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AmxGTk mcfica mutiaa obecd &a applyia# tbc taodad pokaovrb’ fc8ctkm to Bab~vinbtninc 
N,oxidc 4 kd, after bydrolysb. lo S’aa anby&ovinMutinc IL. 

The most fntitfuI approach for the prcpwation by partial 
synthesis’ of the compkx anGtumour AfkabidsoftJK! 
viabIas& 1 group found in C~~~3~~~~ 
advultage of several stem * 

ting functiolmklion of carbons CP a&or Ctr of 
anhy&ovinblastinc (A”“=’ 2V&~xyvinblastinc) 2 or 
other inttimedirrtcs.” 

Tbc modifkd Pokmovski reaction5 applied to anhy- 
drovinblutinc N,,-oxidc 4 appeucd to be well suited to 
prepare intcrmcdi8tcs as the conjugataJ urn sxlt 
5. 

In contrast with the r+o&ctivity generaMy observed 
in tJR case of tctrahydropyridiM*’ the modifkd 
Pobnovski reaction appkd to the Nb-oxk& 4 did nut 
lead only to the conjugated immonhun 5 (Path a, !Schcnu 
1) but rlso to a frqmcntation product of the &yptaminc 
chaio (path b, !Schernc 1) giving rise to new scco CT,-&. 
dcrivatks7&p&ingonthcnt&ophikb&gused~We 
wish to discbsc the prqmratioo of this new class of 
VinblastiDe dcfivativcs, tbe &St exam& of which being 
the s(-aor anhy(inn4nblastint I&. 

Thus, the‘ product of. the reaction of anhydrovin- 
Mastine Ndxidc 4 witb Muoruscetk anhydride was 
treated, after evapontion of the excess of reagent, with a 
mixture of water and tetrahydrufuran. la addition to a 
mixture of polar products, probably constituted by im- 
monium salts and/or curcsponding carbinol aminca. the 
only product isolated wu S’-nor anhydrovinblastine 1.a 
(yield : 27%) (Schanc 2). Treatment of this polar mixture 
with sodium cy~~y~ in acidic ~y~f~ 
kd to the recovery of ~y~~b~~ 2 (35%) aad 
the fomlaticMl of 2Vdcoxy kurosk%nc 3 (18%). tJxsc two 
products sine formed by reduction of the amjugatcd 
immoaium salt 5 (!khemc I). 

The formation of y-nor aahydrovinbbstine li can be 
easily rationalised: addition of water 00 the bisim 
monium dt 6 and s+h3equcat bss of foxy& 
followed by a a&qMic displacement (with or without 
intervention of a rctrehfannkh process) of the sub 
stituent o4l carbon CI. (!khurbf 2). 

TIM uv spcarum of Y-nor anlly&tfWinblrsrine lh 
shows an i&kdibydroiDdok chfomrr w!lik the 
CDcurveisar&goustothceofvinblastkckriva- 
tiv~*~~~~~~~y~c~~ 
chirality on C atoms C,, and CSv.‘*’ 

InthePhfR~(25OMHz)ofcMnpaubdfB,thc 
signalscorrespondingtothcfunctioaslgroupsofvin- 

+timtokc de Chimk. &de Norrmk Sup&k. 24. RN 
Lbomimd. 75231 Paris, Fmace. 

doIincafcallpfcscot~t&ttbl!vio&lbcpartof 
then&cukhasbccnprcscrvcd.TbcsignalatS.76ppm 
of the ethy.knic proton it Cgr can be compared lo the 
~si@sin7(secoC,-Gfwhichfiesat 
15.0 ppm; this striking dikence disfavours structure 
l(b for this fzompou (!khaxx 2). Two doubkts of one 
proton each appcu at 4.58 aDd 4.41 ppm rapcctivcJy; 
deco@&expcrimcntsalbwtooignthcmtoanA-B 
system (J = 14 Hz) attrii to &-Hz. TIE chemical 
~~f~~~s~~~~t~~a~ 
type mcthyk& which arc modikd dqcnding oo 
Wb&CltbellbCUkiSurboaatCdofOOt. 

IfltbCCMRSpCCbUUl,&IdSwonrspolldiIlgtOtbG 
vindokpartarexs&nedin~withspcctraof 
other vinblastinc type derivatives.’ These signals are 
@X.rally well resolved in contrast with those car- 
rqond& to the ‘*nor ibosrm” part of the rnokcfrk. 
This fact could be due to eit.hcr the conformational 
&xiiofthctiqcmtmbcrrdrin#ortoprotonation 
of Nb. duriog regimbm of the spectrum (Cw. For tis 
aorl&ogancpartofthemolecuk,Ladditiontosignnls 
PttnlibuledathiOh&IdtorbeEtcboiaandOMe,fiveCHI 
(53.6, 47.0, U.1, 35.2 and 27.7) and one CH (28.2) were 
observed; one CH1, is miuiao in comparison with anhy- 
drovinbiaxtiac Z In addition, a signal at 53.6ppm, 

~ttdutai to a g-amine-type CHI.’ 
llpbpCdtOtbCS~CO~S$wfillgtOC7*CaJlk 

Tbc mass spectrum of 5’-nor anhydrovinbkstinc Ilr 
exbibiuaverysmrLlmdec~ion(M‘.mir:T18)aodMher 
fragtYMlts at m/c:I#)8, 794, 792, 748, 734 and s96 
000%~. The presence of ions charrcteristic of the vim- 
doik part at m/e 282, 135, 122 and 121 indicates again 
that this part of the mckcuk is indeed intact.” Inter- 
mokcular thermal transmethytntiun loUowed by Hof- 
mnnelimidon~weUknowntooccurdurinp~ 
stbcctnncopy of compouDds rdntcd to VinMastinc 1.” 
High resolution mmsunments for inns at mlr 734 and 
748 f77Md and 792X.03 indicate that tbcsc ions 
couidbcformcdthro@anintraorintcrInok&r 
transmethyfxtion process foffowed by the loss of a 
metboxycarbonyl group. 

T&C ions ut ~hiftcd by three mass units in the 
OoncspoDdhu l&J3 dcrivahve (C,I-c~&) indic&g 
tit intermdocutar tranadbyhha followed by loss of 
mcthoxy CdonYi on c,u is not involved. chl the other 
hand, tuig a cberniul ionihoa technique the ti 
frPoment at hi& fnokcular weights appears at m/c 735 
c731+ I); therefore an intramoku&r transmcthylatioa 
followed by a decarboxylation seems to be the most 
likely hypothesis. 

2175 



2176 

!wuItK 1. 

However, lack of obvious mokcular ion in the mass 
spectrum of compound I& prompt us to w&take 
further experiments concerning this typ of compopgd. 

Thus. compound 7b‘ when treated with silvu 
tetioorobomte in ~~y~~ and then with acidic\ 
water gave rise to Y-nor ~y~~~ IL: sitva 
salt regeacrates the corresponding immanium salt 11 by 
dcqanation and the acidic medium causes tbc elimina- 
tion of the OMe group kading to the conjugated im- 
monium sah intermediate 6 (or equivalent compound) 
CJcheme 2). 

Conversely, 5’-oar ~yd~v~~~e l& was treated 
by acetic anhydride in methan& giviw rise to the cor- 
ns& N-acetyirted compouad 13 by fragmentat& 
of the N&L bond (Scheme 2). 

SbUctufe of compaUnd 1L was desnitdy establbhed 
by its clean N-oxidation with mchbroperbenzoic acid a 
reaction which altows to exclude structure 1Ob for this 

mpound, The PhUt spectrum of the Nwoxide of 5’. 
nor-anhydrovinbktia 10a was rccorkd at 400MHt” 
(Pi 1). The AB system corresponding to G-H2 is 
sbiftcd at 4.91 and 4.68 ppm (J = 13 Hz) and signals cot- 
~~~~~~~~C~,.~~C~~~N~ 
also appear at lower IkId. 

Biogenetic impiii of the fragmentation of tbc 
trypUmkcbaiaindWedbytJzmodifkdPohnlovskilxac- 
tioa,” kading to C,-nor-alkaloids, postulated by Potkr 
and Janot.“’ were fully co&med kdwfofapparkk 
14” and k u&o fat valksaminc IS” o&a&d from tbck 
common biqceactie precursor, i.e. stemmadeaine 14 
(Scheme 3). It is noteworthy tbat S’-nor-anbydrovin- 
b4stine 1L is the fbst exampk of a new ctass of 
antitumour compounds and could well be a natural 
product like anhydroviablastinc itself which was pfe- 
pared in oirn, in our laborstory before being isolated 
from ciarkamluhu rosw.” 
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scflclne 2. 

!scbunc 3. 

ctw~y @rqmrUivc tic) is performed wilb K&&d HF 
Lwuuck. 

Aahydndkdc N,-oxidt 4. mCkbnyaberuoic rid 
(~6O.%~iaCH~(Jml).rrrddedrt(rtoaftirrcd 
do of 2 ((0~ 0.43 mm00 h CH,C& (IOd) wder m. 
AfterI0min.ckmixturccnrpwraJitworsuofN~#X,q 
(3ml)cxtnctrd~CHCI,(~~,w~chret~riCbbriac 
(5 d). After &y&g uitb N&W, rsd OJtdoa. &e CHCl, extrrt 
wue*qartsdMdcrfehcedpacolr.Rafc4wrc~ 
0346w law. uv: 268,289.299.310. us m/r:8?2.620. mB 
(Y”). K6, ‘RT 733.669.631.610.2S2. I# 13% I22 121 (la). 
NMR (2UI MHz): 9.80 (I. IH. C&H. 8.19 (s. IH. N.-H). 7.70 
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(d, ii. J - 7.5, H aromk iadotic), 7.14 (m, 2H. H uomrtic), 
6.43 (s. IH. CcH). 6.11 (1. IH. Clr-H). 5.84 M. Ju.,c- IO aad 
J ,.I, a 4.5. C&f), 544 (IH. Cl,-H). 5.41 (I. iH. C,rH). 5.27 (d. 
If& Jwz - 10, C&f), 4.51 (at. 2H). 4.32 (d, IH) rad 3~x3 (d. IH) 
N,-CH. 3.84.3.78 and 3.69 (3s. OH. C,,-fXH,. C,,CO#H, aad 
CUCGCH,). 2.62 fr. 3H. NXHA 209 fa 3H. 
rad 0.U (U i,,,, - I, 6fi c&id c&w. 

OCOCHA 1.06 

PnpMitiorr of Y-lKw-oJrhydn?o fL. GlaQamd 4 
(WJm1.0.12mmol)inrolnia~CH~ir~2ml)wu~at~ 
uwkr argon for 2hr wifh bihnac& wbydhdc (0.267 ml. 
I .8 rnmoi). The medium vu cvqloaYJ k (rocw wilhl be&# 
and dkaohzd in dry THF (I3 ml). Wa&r (0.03 ml) was introduced 
ladtJbcmr&iisoiawas3tirruifocurbMion8lIbrun&r 
qoa at room temp. poured info kiae, extracted witb CHCI,. 
wubuiwithbriricuBtsncutral.7&resuki4orpaiclryerwu 
dried over Na_&. filtered aai evaporated k mew. The crude 
r&h was puriikd by preparative tk (ciucat: CHCl,-WeOH. 
9w0)MdILc3om&27%)andpdarpPactsa57ms)wa* 
iwiatcd. 

T?K polar prhcts were dissolved in I tctr8bydrofurau- 
trhxox& acid mixture (IO~.~~) and reductd s&b an 
cxcas of sodium cyrrwborohydridc. After Dattrahtioll with 
N&CO, uni extraction with CHCih tbc cnnk mixture y11 
puriikd by orewativc tk (CHCl,-MeOH. -10) aad 2” 
~120mg,3~%ju;l3~*~60ny,i~)wueirohtrd. 

3’.Nor-anhydnn&bl&u I& ]a]b: + 524’ (CHCI,, C - 0.3); 
IR: 3460.2965. 1745,162O; UV: 215(3700).26&11ooO), 282f9MO). 
2930600). 3IOIIYX)): DC: 312 ( + 3.4). 3M (+ 3.2). 256 i + 13.3). 
230 f +31.61. 260 (-44.3): MS: %oB.4420 We.: %o(LUti. 
C&,N10,2%), 794.4235 i794.4254, CrHsN,Us. 4%). 792.4897 
t792+4@96. C.&N& ii.596). 788.41U f748.4BO. C&,N& 
iOo%). 734.1001 c734.uuk CYHUNAX. 23%). 5s2w 
~598.z017). C,$H,,N& 70%). til3jS iterl34r. -&Jf,,NO,, 
8.2%). 13S.iCM8 (13J.IO48. C,H,,NN. 69b). 122.0976 (i22.0970, 
C&N. 3%). NMR ‘H (250 MHz): (L IH, N.-H). 7.17 (m. 2Jf, H 
uomatk irhk), 6.34 sod 6.08 121,2H, C.-H sod C,rH). 5.83 
kid. IH. J,..,, -9.5 lad J,.,.- 35, IH, C,rH), 5.76 (m, IH. 
G-H), 5.37 (s. tH, C,rH), 5.U id, J,,. = 9.5, IH, G-H), 4.58 
and 4At (d not wcli moived ud d, JwJa - id 2H. C.-H& 3.82, 
3.13 and 3.68 0s. 9H, C,,-OCH,. C,,-COrCH, and C,,-co,cH,, 
2.69 (s. 3H. N.CH,). 2.S7 (I. IH. C,,-H). 2.06 (I. 3H. OCOCHI), 
I.07 and 0.20 (21, J,*,.= 7.6H. G.-H, and C&f,). NWR ‘“C? 
173.9 CC,,<OO,, 171.3 and 110.6 (_OCOCH, aad C&X3). 
157.9 IC,,), 152.7 (C,,). 134.2 (C,t and Co). 1323 ICI). 129.6 
G), 12&3fCr), 124JfC,& 122.78nd lao.6fC~aadC,,~), 116.7 
(CT?). 116.4 (C.). 110.4 (C&. 93.8 (C,>), 83.1 (Ct), 79.8 (C,,), 64.7 
(Cd, JJ.1 (C,,_OCH,), 54.7 (Cw). 53.6 nad 53.4 (C,. aml C,). 529 
rrd 52.1 (C,,-CO&H, sod C,,-C~H,,). SO.3 sod 49.8 (C, and 
C3.47.0 and 14.1 (C,,- awl Cr). 44.6 (C,J Mritaai with respect 
lo Use resolution for thk signal). 428 ICp). 38.3 (N.CHJ, 35.2 
and 27.7 fC,r and C,r), 30.8 (C,,). 28.2 (C,,), 21.3 (COCH3. 12.2 
fC,A 8.3 (C,,). 

J%pamha of Y-mw-anh)ctrwkbloribw 1L from lTompo& 
R. Compwad 7b (8Omg. O.@Smmoi) in dry THF (31rd) w;u 
uutui in Ibr dart under aqua at rwm temp. by sitva 
tcs (38 rug 0.2.akmof). The medium as &red for 
3luaodtbcaditutcdrithtrhmwhcrid(0.12ml)uwd*ntcr 
10.i2 mi). Tbc rwhiq so&l was stirred fcr M bddihai I hr. 
~~o~~ex~~~CHC1~~~~~ 
wcrewasbedwitbwateruatiiac#aiTkcrudemixtwe 
obzlaeddlawalwulmcel ww+?dhPrtpv@(k 
(CHCl,-&OH: 92-8). md l pruhc! uicntiul [u]r,. IR UV, 
SM,‘HNMRudHPLCwitblLwrrokrincd(SOml,~). 

Cc&o& 13. IR: 3420.2920~1740.1610; UV: 224.226.284. 
292. 314; SU: 852fY”). 821.692 661f10096). 553. JQI, 8%. 3@. 
28L 273.223, 135, 122. 121; ‘H NMR (24OhfHz): 6.0 and 5.5 (2s. 
2H. CcH and G-H). 3.80 ht. 3.72 aad 3.70 f2s). 3.44 sod 3.40 
(2s) f9k C,,COrf!H;&C~H, ud C,,-OCH&. 3.14 rad 3.06 
(b) (3H. Cr-OCH3, 2.70 (s. 3H. N.CH,). 2.10 (s, 3H. 
OCUCH,). 1.90 (s, 3H, N,-COCH& 

hparaka of 5’.ror-~&pf&&utk N,-ax&k Corn-- 
pouad IL (log O.Ol3n~r1oQ in aoh~ in CH@r&y3z 
truredat(rfori0r&rI&tb~ 
0.017r4moIh The medium was powed into CHCI, wasbed with 
N&O, 4 (4OJr) ani 5‘~ aaby&oviaMutiDe N.-o& wu 
caained (qkulhth) after tbc usllnl traMall* 

SM: &B. 794,792 Zr6. 7(8.6X ~10096). 538,282,1X!, 135. 
122. 121; ‘H RMN (aMHr): 8.56 (s. IH. N&i), 7.91 (IH, 
CA). 6.6s and 6.1 0s. 2H. CA lad C,,H). 5.93 tdd. IH. 
C&f). 5.67 (m, IH. C,rH), 5.k (s, ifi. CErH). 5.27 (d. IH, 
C,,H). 4.91 and 4.68 fX I..., - 13.2H. CrHd. 3.8X3.78 and 
3.71 ih, PH. OCH,. G&,&-f, and C,,&&C?f,), 2.73 (s, 3H. 
N.CH,I. 21 (I, 3H. OCOCH,). I.08 rad 0.70 ft. 3H. I,&,, - 7, 
C,rH, d C,rHJ. 
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