw}m RORAYLE ©
pionyl ]-[err]mst@i ]Qﬁrhd LCyclohexrl 3§S droxy- 6 -methylheptane

hi stidyl]-am ngpl- 883’ hydr oxy- 6- et hyl hept ane 40 np:

[6Lr] Rf: 0. B (crolmcamfom wethieneh, vag: 1, VN) (5) |
2(S)-[[err]-{&} Sp(sf-IN~208)@ti-(2-2 Worolinbathyiahirsedrity ainely-farherymabershmdey )3 Feiien
yl pr opi omy| } -praplonyi}-Nrebdthyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane

hi stidyl ] am nomb-:cy®p-84dxyl - 3(S) - hydr oxy- 6- met hyl hept ane np: [err] 45 -
i D (i&ﬁgrgérgﬁg‘ﬁhbw&mpm@ o “W)V)Wh(ﬂ?z“m‘ ot brsvigiybicphend iy
2(S)-[[err]-{ FrRens eteyiaminogarbasyigly engprepieamy| p
r 0p| 0ny| ) [ erN" memg[- .( tld!_]amﬁp g-lcycdpyp)]y )ﬂudrgxy -6-methylheptane

-cycl ohe®yl - 3( -6 nmet h Ihegtane np: [err] Rf: 0.31

(chl or of orm anol®:40 1°Tf°
i %ggrm‘mﬁw B e -

[err] Rfg orm et hanol, 10:1, V/V) (8)
2(S) - [[er r] {2 ) (Ibl-j/%b %}om%&hﬁ.@ﬁéw/ﬁm nocar bonyl oxy) - 3- phenyl propi onyl }
-[err] - met hyleag- QS)SIN‘* @ N-{2-(3-Picolylaminocarbonyl)ethyl}-N-methylaminocarbonyloxy-3-phenylpropionyl}-

N*-methyl-L-histidylJamino-1-cyclohexyI-3(S)-hydroxy-6-methylheptane
mp: 67-71°C
&5 Rf: 0.44 (chloroform:methanol, 9:1, V/V)
(372(S)-IN"-[2(S)-[N-[2-{N-(2-Pyridyl)-N-methylaminocarbonyl}ethyl}- N-methylammocarbonyloxy]-a-phen
ylpropionyl]-N*-methyl-L-histidyl]lamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 73-77°C .



55 _ am no-1-cycl ohexyl - 3(S) - hydr oxy- 6- met hyl hept ane np: [err] Rf:

0. 30 (chI or of orm met hanol, 10:1, %\Q] ‘fhﬁx EP 0 300 189 B1 (9

2(S)-[[err]-{2(S)-(2(R) - I\/Et hoxycarto frrol i di ne- 1-car bonyl oxy) - 3- phenyl p

ropionyl}-[err]-methyl-L- histidyl]amno-1

- cycl ohexyl - ) - o ehiaroréimiiinandi, dapiane np: [err] Rf: 0.41-

( chl or of or nizget S)RA-[2(SEEN-RyIsobfopilantinocarboniBthyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]-

2(°S) - [ [ er r] n{méthy-t-hiblidyndiioyi-cybloheiy-a(s)-gyatorye-methyimptacx y ) - 3- phenyl propi onyl ) - [

err]-nmet hyl - Lmgi sti8ebgk@- ami no-1 -cycl ohexyl - 3(S) - hydr oxy- 6- net hyl heptane
. [ers] Rf:Rf: 0.0M® (¢hddfomodetraml. 80t Whol , 10: 1, V/V) (11)

2(S)-[[err] c82(S) - (mmm(s)w-phmqumﬂm nybsty e methdangingsarberviem?) - [ e

rr]-nmethyl - Qhenylggnyﬂ-ylr-]naﬁylﬂdusﬂqwjammo-1Icyclohexyl-3(S) -hy roxy-6-methylheptane

- cycl ohexyl - 3%5) - Ho%y- 6- met hyl hept ane np: [err] Rf: 0. 38

(chl or of or m it ha 7(°"El‘(5°f‘1"“

ol,
2(S 8 {4 )2 )= ( -{| f - W { Y'F tgyl inocarbonyloxy}-3-phenylpropionyl]-
- Ezaa bE)LyIr {)ng %‘%'ﬁ ? o‘f¥§' '}ex‘["g& WFF‘ E‘%t i dyl ] ami no-1
-cycl ohexyl - 'S) g;gs(l qp ,@pe 15 rrp: [err] Rf:  0.29
22T

(chl oroforn] )than'

I

Iam ocarb nyljethy, eth nocarbonyloxy -3-phenyl-

2(S)-[[grr] % e F%Lq “RETEL hyl

- L- hlstldylfarmrﬁ\g g‘égﬁ exy roxy 6 met ptane rrp [err] 20 .
Rf:  0.36 (cg wm&a&r ano|190| \1W)V/V) (14)

2(S)-[[err] (4é>2( Sh(sf-Rk- B)(S)JME @2 B BRI Py i CafRnyhethal- mtﬁ!/l@ﬁfﬁr)caﬁorﬁmﬂiﬁl pro

pi Ry l'}-[er bﬂenmbﬁidhlyli-h -methyl-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptane

hi sti dydb] - amme: 1-eymlohexyl - 3(S) - hydr oxy- 6- net hyl hept ane np: 93-99 C

Rf : 0. 30 (crl:or 00 48 (chiovefbrinaumettianol, 56X, WV) V/ V) 25 (15)

2(S) - [ [ err] @B ( SASHM-{2(6}-R)Isohiopyidacdameyipysardliding 1 -edrbopyidd-Srpftehyibrepiannip-diarmebylyt oxy

} - 3- pheny| phistigiitarnnio]1=cyglehexy}-3(Rehydspky-G-methyihepidsd ami no- 1

-cycl ohexyl - 30B) - h8AO%Y - 6- net hyl hept ane np: [err] Rf: 0.42

(chl or #or m nfdt han‘bfa(c*@fq!f’fmim} apol, @1, VV)

2( S) [[err] 14[02( $(S) INF-REE)- (i fMathyiprrhemay B OlAY- s-wﬁgv'@xp@ymcawmﬁmmvmw%w oxX

y}- 3- phenyl BP 61 y]]amlgw-cyclohexyl-a(S)-hydroxy-6-me yihep
[ &ry ] rret hyI ’ms : a}m no 1 %Ep\gﬁxyl 3(S) - hydr oxy- 6- et hyl hept ane np:

[2(ers; [[3§r r]‘ %?l o %ﬁ%‘l y&é@' Ram ’gg{m&‘[\g"}ﬁ?ﬁ%‘?ﬁy%@ SPRANPIoBRE 3.

henyl pr opi ony.
- cycl ohexyl - 3495) - hy ofgmtm%,&xg rgqpy,@pe 35 np: [err] Rf: 0.49
(chl or of or muge giﬂ@[ (Bh N- Mo?é cé rbShyi)-N, N-dlmethylhydra2|nocarbonyloxy}-S-phenyIpropuonyl]I -N=-
2(S) - [[#T 1] mblRi-Bhtslidyi drsx8 et Reptandt Met hyl am nocar bonyl oxy) -
3- phenyl proplmgny! ) sgde@re] - rret hy L hi stidyl]am no-1
- cycl ohexyl - 3S) - hyar enioroférmameiiaydi,nepivane np: [err] 40 Rf : 0. 40
( sb4 or of or mame 2tsRNEH2(S)EINLIsoprdPylcarb8oyl)-N,N*-dimethylhydrazinocarbonyloxy}-3-phenylpropionyl}-Ne-
2(S) - [ [ er r ] mptBy{l-BisfidyilénmindBurtyglobaxyy3(S)-hydospgimethyheptane N- net hyl am nocar bonyl oxy}
- 3- phenyl pr opneny| 9488r €] -
Rf: 0.54 (chloroform:methanol, 6:1, VN) '
(48) 2(S)-[N"{2(S)-{N"-(Benzylcarbamoyl)-N,N"-dimethylhydrazinocarbonyloxy}-3-phenylpropionyl]-N=-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methyiheptane
mp : 99-104°C
45 Rf: 0.31 (chloroform:methanol, 6:1, V/V)
(49) 2(S)-[N=-{2(S)-(N"-Isobutoxycarbonyl-N,N'-dimethylhydrazinocarbonyloxy)-3-phenyipropiony!}-N=-
methyi-L-histidyl{Jamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp : 74-77°C
Rf: 0.24 (chloroform:methanol, 10:1, V/V)
50 (50) 2(S)-[N*-[2(S)-{N-(2-Hydroxyethyl)-N-ethylaminocarbonyloxy}-3-phenylpropionyl}-N*-methyl-L-
histidytlamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 80-84°C
Rf: 0.53 (chloroform:methanol, 6:1, V/V)
(51) 2(S)-[N*-[2(S)-[N-Methyl-N-{2-(N-isovaleryl-N-methylamino)ethyl}aminocarbonyloxy}-3-
55 phenylpropionyi}-N*-methyl-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
' mp: 6872°C
Rf: 0.44 (chloroform:methanol, 10:1, V/V)
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.methyl -L-histidyl]am no-1 -cycl ohexyl -3(S)-hydroxy-6-net hyl heptane np:

[err] Rf: 0.55 (chl orof orm net hang‘lé P@g?ﬂ %V) 45 (20)

2(S)-[[err]-[2(S)-{N-(4-Picolylamn 2 9? t hyl ) - N- net hyl am nocar bonyl ox

y} - 3- phenyl pr opi onyI ]-

[err]-net hyl hig ){i(isﬂmm%ﬁryllri {ﬁl(a&sﬁ%océs |5lumew|xmﬁomyumnb@a%aﬁ&yf@

[err] Rf: LR E\ﬂiho-1 -6ycibhexylPdls) hydkdxy-6-methylheptane

2(S)-[[err]- ) {bh.éﬂ-dVEt yl - N- phenet hyl am nocar bonyl et hyl ) - N- net hyl ami n

ocar bonyl oxy} af 50 0.35 (chib@mRKh:pstagbIOTO, VAN- met hyl - L- hi sti dyl ] ami no-

- cycl ohexyl - 3§3p) - hy dr 02(B)-Bi{RSHIN-{ HeENahyeN-pianylCaisambylfethyl}-Bl-riéthylaminocarbonyloxy}-3-

(chl orof orm rpbariylarmpibr;yl]{N.'-methWLWstiqmayino-1 -cyclohexyl-3(S)-hydroxy-6-methylheptane

2(S)-[[err]-{2m8B)- (E-R*CD net hyl am nocar bonyl pyrrol i di ne-1-carbonyl oxy) - 3-p

henyl pr opi onyl Rt{ er P} (ehiplefpim:methanpis:1,.AM) | ami no- 1

- cycl ohexyl - 3¢4) - hy draéRyNg2@EaN Vet pisehayicapamoyethyflN-metiyiaminpeapryloxylg:pagnyl-

(chl or of & m PEPR -meg'syllL-hrgyﬂUl]a(nggy -cyciohexyl-3(S)-hydroxy-6-methylheptane”

2(S)-[[err]-{2 ( 1 4-dja i cycl o[ 4. 3. 0] nonane- 4- car bonyl oxy) -
) “E'+‘1 ?{J?

3- phenyl pr op| 12 . .
-cycl ohexyl )'é’f%g b“h "‘eﬂﬂ%"ﬁm?&?"ﬂ%} '_’Lhen%"':’mp‘“‘é'l‘-“QG
CR: eéy42’§ ‘h' S PRRP e F&? é&r A IPS) - [[err]-{2 (9)- ‘

(4- Met hyI 3- ox ) per0 h%r&,%go'%% rgxw? 3- phenyl propi onyl }-[err]-nethyl -
histidyl]- a 0' p%g/ b Xxyﬁs Bieh JJJB?\ ﬁl‘lﬁrelﬁyl L hlstldyl]amﬂno1
81-85 C Rf: % hﬁﬁrl-é i&i ufoQ, @u"n&h ? ’\gff* ?5

26Sy-[[err] - {ﬁ(ng) (@ 5§b(Qpl pera2| ne- 1

- car bonybkpxy) - ¢ pheny lbhrararoammbt]nanbresr]wvret hyl - L- histidyl]amno-1 -

cycl ohexyl - 3((§3) - hy disppy-r268)0e MatiV1iNeR-isabLeyldaibamoylelfyfamidodarbondibxy]-3-phenyRbropionylP N4 8
(chl or of or m meiHyBlRKistidyIhthind-1-cyionpxy (2 8)hydroxy-6-methylheptane

2(9) -] [err] {2@B): - ( M-B3@but oxycar bonyl net hyl - N- net hyl am nocar bonyl oxy) - 3- ph
enyl pr opi onyl }R{errp.54 {chloroform:methanol, 8:1, V/V)

met hyl - L2si st@&ly| | ani #S-[N=-EEENot4dNMethgi(NSponmpy 'm&eywwmmmﬂwmearmyloxvl-s-
[err] Rf: @hwlp(OéhNtﬂr"b'ﬂ'f@MW H'Oh°'1'SE!G'OESXVW)-h_Y}!SOXY'B("ZGﬂ)V'hGPfa"e

2( S)-[[err]- 2( (Nﬁﬁrét | - N- phen- et h)(l oxycar bonyl nmet hyl am nocar bonyl oxy) - 3
Rhenyl prop| on %} °“°Wf9f’1‘r pthanoi,$ %-t

- ) - - 0] Pég-N-m Y, carhonyloxy }13- nylpropronyl]-N*
CyCl Ohe dyl %ﬁ_ =1-C H?)%le%@ydroxy- -methyIl'.Jer.;!";:c::f:s‘]0 amo b BQ?

(chl orof

2(S-[ [ err]- [2( ) tguyl - oxohexyl ) am nocar bonyl oxy} - 3- pheny
! pr opi onyl ] - % -[:lém - -%% |¥$ch%myﬂ- gﬂa la propyl] arbonyloxy]-3-
-cycl ohexyl - Jﬂgi\ rgg( @ycFH?exyl-s( é'zﬁ :@lhylheptﬁegg
(chl orof gy m e ano gy 1, " V/
2(S)-[[err]-[2gp)-{ Usmrbas#orrﬁ\h.&ﬂanbwdfpvm 5- et hyl hexyl ) am nocar bonyl Oxy} 3-
phenyl pr opi ongh | 2(BNF-f2(S)-{N-Methyl-N-(3-morpholinocarbonylpropyl)aminocarbonyloxy}-3-phenylpropionyl}-Ne-
nethyl - L- hi Straethyl-i- mﬁrdyl}amﬂno%éﬁdldhmwhrl@ﬂrﬁ)rd%yéﬁimMa net hyl hept ane 25
np: 76-78 * fmpRf: 60-682.C24 (chl orof orm nmet hanol, 10:1, V/V) (30) _
2(S)-[[enar] - [ 266) - { B3d/ehinptormidmétRanolk cyar, UpPXycar bonyl met hyl ) am nocar bonyl oxy}
- 3- phenyl pr ofé2ny| | - RE)IN}-F2(S)-IN-Methyl-N-{3-(N-isopropyl-N-methylcarbamoyl)propyl}aminocarbonyloxy]-3-
phenylpropionyl}-N*-methyl-L-histidylJamino- 1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 70-73°C
) Rf: 0.41 (chloroform:methanol, 10:1, V/V)
45 (63)2(S)-[N=-[2(S)-[N-Methyl-N-{2-(N-t-butoxycarbonyl-N-methylamino)ethyl}aminocarbonyloxy}-3-phenyl-
propionyl}-N*-methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methytheptane
mp: 61-85°C
Rf : 0.50 (chloroform:methanol, 10:1, V/V) _
(64) 2(S)-[N*-[2(S)-[N-[2-{N-Methyl|-N-(2-picolyl)carbamoyl}ethyl}-N-methylaminocarbonyloxy]-3-phenyl-
50 propionyl}-N*-methyl-L-histidyljJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp : 65-69°C
Rf: 0.48 (chloroform:methanol, 9:1, V/V)
(65) 2(S)-[N*-[2(S)-{N-(2-Cyclopentylcarbamoylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]-N°-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane

55 mp: 86-92°C
Rf: 0.68 (chloroform:methanol, 9:1, V/V)
(66) 2(S)-[N*-[2(S)-[N-{2-(2-Methoxysethylcarbamoyl)ethyl}-N-methylaminocarbonyioxy]-3-phenyl-

propionyl}-N*-methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane

47



- nethyl -L-histidyl]amno-1 -cyclohexyl-3(S)-hydroxy-6-nethyl heptane np:
[err] 30 Rf : 0.78 (chlorof orm nethanol, 10:1, V/V) (31)
2(S)-[l[err]-[2(S)-[N-{2- (Ethoxycar EB9,30R383 B ani nocar bonyl ) et hyl } - N-net hyl a
m nocar bonyl oxyl - 3 phenyl propionyl]-[err]-methyi-L-histidyl]amno-1
-cycl ohexyl - L}p 6 nmet hyl hept ane np: [err] Rf: 0.44

(chl orof orm han rm%afﬁ

2(9)-[[err]- z?é). é" Mﬁxﬁméaméln%mlN-mtmﬁanﬂnoeﬁsohﬂwi - %dbhyISropbHg*-Pr O
pionyl)-[er r “{Wtidyl n@h%%lém y- HySrosly-6-methylheptane

-cycl ohexyl - - hyglgyy - 6- et hyl hept ane np: err] Rf: 0.44
(chloroform mh# han@lss (dlofoforn¥vbthéndi3 p:1, Viv) _ _
2('S) - [ [ er r] -bs} @E)-N=e$)AN((@-isbiutyniicropyip Binteshyaminomambanyibaylyd-phebyipydpjoniil-Nretdedtyl-ani n
ocar bonyl OXWistic'll;l]ﬁrhieo‘%]/-bycloﬂ&yl-S(S)-hydroxy-6-methylheptane

propi onyl ] - [ emp]:- n®eB1G L- hi sti dyl ] am no- 1- cycl ohexyl - 3(S) - hydr oxy- 6- net hyl
hept anewp: R er r |0.5Rf(chlorofaom:éthgroh B:dr\@)or m net hanol , 9:1, V/ (34)
2(S)-[[err]-6BA(S) 2|_($)J=[F{"Zﬂ@%’\ﬁﬁ'@@%'ﬂFﬁ"ﬂ%%)@bﬂ?‘hﬂ@t’%@mwmﬁ nypropieykNiony
| oxy] - 3- phermystin-bhistisuiamino-1fcyeleipxyird@Hyydory-gimetbylieptaneani no- 1

- cycl ohexyl - ?Tg?) h - 6- net hyI he tane 45 np: 64-68 C Rf: 0. 40
(chl or of or m 57( oroformy, T

}? (S)-[1 ot "] pz-?rsﬁrop onyI ?I'-I:Ietft L Cohi yl af mo- -c m%)é)-hy roxlqﬁ-jrr r;'lpe{gtan ?%ﬂhwlfg! ?'yl

met hyl am noc onyI ] [err]-nmethyl-L-histidyl]amno-1

(g%ﬁ:{)?gﬁxyl % L {N- q %&89} gm?ﬁpropyl)am|r{marbonyl[»gﬁéjphtﬁ{/l'propio&l]-kz-

2(S) - [[er r] ' . dy a ! 41 co y amyggéya?-%‘gﬂﬁwefg?ehyl ) N- et hyl am nocar bonyl

oxy] - 3- phenyl NOF” Cllrh%'((]hToroform :methanol, 10:1, VV)

[err] - methyld)- BispiN-g$liRmiclr N—W&b%muéxyl%ﬁbcmdwwys Bhe bR RE-ABRYTD:

[err] 55.  L-nidsliyllaming14dcidhelyl-ais)ol aroaravaithymeptine 9: 1,

(37) 2( Sks [ [ er mp:[ 2(68y72{d\N- [ 2- { N- (2- Pyri dyl ) - N- met hyl am nocar bonyl ~et hyl ] - N-m

et hyl am nocar iRony| @ad2)chBrotdmemethgdopn@pivonyl ] -[ err] - net hyl - L- hi sti dyl ] am no-1

- cycl ohexyl -(3%) SASHIN cl2(B){N-(e-Isapropyithidethy)-Hrmesthyjaminocafbenyidxy ¥EphenyliFépicdy BEO8GL-B1
¢ 0.27 (histitylenihol nydebexydi@ihydroxy B;meilylippt{ne8)

2(§f [[err]-[ 2®S) - {M7¢X | sopropyl anmi nocar bonyl et hyl ) - N-net hyl am nocar bonyl o

xy} - 3- pienyl pi W(@' OEQ"F‘ wenoh §9:1. VM st i dyl ] ami no- 1

- cycl ohexyl (%‘( )3) - I'%WW foqyjethyhrN-methyjaminpgarbongloxy}-3-phenylpigpionyll-Ng: 49

(chl or of or m'ﬁ%’f"l'\hﬂ'étfdy'] inp- 1 -oypleppxy(-&§)hydroxy-6-methyiheptane

2(S)-[[err]-]| [6@2{(%5 o?ormmeI%XnoM’FW' ne- | -carbonyl) et hyl)-N net hyl am no

car bonyl oxy]

pheny! pfopyl j ”%?/Lt %ie X’He érgici%zine- rearRonyloxy)-3 phenviprapiony}-N--metoy - -hlstn{y‘]' Ih
ept ane np: orm met hanol 9:1, VN 10 (40)"
20Qy-[[err]-[ &Tomr,gm{h% bisnp@ar bonyl et hyI ) - N-nmet hyl am nocar bonyl o
xy} - 3- phenyl pg Q@LEP (Br(2iBekyly peHﬂ?Jr&b\Hudahnéii %Bo%&%ﬁ%h‘%ﬁ& Fgl-opmny%w methyl-L-histidyl]-
-cycl ohgxyl - r%)r YiSHoRyi-B(SPhydRbib-mB@iphepiRe ND: err]
(chl or of or m medghana7zz& 1, V/V)
Rf: 0.58 (chloroform:methanol, 9:1, V/V) -
{77) 2(S)-[N*-{2(S)-(2-Isobutyrylperhydropyridazine-1-carbonyloxy)-3-phenyipropionyl}-N*-methyl-L-
histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane

45 mp: 73-81°C
Rf: 0.36 (chloroform:methanol, 9:1, V/V)
(78) 2(S)-[N=-{2(S)-(2-Benzoylperhydropyridazine-1-carbonyloxy)-3-phenylpropionyl}-N*-methyl-L-

histidylJamino-1-cyclohexyi-3(S)-hydroxy-6-methylheptane
mp: 77-82°C
50 Rf: 0.49 (chloroform:methanol, 9:1, V/V)
(79) 2(S)-[N=-{2(S)-(2-Cyclohexylicarbonylperhydropyridazine-1-carbonyloxy)-3-phenyipropionyl}-N°-
methyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 70-76°C
) Rf: 0.38 (chioroform:methanol, 9:1, V/V) '
55 {80) 2(S)-IN=-{2(S)-(2-Acetylpyrazolidine-1-carbonyloxy)-3-phenylpropionyl}-N“-methyl-L-histidylJamino-1-
cyclohexyl-3(S)-hydroxy-6-methylheptane
mp : 77-82°C
Rf: 0.30 (chloroform methanol 9:1, VIV)
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(41)

2(S)-[[err]-[2(S)-[N-{2-(2-Thi azoly ' nyl ) et hyl } - N- met hyl am nocar bo
nyl oxy] - 3- phenyl - 15 Eﬁ”(%%’(i% B?
propionyl]-[err]-methyl-L-histidyl]am no-1-cycl ohexyl-3(S)-hydroxy- 6-net hyl
hept ane np: err 2 of rdoffiral1BaibByRA)Blphendipropiondi} -t et L-histidy!

2(S)-[[err]- ég&n d?mfi).@ﬁxg &hyiR ,q,ropyryl di nghlrglgafb:\)‘gé]}yl )eet&ﬁyl N-‘rlr{eth
yl am nocar bonyhgxy]| 6873 phenyl propi onyl }] Na- net hyl - L- hi stidyl ]am no-1

-cycl ohexyl - 3( B9+ hydjsmcyloﬁfomeﬁ\btydnbemtm 20 np: 67-73* C Rf: 0. 48

(chl or of @r m ngeh hanol 2(S)INE{2(SYHB-MétrRyacetylpyrazolidine-1-carbonyloxy)-3-phenylipropionyl}-N"-methyl-L-

2('S) - [ N- a{ 2( BistidyRantizaideyololexg S (Sy-hyvmoxy-pynethyibdptade ne- 1

- car bonyl oxy) - 8pheB§B4Copi onyl } - Na- et hyl - L hi stidyl]am no-1

-cycl ohexyl - 3( B)=- hy &t lor@fomémﬁ Danpledit.¥Ne np 86-89* C 25 Rf : 0. 46

(chl orof orm @3 h%(ﬁ)dpl“ [2@) {2- 4\@@1 ?é butyryl)pyrazohdme 1-carbonyloxy}-3-phenylpropionyl]-N*-meth-

2(S) - [ N\W 2( gyL-higjoy! WTEV‘E@P )9'TV5”°N ‘?&I‘"etﬂf“}?é'ﬁ'l’ﬁll hydr azi nocar bonyl oxy} - 3-p

henyl pr opi onyl U‘PNa %&1
E g%flo(r)gfe )C()?’llm r(é ) ?\T di ne-1-carjﬁgﬁyab%ﬁ%%hglfylpropiogyI]ﬁ\g-methyl-L-

2(S)-[ N 2( S) - °r’ﬁ5 h?@-tac?l nmet hyl hydr azi nocar bonyl oxy) -3
- phenyl prop| on }oner I| §!y| m no- 1

- cycl ohexyl - )- 5{2 )'- PyraZditine-1 -ch%or?y%xy)@p%nylpropiQnﬁﬁ\l -methyl-L-
(chl orof or m %ﬁ}xy-e-me lheptane

2(:SY[ Na- [2(8) | nocar - KI di met hyhydr azi nocar bonyl oxy) - 3-p

henyl progj ony! hf N 350 (cmomtnhmbmanonhs stwviyl ] am no-1
- cycl ohexyl - 346p) - ApENOF(S)fo-MErbikbyindoS BinIpyazaiitline-1-03berfy bky)B-phnyipropidnyf§N=-methyl-L-
(chl or of or m nistidygantiho-1-dydioAsxyl*38)-hyddoky-6-methylheptane
2(8)-[W][2(S) - oi: - (I7e-8p100py| car banoyl ) - NN - di net hyl hydr azi nocar bonyl oxy) - 3-
phenyl pr opi onyR: Na0.28 (chloroform:methanol, 9:1, V/V)
met hyl - Lashi st@7y | 3(@rNMIBS{2{Nd1Bulaxyegrborgkldpuckipurazoliinesi-easionyidxiegrokenpraglonyl}-N=-
. 94-99* n@t%t-hnsﬂdmamoﬂ@m'qspwass)rhvmmmwhega@ VN) ~ (48)
2(S) [ Na- [2(8) N - EB&NAyI car barmyl%‘NN d| met hyl hydr azi nocar bonyl oxy} - 3- phe

nyl pr opi onyl ] - §: ne %KC"EWWF%W?‘B%F
- cycl ohex oyl - ?%p 4}4 ?@ Skf2 Hﬁry ine-1-cgiony|oxy }=3-phenyipropiony!]-Ngmethyl-L-
0.31 (chf%ro

hexg Theptane
2(S)-[N'-{2(9) _N‘ - Y 00(iﬁmcar di met hyl hydr azi nocar bonyl oxy) - 3- ph
enyl pr opi onyl 5, 1 a. e
“cycl ohexyl - S AP LT i%g i e o TR e
(chl or of gr m nef.Rano
2(S)-[N'-T12(S) p{N\( 32H;eq,5%y%gmn),,- yI am nocar bonyl oxy} - 3- phenyl prop| on

yl 1-N-rethyl doy Aggiv- gﬁ) @M&tﬁvﬂﬂ&r&ﬁ&ﬁbﬁ%ﬁﬂy)—@ﬁﬁhyﬂwﬂfnﬂ We- ﬁ.atﬁmmeh&mmmﬁ
M 80- 84* cleidRbryl-3(Shhybrdxykaehbtayiab@ien met hanol (51)
2(S)-[N5-[ 2(S) mpN- Me2-Bgric- N- { 2- (N-i1 soval eryl - N-net hyl am no) et hyl | ami nocar bon
yl oxy] - 340 55 Rf:pheny$ phiopiommiyibthanbiug:n\)y| - L- hi sti dyl ] am no-1 :
- cycl ohexyl - 3{1B) - hy &{SpiN~{ESHgMathyeipirapipiperizine-1-c8BonyRxy)-G-pRénylpropiBnyii4aN=-methyl-L-
(chl or of or m ristidyfamino-1-cyQloHexyh3(S)hydigy-6-mefiihgptap@0 189 Bl
mp: 107-112°C
Rf : 0.37 (chloroform:methanol, 9:1, V/V)
45 (92) 2(S)-[N*-[2(S)-{4-(t-Butoxycarbonylglycyl)piperazine-1-carbonyloxy}-3-phenylpropionyl]-N*-methyl-L-
histidyl]Jamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
mp: 84-89°C
Rf: 0.19 (chloroform:methanol, 8:1, V/V)
(93)  2(S)-[N*-[2(S)-{4-(Morpholinocarbonyl)piperazine-1 -carbonyloxy}-s-phenyIproplonyl]-N“-methyl -l
50 histidylJamino-1-cyclohexyl-3(S)-hydroxy-8-methylheptans
mp: 81-88°C
Rf : 0.24 (chloroform:methanol, 9:1, V/V) .
94) 2(S)-[N*-{2(8S)-(3-Oxopyrrolidine-1-carbonyloxy)-3-phenylpropionyi}-N=-methyl-L-histidyl]lamino-1-
cyclohexyl-3(S)-hydroxy-6-methylheptane
55 np : 80-84°C
Rf: 0.40 (chloroform:methanol, 9:1, V/V)
(95) 2(S)-[N=-{2(S)-(2-Oxazolidinone-3-carbonyloxy)-3-phenylpropionyl}-N=-methyl-L-histidyi]amino-1-
cyclohexyl-3(S)-hydroxy-8-methylheptane



(52)

2(S err 2(S N- Met hyl - N-[ 4- r ,.nocar bonyl ) - N- net hyl am no} but
S L LB 1 L lynocarbons ) et an ol
phenyl propi onyl]-[err]-nethyl-L-histidyllam no-1-cycl ohexyl -3(S)-hydroxy-6-
met hyl hept anengp aole§i¢] R 0.35 (chl oroform net hanol, 10:1, V/V) 5
(53) : 0.25 Céchloroform :methanol, 9:1, V)

2(S)-[[err] (593 Dopintp@y-(1 3 {fa%lydrbbynalWé&%ﬁﬁ&%ﬂh}s@ﬁwo}ny|}\N=nfeétle-amd9mc ar
bonyl oxy] - 3- amino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane

phenyl propi onylpl:- [ ee7k-gret hyl - L- hi sti dyl ] am.no- 1-cycl ohexyl - 3(S) - hydr oxy- 6-
met hyl hept ane prp:  0.38 (chibiofdtmmefRhriol, 9:10¢M)7 (chl or of or m net hanol, 9:1, VN)
(54) @7 2(S)-[N°-{2(S)-(3-Thiazolidinecarbonyloxy)-3-phenylpropionyl}-N*-methyl-L-histidyl]amino-1-
2(S) - [ N-] 2( &)yclprmxmaesmdrw 6-eihgltdptang/ | car banoyl ) et hyl } - N- et hyl ami nocar bonyl
oxy] - 3- phenyl mpi:o 76-82°C

ropi ony#d : met0B8¢| (chjorgigrame 8% Y- 1- cycl oh ) d
ACIERARE RS st SR ST ey st |
2(S)-[[err]- Tvglewvlfﬁ) wv-ﬁﬂmhv'm?&aa?bonyl butyl ) - N-met hyl ani nocar bonyl oxy} - 3

- phenyl pr opi o th Sy dyl ] am no-1
-cycl ohexyl - é
(chl orof'f)rm "

i réta-cal%org'y%xy)-&phen%roplonyY}ZN 7n$eth9l lﬁﬁlstldyllapuné8
2(S) - [[err] erl PNoCar bonyl oxy) - 3- phenyl propi onyl }-[err] - net

{
%I L- hi stldyl am rpsz hloc;zé"ln%ﬁ‘gw, giﬂiégl),) hydr oxy- 6- et hyl hept ane np: [err]
e’ ' e hibiidfphdlindtaibeny WO IpfoBidnyl}-N=-methyl-L-histidylJamino-1-

CRICHE @(ydsé, et it sdpii T

- phenyl pr opi orhy - [#tgete

met hyl - L- hi sti yI ] amasr(aﬂo}ar&medeﬂbmwh;@(/ﬁ) - hydr oxy- 6- net hyl hept ane np:

[err] Rf: @0 4(s)-aivt- RS BOwthivaicipasiadcarbybxy) Sihen@Bropiorfy§8Y=-methyl-L-histidyljamino-1-

2(S) - [ [ err] - ¢yotsxyH3ts)y-hybirdxiNeMethipiéptane | sopr opyl car banoyl ) but yl } - N- net hyI am no

carbonylzexy] - 3ap:  90-96°C

phenyl propi onyAf} - N-Gast(thjdrofermimethancl P} WM no- 1- cycl ohexyl - 3('S) - hydr oxy- 6- net h

yI hept ane npt102) [ er(§-INF{(S)-(1, 1EPW@“'&WPWQS’FWW'Wt‘%@h‘?ﬁﬂpm@’"l NVN)"“’("?:Q")S“C’V']
2(8)[[err]- [Qﬂ@)‘i'TW(‘W"r"&'ﬁYWYFW BeRAPP but y1 ) - N- met hyl ani nocar bonyl oxy}- 3

et hyl') am nocar bonyl oxy] - 3

\ﬁényl %Lopl o] of
{n;f. m’l RfL hi St I b 6% %pﬁ%@%& e‘{{g)s rha C)rp %1 cglgony%xy)-g-%genylprogpnyl} N*-
2|(]S) [[err] bTr%l qgigﬁz 'cyg-:”faéy' YR ?)onyl ) - N- et hyl ani no} pr op
yl ] am nocar bo XY, hidd &m 19@3/\}/\? [err] rret hyl - L- hi stidyl]am no-1
E g%fl)?g?oylm Y eﬁ&f e ﬂo-pmerazm%*carbo&yﬁ&f)-h p%nylproplgnyﬁ:lN'z
2(S)-[[err]- yl] .cy o( 3ylm)r p¥16°"?"ﬁ'6"§3'¥"5%"%a9?pr opyl ) am nocar bonyI oxy}

- 3.phenyl pr oplmnyl ]oéo%tﬂ&roforﬁﬁﬁe‘ﬂhéhol lsofjvayi dyl ] am no- 1
- cycl ohexyl - 8683) - hy dragssN-G2(EpiolBy-5@EMbrRtdinoaRbonyImpayH2joxaH)4-diazabicysiol4.3.0]nah8-4-
(chl or of @r m easohAs@)-3-phbhyigkopiodyI MN=-fhbdRYI-L-histidyllamino-1-cyclohexyl-3(S)-hydroxy-6-methylheptane
2(S)-[[err]-[ 26 - [ 3™yl - N- { 3- (N-i sopropyl - N- et hyl car banoyl ) propyl } am n
ocar bonyl oxy] -+ ph&/chieragfgrmansgtahel.[1871rYVIet hyl - L- hi sti dyl ] am no-1
-cycl ohexyl - 3(S) - hydr oxy- 6- net hyl hept ane np: [err] Rf: 0.41
(chl or of or famgidfnol , 10: 1, VN). 45
(63)2(S)s[[er %_ [2 S) N-I\/Eth | - N 2 N-t butoxycarbon | - N- et hlyl am n
| } ami nocar boﬁg/ D% ““S" F°"V°ﬁ'|b8}§! ‘G'H g\ )-%12 ‘F'“'E°'T1F>§§;°
n

-cycl ohexyl - hﬂﬁ [ﬁ@ cool E were a
(chl or of orm |phe p osp ry N N met Iformamlde { and tnethylamme
209 [Lebr] ’ﬁ &e

W o) RS el Al ot T B Gt L

hocar bon l OXX ur e blcarbonate solutlon and water successively, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified with silica gel column chromatography
(chloroform as eluent) to give 2(S)-(N-t-butoxycarbonyl- L-hlstldyl)ammo1 -cyclohexyl-3(S)-hydroxy-6-
methylheptane (384 mg) as an amorphous powder.

55 mp: 96-100°C
Rf : 0.47 (chloroform:methanol:acetic acid, 8:1:1, V)

(2) A solution of 2(S)-(N-t-butoxycarbonyl-L-histidyl)amino-t cyclohexyl-S(S) hydroxy-6-methyiheptane
(383 mg) in trifluoroacetic acid (10 ml) was stirred at 0°C for 30 minutes. After concentration of the

50



50 |, propionyl]-[err]-nethyl-L-histidyl]amno-1

-cycl ohexyl - 3(S) - hydr oxy- 6- et hyl h ’ [err] Rf: 0.48

(chl orof orm net hanol , 9:1, V/V) (6%‘“51980%:§B1 _
2(S)-[[err]-[12(S)-{N-(2-Cycl opentyl carbanoyl et hyl ) - N- met hyl am nocar bonyl oxy

} - 3- phenyl pr gduR il Jaedo€ tne ] rasidue was dissolved in ethyl acetate (20 ml). The solution was washed with
met hyl - L- hi stdngitbd shdumichrbbists siadony liried ovar nJaF Bi0RS Yalfate Tt A dBmiated HEvad® to give
np: [err] BS)(L-histid})dind CéycoRienf3(S)hytadxio@thylhéptahe (278 My) ds @R hmorphous powder.
2(S)-[[err]-[ 2o/ - [ M6{13e{2- Met hoxyet hyl car banoyl ) et hyl } N-met hyl ami nocar bony
| oxy] - 3- pheny| Rf : pr op1 ofidrdfermanetiandsiadetio/ dcid, 8:iit MV)dy| ] am no- 1 :
- cycl ohexyl - 8} 3p -shyiatuexy -26)metphglindraboryivey-3tghenylprégfions 400120689)Bihd [#(9)-(L-higftieytr |
Rf : 0. 40 ( @ninori-ofcishenykaiS)thadrody; s-mrwmemlane') (102?17"9) lln_ Wz?mg N-dlm;mf;g)"a;lrde (9('20 bllnbla

4 B I n 4 ! ®ar ip X
_2 ;(D,Sijhg,[q;[ [31 O[lvgefs)vfa:{'gqo PQrngrl)%anmc?rtjleﬁtﬁ?:gréllnlg;a(:!l@?rgg) Tltgprqn&lture was s?r?:d for 16 hours at gvré\/blent 2
net hyl - L®hi SE“F‘E e\ °1aPe'9 'V%‘f &feo -disseivod HY P Feeiste (39 mi). The

[err] P&"‘“"" “’65 ‘3?“ Wﬁﬁn

np: Z lut| n d r s swe!y dried over magne-’
: | 4hi
2(8)-[[err]- %;F "3 q"gwgggf 1 met:ﬁr 8§yr3s TR IR gt oy ss g Sibhe
nyl pr opi On)’| ﬁ Gbro ,% M exy @)1 CIXCI?P l-3(Séhydroths- )bhegtane %7 mg) ¥& IgTorRQ?us

hi sti dyI myerR
Rf : f / (69)
2(S)-[ [er r] %S; O{o(lél-ag%mﬁchﬁut yTngﬁF?-(ynyl ?o?opyl ) - N-met hyl am nocar bonyl oxy}-3

- phenyl prop;xgﬁwg-} [err]- methyl-L-histidyl]amno-1
- oyel ohexyl=3(S)- hydr oxy- 6- net hyl hept ane np: [err] Rf: 1 0.57
(chl or of gr m nMeHeleNBWihg cothipdunds/Wed obkined atcbiing to a similar manner to that of Example 8.
2(°S) - [ [ er r] - (1 ( 25 S rtpDielyafingdakbonpiviacpheryprpionuAyhistidlammbnydinbyed@ent
yl ] am nocar boyuydxpgyrethgihegtdneny| pr opi onyl ] -[err] - net hyl - L- hi sti dyl]am no-1
-cycl ohexyl - 3(@) : hy@tTX¢- 6- net hyl hept ane np: [err] Rf: 0. 33 _
(chl orof orm neﬁfhanomwﬁmormprnmethawlﬁ)LVN)
2(S)-[[etr] - [2( S) 2CNNEARN-(AMerahoi bay ﬂW-@anmcﬁ'Mth3rmePMlnwlhxy}
- 3-phenyl pro iptisiM ?ﬁ[1é:,y¢l?hexygg(8)-hydroxy -methylheptane
nmet hyI L- hi stl'ﬁ fgj(ggqlre}grﬁfl ogﬁx I-3 S) h ydr oxy- 6- net hyl hept ane np:
Rf .

208 ([err1- Eag it SedbA T% o D’Eﬁt etk P TP
yl propl oflyl ] cl‘jg? "VL }'EVPT%W Pelheg=g Cerr] R o 1
-cycl ohexyl - - hy 25 np: err : .
(chl orof orm rret hano Ké)(? 0@ WMQBHW
2(S)-[[er r]s(g,g'{,e% {N-(2-1sopropylthioethyl)-Nnethylam nocarbonyl oxy} - 3- phe
nyl proplgnytrT=1err]-nethyl -L- histidyl]am no-1
-cycl ohexyl - 3( S) - hysgdiony - 6- n@t hyl hg [ﬁnﬁ(sm-methy? N:(84n-FbuBlycarbonyl-Rimethytafin$)®
(Chl or of or RingREniB&bonyidk)-3-pheyidrbpidnyi-N=-mesthyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-

- [ [ er r Jmethgéprant Ri14 g} B Griuergucbifeakibl QOYMPYAS Wlined bk GFEL 1 01, AR 8Vap6ratoh GKfd - 3
- phenyl pr opolany lthe-rpsidub Jwas ARdived inLetiiyil Sdetatby@0 ayiah@ thd solution was washed with 1M sodium
- cycl ahesay Ibic&bshatelsyidiion ayd @ataredubopbdively! @ @ristiver mdgaésium daffate. Evéhordafion of the solvent
(chl or of or waveet 2SINT-2(SEON-hethiNR-m@HylamifceByl)aminocarbonyloxy}-3-phenylpropionyl}-N*-methyi-L-
2(S)-[[err ]hls'ﬂdz(l@)mz‘zcyplewyﬁf%hmv-@wthmepﬁm@8mgteﬂdo@mytpbouy)m@ephenyI propi o

nyl}-[err] n@PhyI 69-681iCst i dyl
0.20 (chloroform methanol 6:1, VAV)

45
Example 8

(1) To a solution of 2(S)-(N=-t-butoxycarbonyl-N*-methyl-N"™-tosyl-L-histidyl)amino-1-cyclohexyl-3(S)-
hydroxy-6-methylheptane (200 g) in tetrahydrofuran (2 1) and methanol (500 ml) were added 1-
50 - hydroxybenzotriazole (128.1 g) and 3-(N,N-dimethylamino)propylamine (32.3 g) at ambient temperature.
The mixture was stirred at the same temperature for 16 hours. After evaporation of the solvent, the
residue was dissolved in ethyl acetate (800 m!) and the solution was washed with 1M sodium
bicarbonate solution and water successively, dried over magnesium sulfate, and concentrated under
reduced pressure. The residue was dissolved in trifluoroacetic acid (500 ml) and methylene chioride (500
55 ml) and the solution was stirred-at ambient temperature for 2 hours. After evaporation of the solvent, the
residue was dissolved in water (1 1). After 28% ammonium hydroxide was added to the solution to be
neutral, the solution was extracted with methylene chloride (1 ¢ x 2). The combined exiract was washed
with 1M sodium bicarbonate solution and water successively, dried over magnesium sulfate, and
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am no-_1- cycl ohexyl - 3('S) - hydr oxy- 6- net hyl hept ane np: [err] Rf: 0. 39

(chl orof orm nmet hanol, 9:1, V/V) (76 '
2(S)-[[err]-{2(S)-(2-Butyryl per hydr'%ﬂ)ﬁ’mj?ﬁﬁ Bb-1-car bonyl oxy) - 3- phenyl pr opi
onyl }-[err]-nethyl- Lhistidyl]- 40 '

am no- 1-cycl 9&'\ rate E@MLIE@@B&R%@{WI ether Eze[)rtl gleg 2(S)-(N m@ﬁyl L-
(chloroform oa1 cl oxy. é( -h 6-methy|heptane (46.0 g).
2(9)-[[err]- KVTAY] Q\gr Vid .08 +09&) ne- 1- car bonyl oxy) - 3- phenyl pr

opl onyl }-[er 1'2595 f%}:!llmola of B itr=Chiettly RIhiRRyljbmino-1-cyclohexyl-3(S)-hydroxy-B-methylheptane (900
-cycl oheyyl - lsethyimihe Groimighin Infe@ b dhloAde (20 mi) widadded tEy r dhloridd (696 md) a3 C.
(chloroform rma rlﬂﬁmm was Stirbd adthd/$arle Amperature for 1 hour. After evaporation of the solvent, the residue
2(S) - [ N- { 2( Swaq dssBedtizio ythyl @atdtdl (30 py)randl tha issldtiod was washed with 1M sodium bicarbonate solution
- car bany| oxy pnd3wgiéresagdegsively) and\dried ever fnagresitny |suliate. Evaporation of the solvent gave 2(S)-(N°-
hi sti dyl ] am methf-NSsgtybihkistidya®ing) cyojaiexyk3(S)hydretyibrhétatiestane (136 g) a§ en rjrorBius
Rf : 0.#9 ( epwder-of or m methanoqlh ?l!ﬂls VIV) (79)
2(S 2RIS) - OA3 Ghierofsrrepthangl BhYMber hydr opyri dazi ne- 1- car bonyl o
pge?qw[ LEBH 0#{9}% ?T gr p@?solutlon of 2(8)-[1*%{2%thyl- -[2-{N-F()rr¥orphollnocarbonyl)-N-methylammo}ethl]—
met hyl - L- hi sePE99] E'M'W Sphenyipragiaais 'd 8 SWWJG“W%? (0 ) yhish cooled
70-76 * C Rf! tO 0 lg eqﬂ %(F| fCBPFH e dro t amlde Th mlxture
fter
ml a

2(9-[1 e’r"r] 3. f?'d E ﬁg’
err]-nethyl - | f%ﬁi at 0 Yl (1 s§3§e
77-82 C Rf: ova Or Ol Dé‘@ dis: in tate 3

85@"’ h d 5% d hi cd 1M sodi blcar onate olutuon and water su esswey and drled
23T 1 erg - {ﬁffsf eg.uap u'.°§er°9 BhAEP 1ok Uhd) Soilent Ua Q}Q) Yoy Nﬁmw RinGH0Y !

}-Lerr]-methy o1| catb ylaﬁﬁbﬁ@lyliahﬁ%@ 25 1-3-pHerpréRIoYI PRV WI £ pt ane

np:  [err] tldyI]arrﬂfg yCI8HRky B @f-RaFEky B inbifyIRptand(2.21 g)\as\é}. orphous ﬁﬁer _

2(9)-[1[ err] { 2/¢S) - (0@e iénlokfoxy:me@ingl, Py, 80! | di ne- 1- car bonyl oxy) - 3- phenyl pr opi
onyl } - [ err] - gty hy ¢sh-pN=4e(Sin-thgth) 1N+ N-(rorpholinocarbonyl)-N-methylamino}ethy!Jaminocarbonyloxy}-3-
- cycl ohessy| - piebylpropichypNs-mbthyidimitgtylkLeistiaytiemings1-cyclohedylkSyHRYdroxy-8@nethyineptane  (1.00
(chl or of or m gevisadissbiveddin 50%\dcefic {cBB3(R0 mi) and the solution was heated at 60°C for 1 hour. After

2( S)-[[err ] fodlig) tof the (ambntniemparatare:i resiiting ymp}wbr)ypyvbnado#asdlltwed bif cand 3o filirdex yias 3-
| pr opl oggrqc nirpieqt uhdeppqdiced]messure. The residue was dissolved in ethyl acetate (50 ml) and the
fe‘L)-/hl stidy F‘}"é‘ﬁ? Wes Washort Vi M podiiugy bigarhepate 69!'3}'0'63%!'4@ | SHespIsiyple dripd over magnet
0.%5 élHrp GP'@feo?'ﬁ’l qngentéﬂtﬂgpn vaguoy Th ue g purified by snllca gel column chromatography

R i 1 r
s E gg) | E) L ;l] "2' éﬂ%‘g‘l"h?ﬁ? j\ga'féa ’ J;én %Fn-ﬁmgmgﬁm%m:ﬁ (g)é'nw
ﬁ?l f@%g“%%”‘”de’ np:  98-102° CRf:  0.35

- cycl ohexyl -
(chl orof3gr m rret hanol
2(S) [[err]g GS) (2- I\/bt hyI car bam)yl pyrazol i di ne- 1- car bonyl oxy) - 3- phenyl pro
pi onyl } - [e yl -
hi 54 dyl ] ani ”ﬁb‘l s%wﬁdnobre% {o68)- NS AstitioftioBicdiyibtRyARN- Ay 1dFnocarbdn§ibly -3 pRenyt-
Rf: 0. 40 ptdpidh fh?fn%mmﬁtl Rino-123yclohe M(S)(f@@)xy-s -methylheptane (4.55 g) in_ethanol (50
2(S)-[[ eor ]ml WHich) wds 2coblod R o rwaeaa @ 1)l i dfogenOdniofliid @~ dloxBrid! A @XYnhy. B EaY |
propi onyl } -njieuré wasretiriey lat the same temperature for 10 minutes, the solvent was evaporated under reduced
pressure. The residue was crystallized from ethanol (5 ml) and ethyl acetate (150 mi) to give 2(S)-[N°-[2(S)-
{N-(2-morpholinocarbonylethyl)-N-methylaminocarbonyloxy}-3-phenylpropionyl]-N*-methyl-L-histidylJamino-
1= cyclohexyl-s(S)-hydroxy-e-methylheptane monohydrochloride (3.93 g).

45 176-177°C
[a]§5 : " -51.93° (¢ 1.0, MeOH)
Example 11
so  The following compounds were obtained according to a similar manner to that of Example 10.
(1) 2(S)-[N"-{2(S)-[N-Methyl-N-{2-(N-isobutyryl-N-methylamino)ethyl}aminocarbonyloxy}-3-
phenylipropionyl}-N*-methyl-L-histidyiJamino-1-cyclohexyl-3(S)-hydroxy-6-methyiheptane  monohydroch-
loride

mp : 118-122°C
55 {2) 2(S)-[N°‘-[2(S)-[N-Methyl-N-[2-{N-(morphoImocarbonyl)-N-methylam|no}ethyI]ammocarbonyloxy]—3
phenylpropionyl]-N*-methyl-L-histidyllamino-1 -cyclohexyl-s(S)-hydroxy-s-methy|heptane monohydroch-
loride
mp: 108-116°C
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hi stidyl]am no-1 -cycl ohexyl9 i:( S{// (\/g/drzgxy 6- net hyl hept ane np: “!IIHCHHHL““,HIHLIH I!I'

0. 28 {chl or of or m nmet hanol 1(q9@]}
2(S)-[[err]-[2(S)-{2-(N-t-But oxycartﬁ? $ao_ cyl ) pyrazol i di ne-1-car bonyl ox
y}-3-phenyl propionyl]-[err]- nmethyl-L-histidyl]amno-1

- cycl ohexyl - hydr oxy- 6- net hyl hept ane np: [err] Rf: 0. 39 :

(chl orof or m%@ Plf feg < AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
2(S)-[[err] %og ffﬁ?%c’eﬁ%q\{)eﬁ(rﬁa%ﬁ) pyrazol'i di ne- 1- car bonyI oxy} - 3- pheny
| propionyl ] [e Hgg,{dh,y]h kgrmat®:

hi stidyl ] m1LoL&Jr?:ycl ohegylrmB( S) - hydr oxy- 6- met hyl hept ane np: [err] Rf:
0.26 (Chl oroform nmet hanol, 9:1, VN) (89)

2(S)-[[err]-[2(S)-{2- ([err]-t-Butox onyﬂ—ﬂnhrsr pyrazolldlne 1- carbo

nyl oxy} - 3- phenyl propi onyl]-[err]- |dyI

- cycl ohexyl - 3(S) - hydr oxy- 6- met hyl hept™ghe 35 [err] Rf : 0.21

(chl or of ofem net hanol , 9:1, V/V) (90)

2(9)-[[ err] -{2(S)-(4- Met hyl %i]_perazr ne Ezcar b n?l oxy) |32phenyl propi onyl }-[er

(] -methyl - L-hi st dyl] ami no- T ~oyclae eyl ca&sinuuwm | hept ane mp:

82- 86 C40 Rf 0. 19 @gehloroform meghanol, 9:1, \WV) (91)

2(S)-[[err]-{2(S)-(4-Methyl g ar banoyl pi pera}:d?'ne 1- car bonydmxy) - 3- phenyl pr opi

onyl }-[ ert] - rret hyl -L- histidyl]amno-1

- cycl ohexyl - Sﬁ %droxy 6- met hyI hept ane np: [err] Rf: 0. 37

(chl orof orm met' g 9: &, Vé VLI tron 2gub ted with a substituent selected from the group

2(Ql Lerr]-[2(8)-{4- (t-%]}.g Y ﬁ VGt BlchF e O, LARARORRY & Gl o

enylproplonyl] [err]-

-cycl ohexyl 3('S) - hydr oxy- 6- net hyl hept ane rrp [err] Rf : 0.19

(chlorof orm et hanol, 9:1, VN) (93)

2(S)-[[err]-[2(S)- {4 (I\/brphol i nocar bonyl ) pi per azi n£51 car bonyl oxy} - 3- phenyl

propionyl]-[err]-methyl-L- 50 hi stidyl]am nq:

-cycl ohexy - 3(S) - hydr oxy- 6- net hyl hept'ane np: ’er.ﬁq Rf : 0.24

(chl orof orm et hanol, 9:1, VN) (94)

2(S)-[[err]-{2(S)-(3-Oxopyrrolidine-1-carbonyl oxy) - 3- phenyl propi onyl }-[err]

-nethyl - L- hi sti dyl ] am noinlhichyc| ohexyl - 3('S) - hydroxy 6- rret hyI hept ane 55

np~ [err] Rf: R 0.40 (isHvdeasherevhase hanol V/ V)

2(S) - [ [ er o - { 2( SF* ( 2- OxaFonEERsRofc: L cAb 3ny |6£9>£ ﬁ?ﬁ%‘ﬁ% g‘ﬁf’ S0 [SyosHtugnps)
y EP

met hyl - L- hi st dyI am no- i‘?'edogen ) "P§ '3 )P&Fb pt ane 49

0 300 189 Bl np: err a , rJf R)
209 Lero)- (2(SF ?"%:5 tﬁ v S i Tl i s Ml
ny err|-nethy I St . - - 1-C7

ami no- 1- C]3C| ohex l 3(S) - dro & k‘g;?% Cy alkoxy(qg C7)alkyl, acryrl}(jc C )al[kyl oX0 and acyl

0. 38 (chl orofor met hanolls,C1 ﬁ

2(@; [[err]- {2(a rts(p’f‘iam{ﬂrﬁ&lh} ,@rsgpnyl oxy) - 3- phenyl propionyl }-[err]-neth

yl - h| stidyl]am no-1-

40 2. A compound of claim 1,

whersin
R is C1-C7 alkyl optionally substituted with a substituent selected from the group

consisting of hydroxy, C:-C7 alkoxy, aryl, C1-C7 alkylthio, a group of the formula :
45

N-CO-,
10~

50
R"1-CO- or R"'-S02-,
[in which
R? and R'° are each hydrogen, aryl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, a
heterocyclic group or C1-Cy alkyl optionally substituted with a substituent selected
55 from the group consisting of Ci-C; alkoxycarbonyl, C:-C; alkoxy, aryl and a
heterocyclic group, or
R® and R are taken together with the attached nitrogen atom to form a heterocyclic group
optionally substituted with C1-C7 alkyl, and
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¢ycl ohexyl - 3(S) - hydr oxy- 6- met hyl hept ane np: [err] 10

(chl orof orm et hanol , 9:1, V/ V) (Q?P ”","ﬁlwi“y ,”m
2(S)-[[err]-{2(S)-(1-Oxot hi azol din §%°§rl98rﬁ}| oxy) - 3- phenyl pr opi ony

- met hyl - L- hi sti dyl ] am no- 1- cycl ohexyl - 3(S) - hydr oxy- 6- net hyl hept ane np:
[err] Rf: 0. 42 (chloraf gy j;E%B ObyeloBlityl,: <:y}‘,/BBentjy‘5 or c;{c%ﬁéxyl C1-C; alky! optionally
2(s)-[lerr]-{2(S)-(1,1- iRk w.a»Zﬁ:,b U8R sl TRANN G¥0P) corsisidnt| BT QRbxP B ) -
[err]-nthyl-L-histidyl] aghd@r difc:-0mMHEMMAK B €36 Mokyshiiensti Dndikitdd With 8 Rk Re-
np: 89-95 C Rf: 0. 32nt(s61bdte tdinOthéromt doAsisiihg of €:-C;7 alkéndl afdlddi)and a group of the
2(S)-[[err]-{2(S)-(Thi om0l i nocar bonyl oxy) - 3- phenyl propi onyl }-[err]-neth
yl -L-histidyl]amno-1 - 20 cycl ohexyl - 3(S) - hydr oxy- 6- net hyl hept ane np:
[err] Rf: 0. 36 (chl orof orm et hanol, 9:1, gN) (101) 2(S)- [[err]-{2(9)-(1
- Oxot hi onor phol i nocar bonyl oxy) - 3- phenyl propRony}-[err]-nmet hyl -L-hi stidyl]am
i no-1- cycl ohexyl - 3(S) - hydr oxy- 6- met hyl hept age 2%- np: [err] Rf:

0.23 (cHPorof orm net hanol, 9:1, VN) (102) R2(9)-[[err]-{2(9-(1,1

- Di oxot hi onor phol i nocar bonyI oxy) 3- phenyl propi onyl }-[err]-nmethyl-L-histidyl
] - am no-1-cycl ohexyl - S{N %{‘K’% - 6- net h I hegt ane np: 99-103C 30

Ri:  0.31 (chlorof orm ARtHEHSI™S '°?.°"‘§/IQ) R 8 §'°f°"““

2(9) - [[err] {2(5)-(2(R) - Met hyl - 3(R) - di et hyl car banoyl m)rphol i nocar bonyl oxy)
3- phenyl propl onyl}-[err]- methyl-L-histidyl]emno-1

-cycl ohexyl - 3('S) - hydr oxy- 6- net hyl hept ane ~oNderr 0. 45

(chl orof orm net hanol, 10:1, V/V) 35 (104)_1g~- N-CO=,

2(8)-~[[err]-{2(9S)-( 2( S) -1 sobut yl - 4- met hyl - 3Roxo- pi per azi ne-1- car bonyl oxy) -3
- phenyl ggopi onyl }-[err]-

met hyl-- L- hi sti dyl ] am nort-coy el @heayl - 3(S) - hydr oxy- 6- met hyl hept ane np: -

[err] Rf: 0. 50 (chl or g ahich R RO IR alddeath as/dedied(abOs), and RS is hydrogen or Ci-C;
2(S)-[[err]-2(S)-(6(S) - k) aribr phol i nocar bonyl net hyl - 2- oxo- 1, 4-di azabi cycl o
[ 4. 3. 0] nonane-4- 40  or amino optionally substituted with substituent(s) selected from the group consisting
car bonyl2®xy) - 3- phenyl pr eif1chyalkyl-ghe a gloumesttheyibrmplahi st i dyl ] ami no- 1- cycl ohexyl -
3(S) - hydr oxy- 6- net hyl hept ane np: [err] Rf: 0. 37 (chl orof or m net hanol ,
10:1, V/IV) Exanple 6 45 (1) To a solution of N-t-butoxycarbonyl-L-histidine
(363 ng) and 2(S)-am no-1-cycl ohexyl -3(S) Ihyd{oxy 6- net hyl hept ane (294 ng)
indry N N-dinethylformmide (30 m) which yps ¥o6Ped to [err], were added
a sol uti®dn of di phenyl phosphoryl azide (390 mg) in dry

N, N-di methyl formam de (5 m) and triethylam ne (144 ng). The m xture was
stirred overnight at anmf &F’t gzrature After evaporation of the solvent,
the so resi due was di i E‘éﬂa‘ QfJ,Q.yLre%gcgtagE&n§d3%o\r,% gnd the sol ution

was washed wit ke 10% ci t [§lhgqfdsh satura dM"um bi car bonat e

sol ution and Wat &g FBUCCgahéR tc‘»@ethgr Mﬁ\&h@‘éﬁ&hé@ﬂ%ﬁﬁ WSSt bt & het@BEclic. group
concentrated under redUG&i@ SubStiidtét wntﬂ%ﬁbs‘hﬁ&h Lh%let\ﬁ@@frw{hb }oﬁpcd%lgt g%fg'-@;a
g&kcol unn chr omat ogr aphikyl,( FyakeRy(Of-6)aRyR SC,&d, UARI)(CI-6; &kyY, Eneterocyci ccarbonyI(C1 -Cr)-
2('S) - (N-t - but oxycar bony hiky,-dxb,Sdmirdyprotetesd N uRprétycisdOmanay AcidSfeskiue Bof the
‘met hyl hept ane (384 ng) @muer anor phous powder. 55 np: [er Rf :

0. 47 (chl orof orm net hanol : acetic acid, 8:1:1, V/V) (2) A solution of
2(S)-(N-t-butoxycarbonyl -L-histidyl)am no-1-cycl ohexyl -3(S)-hydroxy- 6-net hy
| hept ane - R g

10~
45 _ R__()

N-CO-,

RY-CO- or R'1-S0,-,
[in which R?, R'® and R!! are each as defined above].
50
3. A compound of claim 2, wherein
R! is C1-C7 alkyl optionally substituted with a substituent selected from the group consisting of
hydroxy, C1-C; alkoxy, aryl, C1-C; alkylthio, a group of the formula :
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(383 ng) in trifluoroacetic acid (10 nm) was stirred at [err]”"mt”m“ Ull I“III
‘m nutes. After concentration of thegg 1%5 Q) 300 189 Bl mx

t he resi due was di ssolved in ethyl o 30182 K m ). The sol ution was was hed
Wi th saturated sodi um bi carbonate solution, dried over nagnesium sul fate,
and concentrated in vacuo to give

2(S)-(L-histidyl)am no-1-cycl ohexyl - 3(S) deroxy 6 nmet hyl hept ane (275 ng)
as an anor phous powder. np: 126- 130C 5 - 0.11

(chl or of or m net hanol : acetic acid, 8:1:1, \ﬁILW)’ FB) Té a mixture of

2( S) - nor phol i nocar bonyl oxy- 3- phenyl pr opi onic acid (120 ng) and
2(S)-(L-histidyl)- am no-1-cycl ohexyl -3(S)-hydr oxy- 6-nmet hyl hept ane (142 ng)
in dry N, N-di nmet hyl fRorCRr B®-S0220 ml ), which was cooled to [err], were added
a solution of di phenydagheasyitherdgingai de (108 ng) in dry N N

direthyl formam de (5 m) and triethylam ne (40 ng). The m xture was stirred
for 16 hoars at anbient 10 tenperature. _After .evaporation of the solvent,
the resi due was dissolved in ethyl acet aRg 30 m). The solution was washed
wi th 1M sodi um bi carbonate sol uti on and wg N—successi vely, dried over
magne- sium sul fate, and concentrated unBer reduced pressure. The residue
was purified with silica gel thin |ayer chromatography

(chl or of o®m et hanol, 6:1, V/V) to give

2(S)-[N-(2(S) - nor phol i nocar bonyl oxy- 3-

phenyl propi qnyk%{{')bomd%cgﬁg Ad&e- 1- cycl ohexyl - 3('S) - hydr oxy- 6- net hyl hept ane

(1£7mg) as o auQPMﬁEutedWm a grolp &dhelisumr: of or m met hanol
6:1, VIV),Exanple 7 20 | owi ng conpounds were obt ai ned accor di ng

0 a simiar manner to that of Exanple 6. (1)

(S)-[[err]-{2(S)-(N, N-Di et hyl am nocar bonyl_axy) - 3- phenyl propi onyl }-L-hi stid
| ]am no- 1- cycl ohexyl - 3(S)- hydr oxy- 6- nmet hﬂ- hegpt ance rrp [err] Rf: 0.49
chl orof orm nmet hanol, 6:1, V/V) 25 (2) 107

(S)-[[ers]-[2(9)- {N— (2- Mor phol i nocar bonyl e‘%hyl ) - N- net hyI am nocar bonyl oxy} -

- phenyl propi onyl ] -L- histidyl]amno-1

cycl ohexyl - 3( S) - hydr oxy-igwhieht hyl hept ane X 82-86 * C Rf: 0.49

chl or of or m et Iﬁi’rﬁﬂﬂ R'g: jare W‘Wvd(osyn or Ci-Cy alkyl, or

(Sy-[[err]-[2(SF- quFU( Nmriaﬁkﬂ".tqﬂe'e%rr%Hg?|asta°RPd|\T'f'°a?Wf’é°t"h§?|f?{§?d?°éPZ‘P'W8car bony! ox
}-
c

3- phen¥l pr op| ony 1. ’ i
e e S S
2(S)-[[err]- [2 ?% hyI N-{2-(N but oxycar bonyl - N- et hyl ani no) -

t hyl I t hyl - L- hi sti dyl ' 1-
et hyl }am 1r%oc"ar ?ggk%%p%&/;fc%“p@%ghfr opionyl]-[err]-nethy i stidyl]am no-

cyci ohexyT™- 3(S DRt b bfbul Bthd Brmiufal:f | UOT Oacet i ¢ aci d
(10 m) was stirred at 0 * C or 1 hour. After evaporation of the solvent,

t g +esidue was dissolved in ethyl acetate (20 m) and the solution was
washed with 1 M sodium 40 bicarbonate sol uti and water successively, and
dried ovegp magnesi um sul fate. Evaporation of "t hes gl vent gave
2(S)-[[err]-[2(S)-{Nnet hyI N- ( 2- met hyl am noq@hy‘r)am nocar bonyl oxy} - 3- pheny
| propionyl]-[err]-nethyl -

hi stidyl ] am no- 1-cycl ohexyl 3(S) - hydr oxy- 6- net hyl hept ane (88 ng) as an

anor phous powder. np: [iBwhith Rf 0.20 (chlorof orm et hanol, 6:1, V/V) 45

t
2
y
(
2
3
(
2
y

Exanpl e 94 R® is hydrogen or a group of the formula :
R9
N—CO—

50 lO/
or R"'-CO-
[in which

85 R? and R'®  are taken together with the attached nitrogen atom to form morpholino, and R" is C:-
C7 alkyl], and

R6 is hydrogen or C,-C7 alky!.
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S T

%(1)8)?-?[er]ol'ltjfit)ﬁ?og;carbonyl [err]aépaa?%égeé {1-tosyl-L-hi StJ)m‘m‘mm‘,"’H”gﬂ’m

| ohexyl - 3(S)- hydroxy- 6-net hyl hept in tetrahydrofuran®(2t[enr
and net hanol (500 ml) were added 1- 50 hydr oxybenzotri azole (128.1

and 3- (N, Nodi Retbioasti NQ) RERAPYS, ANnkS (s32«3’1—[m)[z(snNamyemz-mmmmamnﬁhe
M xture Was Skbthyld@incdéthyllBRinGcaiiBnyloRBhéhlyigfopiotyiN-kiethilQ histdyll4khihe1-cyRIBER@F3EEH on
of the sol venkydrdp@melphedtafte vvas helirsehilidéced in et hyl acetate (800 nl) and the
solution was washed with 1 M sodi um bi carbonate sol uti on and wat er

successi veldy, Adeompdurdv ©f alairgn&s whioh Sisil 2(QHY -2 IN-neind-tr{2{(Nriseuitypmhiensthyledine)ed
pressure. Thesthdmmoearbeadoxgl-sphetwpeapionyil-Nmiettybiohigidylaming-1-grdiahexy5H8)-twiirpxyin d

met hyl ene chl vethdwep@sO@ it Bydrochipfdp. and t he sol ution was stirred at ambient
tenperature for 2 hours. After evaporation of the solvent, the residue was
di ssol ved % {&greourndiof o 'é'F"rg?’her‘?lﬂter 28% amoni um hydroxi de was added to t he
sol uti ont o be %eut'? afmino eRgenalbyosubstifutaq %é”bé%‘fai”ﬁﬁfﬂ#%f’f’ﬂ RGP ceREING ! G e
(1 [err] x 2). The ¥¥Bf AGERMEIFMURAS washed with 1 M sodi um bi car bonat e
solution and water successively, dried over magnesium sul fate, and 51 EP
0 300 189 Bl concentrated in vacuo, The r§5| due was crystal l'ized from
diethyl ether (2 [err]) to give 2(S)-([eRT]. nethyl

hi stidyl )am no-1-cycl ohexyl - 3('S) - hydr oxy- Bemh&d)hept ane (46.0 g). Rf:

0. 16 (chl orof orm net hanol : acetic acid, 8R 1 VIV) (2) To a solution of
2(S)-([err]-nmethyl-L-histidyl)am no-1-cycl ohexyl 3(S) - hydr oxy- 6- net hyl hept a
ne 4900 5 nmy) argh-¢o-iekhysoani ne (494 ng) in methylene chloride (20 m)
was addeg trityl chloride (696 ng) at [err]. The mixture was stirred at the
sane tenperiat Acémgoodd ok claieia, wheddit er evapor ati on of the solvent, the residue
was di ssol ved iRiaed B3| e adkart ¢ogbtBG with) tha ratlachdtie nisagen tatoon toviasn acteteedyoiie igloud M
sodi um bi car bonat e sol utntignallyasuiistiiviederith sulsstitoend(s)\selegted tomi the roragpl consisting of C:-C;
magnesi um sul f at e. Evapdtvhhydsexy@i -Cobliwl, <o 1Gr @lkexy(CaCelalRyl.Dpte(dcyligcarbonyl(Ci -Cr)alkyl,
met hyl -[#rr] -trityl - L- htxetamjojpsaiacied on unpipteciash amipe ackl regidugyant @ arpuraf thetfenpripept a
ne (1.46 g) as an anor phous 10 powder. Rf: 0. 43 (chl or of or m net hanol ,
10: 1, VIV) (3) To a sol ution of

2(8); [N-nethyl - N-[2-{N- (nor phol i nocar bonyl )R wet hyl am no} et hyl ] -

am nocar bonyl oxy] - 3- phenyl propi oni ¢ aci d (93¢ A8y-GO—dry met hyl ene chloride
(20 m) ¥hi ch was cooled to [err], were add®ed oxalyl chloride (0.22 nl) and
three drops of N, N-di methylformam de. The m xture 15 was stirred at the
sanme tenperature for Qb G 9IS allded to a sol ution of
2(S)-([err]-nethyl- [err -trityl -

L- hi sti cyl )1a.nAPece1ss€osteQAa ¥ bomplosnd-oPig Foma 6- met hyl heptane (1.40 g) and

N- et hyl nor phol i ne (502 ng) in nethylene chloride (20 m) at [err]. The

m xture was stirred at the sane terrperature for 1 hour. After evaporation
of "the solvent, the residue was dis ved isreRbyl tate (30 m) and the
sol ution was washed with 5% hydroch ortjc a@lM odi um bi car bonat e

sol uti orroand wat er successively, ied’ magnesi um sul fate.
Evaporatlon of the solvent gave 2(S) [[err]-[2(S)- N- thyl -N-[2-{N-(nor-
phol i nocar bonyl ) - N- et hyl amlno} et hyl Félrg noce@'fb?nyl oxYH 5 3- phenyl propi onyl ] -[
err]-methyl-[err]-trityl-

hi sti dyl ] am no- 1- cycl ohexyl Q&QTCWT@MMW‘(? 21 g) as an
anor phouS powder. Rf: 0.80 (chloroform Heﬁthanol 10: 1, VIV) (4)
2(S)-[[err]-[12(S)-[ N-Met hyl - N-[ 2- {N—(rmrptﬁ) i nocarbonylgﬁl\l-rret hyl am no} et hy
| ] am nocar bonyl oxy] - 3- 25

phenyl prop| on‘);,{e]r sl err]-methyl-ferr]-trityl- L hi sti dyl ] ami no- 1-cycl ohexyl 3(-

S) - hydr ay yI hept; ( e ()

m ) and the soI ut| on megri%c’ ;"((f%{) %alwaﬁ%b%luga% o%rSL%l?%e/rsglgg% ﬁom g&ﬁp
ambi ent tenper a,ig;e, I esdky, h,rggc,t c; Wgﬁ@rdmugwmmﬁnjd Jtered off and the
filtrate was concentrat ed under reduced pressure. The residue was di ssol ved
in ethyl acetate (50 m) and the solution was washed with 1 M sodi um

bi carborsat e sol ution and water successively, drieg3over magne- 30 sium
sul fate, and concentrated in vacuo. The re5|dﬁe/was purified by silica gel
col um chr omat ogr aphy (5% net hanol in chl orof orm g@ el uent) to give
2(S)-[[err]-[2(S)-[ N-nmethyl -N-[2-{N- (nor phol i nocar bonyl ) - met hyl am no

et hyl ] am nocar bonyl oxy] - 3- phenyl propl onyl ] - N- et hyl - L- hi st i dyl ] am no- 1-cycl
ohexyl - 3(S)- hydroxy-6-net hyl heptane (7@ ng) as an anor phous powder.



Rf: . 0.45 (chl orof orm net hanol, 10:1, V/V) 35 Exanple 10 To i \ |||”“|
2(S)-[[err]-[2(S)-{N(2-norpholinoc ) N- net hyl am noamu mmnllm
e hemy EPE % T W Rt WA 11D
propi onyl]-[err]-nethyl-L-histidyl]am no-1-cycl ohexyl -3(S)-hydroxy- 6-net hyl
heptane (4.55 g) i'n et hagQhick 50 40 mnl) which was cooled to [err], was

~added 4N hydrogeg chl orid@ydrdperlbiad@ngs sol ution (1.9 m). After the mxture

was stirred at tdgse sane jap@edenion CoCl QkyllilyiNdriddimdSaptidnaily HbdtiuRAT wiiBsubstituent(s)
evapor at ed under reducedsegRs Fthh the gl condisting OEC V& 2lkgIran® bayl; badzed from

ethanol (& nl) amed et hylisagddgat er GiGQKp gr t 0 give 2(S)-[[err]-[2(S)-

{N- (2- nor phol i norR'andBhy | @b hakbr) tdgethat withl theriatiawbert hitbogeh @toyn} to3fogrh @ rhgleppcyniic groyp |
-[err]-nmethyl - L-hi sti dyl ¢rdienathosubstitutesiywith shiestitpént(S) Slpctin; tienw the -gBoupsensislingenh Cafie
nmonohydr ochl ori de (3. 93 ¥yl hvdoxy(Cigpalkyl, C1-Cr alkoxy(Sx €} )alkybraeyiC(-E7)alkyh oxquandiagyl;

Exanpl e 11 50 P® The f okhygaegocorfpdifadandwer e obt ai ned according to a

simlar nnner t® that of CEfaaPile 10. (1)

2(S)-[[err]-[ 20 spihhiabcappriseg { 2. (N- | sobut yryl - N- met hyl ami no) et hyl } ani nocar
bonyl oxy] - 3- a) reacting a cormpound of the formula :

phenyl propi onyl]-[err]-nmethyl -L-histidyl]am no-1-cycl ohexyl -3(S)-hydroxy-6-

nmet hyl hep;tsane nonohydroch- |oride np: ,___[I@J:pg 5 2
2(S)-[[err]-(2(S)-[ N-Met hyl - N-[ 2- { N- (wfor phol i

| ] ani nocar bonyl oxy] - 3- N
phenyl propi onyl]-[err]-nmethyl -L-histidy]]am no-Y-cycl ohexyl -3(S)-hydroxy-6-
met.byl hept ane nonohydroch- loride np: cglerr] &g EP 0 300 189 Bl

* C L M S * Cains Cains for the [ Iovvinp €ont r cting States: AT,
BE, CH, DE, FR GB, IT, LI, LU N, yS3GGu-dooreeeeg-pf the formula: 5 10
[err] [err] [err] 15 wherein [err] is [err] alkyl optionally
substituted with a substituent sel ectn'%i fromthe gomup consisting of acyl
hydr oxy, Cl1-C7 al koxy, aryl, [err] alkylthio and a group of the 20

formula: 8 25 _ N 6
in which Rs whereinj s hydrogen or acyl and 30 [err] is
hydrogen or [-err] Rl k%l ; lf §jycrogen orBRiNrRICteRtYe BRI 4"} substituted with

su_a%§.ti tuent (s) selFRaER fr¥nrachas diepdsbe¥8nsi sting of err&la al kyl and acyl ;
and [ err] of IS TR SAURHvRLR Mominp oxepl 2 sl el 2 Corapound o e PR ey
with the Httached nitrogen atomto forma heterocyclic group optionally
substituted with substituent(s) selected fr he group consisting of [err]

35 CH

1 .
R N .
L ' . N=COO0-CH~COOH

s’zss--/ Rz _ L.

ay bonyl ) - N- met hyl am no} et hy

2

wherein R' and R? are each as defined above, or its reactive derivative at the carboxy group or a salt
thereof, and, if necessary, sliminating the N-protective group to give a compound of the formula :

i @ [/—' NH
' v O
| |
1 ?Hz ‘I:Hz ‘I:Hz
» > N-COO-CH-CON-CH-CONH-CH-CH~R

|
R OH

50 R 4

R

55
wherein R' R? R3 and R* are each as defined above, or its salt, or

57



35 al kyl, hydroxy([err])alkyl [err] alko
acyl([err])alkyl oxo and acyl IS hydrogen or 1" yﬂ | ""
[err] is [err] alkyl; and |ElPs°?ma1raﬁt¥t?eut| cally accept*ab e sala

2. A conmpound of claiml1, wher ei n [err] is [err] alkyl optronally
substituted w t,ps@]e§Hg§tzé,t,d¢gﬁyofﬁ,glf&{;,g@d fromthe group consisting of
hydroxy, [err] al koxy, aryl, [err] alkylthio, a group of the formula: 45
[err] [err] 50 [err]-, [in whi ch [err] are each hydrogen, aryl,

cycl opropyl, Cyclobutyl, cycl opentyl cI , g-heterocyclic group or
[err] alkyl optionally substituted wi ected 55

fromthe group consisting of [err] alKs al koxy, aryl and a
het erocyclic group, or [err] ar ke taken togethe with the attached
nitrogen atomto forma hetergcyclic gr%%@ opt Bpal |y %Qstrtuted Wi th

[err] alkyl, and 53  EP 0 %oe\ls * C L
M S *’ferr] %%&dﬁ%Tco y%¥'%%¥§TCH ETBpentyI or

cycl ohexyl, [err] aIkyI 0%6 Iy substitutes with a subgiituent selected
fromthe group consistin rr] al koxy andl nono- or di %err])alkylanino,

or [err] al koxy optionall substituted Wi th a substitu- ent selected from
t he group consi sting of [err] al kanoyl and aryl] and a group of the 5

formul a: ™ 10 7 ’ [err] [in
which [err] is Aar o8t O & g b atPatyiend, s f OF Mul & 15 9 [err] 20 [err] (in

which [err] are paghpgag,digf i NGsleaAR N GetinedaBsle] €7 1] is hydrogen or [err]

al kyb]; aryl: QF ik RQIiRiRktioR fatol ofthedEblolebtive Grop tbrg.vsub&ﬁﬂommtrésarmeel ected
fronttheogroup consi sting 25 [err] al kyl and a group

of the formula: [err] [err] 30 [err] [|n whi ch [err] are each as defined

above]; and 35 [err] ydr gge ] alkyl; or [err]
are taken together with the attached germ

m a.heterocyclic
group optionally substituted with subs ent.

1 fromthe group
consi stizmg of [err] oH

R2 | 2 | l 2
. > N-COO-CH~CON-CH ~CONH-CH-CH-R*
o 6
~ R =-NH-A 3
30 R OH
whersin _
R2, R3, R*, R® and A  are each as defined above,
35 or its salt. :

12. A compound of the formula :

T <

CH
Rl 2

* 5> N-COO-CH~—COOH
R .

wherein : ;
50 R! is C1-Cy alkyl substituted with a substituent selected from the group consisting of acyl, C1-C;7
alkoxy, aryl, Ci-C; alkylthio and a group of the formula :
: 5
. . R
55 _ -N <
g6
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ﬁ‘l 't<yl . hy;j_roxy(Lerr} %?I kyij [elr Ir(] I al koxy([err])al k%ll e H“MH“N“‘HH“I"”“‘
et erocycl i ccar bony err])- alkyl, 0 -protected or
am no acid residue and a group of th?&&3°a°rqsg%1 orqrulta: ®9 45 *
[err] [err] [in which [err] are each as defined above]. 50 3. A conpound of
claim2, wherein [errhwhichS [err] alkyl optionally substituted with a
substituent sel egbed i yarsphdnt? a@l HdP consi sting of hydroxy, [err] al koxy,

aryl, [err] al kKylgEhi G hyarogérosHc, @, ke arkiDsramin ophénaflylsibstituted Ovith Qi3 ittidht(s) selected
*C L M S * [ aewimlihd gdublcorsisfirgror £i-endikybangraopknedf the fornula: 10 R

[err] 15 4s A compournhydiogen aniCirC3alkysherein [err] Is [err] alkyl
substituted with a grodissakt. the fornula: 20 [err] 25 in which [err] are
each hydrogen or [err] alkyl, or [err] are taken together with the
attached ni t A$gerhasnasaytice) compasitieroeqairttingnd conpourd of AlaiFpiyHe @n @ctiyé ingledipn; in associ-
whi ch is 2(9S)-[iet vihqpempceuiigaliyyacaptablaciubsiratialy pestaxic €erHgrIoy exdPiedlt hy| ani nocar -
bonyl oxy}-"3- phenyl pr opi ong/_l ]-l[err]-nmethyl-L-histidyl]amno-1-cycl ohexyl-3(S

) - hydr oxy- 6- ﬁﬁt%%"ﬁ’@'ﬂl"é’ﬁ@ gt fpriuse PRAPAIGAMBM de. 35 6. A conpound of claim

el S R B BB B b B ™

[err] g(C)} 15 16. Use of a compound of claim 1. for the manufacture of a medicament {o? Eh';alapecﬂ{ic treatment of
[err]- hypertension and heart failure.
, . Claims for the following Contracting States : ES, GR

20 1. A process for preparing a compound of the formula :

N, W
25 o N\) .
b [T]

ol CH, 2 2
? 9 N-COO-CH—COIET-CH-CONH-CH—CH-R'
30 : 2
R3 -OR
wherein :
35 R! . is Ci-C7 alkyl optionally substituted with a substituent selected from the group
consisting of acyl hydroxy, C1-C; alkoxy, aryl, Ci-C; alkyithio and a group of the
S formula : : '
S
g6
45 in which
R5 is hydrogen or acyl and
RS is hydrogen or C,-C; alkyl;

aryl; or amino optionally substituted with substituent(s) selected from the group
. consisting of C1-C; alkyl and acyl; and -
50 AR is hydrogen or C,-C; alkyl; or
R'and R2  are taken together with the attached nitrogen atom to form a heterocyclic group
optionally substituted with substituent(s) selected from the group consisting of C1-C;
alkyl, hydroxy(C1-C7)alkyl, C1-Cy alkoxy(C1-Cy)alkyl, acyl(Ci-Cr)alkyl, oxo and acy!;
R® is hydrogen or C,-C7 alkyl; and
55 Rt is C1-C7 alkyl;
or its salt which comprises
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[in which 55 [err] are taken together with the

nitrogen atomto formnorpholino, and [err] is [err] - [err] ﬂmmﬂm“u"(”mulm
hydrogen or [err] alkyl. 55 7. EP déd®8l1of claim6, which
2(S)-[[err]-[2(S)-[N-nmethyl -N-[ 2-{N- (nor phol i nocar bonyl ) - N-

met hyl am no} et Ny O phenyl propi onyl ]-[err]-methyl-L-histi
dyl ] am no- 1- cy%?l%)%?ﬁr%ﬂ C%\%?@Bg %:thedﬁé%'lﬂ? '6- et hyl hept ane or its hydrochl ori de.

5 8. A conpound of claim 6, which is

2(S)-[[err]-[2(S)-[ N et hyl -I\I—{2-(N-,.qubm§/r - N- net hyl am no) -

et hyl } ang nocar bonyl oxy] - 3- pheny! pr qffi onyl ] - - et hyl - L- hi stidyl]am no- 1-
cycl ohexyl - 3(S) - hydroxy-6- nethyl h or hydrochl oride. 9. A
conmpound of claim2, wherein 10 [err] is amno optionally

substituted with substituent(s) sel eccHa?d frongghe group consisting of [err]
al kyl and a group of the formula: 15 {err] [efrf 20 30. A conpound of claim
2, wheredn [err] are takem-twagm-kmnmd:n-cher{attached nitrogen atom
to forma heterocyclic group optionp]ly substitujed with substituent(s)

sel ected fromthe group consisting [err] al kybE hydroxy([err])al kyl,
[err] al koxy([err])al kyl, heterocycliccarbonyl ([err])al kyl, 25

oXx0, am no-protected or unprotected am no acid residue and a group of the

f or mul a’® Ro 3pWherein [err] [err] 35

11. A process f par rmula: [err] 40 [err] [err]
82 Ri& Isr? %’e&g@cﬂl 8“"3‘?"* PR P

are

[err] V\'her ein its reactiv d?nvatlve ?tﬁhe anli L%og rol Qaltlgﬁ/ereop W {h aocgr%%xl)uX%ofgl? S l'l ted with

a sustituent se ecte BShETE ng ox'{f' [err]
al koxy, ,aryl, [err] alkylthio and a group o the formJIa 55
[err] 56 in which [err] i s hydesg or acyl and [err]
is hydrogen or [err] alkyl; aryl; or am n&opgtionally substituted with
substituent(s) selected fromthe group consysting of [err] alkyl and acyl;
and 5 [err] is hydrogen or ggrr] alkyl; or
25 Rl 2
~
RZ _ N=-COO-CH-COOH

30 wherein R' and R? are each as defined above, or its reactive derivative at the carboxy group or a salt
thereof, and, if necessary, eliminating the N-protective group to give a compound of the formula :
. l X ('—/ NH
Z N\/
. | | | l o
o1 CHy THa CH,
. | I 4

40 2 -} —COO-CH—COliI-CH-COI\n—CF-C'I-'% )

R .

R3 O

45 wherein R', R?, R® and R* are each as defined above, or its salt, or

50

55
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[err] are taken together with the attached nitrogen atomt
het erocycl ic group optionally substituted with substi tuent(s lm lm"!a"mmmlﬂ’“l
the group consisting of {err] alkyl, Eﬁﬁﬁ"@)@ﬂﬁérr])al kyl ,

al koxy([err])al kyl, acyl([err])al kyI oxo and acyl ; IS hydr ogen

or [err] alkyl: and 10 is [err] aIkyI, or its salt

whi ch conpri ses %suP’S'%E?fﬁ(’d"pgu'{gé’?r%%aoﬁ 0Vf the formula: 15

[err] [err] 20 25 wherein [err] i s hydrogen or an N-protective

group, and [err] are each as defined ab/ NEDI reactive
derivative at the am no group or a sal treqf h aound of the
formula: 30 35 : [ er err] 40 wherein
[err] are each as defined above, or its rleacti vel deri vatii ve at the carboxy
group or a salt thereof, and, I—R,j necessarf;ﬂ52 el i rﬁ}h?tr ng Gthe N-prot ective

group to give a conmpound of t j\or mul a: 4

[err] 50 1o N-COO-CH‘CON—C[P@TQ‘C]NW'&HT'E[»err] are
each as defined above, or saI/( or bb3 subj ecti ng l conmpound of
the formula [err] 10 7,N Herr] [err] 1R wherein R7 i% an
N-protective group, A R is [err] alkylene, and [err]

are each as defined above, or its salt to elimnation reaction of the
N- prot ecti’®e group to give a corrpound of the formula: 20 [err] 25 [err] 30

wherein [err] erein / ch as defined above, 35 or
its salt. 12. Acoﬁ‘pound of thé Z"o ﬂ'ifﬂe Le%rqu['err] 45
[ er{JJ' R?, R3, R* and R®  are each as defined above,
20 or its salt to elimination reaction of the N-protective group to give a compound of the formula :
q— NH
N yZ
25
H CH
'R? ?HZ ? 2 [ 2 4
v, 6 > N~-CO0~CH~CON-CH-CONH-CH~CH-R
- R°-NH-A |5 '
30 R OH
wherein .
R, R, R*, R and A are each as defined above,
35 or its salt.
L 2. A modification of the process claimed in claim 1 which is characterized by bringing a compound of
o formula [1], or a non-toxic salt thereof, produced by a process claimed in claim 1, into pharmaceutically
acceptable form by admixture or presentation of said compound with a pharmaceutically acceptable
40 diluent or carrier.
Patentanspriiche

Patentanspriiche flir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

45 1. Verbindung der Formel:

. /7" NH
50 : l\kI/

S CH, fnz CHy .
o5 > N-C00-CH-CON-CE~CONH-CH-CH-R
R _
Rr3 oH
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\é\gfeg 2d519romthe Eg(ra(r)lrj]p colnzl [s'?rrn]g g:‘ kgLyFUbseirHJt :?k\(l)m;(;h Zr;FH“Mmm"""ll”“m
al kylthio and a group of the fror nufER:0 3905 99% in which [err]
hydrogen .or acyl and [err] i s hydrogen or [err] alkyl: aryl; or am no

optionally syRst ht teﬁ?%""td [0 Hg% h‘i&éﬁgtﬁ i it éu'i:&i‘iﬂegtgr? aﬁmlt aus der

consi sting ofGr ) oxy, -c7 Alkoxy, Aryl, {Gr-Cr)Alkyt Y& A GRippe 8ér' ]
al kyl; and itg It arnaceutlcal conmposi tion conprising a conpound

of clai m 1, as an active |ngred| ent, in associ- ation with a
pharmaceutically acceptabl e, subst ant lally nontoxic carrier or excipient.
10 14. A conpound of claim1l for use as a nﬁﬁli canent. 15. A conpound of
claim1 for use in the therapeutic treat t _of hypertension and heart
failure. 15 16. Use of a conpound of clal nri,_sf or the manufacture of a

medi cament for therapeutic treatnent of hypertension and heart failure.
Clains fior the follow ng Contracti n States: ES, GR. 20 1. Afrocess f or

pr epari ng a do d}ﬁrvtpsgprstqﬁh:@ermylmgq ng;e{s’@ff pdler §¢) -Cy)Alkyl ist; Aryl; oder Amino Frvelplwase
wherein 35 substltu émtr ubstituent(en), ausgawihis aug dex| Pe-d:tn F‘Gr(51 Fg) ww.ﬁcwtt@aem th
a substrtuent““é@f %&Wﬁ&?ﬁ@h@ﬁ'ﬁ%ﬁ det s‘F"g ppdgnen St

al koxy, yl ,at 1’-”;5 MMINQSNOTARY, tunert mit
i n whi CH5 [ err s"tue t(en) ist, ﬁg‘@gﬁggﬂ %y g%gﬁaxb( fg (81 ?(r}, :
: BARLT P ‘N
o .@*‘%@k’@ﬁ’y 2 T A ;o >

hydragen op [\Rhdidw 'r}é&l Ans;gé[nch[@%r]n R! (G -Cv)lﬂify ist @iﬁm%ns& Qlﬂﬁﬂtm&f m H?n 5iis tltuenten,
attached, nitrg Qé p?} Becllf hg 406 Wyaboky, 36 Q6 HAIRRY IA}{,]a ;c,m* ﬁ,tol Teinbed

W th substlt e group consisting of [err]
hydroxy([err])al kyI [err] aI koxy([err])al kyl, acyl([err])al kyI oxo and

acyl; R3 I's hydrogen or [err] alkyl; and 55 [err]
is[err] al kyl; or its salt which conmqs\es 59
% 10~ N-CO~,
R
(% R"1-GO- oder R1-S0,-,
30 fworin R? und R™ jeweils Wasserstoff, Aryl, Cyclopropyl, Cyclobutyl, Cyclopentyl oder Cyclohexyl, eine

heterocyclische Gruppe oder (C1-Cy)Alkyl, wahlweise substituiert mit einem Substituenten, ausgewdhit -
aus der Gruppe, bestehend aus (C:-Cy)Alkoxycarbonyl, (C1-C7)Alkoxy, Aryl und einer heterocyclischen
Gruppe sind, oder R® und R sind mit dem an sie gebundenen Stickstoffatom zusammengenommen,
um eine heterocyclische Gruppe zu bilden, die wahiweise mit {C1-C7)Alkyl substituiert ist, und R'? Aryl,

35 Cyclopropyl, Cyclobutyl, Cyclopentyl oder Cyclohexyl, (C1-C7)Alkyl wahlweise substituiert mit sinem
Substituenten, ausgewihit aus der Gruppe, bestehend aus (Cy-C7)Alkoxy und Mono- oder Di(Ci-Cy)-
L . alkylamino oder (Ci1-C7)Alkoxy wahlweise substituiert mit einem Substituenten, ausgewihlt aus der
Gruppe, bestehend aus (C1-C7)Alkanoyl und Aryl ist] und einer Gruppe der Formel:
“ 5
R ~ .
7
RG
p o
[worin R® Wasserstoff oder eine Gruppe der Formel:
R9 ~
50 Rl 0~ N-CO-,

R"-CO-oder R"'-S0z-,

55 ist (worin R®, R'® und R jewsils wie oben definiert sind), und R® Wasserstoff oder (C1-Cy)Alkyi ist];
Aryl; oder Amino, wahlweise substituiert mit Substituent(en), ausgewihlt aus der Gruppe, bestehend
aus (C1-C7)Alkyl und einer Gruppe der Formel:
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EP 03_90_ 189 B1 *C L MS * a) reacting a conpou he\
I/morerlej: ﬁ' [[e(ra;]r] ° i s hydrogen Bt 0300 14 Bbt ecti ve grg)ﬁ[),r] Bmm!ull""l,s””m

are each as defined above, or its reactive derivative at the anino group
or a salt thereof with a conpound of the formula: 20 25

[err] 30 wherein [err] and [errk9are each as defined above, or its
reactive derivative at the carboxy grou;])_ Of Ml t, thereof, and, if
necessary, elimnating the N-protective §foup to give a conpound of the

formula: 35 [err] 40
[err] 45 wherein [err] are each as defined above, or its salt, or so
55 60 EP OR820-c4&RB40,-, * C L M S * b) subjecting a

conpound of t hpvofi®RIMABuA R jewsils wie oben definiert sind]; und R? Wasserstoff oder (C1-C7)Alkyl is§ eder |
10 15 wherei n Rednd]R? sind mit dem an sie gebundeneraBlickétqifatomn gusamumenggnamien, Wn eine heterocycli-
is [err] alkyl ethe, Greppe #we bildpn,awahiweise Isubstituige frih Substiveni(en). a@gewdhit aus der [Gruppe,
salt to elim nbestebendr emet (QrE7 kvl hHydexpCotadi v dCigrAle (@ -Grialll. o heterpRyeliseites
of the fornul aCarpenwkGi-GrBikg0 Oygh amisiogesghiizie] odan qunesshlitzies Ainogiurerst pRtkeines SsyARe
35 or ideyFemel. 2. A nodification of the process clainmed in claim1
whi ch is characterized by bringing a conpound of forrmula [I], or a
non-toxi c®salt thereof, produced by a p_jlg)cess claimed in claiml, into
pharmaceutically acceptable form by admr xtN\re Qr presentation of said
conpound with a pharmaceutically acceptdig-e O=+ diluent or carrier.
Pat.gnt anspr Uche Pat entansprUche fir fol'gende Vertragsstaaten AT, BE, CH,
DE, FR &g |IT, -Li, LU N, SE 45 1. Verbindung der Fornel: FNH 50 '
999 CH 2 C2 Ri1.co-oder RM-§0,-, CH2 558% 2NC- ¢- | H- CON- CE- CONH CHC- G- R

fworin R®, R'® und R!" jeweils wie oben definiert sind].

8. Verbindung nach Anspruch 2, worin R' (C1-Cy)Alky! ist, wahlweise substituiert mit einem Substituenten,
25 ausgewidhit aus der Gruppe, bestehend aus Hydroxy, (Ci-Cz)Alkoxy, Aryl, (Ci-C7)Alkylthio, einer
Gruppe der Formel:

“ | R° -
R
R"-CO- oder R"'-S0>-
35 und einer Gruppe der Formel:
S’ | RS\
'6/ N-
40 R

- 4. Verbindung nach Anspruch 3, worin R! (C1-C7)Alky! ist, substituiert mit einer Gruppe der Formel:

R9 ~

s
: Rlo

N-CO-’
50

worin R? und R'® jewsils Wasserstoff oder (C1-C7)Alkyl sind, oder R? und R sind mit dem an sie
gebundenen Stickstoffatom zusammengenommen, um Morpholino zu bilden.

55 5. Verbindung nach Anspruch 4, die 2(S)-{N"-[2-(S)-{N-(2-Morpholinocarbonylethyl)-N-methylaminocarbo-

- nyloxy}-3-phenylpropionyl}-N*-methyl-L-histidyl]Jamino-1-cyciohexyl-3-(S)-hydroxy-6-methylheptan oder
ihr Hydrochlorid ist.
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\%\éﬁi \T/el se substituiert m tO 2ilnem \é\ﬁ[)ls?l Fﬁe?\: 22? ;3;gew hi $7Ziﬁlsk?jmlllyu“u“ “Ill “ II

best ehend aus Acyl, Hydroxy, (Cl-CEPO&KIBIBYy| (Cl-C7)A kylthio und
ei ner Gruppe der Formel: 55 RS R6 10 in der RS V\asserstoff oder Acyl und

et 25 S L 5 0 e GBSt B e

(C1-C7)-Al kyl und Acyl besteht; und R2 Wasser st of f oder (Cl C7) AI kyI i st,
odor R und R2 sind mt deman sie gebungenen Stickstoff- atom
zusammengenomen, um ei ne heterocyclisc Re 'Q”ﬁ ppe zu bilden, die wahlweise
substiturert mt 15 Substituent (en) _igsis "ausgewi hit aus der G uppe, die
aus (C1-C7)Al kyl. Hydroxy(G -C7)al kyl, @CI -C7)- Al koxy(Gi -C7)al kyl,

Acyl (ClI -C7) al kyl, Oxo und Acyl besteht R3 Wasserstoff oder (G - C7)AI kyl
ist und R4 (G&onﬁ)ﬁ) Waksghstolt st odevlsifle Gidpp qahafrrnazeutl sch vertraglichen Sal ze.

2. Verbimdung nach Anspruch 1, worin R'" (C, -C7)Al kyl ist, wahlweise

substituiert mt einem Substituenten, 29 ausgewi hlt aus der G uppe,
best ehend aus Hydroxy, (G -C7)Al koxy, E\ryk, (90 C7) Al kyl t hi o, einer G uppe
der Formeln: 9 25 10~ N R10
R'-CO- oder R 1-S02-, 30 [worin RoRund RIO jeweil s Wasserstoff, Aryl,
Cycl oprdpyl, Cyclobutyl, Cyclopentyl oder Cyclohexyl, eine het erocycl i sche
G uppe oder (CI - LAI kyI wahl wei se substi tuiert mt einem Substituenten,

ausgewghit a

" R, e 0 éﬁg it o::gfﬁ;%ggg e

sind m t dem an sl e enen at om zusanmen um ei ne

het er OCyCl ' S%%ll%ﬁk%ﬁé%ﬁﬁ’:pmch ge @S l(ﬂl btﬁ\ﬁ-Nr-'fb- N- rprﬁ E{ﬁédrﬁyl)w methylami-
substituiert thy roplonyll- - P yl]a |&3-(S)-hydroxy
Cycl opent yl ogj,e,gt ﬁk@gapmﬁxm b Hydr oéh Kyl wahl wel se substl turert mt

Substi tuenten, ausgewdhit aus der Gruppe best ehend aus (Cl-GC)Al koxy und
Mbno-  oder aDi VebindGr - nadh KKhpRIER06,008Y  AEHNCEISANMDY-NGBINRILRGryPNABINy kin! ¢
mt ei nem Subsiyiyarincda®BnyloRylBHREY prdpioMulaN-aRthy KB-nigipdlamie $-orivntigh-FSphydfoky-6-

- C7) Al kanoy| riéthlinéptsn odesin Hydrudhigtidiier G- uppe der Fornel: 40 R R 45 [worin RS
V\agverstoff odor sine G uppe der Fornel: RO 50

R10;" N-CO- 9. RYerbir@@rngoussh ARgrucB@2worinSE Amino isk twalflwaieei subsRBjert FRhit Substtitiint(en), emeget s
W e oberso def i wAhi pys dot Gippe. bastehdnd aW(CsE1)Alkyd bifd einge Brupm@ldeC7grmblky| ist]; Aryl;
odor Ami no, wahl weise substituiert nit Substituent(en), ausgew hit aus der
G uppe, bestehend aus (C, -C7)Al kyl %\@d ei ner Gruppe der Fornmel: 62

. ~
35 . R10/

-‘

N-CO- ,

R"-CO- oder R'"-80;- .

40 10. Verbindung nach Anspruch 2, worin R' und R2 mit dem an sie gebundenen Stickstoffatom zusammen-

' genommen werden, um eine heterocyclische Gruppe zu bilden, die wahlweise substituiert mit
Substituent(en) ist, ausgew&hit aus der Gruppe, bestehend aus (C1-C7)Alkyl, Hydroxy(C:-C7)alkyl, (C1-
C7)Alkoxy(C1-C7)alkyl, heterocyclisches Carbonyl(C1-Cr)alkyl, Oxo, aminogeschltzter oder -unge-
schiitzter Aminos&urerest und einer Gruppe der Formel:

9
R

N-CO-
7~
RlO

50

R"1-CO- oder R11-S03-.

55
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oot Sl oo RS Vesber aent [“”%;;é? Al Tet; “ﬂllﬂlmmﬂﬂﬂmlllll |

sind mt dem an sie gebundenen Stic kusam‘rengenormen

het erocycli- 10 sche G uppe zu bilden, wahiweise substitui ert m t
Subst i t uent (1gNgin vaﬁbﬁsﬁwmeﬁstemgfm&rvﬁnumﬁ%r éehend aus (O -C7) Avkyl,
Hydroxy(CG -Cr7)al kyl, (C -Cr7 koxy(CG -Cr)al het erocycl i sches

Car bonyl (C, - C7) al kyl, Oxo, am nogeschUt zter oder -ungeschl tzter

Am nosdur erest und ei ner G uppe der NII

9 R 11~ Ns CQ RICO, 20 R'-CO oder R'[}- SZ,N RO und RI jeweils
wi e oben definiert sind]. 3. Verbin

nach spru wor i n R (C,
-C7) Al kyl ist, wahiweise substituiert Imt ei nem Subst tuenten

ausgewAhtt aus der G uppe, bestehend Hydr%‘k;y (CCFE:ZY)AI koxy, AryI

(G -C7)Al kyl thio, einer Gru&pe\der Forlne o

o0 NCO,”R'-CO oder R'- sozozy-uoo-amcé?\f&--@%@c ‘Fbrnel R5 40
R6 4. Ver bi ndung nach Anspréch 3, worin R £ -C7)AWyllist, substituiert
mt einer Guppe der Formel: 45 9 R0 N-CO=50 worin RO ¥fhd R jeweils
Wasser st of f oder (C C7) Al kyI sind, oder RO und R sind nmt dem an' sie

geb undene;g Sti g& E (EaE %WJEQ Pt mit elnemlvé)ub }Pu%ntlern %uszg%w ltI aus der éruppe

Ver bi nd
2(5)- [Nn (2. (S T e

nyl oxy) - 3- phenyl pr op| onyI] NI -rret hyl - L- hi stidyl]am no-1-cycl ohexyl -3-(S)-hy
dreee\j 6- met hyl hept an oder ihr Hydrochlorid |s§5 63 EP 0 300 189 Bl

c LI 2 1 6. Verbindung nach Anspruch_ 1Q/Worl n R (4 -Cr7)Akyl ist,
substituiert mt einer Guppe der Fornel: Sxg&~~~~~~ R6 R worin R5
Wasserstoff ist oder eine Guppe der Fornel: 1_3L0 ROl

in der R° Wasserstoff oder Acyl ist, und R Wasserstoff oder (C:-Cy)Alkyl ist; Aryl; oder Amino,
25 wahlweise substituiert mit Substituent(en), ausgewéhit aus der Gruppe, bestehend aus (C1-C7)Alky! und
Acyl ist; und R? Wasserstoff oder (Ci-C7)Alkyl ist; oder R' und R2 mit dem an sie gebundenen
Stickstoffatom zusammengenommen werden, um eine heterocyclische Gruppe zu bilden, die wahlweise
- substituiert mit Substituent(en) ist, ausgew#hit aus der Gruppe, bestehend aus (Ci-C;)Alkyl, Hydroxy-
s (C1-Cr)alkyl, (C1-C7)Alkoxy(C1-Cy)alkyl, Acy(Ci-C7)Alkyl, Oxo und Acyl; R® Wasserstoff oder (C1-C7)-
30 Alkyl ist; und R* (Cy-C7)Alkyl ist, oder ihres Salzes, das umfaBt
a) Reagieren einer Verbindung der Formel:

35

S
40 - &
h-x\-CH-CONH-CH—CH—R
» |
R OH
45 worin R® Wasserstoff oder eine N-Schutzgruppe ist, und R® und R* jewsils wie oben definiert sind,
oder ihres reaktiven Derivates an der Amlnogruppe oder eines Salzes davon mit einer Verbindung
der Formel:
50
~
1 CHZ
s R

R2 ~ N-CO0-CH-COOH
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NCO .75 oder Ri-CO ist [worin RO und RI Onit deman sie HMHMj'!u""”“",
Sti ckst of fat om zusanmengenommen wer, rpholino zu bil
(C, -C7)AWyl istj und R'" WAssersto f % -C7)A kyl ist. 20 7.

Ver bi ndung nach Anspruch 6, die

2(S) - [ NU-[ 2(S) whrv-ivin Yab jolMeils vie] dibeh B&tniaH Gihd, 906t atiréh® PagktivenNbemiedt iy tied Carboxygruppe
no~et hyl ] am noedsr binsny Isar Wivor -upd @iy ngwengigOEliviinibruiin derdESelilitzgriphé, Sin el leebimdurg- t
-cycl ohexyl - 3- g@)Foimatir oxy- 6- et hyl hept an oder i hr Hydrochlorid ist. 25 8.
Ver bi ndung nach Anspruch 6, die

2(S)-[N{2(S)-[N-Methyl - N-{2- (N-i sobutyryl-N-net hyl am no) -

et hyl | am nocar bonyl oxy] - 3- phenyl prop ‘\ I']- rNéi hy hi stidyl]am no-1
-cycl ohexyl - 3- (S) - hydr oxy- 6- et hyl ‘ fer ‘ochl orid ist. 9.
Ver bi ndung nach Anspruch 2. worin Rl no | se substituiert mt
Substituent(en), ausge- 30 wAhI t S der uppe bestehend aus (C1
-C7) Al ky? und einer G uppe dér Forrrel

Ro -OR'I-CO oder 1NSQ2- éﬁ 10 Verbl nddng nach Anspruch 2,
worin R und R2 nit dem an ske YebBRatHeRONCEr SONE i7dsanmen- genonmen
wer den, um ei ne heterocycli che G uppe zu Qi3l den, die hl wei se 3
substlt%ert mt Substituent(en) ist, ausg hit aus dePEG uppe, bestehend
aus (Cl-C7) Al kyl, Hydroxy(d -C7)al kyI (C1- C7)Al koxy(C, -C7)al kyl,

het erocycl i sche,smﬁar h@ﬁwn@%&&)sah&wen déAniRrt sindTlofe? G 8aL14d srieBbn QBET - Unge-
schUt zter Am ngﬁ&u&rﬁérfgﬁbmb}ﬂfdmﬁhm@me ofgee der Fornmel: 45 RO 1 NCO . *

50%gzsé~~~~~~~~ RP' - CO- odor R 1-S02-. 55 64 EP O 300 189 B1
1 11licle M 11151 tiD 11. Ein Verfahren zur Herstellung ei ner Verbindung
der Formel: p~ ~ ~~~ F. C.

R (d-C7)A kyl, wahl wei se substi tui e
aus der G uppe, bestehend aus Acyl, FOoxXYy, -C7 oxy, Aryl, (Cl
-C,)A kylthnmo und ei ner G uppe der Fornel: R-

-N R6 i®®der RS Wasserstoff egder Acyl thz urlgﬁar V\asggrzstoff oder

(Cl-C7) Al kyl ist; Aryl; odeR Agi 51 ert mt
Substituent (en), ausgeV\A hkt aus H§¢°@"G§5€°Nb &‘%Rﬁ‘ﬁa‘%%ﬁ‘ -C7) Al kyl und
ACbISt und R2 V\assersﬁo.tf oder (G -C7)A i st; oder und R2 mt dem
an’sie gebundenen Stickst g Nafom zusamengenonmen wer den,” um ei ne

het er ocycl i sche Gruppe z® bilden, die wahiweise substituiert mt
Substituent (en) ist, ausgewghlt aus der G uppe, bestehend aus (Cl-C7) Al kyl,

Hydroxy- (Q - Cihai K’ygme &gcﬁl%)ﬁd(ﬁtx)&((@ -CiyAlkyAdni! undpﬁky ke, G - )RNjé%lls wit6BeriNd
Acyl; R3 Wasseysinftfsin®dakr ifrbd der@mlmerunﬂéﬁk’tion bsrIN-screhrippe, (U einevattidling
i st, o_ng i hr e QerFRide® S, das unt af

N ' . J— NE
- Q9

CH CH
R 2 2

2
6 = N-COO-CH-CON-CH-CONH~-CH~CE-R*
o R°-NH-A 5 |

OH

it yel ngm S tuenten, ausgew hlt

//-'C_NH10~ ~~~~~ 115 wor i n

worin R2, R3, R*, R® und A jewsils wie oben definiert sind, oder ihr Salz zu ergeben.
50 '

55



ia_lz I\I-Rgia—ll-gicg\lglcﬁli-?:lﬂRY?eri ndung der Fornel: N R8 35 N CI-|W(2)rI ) Rulmmlmu‘m”“l |

oder eine N Schutzgruppe ist, und REN ﬂ&“gi{‘ evvel s wie oben dé&fihiert "
sind, oder ihres reaktiven Derivates an der Am nogr uppe oder eines Sal zes
davon Mt eiReEind/bihdiHy 86 Fekaer FOr nel : 50

0 55RkN CH2 2- N COO CH COOH 65 EP0300189B~ ~ ~~ ~~1 || 11
11'11J1f111411!1111111110 EP O 300 189 Bl P c
L M 5 wrin RL und R2 jeweils w e gben @ iert sind, oder ihrem
reaktivensDerivat an der Carboxygruppe oder g ¥em Sal z davon, und, falls
not wendi g, Elinini erung der N- Schutzgruppe, u[n ei ne Ver bi ndung der For nel :

5 1 | 10 cH., 1 CH2
CH2 CH2 RN N-COO- CH-CON-Ch' - CONH-CHR¥HR R | 2 13
1 R O 15 worin RL,. R2N-ESo«OH—RdopRWei | s wi e oben

definiert™sind, oder ihr Salz zu er en oder b) Untermerfen ei ner
Ver bi ndung der Fornel: 20 25

?; g:zl\l-Ri worin R?! (Cy -c,»@" ? s&:stntﬂgrt %em S%en en, ausg F;ﬁ_%bs der Gruppe, besteher(d aus
R worin RZ ei neCVN‘%c?{&%““@’r GBpéc‘ Alkyl}glo u&d e'&ef )GAllI pkpe enis und R2, R3, R4 -

und R6 jeweils wi e oben definiert sind, oder |hges Sal zes der

El i mi ni erungsreakti on der N Schutzgruppe, up«eRne Ver bi ndung 35 der
Fornel : 40 CH2 f H2 CH2 6 =N

N- €02 CH CON- CH- CONH-CH- CE-R - 45 N 5 R -NHA

13 20 OR Uri vvorlnRZ R3, R4, R6 und A

jeweils we oben definiert sind, oder ihr Salz zu er geben 50 55 B66
in der RS Wasserstoff oder Acyl ist und R® Wasserstoff oder (Ci-C7)Alkyl ist; Aryl; oder Amino,
wahlweise substituiert mit Substituent(en), ausgewihit aus der Gruppe, bestehend aus {C,-C7)Alkyl und
Acyl ist; und R? Wasserstoff oder (C1-C7)Alkyl ist, und ihr Salz.

25 :

13. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 als aktiven Bestandtsil in

Assoziation mit einem pharmazeutisch vertréglichen, im wesentlichen nichitoxischen Trager oder
Exzipienten umfaBt.

30 14. Verbindung nach Anspruch 1 zur Verwendung als Medikament.

15. Verbindung nach Anspruch 1 zur Verwendung in der therapeutischen Behandlung von Hypertension
und Herzversagen.

35 16. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments zur therapeuti-
schen Behandlung von Hypertension und Herzversagen.

St Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

40 1. Verfahren zur Herstellung einer Verbindung der Formel:

N N&
\,\)
45 ~
5 ce c: CE [I]
- 2 2 "2
R l | 4
. 5 N=COO-CE-CON-CE-CONE~CE-CE~-R"
50 2 [ |
3 .
R o=
worin R' (C1-C7)Alkyl, wahlweise substituiert mit einem Substituenten, ausgewdhlt aus der Gruppe,
55 bestehend aus Acyl, Hydroxy, (C1-C7) Alkoxy, Aryl, (C-C7)Alkylthio und einer Gruppe ‘der Formel:
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R ey O || |||

R2.,," worinRL (C -C7)Al kyl. ‘sub ituert en
ausgewdhlt aus der G uppe, bestehend aus Acyl, (C -C7)Al koxy, Aryl, (C1
-C7)Al kylthio und einer Guppe der Fornel: 15-N\6 R 20 in der RS
Wasserstol f oder Acyl ist und R6 V\assersto/t rﬁder (C1-C7)Al kyl ist; Aryl;
oder Am no, wahl wei se substituiert mt SWbStI teuent(en) ausgewdhl t aus der
G uppe, bestehend aus (C, -C7)Alkyl und Acy Rst; und R2 Wasserstoff oder
(C1-C7) Askyl ist, und ihr Salz. 25 13. Phar mazeut i sche Zusammenset zung, die
ei ne Verbi ndung nach Anspruch 1 als aktiven Bestandteil in Assoziation mt
ei nem phar naz euter SEhwesserstofagtier oAeginist, jund e Wasterstatihasiar (fh ShrAlkplxists Atyb reddrr Argjes.
oder Exzi pi enwehiweinefsalistituio (it Subastitugnt(ed)i avsaendhitaug der #.(pestehend,ays (G/éh%é#m'dmﬁg
al s Medi kanmenfcyl 185, undeRpWasservigff rederCARDMo dsh adey &t u m% R §ie jgepundenen
t her apeutd sch@PFkﬂefﬁH’ﬁtﬁu SPGAROTPPPNEVRIEaN YN PiNe ptPraetisahi CeuRproy bilday, dig wahiweise
Ver wendung ei sistiijert tﬁa 9'1‘1(8'8 Rr‘fi%?l”ﬁf&‘k?“i di’uﬁ'“ﬂﬂ&r%"?‘é’?"f‘%gﬁ"ﬁﬁeraﬂ%lkyl Hydroxy-

Medi kanent's z{f “i’ﬁ‘E‘Y' g kylo B gngdicyleR's oder (Cy-Cr)-
Her zver sagen. ﬁ Cgé 'sflﬂfmr '15?5 g 8?"élgastaaten ES, OR 40 1.
Ver f ahren zur ?%‘7' Qrpiasng 28 BRIt ing der Formel : yU-~~~~~ gqn 45 CH |
CE H] 2" . .., NCOOC - CC]\I_-CE-CC]\lHr-C' CE-R- 50

13 R o: worin Rl (C__-&/a® kyl, wahl weise substituiert

'oe, 55 best ehend aus

m t einem Substituenten, ausgewghlt us der c'
\%}1 ( yl thi o und ei ner G uppe

Acyt.,~ Hydroxy, (Cl -C7) Al koxy, ArylIN

der Fornmgl: 67  EP O 300 189 Bl I F1T1LY
ITTINT It 11l -N5in der Rs V\a_s_serstcg_[f oder AAcyl ist, und R6 Wasserstoff
oder (G -C7)Al kyl ist; Aryl; oder Amn 2wah| Qe SUbStItUI ert mt
Substituent (en), ausgewfhlt aus der_,G ngd4aus (C, -C7)Al kyl und
Acyl ist; und R2 Wasserstoff odorq"( %‘(}pﬁnﬁg % %‘der Rl und R2 mt dem
an si e gebundenen 70 Stickstof f gfdm zusam‘reng gom‘ren wer den, um ei ne

het er ocycl i sche G uppe zu bilden, di'e wahl wei se

< worin R8 Wasserstoff oder eine N-Schutzgruppe ist, und R® und R* jeweils wie oben definiert sind,
i oder ihres reaktiven Derivates an der Aminogruppe oder eines Salzes davon mit einer Verbindung

30 der Formel:
¢

35 ' ]

CH
‘\,J . | Rl\ 2
_ - - 27 N-COO~-CH~COOH
40
worin R' und R? jeweils wie oben definiert sind, oder ihrem reaktiven Derivat an der Carboxygruppe
oder einem Salz davon, und, falls nofwendig, Elininierung der N-Schutzgruppe, um eine Verbindung
der Formel:
45
N ME M
- |
l > N\/ \/
50 - ",_.
L ‘I:Hz | ‘I“‘z €=,
» > N-COO~CH-CON-CE-CONE~CE-CE-R”
R | 3

55 R Ok

worin R', R2, R3 und R* jeweils wie oben definiert sind, oder ihr Salz zu ergeben oder
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substjtuiert mt Substituent(en) ist, ausgewghlt aus der G uppe,

aus (C1-C7)Al kyl, Hydroxy- (C1 -C7)al kgl, gg:l -C7) Al koxy(G -C7) H[mlmﬂmi‘”llll“"
Acyl (G -C7)Al kyl, Oxo und Acyl; R3 8 &Ir oder (CL -C7)- A kylcrst; mw s -
und R4 (A -C7)Al kyl ist, oder ihres Salzes, das unfaft a) Reagi eren einer

Ver bi ndung der I . .Cz-~2 :2 H-NC$ - CONH

C HoH- R4 25 Eﬂ%sﬁe&én&%nﬁﬁg%@r Formel: 13

I R OH worin RO Wasser st of f /Q.d.e —.el ne_N-Schut zgr uppe i st,
und R3 und R4 jeweils wi e oben definie i nd,// od i f edyreaktiven

Derivat ess an der Am nogruppe oder eine zelN on mit piner Verbindung
30 der Fornel: 35 20 N-COO CH R 40 rin RYund R2 jeweils wie

oben definiert sind, oder ihremreaktiv Derivag an degyCar boxygruppe oder
einem Sal z davon, und, falls gdtwendig, F 2nini g1 ang def & Schut zgr uppe, um

el ne Verbindung der Fornel:_ 45 58 N-c00-CH-CON-CE-CONE-CE-CH-R
| ~~~~~~~ D - SR N .1- 2 | C2 |

t oN- COO- CH- CO N- CH- CONE- CH- Cn-aR - R R3 ogl3 55 : _
R _ CE wgin R, R2, R3 und R4 jeweils w e oben definiert
sind, oder |hr Salz zu ergeben oder 68 EP O 300 189 Bi
::olr Imlall l l Lli Ellll]v'\%r:ll'nlyei%el illéls:cl'?htjltzlgrUIIJrl>e llgl) AU(B;[- ;)XY%{lefneir, t?r!dnﬁ{g‘},/ R Ejlgglr] %Egn%legsev;{ti) oben
4 6 6 N- C@%i%ﬁdwrﬁﬂ&ewrmﬂeﬁpgsreahmn d7r N-Schutzgruppe, um eine Ve lrftigng3
7, N-A ) R O 15 worin R7 eine
N- Schiut zgruppe ist, A (CL-C7)A kylen ist, und R2, R3, R4 und R6 jeweils we
. oben defijpiert sind, oder ihres Salzes dgr El iﬁi-nibg;r ungsgeaktion der
N- Schut zgr uppe, um ei ne Ver bi ndung der el o 20 425 v
RH2 2 C2
N-COO- CH CON-CH COgNE-CR-CH R R -NE-A R O 30 worin R2,
R3, R4, R6 und A jeweils wie obe£| defi nitleHE sin Hzoder k:lg;r2 Sal z zu ergeben.
25 R |
| P _ N-C00-CH-CON~-CH~CONE-CE-CE-R"
- R™-NH-A B |
\/ R _ OH

30

"y

worin R2, R3, R*, R® und A jewsils wie oben definiert sind,
oder ihr Salz zu ergeben.

2. Modifizierung des Verfahrens nach Anspruch 1, dadurch charakterisiert, daB sine Verbindung der

35 Formel [I] oder ein nichttoxisches Salz davon, hergestellt durch das Verfahren nach Anspruch 1, durch

Beimischen oder Présentation der genannien Verbindung mit einem pharmazeutisch vertrdglichen
Verdiinnungsmittel oder Tréger in eine pharmazeutisch vertrégliche Form gebracht wird.

Revendications
40 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE

1. Composé de formule:

|
3 CH cH
0 1 T'z 2 2
> K-CO0-CH-CON-CH-CONH-CH-CH-R
R— L ad
R3 : I
55
dans lequel _
R' est un alkyle en C1-C; éventuellement substitué avec un substituant choisi dans le

groupe constitué par un acyle, un hydroxy, un alcoxy en Ci1-C7, un aryle, un alkyl(en
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2. Modifizierung des Verfahrens nach Anspruch 1, dadurch ch
daB ei ne Verbi ndung der 35 For nel ohl 1 oder ein nichtto Jh gﬂﬂ jml,”m
davon, hergestelit durch das VerfaRP&PHRd8ABAnspruch 1, durc

oder Prasentation der genannten Verbi ndung mt ei nem pharmazeuti sch
vertraglichen VerdOnn Ty r in eine pharmazeutisch
vertragliche Form geblrgz;lg%tm‘)&% o gven Cgtl ons 40 Revendlications pour

| es Etats contractants sulvants: AT, BE, CH DE, FR G, |IT, Li, LU NL, SE
1. Conpose de fornule: 45- C 5 55 dans quuel RI

est un a kyl e en C1-C7 6ventuel | enent substitug-avec un substituant choi si
dans | e groupe constitu6 par un acyle. un hydtoxy, un alcoxy en G -C7, un
aryle, un al kyl (en 69 EP O 300 189 B1 \ 11
1111111 12211 11i112 111 11 li G -C7)thio et un groupe de fornule: R5 -N 5
\R6 10 : dans laquelle R5 est un hydrogbne ou un
acyle ety R6 eslnsaqubliedr ogene ou un al kyle en C1-C7; un aryle; ou un
am no 6vent uel Renent sstusthydrogdneioweyn agyle oy des subst i tuants choi s S dans |le
groupe constit@® par pst # jaydregiem ogjun_glkylecgn (Gi1Czcup| yleicqu pr amino ’T—‘%Z"e'“e“t
est un hydrogene ou urfubgils pec 4 owrdescsybstiygnigghoigis d e 9’%‘!9ﬁt°°’ﬁ'f't|’§paé A &
avec |'atonme d' azote |G © 'dﬂﬁ"yfc?frrer un grqupe het ~rocycI|que

dvent uel’f enent F‘§ub ti teﬁ'é’" °‘b‘ﬂ‘ %

st °f' ant upe
constitue par °‘a‘fk Iég ':(%set no B! Ltémur o |s j;o%?e tér& e
Ci-C?)aIkerenCl- Ry _' all"’“ b l'e% on 2.
R3\_/ est un hydp 1 17 <V, " xg acﬂ un

al kyl e gh G -@i; et seg m&h@gm ofl Wr& acceptable 2. Conpose
selon la revengucati orbsgun le en C,-8ANS | equel est un al kyle en

G -C7 event uegtmmhampem M6t 3%8Mabid) Subst i tuant choi si dans | e groupe
constitu6 par un hydroxy, un alcoxy en Cl-07, un aryle, un alkyl(en

Ci - C7) t hi 02, 7¢omposé selon la revendication 1, un groupe de fornule: 30 RO \ N CO
R10 35 Rb' - CQan®mqual' - S02-, [dans laquelle RO et RIO sont chacun un

hydr ogene, un @'yl e, usstanciigperenp§-@, évamuelgment bubsttiécavee un eyhstitagat phojsi dang (e
ou un cycl ohexyl e, un groorep@niiti paromyhgdrpxyuen alamauen GutGey inearde, uialkylfgn C1-Cy)thio,
ev@@} uel | enent un groupe de formule:

30
RrR9
"\ N-co-
”

Rr10

?

35

R"-CO- ou R"-S0;- ,
[dans laquelle
R? et R'®  sont chacun un hydrogéne, un aryle, un cyclopropyle, un cyclobutyle, un cyclopentyle
40 ou un cyclohexyle, un groupe hétérocyclique ou un alkyle en Cy1-C7 éventuellement
substitué avec un substituant choisi dans le groupe constitué par un alcoxy(en C-C7)-
carbonyle, un alcoxy en Ci1-Cy, un aryle et un groupe hétérocyclique, ou :
R® ot R'®  sont pris ensemble avec l'atome d'azote lié pour former un groupe hétérocyclique
éventuellement substitué avec un alkyle en C1-C7, et
45 RM est un aryls, un cyclopropyle, un cyclobutyle, un cyclopentyle ou un cyclohexyle, un
alkyle en Ci-C; éventuellement substitué avec un substituant choisi dans le groupe
constitué par un alcoxy en C;1-C7 et un mono- ou dialkyl(en C;-Cy)amino, ou un alcoxy
en Cy-C7 éventuellement substitué avec un substituant choisi dans le groupe constitué
par un alcanoyle en C;-Cy et un aryle]
50 et un groupe de formule:

R5\

55 N-
) RG
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substi{tue avec un substituant choisi dans le groupe constitui

al coxy(en G -C7)- carbonyle, un al ?3&{] g un aryl e “""”mn‘mu’w”“"'
het er ocycl i que, ou RO et RI10 sontﬁﬁx 18 r&)e avec i'aton® dvazete | ise +
pour forner un groupe heterocyclique eventuel | ement substitu6 avec un
alkyle en G -C7, et 45 [gans laquel® R® est un hydroga®é bu UHgréUp¥ W€ formtile: CyCl opr opyl e, un
cycl obutyle, un cyclopentyle ou un cycl ohexyle, un alkyle en C1 -C7
event uel | enent substitue avec un substituant choisi dans | e groupe
constitue par un alcoxy en G -C7 et un nong® ou dial kyl (en G -C7)am no,
ou un alcexy en G -C7 eventuel | enent substlﬁuﬁ. ec un substituant chois
dans | e groupe constitue par un al canoyle en £ et’ un aryle] 50

et un groupe de fornmule: RS\ 55 '
R6. N 70 EP 0 300 189 Bl S

111111 | I 111111 [dans Iaq |l e R5 est un rfl‘ydronqbne ou un groupe de
formule: R9 5 N-CO R10 {0 ou R £50,-  cdane et B ??"W“i‘:usdﬁs que qefinis &

| lle RO, RI10 R'1 dgi?Hi)'eéﬁ 8% Hn 'E'Vé’r°§° d’ é ¥'
 hydr o o o Ené ) g T
ot

un hydrogbne ou un al kyl ; %
substitue avec un ou descﬁsu %af‘ﬁ Pl? %eop |run BUBAOWSEITPUR par

un al kyle,en C, -C7 et un groupe de fornule. 15 N-CO~ R1.0 20 R1"-CO- ou
R11- S02-, [dans laquelle RO, RIO et RI' sonbgchacun tels que d6finis ci-
dessus]; et R2 est un hydrogbne ou n\alkyle on C, -C7; ou 25

Rl et R2 sont pris ensenble avec |'atone d, 8260 |i.d pour forner un
graaae het er ocycl i que 6ventuel | ement substi q@ avec un ou des substituants
choi sis dans | e groupe constitue par un alkyle en ClL -C7, un hydroxyal kyl e
Cl -C7, un alcoxy~en C, -C7)alkvle on C1 -C7, un carbonylal kyle en G -C7
het erocycl i que, un oxo, RIFCGurRI-§0.01 figas lbquellenRY, B¢X @ RiCsadechacinnd@s que définis ci-
non- prot egd et un groupaeskesifedr nul e 30 R9 oN-co- 35 )

R10 R 1-CO- ou FRE1- S02- est undiudregeheepusldkele@YCi-Ri:@et RI' sont chacun tels
que defirés ci- RetBus] som(prig. emmhf@yep Eatqmend'azgterlié\rewofommer jup groppe Réigracyclique
| equel R est un al ky|éee"§ﬁ"ement stityé Aeg & P Aessubsiiypnis ¢hoigis dadrgrpype constitué
substituant choisi dans pﬁ@“g'gg %tﬁ’is‘t"l 'Iyﬁrexyﬁlélf'e Gﬁc’ng'ﬂl plgRylen gggﬁﬂ%@{:ﬁgﬁt’g
-C{,un aryle, un alkyl (‘; o@gm’g Yk 9% Mg

e aminé non-proteg et un gr rrule:
30

R9\
P N-CO- ,
35 . Rr1l0

R'-CO- ou R"-S0,- , [dans laquelle R?, R' et R'' sont chacun tels que définis ci-
dessus].

3. Composé selon la revendication 2, dans lequel
R! est un alkyle en Ci-C; éventuellement substitué avec un substituant choisi dans le groupe
constitué par un hydroxy, un alcoxy en C:-Cy, un aryle,
_ un alkyl(en C¢-Cy)thio, un groupe de formule:
45

R®
~N
yd

50 rR10

N-CO- ,

R"-CO- ou R"'-S0;-,
et un groupe de formule:
55 :
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45 RO.NCO R10 RI1-CO ou R11-S02-, et un groupe de fornule:

300 189 Bl 1 111111 111111 11111 11111 1! R5 oN- 5 FLT'i"m"I"Ilmlli)"l“l
R6 4. Conpose selon | a revendicati &F 030 018981 equel 10

est un alkyle en C, -C7 substitu4 avec un groupe de formule: RO 15

NCO R 1-0 dans laquelle 20 RO et R10 sont chacun un hydrogene ou
un al kyle en C1-C7, ou RO et RIO sont prig5ensenble avec |'atone d' azote
lie pour former un norpholino. 5. Conposd séhoﬁ | a revendi cation 4, qui est
le 2(S)-(N-[2(S)- {N—(2 mor phol i nocar bonyl t hylLy =N not hyl a-

m nocar bonyl oxy} - 3- ph~nyl pr opi onyl ] - NI - ndt Rl - L- hlstldyl]anlno 1

-cycl ohexyl - 3-(S) - hydr oxy-6- 25 nmet hyl hept ane ou son chl orhydrate. 6.
Conpose selon | a revendication 3, dans |lequel R est un al kyle en Cl-C7
~substitue avec un groupe de fornule: 30 R5 N R6 35 dans |aquelle RS est
un hydr ogefle @ampasé sgloo izgevenrlicationrdndanelequa) RO AN- CO- 45

R10 ou R’ - CO [Mans | agetenRlyimen @rCrubstiyg arecyp pourafisdemiie: avec | ' at ome

d' azote 114 pour former un norpholino, et RI', est un alkyle en Cl1-C7], et
50 R6 est un hydrogene ou un al kyl e en C1-C7. 7. OorrposG selon la
revendi cation 6, qui est le R?

2(9) - [Na [2(S)-[N-nethyl - N-[2-{N-(2-norphol i rh:qflmjlyl)

nb6t hyl ant no16t hyl ] am nocar bonyl oxy] - 3- phenyl gropi onyl ] Nu- met hyl - L- hi sti dyl ]
ami no-1 -cycl ohexyl -3(S)- hydroxy6- met hyl hdptane ou son chl orhydrate. 55 8.
Conpose selon | a revendication 6, qui est le

2(S)~[ W[ 2(S)-[ N et hylyadhdggaie - | sobut yryl - N-net hyl am -

no) 6t hylgam nogakbrny| Q¥ EnadunA@arbdRh®8li e iyl ohi@-BRbBY! - L- hi stidyl ] ami no- 1
- cycl ohexyl - 3( B shper 0Xynt Bris ensemble avec 'atome d'azote lié pour former un morpholino.

5. Composé selon la revendication 4, qui est le 2(S)-[N*-[2(S)-{N-(2-morpholinocarbonyléthyl)-N-méthyla-
minocarbonyloxy}-3-phénylpropionyl]-N*-méthyl-L-histidylJamino-1-cyclohexyl-3-(S)-hydroxy-6-
25 méthylheptane ou son chlorhydrate.

6. Composé selon la revendication 3, dans lequel

\; R'  estun alkyle en Ci-C; substitué avec un groupe de formule:
30
RS_
\
N_
6
; R
35
S _ dans laquelle
N R®  est un hydrogéne ou
un groupe de formule:
40
R
N
N-CO-
. v
45 R10
ou R'-CO-[dans laquelle R? et R'® sont pris ensemble avec I'atome d'azots lié pour former
un morpholino, et R, est un alkyle en Ci-C;], et
50 R®  est un hydrogéne ou un alkyle en C1-C;.

7. Composé selon la revendication 8, qui est le 2(S)-[N*[2(S)-[N-méthyl-N-[2-{N-(2-morpholinocarbonyl)N-
méthylamino}éthyllaminocarbonyloxy]-3-phényipropionyl]N*-méthyl-L-histidylJamino-1-cyclohexyl-3(S)-
hydroxy8-méthylheptane ou son chiorhydrate.

55 .

8. Composé selon la revendication 6, qui est le 2(S)-[N"-[2(S)-{N-méthyl-N-{2-(N-isobutyryl-N-méthylami-
no)éthyl}aminocarbonyloxy]-3-phénylpropionyl}-N*-méthyl-L-histidylJamino-1-cyclohexyl-3(S)-hydroxy-6-
méthylheptane ou son chiorhydrate.

72



mdt hy] hept ane ou son chlorhydrate. 72 EP 0 300 189 1

1111111 huH 11111 11111 111111 * C _L E* 9. Corrpose “'H ﬂl Uﬂlll““l
revendi cation 2, dans |eqcuel R eEPolﬁ?odﬁ? 3 dvent uel | ene

avec un ou des substituants choisis dans |e groupe constitue par un aIker

en G -C7 etgun, grouRe. e & osibof 2, Rndbhs> R10 10 R 1-CO ou R11-SX2-. 10.
Conpose sel on laR eV &l th GRlnb @lbntilieRi@MtSubsifle leciuh ou des substtbanBichéids danS%W?roupe

pris ensenbl e avec | cAkiEEaFudi@io®n £1-8, BQHIgroufl dgbrmdie: gr oupe het erocycli que
6vent uel | enent substitue avec un ou des substituants choisis dans |e groupe

constitu6 spar un alkyle en C, -C7, un hydroxyal kyle C1 -C7, un al coxy(en G
-Cr)alkyle en C, -C7, un carbonyl aI kyl e &P C - C7 hdt ~rocyc| i que, un 0xo0, un
am no proteg6 ou un reste acide am n6 non- \Jt@g@oet yn groupe de formule:

20 R9 j NCO 25 ' | R'1-CO
ou R1-SO22. 30 11. Procede pour la pr dpa?%r?r on d' un conpos4 de for mul e:
K>s 10 - -~C _

C.- R- -CH dans quuel 45 R' est un alkyle en G -C7

6vent uel | enent substf‘h‘?@ RSOy - substr tuant choisi dans |e groupe

constitue par un ac dr OX)é oxy en G -C7, un aryle, un
1% S n eV
al kyl (en G QQ‘Q %—T glp sorﬁ perﬁd 1? avec L}?E az%?e Fé) pour former un l‘libe h terocyclr ue

XR -N \R6 %
éventuelle cu o ituant§ &t
un acyl e et, R6 ‘éj{"ueg ;;% ft gf,(y(en ~c7 | e)ﬁ ;
ou un am no event uel | eMetaBLHYE ruébrﬁcra&%téwaa asoxa Sa Inb B4eg® ol reaa&.
EP\Q 800 189 BI aminé non-protégé et & i 111 dans
groupe congstitue par un al kyle en C, 7 et un acyl e, et
B
RS
™~
/N"CO"’ ’
25 : r10

R1-CO- ou R1-80;- .

7
30 11. Procédé pour la préparation d'un composé de formule:
| PG
35 P N\/ k/
i
: . | | |
-/ | S1 CHy  CHy O
. = ~. l | b .4
5 N=~CO00-CE~CCN~CH~-CCNE-CE-CE-R
“ 227 ; |
33 C=
dans lequel : _
45 R est un alkyle en Ci-C; éventuellement substitué avec un substituant choisi dans le

groupe constitué par un acyle, un hydroxy, un alcoxy en Ci-Cz, un aryle, un alkyl{en
C,-Cr)thio et un groupe de formule:

50 J/ RS

-N \
R6
55 dans laquelie
: RS est un hydrogéne ou un acyle et,
Ré est un hydrogéne ou un alkyle en Ci-C7;

un aryle; ou un amino éventuellement substitué avec un ou des substifuants choisis
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R est un hydrogbne ou un alkyle en C -C7; ou R e '
ensenbl e avec |'atone d' azote 116 Eggraos% L un groupe hmmmll Mﬂ","'
event uel | enent substitu6 avec un ol des substituants choi sks tlans [« growupe
constitu6é 5 par un alkyle en C, -C7, un hydroxyal kyl e

C -C7, un al coxy(en Cdamsie/gratlpl Ybrtitedpakin alifye. onl0-CaelUnadcyidlee en C1 - C7, un
oxo et un acylm R3 estun hydesgendb udlylOgDORCHbu UN al kyle en G -C7, et R4
est un al kyl e RNet@ - €oht phsl efsdMbIB Gvecd|Hton@Odlsdont I8 poud @rmer un gréupp HEErocelique
reagir un conpos6 de Bantubilement kbbstitué avec un ou des substituants choisis dans le groupe constitulZ K>
_ 5 20 par un alkyle en Ci-C7, un hydroxyalkyle C:1-C7, un, alcoxy(en(C1=Gz)alkgte en Ci-C7,
i.'-C-,-C.-. ? 25unacylakkyle gafsCi. unjemolet {Reacyle; est un hydrogbne ou un
groupe protectBur de [estambydsogies oumy alkyle pCi-Crs @it chacun tels que definis

ci -dessus, ou Bon ddreetenplodeen ¢-@ur | e groupe amino ou un sel de cel ui-ci
avec un conp8Y4EnFe! qubFontifted Sg 35

mprqo2, 10 X ( feeirg séadirn Geipposhdefialief cquel RI et R2 sont chacun tels que
d6finis ci-dessus, ou son dérivd r6actif sur |e groupe carboxy ou un sel de
celui-ci, et, si n6cessaire, elimner | e gyoupe protecteur de |'azote pour
donner un conpos6 de formule: 45 50;/— K-

UcCHi }.2 - Uzi ;2 Ns UUW 3U -.\"UN RO: dans |lequel R, R2, R3
et R4 sont chacun tels que dMini’ - des 7 Oou son sel, ou 74 EP O
300 189 Bi *111j 1 11111811 [l 1ii (b) soumettre un
conpose de formule: NTN ?.2CH2 cz, cx, CH2 2:. 10
Cr .5 dans | equel R7 _ est un glolpe protecteur de |'azote, A
est un a kylene en Cl-C7, et R2, RE-QR-BHRECE-SBNR chacun tels que
definis ci-dessus, 20 ou soh.sel a une reéaction d' elinination du
groupe protecteur de |'azote pour d®hner un conp@se de fornule: 25
* - Il 25~ ~ ~ ~ ~ ~~~~~~~A 306 :
T; - CCOOCECON- C- CON- HCAI C; . R 30~~~~~~~~~~~~ 1

25 dans lequel -

R® est un hydrogéne ou un groupe protecteur de I'azote, ot

"RetR* sont chacun tels que définis ci-dessus,
ou son dérivé réactif sur le groupe amino ou un sel de celui-ci avec un composé de formule:

4
At
30
g
35 _ ] cH,
BN
P ' 5/ K-CO0~CH-CCOH
o/ ' - ,

40 : .
dans lequel R' et R? sont chacun tels que définis ci-dessus, ou son dérivé réactif sur le groupe
carboxy ou un sel de celui-ci, et, si nécessaire, éliminer le groupe protecteur de I'azote pour donner
un composé de formule:

45

Ny
‘ e /7— NH

Z N\/)
- | | |
50 ] CH > _ CH 2 CH 2
RT < N
5 - ZG-COO-CH-COII‘I—CH—CONH-CH-—CI'.:-I-R
52 .
R3 0)-1

55

dans lequel
R', R2, R®et R*  sont chacun tels que définis ci-dessus, ou son sel, cu
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?hacun tels -ue defi nIQSg g:s dessus o o ooy Riz R3C0 RgSG ,mw,,{nmﬁ

45 N- COO- CH COCH 50 dans | equel. R1 eSt un groupe al kyl e eh

substitue avec un substituant choisi dans | e groupe constitue par un acyle
un al coxy en C, -} sourhditredln)tbpostBe Rlnfue: (en Cl - C7)thio et un groupe de
formule: 55 75 EP O 300 189 B1 111 111111 1DB 3111
111121 * C L M S * --5-Ns- 5

R6. dans laquelle R5 est un hydrogen un /AcyR8 et AT RI est un
hydrogbnesou un al kyle en C -C7; un aryle;j ouyun_am nnt uel | enent :
substitu6 avec un ou des substituants C Si s s le ps constitue par
un alkyle en G -C7 et un acyle; et R2 est unlhydrogene ou un al kyle en
C, -C7; et son sel. 15 13. COJIpOSItI on rﬁT 'nmace bque cC enant un-conpos4
sel on Ia revendi cation 1 en thamk qu' r,b‘dl ctif, e assocLaU on avec
un suppor® ou un exci pi ent,3prati ﬁ"legi gx‘rqu‘eu- PACITAESUt | quenent
acceptable. 20 14. ConposB\seI n Ia revendl c__’gl on 1 pour dtilisation comme
medi canent. 15. Conposd sal7on ta revendi cati on 1 pour utili Satl on dans le
traitement thérapeutique de |' hypertension et de la syncope. 25 16.
Utilisatign d' un conpos6 selon |a revendication 1 pour la fabrication d' un
m-di cament’ pour J.fs, F&l@f tement thdrapeutique de |'hypertension et de |a

syncope. Revendi cgfl ons pour g§§n§5@e§,mge{ggrr@%ﬁgts sul vants: ES, GR 30 1.
Pr oc6de pour. | a pPraepar ation dedion aEAOSECHE,, bor nul e: 35

Q W~~~ " ( R?,-R3, R*.ot Rt . I' gont chaduh teldlque définis ci-dessus, )X NC OO C -C
cON- C ChébNA- CH ou(sbh sl & une réaction d'éliminatich~du groupe protecteur de I'azote-pdlit dbdner un composé de
O dans | equel 45ormule: RI est un alkyle en G -C7 dventuel | enent

substitu6 avec un substituant choisi dans |le groups constitu4 par un acyle,
un hydroxy, un alcoxy en CGC7, un aryle, un allfadl(-gn C~C/7)thio et un

groups de formul e: ) | N o
25 _ L Z .\/

: * H
X 2 ci, G T2
. < R-— _ :.I._Ci:_'-‘{ A
a0 c > K-CCO-CH~CON-CH-CONH-CH-CE~3
RO=NHE-A 3 .
R oH
35 dans lequel
A2, R3, R, RS ot A  sont chacun tels que définis ci-dessus,
o ou son sel.
12. Composé de formule:
40
@
45 ' _ |

1 C3H 2
=t |

N-CCO-CH—CO0H
50
dans lequel _
R est un groupe alkyle en C1-C; substitué avec un substituant choisi dans le groupe constitué

par un acyle, un alcoxy en C1-C7, un aryle, un akkyl(en C;-Cy)thio et un groupe de formule:
55 :

75



50 . 95

dans 1aquelle Rs est un hyd n acyle et, !“lﬂ

hydr ogbne ou un al kyl e en C, EEQHﬁﬁﬂgyagu un am no even u | ll“l"ﬂ“_
substitu6 avec un ou des substltuants choisis 76 EP 0 300 189 Bi

C L M S * dans |l e groupe constitu4 par un alkyle en GL-C7 et un

acyle; et R2 est un hydrogbne ou un al kyge en C1-C7; ou Rl et R2

sont pris ensenble avec |'atonme d' azote |ie_gour former un groupe

h6t ~r ocycl i que eventuel | enent substitud avHQ\un ou des substituants choisis
dans | e sgroupe constitue 5 6,un alkyle en CI -C7, un

hydr oxyal kyl e GL-C7, un alcoxy(en Cl -C7)alkyle en C -C7, un acylal kyle en

Cl -C7, un oxo et un acyle; R3 est un hydrogene ou un al kyle en Cl
-Ci; et R4 eigps legyell®l kyl e en Cl -C7 ou son sel qui consiste a 10
(a) faire raagﬁr u RSt & RysRganecy up 3eviA e

Q-s , . est un hydrogéne ou un alkyle en 01-C7,_ ~~~~~~~~~~ | * -1 20
AT " C-- yle,Fgu amino eventlﬁ %q @g: un ou des substituants cgcgs[ls %s le
hydr ogbne ou uazgrg °y[3 og‘%B;:é",g I|'|: a%’ a3 et R4 sont
chacun tels ? g 59 G d %oﬂ ddrive reactif sur |e groupe

am no oy, un se e ceIU| avec un conpose de fornule: 30 35

ot s 13. Com&s%ﬁhar%c%%rﬁprenm céercQ@ @eclorJ r%%l@ha.d?!.onei emntsd?lrﬂgreﬁﬁﬁtc un

tel's que d6f ipSenCissddfichliec GHsupPdht SLOGN diBipib Praiihy emSMrnoJl -RxiGieD PiRFmdeatiRERIMEntO U
un sel de celagéepﬁue et, si necessaire, 6limner |e groupe protecteur de

avgte pour donner un conpose de formule: 45 50
C— | 21- }o~14-Composs selomia Tevericatton + pour utiisation comme-médicament~—~~. ' ~~-C
-C. -G hCGs - - .-C.-?3 C ~ 55 dans | equel
Rl1, R2, R31&tComgosé salarnla r@/emlnaﬂnnt1aiosr wilisatiok\ansis &autameniehémpmgtqueS'oypeseisnpn ety
77 de la syncope.

25 16. Utilisation d'un composé selon la revendication 1 pour la fabrication d'un médicament pour le
traitoment thérapeutique de I'hypertension et de la syncope. :

=)

Revendications pour les Etats contractants suivants : ES, GR

A
s0 1. Procédé pour la préparation d'un composé de formule:
L\:A
O
: N
35 S | l
| cH CH, Ce,
N\ .3 2 2 | PR # 3
"\ §-C00-CH-CON-CE-CONH-CH-CE-R
40 27 i 3 l .
7 2 3
dans lequel _
45 R est un alkyle en Ci-C; éventuellement substitué avec un substituant choisi dans le
groupe constitué par un acyle, un hydroxy, un alcoxy en Ci -C7. un aryle, un alkyl(en
C1-Cy)thio et un groupe de formule:
50 RS
-N
R®
55 dans laquelle
RS est un hydrogéne ou un acyle et,
RS est un hydrogéne ou un alkyle en C-Cy;

un aryle; ou un amino éventuellement substitué avec un ou des substituants choisis
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(b) sourrettre un conpos6 de fornule: 5 - ll!llIICHHIILIIIIJHIIISIl”!ll

T T TTTmTTTTT C-4 0s [poa3oo 189 B
C:~Cl-., _~~~————m—mmmsmmsm— e _
L~ A 10 .
r -z- ~ 15 dans | eqdkmb tefgfoupe constitué par un alkyle 8 CLO; @luRdi; g ot ect eur de
| ' azote, A R2 est urelyidrogdne @l kily hilkyeoenedy-0zlouC7, et 20 R2, R3,

R4 et R6 sont R'BABUN ¢$ost prisqerserchild iaveic S'atome ditezatelSié pour BaRr Sk lgrompal hétérocyclique
r~action d' 6limnation éentgeliengmt sybstiiécaveccun oucies | substitvards ghoisis dalsrie1grpupaTonstitué
corrposG de fornul e: 25 par un akyle en Ci-C7, un hydroxyalkyle Ci-Cy, un alcoxy(en Ci-Cy)alkyleGpn(Ti1aGv

| N~~~ e CHZ un acydalkyle en Cy-C;, gxo giqun acyle;

1 1 est un hydrogéne ou un alkyleendgn§rret: ' - CON -CH. -CG\H -CH -C -
Rt e~ -~ °St“’1%"yf959“d:aﬁs loquel R2. R3, R4, R6 et A sont
chacun tels qu@‘?@ F?' consfste ssus, ou son sel. 40 2. Mbdi fi cation du
proc~d4 s on | &FEEE 1’8'&?‘1"5’ﬂsl°é?i?‘<‘i'8‘t 6ri sde en ce que |on met un conpos6

de formule (1), ou un sel non-toxique de celui-ci, produit par |e procddd
selon Ia revendication 1, dans une forne phay naceuthuenent accept abl e par
m~| ange ou presentation dudlt conposd—avéc"un uant ou un support

phar maceufzi quenent acceptable 45 50 5%\/3 [ﬁij

1
I
. cx C=
f ae -; 2
N~ . | 4
20 _ H=N-CE-CCNH CI-Z-(..'.I-E—R )
‘A |
=" (01
25 dans lequel .
Re est un hydrogéne ou un groupe protecteur de I'azote, et
R® ot R* sont chacun tels que définis ci-dessus, ou son dérivé réactif sur le groupe
oo amino ou un sel de celui-ci avec un composé de formule:
R :
30
35 -1 cd 2
i N .
_ 27 N—-CCO-CE-CCOH
/ R
40

dans lequel R' et R2 sont chacun tels que définis ci-dessus, ou son dérivé
réactif sur lo groupe carboxy ou un sel de celui-ci, et, si nécessaire, éliminer
le groupe protecteur de I'azate pour donner un composé de formule:

5
l‘/\ ’_,"i—_ nN= i/‘\l
i
[ i .

% : ca,  Ci, cx,

?‘ \ l I" -~ LY : ”~ 1 4

.,/ N- CCO-CH-CC\’—C.—.-‘. \:-.-C--\.'-
R : ] ‘
23 o=
55
dans lequel

R', R, R®et R*  sont chacun tels que définis ci-dessus, ou son sel, ou
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(b) soumettre un composé de formule:

1
]
P
] I .
7 s, G, G
R i ! L
. O n-0C0-ChE-CoN-CE-CCNE-CE-CE-R
-B 7 . H !
= 4 i3 L.
N3 27 : L=
Fi
dans lequel
R’ . est un groupe protecteur de I'azote,
A est un alkyléne en C1-C;7, et

R, R3, R* ot R®  sont chacun tels que définis ci-dessus,

ou son sel & une réaction d'élimination du groupe protecteur de I'azote pour donner un composé de

formule:
TN ,'7—- NH
. I
L J ¥
P | |
22 ‘I:Hz ‘l:’*z CH,
- N ‘.1
. = %-C00-CH-CON-CE-CORH-CHE~CE~-R"
R7=NHE=-3 ' |3 [
R o3
dans lequel

R2 RS, R*, RS ot A sont chacun tels que définis ci-dessus,
ou son sel.

R

Modification du procédé selon la revendication 1 caractérisée en ce que I'on met un composé de
formule (I), ou un sel non-toxique de celui-ci, produit par le procédé selon la revendication 1, dans une
forme pharmaceutiquement acceptable par mélange ou présentation dudit composé avec un diluant ou
un support pharmaceutiquement acceptable

50

55
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