
APPROCRE DE LA !WNTHESE DES ALCALOIDES 
PEPTIDIQUES 2 PREPARATION D’ANSAPEPTIDES A 

15, 17 ET 18 CHMNONS 

,tA&C~iyIta x: P. R@wkr, l? m P.-X. 
etmk&m 34.2911 (l!m). 

cAmyl% nCCr:a HOBt:l4ly&oxy- 
Abkcvirtioar:Boc:~ memy&xy- 

tremwmd,ONP:p~. ’ 
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UDproapcZd2MkCMd27b#CClpiCOOdUitR!2pC- 
tivanc.ntAlrdlb. 

Poorksynth&cdekcbaine1~dest&Akcydiae 
tiOOClla),rrlcool8WNlI)ertoxydcpuk-!kJ 
Jonesetdotlacr&%kh,Aquiamtkiltn6amom 
envim1O%d’uneimpumt4c&miqm1c)c$sAune 
oxydatimptklkduCE~aaodllnoywblma@e. 
Pour6limi.m~imp~k~&)Jstl~ 
ecttrait4pukbamhydmedewdimn,qair6daith 
c&onc1&bcnakoa4ll&b.Enrwit6,ceiuLcin’ertpaY 
s4par6A/eade,km6knge&9a,bet1W&ant 

dnwtamtAr~~~&laCpbdnyE 
aknim par k m&bode an DCCI-EOBt,’ cc qui co&it 
all~de~l(cBet17J.Cederaisr~pari86par 
chmWg@wdomantkd&ivCl&,bd6&;ila’agit 

4 6 

16 a 2 8cc n, oy 
b-2 cc, - 

I70 2 8oc H.on OMa 

b 8ccZ n.on OMC 
16 n 8ccn, oh80 

10 n 800 n, mrmh 

20 80~ t n, on 
21 800 2 n, orup 
22 m00 w ti8 oup 
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s* m n L 

44 cwu; H 

42 m k 
44 Ph Ii 



curtiu&Denouv~~pradoitunTespoadaotB2 
a’a c16 ieo# dn ln&a#e rtrctionacl 

P~hCydi&l~l!@,kp&DiAE6tW,Witk 
ciivagc du groupc protwteur bcazoyk, a Ctd r6alk6e 
~~~~~~m&~~~k 
ca6dclacbainc43doMaat44.Parc%atre,I’~&‘ 
k CbdW 45 S’eSt rtVLlce trap fhCtiW drns CC8 Cdij 

tiol&IMhlacoopmerpueberCoftllCedrrnrun~ 

~~,~q~~~~*~cy~&~ 
adtdtent4edaasksc&iMs*~~t 
llliSCSrUpOiDt,lpliSV&tipamhsla~ 

d’uae N-to#yCaGdioe mod& d6riv6e de la &lid! 
kucine,‘aoitdanskbenz&neenprcseaetC6th&attde 
BP% mak wee ap&atkn du prioc& de dihltio& c’est- 
AdkCdallSlJBgKUhiVOhW&b8llZbC.EatWit6, 
qwlk quc soit k concentratbn en BP,, OQ i+~baca- 
tklkmcntdekr6rctionkp?odnitded6p8rtctILenn!t 
&~av~~f~v~&~~.nn~a~ 
fO~&~*~~~~&~~~‘O~ 
pLt6dhpdc44O~~ouconerClctivit6-~& 
cy&aziridb.~cycbhrptionCd&iv64rCtLrcnt& 
dms k bet&x en jwbux de BP&H& aiitsi que 
~k~~~d~~&~,~ 
tionspr6cdikmmmltatilirCespourkntlbstitutiotlul~ 
d’mx azwinc am&k d6fiv6e & la /3-pbAayk&inc? 
cettefoia,Psefomwdespolym&strAaiwIubka,ee 
qui dtmontre qae la substitution de I’axiridb par I’OH 
~k~a~n~~~ appwmmellt k r&&on 
cst uniquement intcrmol6adairc. 

-m-Ma 
nn*~t~~*A~~~~n~- 

&es, d’albmcs quc k 8yntMse du cyck A 14 cbnbms 
~akawksp&diqwl&impoGbk.L#l6cbacs 
rcaumtr68montmn~cependa1%queccUccycliWioncat . 
catrpnaaeatdidgcile. 

~l’on~~$~q~~~u~k~~ 
[o] paracycbpbKi8 tOas P cbasne aHphat@ rektive- 
meat simpk, oo coostate que la fermeture du cyck par 
cy&ationd’anecl&eli&iren’apuf!trcr6aib6e 
qu’au-dc$sus de 11 &i&ton& Pour 16 cliafnons et plull, k 
cy&8atione5taide:*unaombnsBsexim~dc 
cycks prbeotant 16 A 20 cl&non8 oot 6t6 obtemts. Ua 
exempk eat cclui d’mta&diab utili& dana la 
ayntb&e des -. Pow ten d&iv&, lc rtmdcment 
&kcy~n~&~A~~~&cy~Al4et 
15 charnomJ out 6t6 pr6parw k cy&ation aplwaft 
posaibk A Ttxcqaioa d’un 6&x mppartb porn un cyck 
P 15 clmfnolln,” maia lea nodements Loot gbtirakment 
f8ibk8; ils augownteot seukoleot dlula k cas particnikr 
de cycles cotltaIallt &ux atanal de souh,f~ ou ellcore 
bnqu*on utilk la m&bode i Pacylob connue porn 
i&ire une culfamatioo fllvcrabk a k cyclwoll.‘” 
Cette m&hcde a Cgakment pamis d’cbteoir M cycle B 13 
chabon~‘~ et, en de&on des ~~8 doot 
la fcrmctwc cat encore posibk pour 12 chaiaons:” un 
BCUI autre axcmpk de fermcturc d’un cyck A 13 ch$nons 
a6t6d6c&‘~&&~vcau,hfMotet\ae88t~ 
possiik aeukmeot grBce A l’indrrtion d’unc confar- 
~fav~k a&nun au&e p&ii. 

Enr6aIit6,auam~otoetnepeIlt6~tir6dek 
comppnkK)lp Cksl rendcloeota de cyctkatbn des 101 
pnracycl~, eo niBon du ooolbre restreint d’txtlll- 
~~~~~0<16~&~~#&~~ 

. 
Par aillam, si k cyck des &aloMes peptidbgw est 

phu aw@xe que c&i de tow ks [n] paracyckphanea 
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gWttpO~~,tome~tt*WttWkOO~dC 

cexdmkmetkooytut~ DetD&uc,ilsg 
pamitakrtnodtkr,qtwjwurkc;dci15clmlnow, 
lee fottcljDn0 In& et ** 
phtsfwikwentttneonenbtloa, 
dmcarbn~dttttoywtwomabqw 
c~t~poasibkquehprdscnw&kf*& 
tde, groupe wktiveutettt rigid@, ittddw tme cottfor- 
mation favmbk B la cyL%Eath 
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ii * 7i 275 (C&C&HA q-ii - 7) Mi (Cii&, 2a 3jiet 
j.68 +mocH~, i s.13 (otx&Hd, 9 pmtar -734 
mM!.a. et c&l. 17311 mcH¶ca3: sy: w 661. 

iRz 171oem-’ (OCONH), 17&a-’ (c4w): MN: 24I U - 7) r.03 
et 1.06. I 1.40 MSJ. m 212 (CHMaI. t U-I) 275 

ia(~~lIn~l1M(Yq).~Z~~~tu-7) 
273 (CH&H&?HI. d 0-7) 3.07 (CHGH3. a U-7) 3.61 

ab&beguNu&Haoxk8&pu&rAtrw.Oaolltiwt0.763g 
(99%)pmeaCCMcCymubtaUbepwRMN:dO.W(CHW, 
Pichrp205UWaOH),dU=9)5~0,~~ 
U~-9)6.67-7~(&H&r724(c&;SMw-386. 

N-Z-DL-~-~-(N-~OC-L-~~~-~~) 
lacbol%.A~souoa&o.763#(11aM)de7cdMs6ml 
& C!H& aa ajoab 0.7161 (198mK) de N-ZLPbeOSu, 
Apf6aummkihmap&ma8Rh&&oadlbeI,reulCt 
estmkparCii&LaaMoa~hv6cpuHClilO%. 
paisNlDIldib&fow&mrQib(l.l5g)qpiettckomto- 
pphi6sur66g&siSca.Om~pubm6lnqeCH&-bk0H 
(994094g(73%)&26glRsaCcMqdnc-pr: 
RIW:dl.W(CBYq),rl~~ml~(CHYq),t(J-7) 
258 (CWHaNHk d 4 -7I 3.Og (cHIc313. q 4 = I) 3.611 
(CHzCkNHl, a 5.12 (OCH#IsI, B krgi 6811 (C&I. I W 
7.25 (a&H& n 7.37 (ocH#&); SM M+ 633. 

N-Z-LJ%kyfel~yl-tymmbc 32. A mre s&ion & 308 
(75.8mK)&ZLPbE-a%ld8m64mlQDMP,alajoatel3g 
(74JmM)decLlabydratedctymmi~cenmbtioadmal&Iml 
Q DMP ca 10.6ml Q5dmy) de NE& Apr& me wit i b 
tcmpMwe~oadppcirsrp.rddi&prHcl~lo%et 

iCHsOH-CHd SMO. c- 1); m: c,,&N&-(&No); 
RyN(cDai+~~):tu~7,2so(~~~tU-7)434 
(CH). 8 5.06 (~IG&L d= A& (JAI-% -7.06 
(C&l, I ttb 7.25 (CHzC&. a 733 (OCH#&); SM: M” 
4lL 

N-Z-LJMtykb~y/+Mazoyf) tymmbe 33. A pee whaim 
&3lmgw.2mM)Q31d8M2mnl&pyridine,ooajouta 
8.7ml CIsmM) !b cllkmrc de benK0yb. Ap& 3omia de 
chuU~mbmmuk~bmilicahctioml 
Mdiwir~ctmitprcm~k~ 
ar&pe,b~prrHUilO%pabNH&Hdik&,famit 
36~gde33@%)poreaCCIY.qniakths6nrbm6thmk 
F= 166-W [ah- +6 (CHQ, c * 1): wlyw C&&O, 
(0; =: t U-7) 2.65 GXbC%W, d U=7l 3.O3 
(CBlaa q u - 1) 3.39 (CHzcwm, q u - 7.5) 4.37 (cm a 
5.03 @CbWs), d (J - 75) 5.35 0, tic lpos 581 (CONHI. 
s bhd 7.60 (CJt). s W 7.13 (CHzGH,), I 7.22 (OCH&H,). 
5 plliim Is-g.15 (c!oC& sy: w 5n 

_ -.. 

LIwa~Yfm-hwiKtshhe5i.UPe~&23r 

it&=-W @kl,, c-0.7); wdyaa: C&&O, (CHN); 
RMN: I 1.40 (NH& s 7.15 (W, s 7X.3 (CH&Hs)). 5 poton~ 



2924 F.ltammxwctcrL 

(B.716): P-196-1W [&,---I4 (CM&, C-OS); udyw 
Cr&NP, (CHNO~; UN: d Q-7) 0.93 UXfW, m 1.83 
Wi W, t (J = 7) 2.68 (C&C&NH), d (J = 3.01 (C&C&& m 
4.12 @H-N&), &I (J-s, r-6) 4.a (cxcE~& I 5.04 
(OCH#&), d Q-8) 5.71 (NHZ), II 7.01 (&If& s 7.14 
ww&), s 7.26 www* 5 protom 7.34-8.z (CoGHd: 
sly: +“651. 

DL-&Yt&o-B-t- L-vwwwf-(O- 

OH). dd (J - 8. I’ - a) 4.62 (CHCH#fll, I 7.05 (CJU. 8 71 
K!H&H,I. 5 orotow 737-8.23 (CW&): sy: M+- 517. 

[&p-47_9 (cHCl3, c-0.5); dya: C-M v=Ji 
Rml (C&N): zd (J- 7) 1.03 d l.10 R!HM&W s 2.10 
(c&c&), 1 3.37 (CHs4). 13 protmt w.48 (potaa 



pmduitxpokimcc 
MeOH(98-2).IAfrwimaohdlk(O.%41)estunm6kage 
co&cxeetneumtimtpuk9mduitcycJk6~ 

a&uiw2%&dl&lut0.2lo#-&i7)b;nr4ml-dll~ 
AMNi-HlD-NIDR &l-l). Le m8ka rbctiolmal at lni& 

(0.36nu)&wdnm2mld’&atedwlyk,m8jaae,8oli 
uit8tkamgm6t@e,0.051g(0.36mAf)&pidmpbf& PnLA 
a0.075g(036mAQdeDccf.oakkm8giter%minAQet 
eesuitelbAktcmpbmeambkate.LWeest68mi&pu 
lWtiooetkfPtnt6vlpaCArcc.Lc~edrepirplr~ 
e CHC%-bOH Q-3) et pasad m me cdonw de 
wmdex J.mO. on 6b en t&e o.l%g (71%) & 21. pur co 
CCM. clld nfi ciNb8ke Des: RMN: 2d (J= 651093 et 1.02 
(CH&j, I 1.43 0, 8 ii2 ((OCH&H;), 11 &tom ifoam- 
tiqne~6.65-71(OC&CH~CH&&d2protoasdr1gmupe 
GmJw. s 7.33 (oabca. WtAm M (IN - 10) 8.17 (2 
Potola~UoWWWM. 

J&m PWAWW & h N-~-DL-Mro++mm&x~) 
lacyf-LpMlJJalabu 9. on dimoat 0.1% g de 21 dens 2 ml de 
ndlrsp CF+XOH-CH~ (75-25). AprAe 1Omio. oa dihw par 
CHzC&et6veporekaoivmtsoaavideAmetemp6mttueip 
f6r+eA3(mtteopdndollextr6p6t6e~foisjlrulp’A 
mmnarimtobhQCFFOOKOnobtintO.l30g(l0046)&# 
purenccA&qPineczistawpes. 

bef de CycuJetim um lobtion de a17Og de rater p- 
rdtmPKa~~z2drar4mldecJi~altaiont6c _ _ 
gOUtbAgDU&iOUS&tiW~A2OOlUl&p);idlpe 
Ckd6CAW.Ap8A8Shd’fgltdiWA64.hpYfidiWOd 
6@ar6emupmskor6dnite.Lcr6riduentrepriapardu 
CH~Lasohakaargudqm,hv6eparHClAlO%,pokN~H 
dih6e,fo0aitImr6aidu@0741)gt6xentMtpiuakantuben 
ccA&quiwcm?spmdpeaeupfodIdtcyclk6dtric. 

B88aidrcychthal0 
J3aug11&mp&Uqw&laN-Z-DL-&ythro-/J-(N- 

BOC-L-p&Maayl-@mmybxy)lacke~Aun~sohtion 
de 0.1951 (0.3OmN) de 27 dana 1.7ml d’w&ate dWyk, oa 
ajoute A (r. )oIu &tko lB@tiqm omg (0.3OmM) Q 
paihopbcwl, pub 0.062g (03omM) l& DCCI. on kisae agita 
3OmiuAiQ,paknmkaveAhtemphh~aa1bknte.LWeest 
4hin6epufihtkaetk6ttnthpardAwc.Le&idoeat 
rspkparCHCl,.L~solntknorgudqm, kvb par HCI A 1096, 
pakunesdutimntmde&NaHCO,,fomitO.23lg(lOO%)de 
I pa eo CCM, q@ me akta8ke pas: RMN: 2d 1.10 St 1.16 
(CHAW. 8 1.40 0, m 1.89 (cHMe3. t (J-7) 2.62 
(C&CJisNH), d (J-7) 3.04 (C&H& q (J-7) 337 
(CH&&NH). d U-9) 5.63 0. a 6.87 (C&I. I 7.20 

iCHJ&Q. I i.33 (CH,C,HJ, dd-(J = 8. J’ - 6) 4146 (&C&C&). 
13 protom aromiqa 6.u7db; sy: Af+ 549. 

J3&&cycw&mAmlewiutioaQ0.2OOg(0.36mM)de44 
duuzlOmldll~ be&m-CHfi (90-10). on ajoute 
gout@ A gomte, aaa &atka ms&tipe, 0.07ml (OSamM) 
d’6thbtetkBP~Onhine~pendutt4bethveperNeOH 
lN.Lxplmeequaeap&ecidibbpuHClrYO%eat 
exmitepaCH~(kobtkaOd#)gde44.Dmxautm 
exjMacear6aWad’tmeprrtawckldmequmtit6dc 
solant, mk awe 0.4 ad (3.2 RIM) Q BF, a d’aube part avec 
2Omldebeazb-CH~ctO#tddeBF,,c.o&&tu1m8me 

dioxumeetonejuatesawag&tiio~4lca1’&NlOH 
Nr&oidkA~.kmixtmdevkntbanogAmaubontde5ti. 
&rAal5mind’&tioowtatal,asextnitpmCH~~.Ot1 
obklu 0.333g@l%) de y, pm eo CCIY, qmi ne crktase paa: 
RMN: s 2.37 (CH#I,). t (J-7) 2.57 (C&CHm, d (J-7) 
3.07 (CH#fs), q (J -I) 3.35 (~&?$~R), aY@bC AB (Jlu = 
4) 3.70-3.% (ZCH d’uidim), q (J-8) 4.63 (CHCH&H,), 18 
protom mmbqws 6.47-7.73: SM M+’ 583. 

Buoidccyd&&wanabrod&Aune~&0.168g 
(0274mrd) de 46 dena l5Oml Q bxAneafzc& (15-l). oil 
l joote. soua @ation mgnbiqw, Llml d’&Mmte de BP,. 
Aprkunemitd’&tioaAhtcmpCntPnambknte,onrcme8k 
par8ltmtknO.l2Ogd’onpmduitfartamth&bkdamtoua 
kswlvmta apdquerLsAhtUtcOtWllM.~AI’C.UlCt 
extraitpuCH~.OnobtkntO.O37gd’nnmhgeanupkxe, 
lPduicxwUpOndptrlngroduitrtteadp. 

&oidecybtbadou&DAf?‘.Aumaaape~&0.010g 
deHNackasOJmlQTHF~oa&ute5OmldeDMF.pok, 
rouaeAgatte,~~&tioam&titpe,er~lIh,uneaolutia~ 
deO.l6Ogd’8?iribYdan85OmldeDAfF.AtK&nnemlit 

PNhunth d’puop(plldg d 15.17 a 18 cAahons 
N-BOC-DL-Qythro-B-RJ-z-a~-rrmmrioxr, 

lacyl-LpMel de m&hyk 17. A unc aohrtion de 
0.373 8 (0.71 maa) de 10 dana 3 ml de DMF, on l jnate 0.217 g 
(0.71 ItIM) de UjiY-osu 00 SobiOn dm 3 d dc DMF. h&8 

Areulet~-pudel’6(br.h~~,kv&pu 
HclAl~.plkpr~Hdihde,fopraitpn~(0.~10), 
i~cbrarrtgnpbicuul9~des&e.On6lme,pak 
m C%CWdM 09-l). 0.40 8 09%) Q 47, PIE eo Cad, 
qaias~pr:RYN:adQ=7)093etl~(~~Mq).28 
1.1) et 1.47 0, m 195 (CHWQ, t Q = 7) 273 (C&CHJGI), 2 
S 3.59 at 3bll (CoDtiM& d (J-5? 3.80 (C&NHZ), 8 5.16 
(DcHzcaHs)~ 9 protom MIIII$IpcI 6.60-7.33, 8 7.37 
(oCH#i,~; sy: Id+ 71g. 

N-BOC-DL-~-8-(~-t~mml30xl)Icrcll-L 



p ~ ~ , ~  m ~ q ~  ,m. Ou u'sise 0.4S0S (0.63 raM) de ~ 
comme d ~  plu imm pour ta p~mm6m de m ~ ~  
cst~stt~).  Q~ olzim o3~  s ~o~) d~ 4s, ~ m CCM, q~l m 
cristallbe pea: RMN: ~! O = 7) 0.97 et !.07 "(CHMe,~, s 1.44 
(M~ ~ ItrSe !.Y7 (NHz), m 7.O3 (CHMe~, 2J 160 et 3.7O 
(COOCH~), 9 protons ~ o  " ~  6.80-7.40; S]d: M*" ~4, 

HTdmz~d~,, N . a O C - D L - 6 r y l b r o - ~ B - ( j ~ ' ~ -  

( ~ m ~  de 48 ~ m  ~ d ' ~ m ~  ~ oe ~ m  ~ 
d ~ r m  d ~  ~ r ~  I u~t ~ Js ~ m ~ a ~  

est cbrmnalog'spb~ u r  13 1 de 8like, On ~ue, per ie/~mOe 
CII~"IrMeOH (~-5), 0.2~S (82~) de 4~, ~ en CCM, qui m 
c r i ~  Ira. 

O~-1 ~ r ~  - 2 - t - ~ T c m ~ m , . / e o .  3 
4,7,10 m~m.5,8,11 ~ - 6  [13] ~MmO~Opt~ S t  A me ,oh- 
tioa de 0~M; (0.4.5 raM) de m d~m 4 ml de DMF, oa 8joute lml 
de AcOH et 03mi de HCI IN, pub i - I ~  sous 
m ~  ~ m t  ~ ~ ~ i u ~  IN ~ N ~  ~ M m  
qi~r  U rain ~ o', pub I ,  m/xtaz mt ~ soette ~ soutte i 
M0 ml de pyrtdke refroklk i 0". A p ~  ~0h i 0", k sdvmtt est 
~vap~ ~om ~de et k r~du r e ~  p e  CHC~ La to~ou  
m p i ~ ,  kv6e per HC~ t 10~; pub NH~OH d~6~ f o I ~  m 
r~du (0.1~ 8) q~ e~ ckzmau~mp~ mr 7 S de d~z~ Ou ~ue~ 
p~r k ~ CH~'Jr.Me(NI (g8-2), 0.023 8 (9~) de I0, p I e a  
CCM, qui ne a h ~ I b e  p~: RMN (CIX~+CD~):. 2d O=7) 
1.03 et 1.07 (CHM~,,  1,50 (Mes). 1 2.12 (CHMe~, 9 proems 
mmmiques 6,98-7.23; SM: M +" 552, ~ i ~ t  4.~ (M-100), pub 
f r ~ m m ~  I ~ U e J  ~ c e ~  ~ d~r~ SL 

Ox~-I l~pmp~-2 ~ 3  m~om,..4,7,10 m~m-5~,ll Maz~fl..6 
[131 ~ Sl. Ou db~ut U I 0 |  de IO dam 0.5 nd de 
CF/COOH. Al~S u , , ,~  j h ~ ~ on ~ ~ 
I'mu m extn~ per CHC~ I z  i oqIIqUe, ¼v6e l~r 
NH~H l 10~ fouruJt 0.0061 de Sl p I  m CCM: S~d: M~ 4~ 
(87~ dn 1~c de tree), p ~  i m~e 231, 215, ~04 (!~ de line), 192, 
176,120 identiqum J ceex lm~llmmeat d6cr~ I ~  T t~ tcbe  m 
pom~ le d ~  2, pk~ k m~e 40~, ~M, 333, 316 et ~ ~ 
merit bomotop~ (t m/e +Y7) du  p ~  t m~ 3~, 339, Z76 et 192 
d6crits pour 2?' 

N - [ ( N - ~ - D ~  ~.~,nm~x~ ~ , . m ~  ~ - D -  
2] N'4G~k#-3 2 S - p ~  & m,M,~)-2] ~ ~4. On mdte 
i.~3 s (1.52mM) de Z~ creme 6k~tt plm kmt pow le d&~v6 18 
~ y d ~ S ~ i o e  cmi3~m). O~ o~mt  0~5 S 0J4~) de ~ put 
at  CCM, qui ne ~ pro: RMN (CIX~+D~): ~d 0=7) 
0.88 et 0.99 (CHMez), 2s I.N et 1.43 (Me~, m I S  (CHMe~, s 3.67 
(CO(X~Hs), ~ A~B= Ore,=9) 6.77-7.17 ( C J I ~ ,  61mz/7,7.1 
(C.~s); SM: ~ 542. 

N ' 4 ~ m ~  ~ t ' ~  ~- t~d~ ~ p m ~ q ~  ~ Is. 
A I i de 0.1~S (0.MmM) de 14 dsm 3.2ml d'~mm/ 
~s~du, on ajoate 0J ml d 'h~hte d ~ k m k e .  A p ~  use mit 

~ ~ ~ ~ ~ o.1~s ~) ~ ~I, ~ m C~ 
~ n e i ~ ; ~ :  ~ 

O~-~ ~ m e ~ - 2  t - ~ ~ - 3  u ~ m ~  
d~zo-~! Mm~-7 [11] ~ IZ. Ce dh~v6 est obtmu 

~ ~{O.~I~ ~ ~ ~ 14I ~- ~ 

S2, put en CCM, qm ne / pu; SM: M*" ~10 ( 1 ~  d~ pk 
de ~ese) et p ~  i m~e ~6~ 297 ~ c  de base), 176,120, 107,91. 

S3. A une t~t to~ de 0.4~ S (0.91 raM) de Z4 dsm ~ ml de DMF, 
o~ sjmte 0.~0 S (032 raM) de Z.jly-OSe e8 8~ntim dsm Ii 

6rue, p e  Je n~b~e C l t ~ d e O H  ( ~ ,  ~ s  C7~) de S~ 
p~ e~ CCM, q~i ne c~Mlbe pro; RMN: 2d 0-6..5) O.92 et 
0~7 (CHMe2), b 1.40 et 1.43 (Me~), t (J = 7) 2.70 (COzCHzNH), d 
(J=~  3.06 (CH=C,Hs). q (J=7) 3.~ (CH~"~[~JH), s 3.67 
(C~H~) ,  d 0=5) 3.77 ( ~ ,  ~ 5.15 ( ~ H ~ s ) ,  

J,,m~ae ~ 0 "  9) 6.74-7.12 (C,K~,, & q t  7 ~  (CHil l i , ) , ,  
7.3e (OCH~C,~Hs); SM: If ~ 733. 

N4(N-f~C-h'ydro ~ O - ~ - O m m ~  ~ - m ~  

u ~ e  0.4g0s de S3 m i n i  d~r~ l~m Mat po~ ie d&iv6 18 
0 ~ z e ~ m  ~ ) .  Ot o~ztm 0 .m 8 ~ p u m ~  qut m 

mimdbe p~: ~ (C'D~+I~O):. ~1 0 - 7 )  o93 a o.99 
( C l m ~ ,  2. 1.40 et 1,43 ( M ~  m 2 ~  (CHM~ t 0 - 7 }  2,76 
( C U ~  d 0 - 7 )  3.O7 (Cll~.Js), q O-'7) 3.43 
(CHx~[zNH),, 3,67 (COOCH~. sym~n ~ 0 =9) 6.7~-7.18 
(C,Rd.. ~ 7~2 (C,H~, 

J4 dim 3~ml d ' ~ l I d  ~ at  s jom 0.Sml d'kydam 

l ' e I  et exfr~ p~ C H ~  Om ob~It  0.21.51 ( ~ )  de ~r~) p l  ou 
CCId, qei m ~ pro. 

uk0m.~ l l  bm~-7 [14] pmuocb~m~ ~ .  Ce d&iv~ 

~ ~  A ~ 0 ~ 0 I ~ ~ I , ~  
u p r o d / k u t  ~ I N s )  qei mt ~ mr 7S de j ibe.  

I~r ee CCM, qul ne c r i l b e  pu: ~ (CIX~+CI~):  ~d 
0 = ~  ~ e I ~  (CHM~ I 1.48 (MS~ I ~08 (CHMo~ I 

6.91 (C41~, 8 ~ 7.18 (C4Hs); SM: I f  567 (11~ du p~ 
de h ie)  et pies J m/¢ 4.~0 {IJ~i du 1~ de hie) ,  $54 (~0~ dupic 
de l i e ) ,  176, 120 (p~ de ben), 107, 91. 
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