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In earlier ctmmunications’-” the isoktion and struchue 
determination of fourteen new Mole alkaloids and a 
mnotclpcnoid pyridine base, venoterpine,5~ in addition 
to the charactgization of kopsininc, rcacrpine and tri- 
mcthylg&mide,” isokted from d&rent parts of Al- 
stoniowwnuruRBr.,waereported.Structuranythere 
ncwindolkbaat%ofAomarotorcpMentdiatinctly 
three 8kcktal patterns,” tiz yohimbinc, Efmctine 
pkkcarpine and vincadi&m&. Our continual acarch 
foraIkaloWpriNiiinthiapknthasllowculmiWd 
intbci8oktionofthrccmorencwba8icconstituent8of 
tbClilUXM~type.SpectralPndCbemicrrlCvideace 

e8wiahhg the stluCtufui ad ab8ohlte rtaeocbemistry 

of these alkaloids dc+atal a8 (-)-cchitovcniiinc (3b), 
(-)-I l-mcthoxyechitoveniline (3c) and (-)-ll-LDetlmxy- 
c&itovaedinc (3d) We summariaedintheprc3entcom- 
luunicatkn. 

(->RchitovcnilhIc (3h). C3rH3dW7 (M+* 548). 
amnrpb., [a)D -263” (CHCl3). (-ill-methoxycchi- 
tovcnilinc (Jc), C32H&2oI W’ 578)s amorph., [QID 
- W (RtoH) and (-)-ll-methoxye&itovenedine 
(3d), CnHvNtoJ W W, m.p. 1W, MD -325” 
(CHCI,), were all Ibat isolated from tbc fruita of A. 
LeneMainpoorykldn.3cwasaubaequcntlyfoundto 
occur in the kavea in relatively b&a yield. Because 
oftbeirckmeassociationwithanumherofstnMmaUy 
rdattc~compoundshOredifsclllttOlG8OlVCiOtOtbC 

pure componenta, the isoktion of the aforesaid alkaloii 
involved tafinua and painstaking stepa of initial pH 
gradknt fractionatinn, f&wed by partial resolution by 
cdunm why, the 5nal aqm@ioa being 
achkved throw& prqmMive TLC using multipk-run 
7 

&r8ctc&tkhighspcc&rotatiuluJtogdba 
withtypkallRabaWptiollsofthealkaloids(3b: P- 
Uoo, 1675 and 1605cm-‘; 3c: phu 3390, 1680 and 
1615cni’; 3dz v- 3365, 1672 a+ 161O~m-‘;~= 
indkaUd the pr&nce of /34uAmWqU 
phore”inallofthcm.ButtbeirUVspcctradiaplayeda 

div~tpatteraThlMthespectrumof3bshowedan 
additional band at 269nm (loge 4.12) besidea the 
charace8ticabsoq&lmaxima at216,297and33Onm 
(loge 4.55, 4.09 and 4.17). The band at 26!IJMl is 
plMumaMyrursociatedwithalladditionalcO&gatCd 
esta carbonyl, the presence of which was revealed by 
the IR Wectrum (eau 1712cm-‘) of 3b. On the other 
hand, the uv ape&a of 3c [A- 255-56 and 327Ml 
(loge 4.21 and 4.18)l and 3d [A- 225, 245 inf. and 
324nm(bgr4.57,4.17and4.24)]arccQmplexinnature 
aaddnnutn%cmbktlWofthcalkaGd8bauingthe 
simpk &m%MWrylate chrumnphofe la Aithou& 
somcsGkrityoftheUVspcc@of3cand3dtot&c 
of the ll-methuxyktcd aUoid8 bearing the chromo- 
phore IA e.g. 11ilEthoxytabaWninc” aml 
cchitovcMldinc: could be rccq&u& the ovemll nature 
ofthcspectmof3cand3dappcaEdtoheadditively 
mnditkdbytheprcacnceofatkastanotherisoktal 
chromophoric syntem. The pn?aencc of tbc IR absorption 
bandat1715cm-‘forkMdtboreat1690and1~7cm-’ 
for3dckarlydemon&atedthatwhikthcformcrcon- 
tains an additinnal chromqihoric system as in 3b, the 
lattcrinallproW%tycontaiManQ&lnsaturatcdcatcr 
system having a trinuktitutal doubk bond. 

The6OMHzPMRspcctAdata(Tabk1)oftheal- 
takids*3cand3dwhikpfovidinpadequatcsupportto 
thefofl&ngconcluninM,~flutherdioqificant 
strucWinf?rmatiun.Tbeanwaticprotonresonancee 

to&NT with the Winc)N9 and the carbomethnxyl 

sign4co&miagthcprMKcofthcsyatcm1,andt& 
low-6eldmethincquartetan@edwithathraqfoton 
dwMet&@ktotbe8yWll%arCc4WlU@n tofdIthc 
threePMRqectrawhichakoprovidalfurtherevidence 
re~WthepreciacnatureofR~and%inthcsystems 
land2Thespactraofboth3band*showingthc 
~ofabcnzc&dr&&cinadditiontothatin1, 
havcsi@8foftwoaroSK&prot&matogathWwiththrec 
aromatic mcthnxyls charactaistic of a 3,4J-trim&boxy- 
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Table 1: 

“I3 / w Rl ’ ’ \ 
H 

“X C02Me 

1 
P 

a: Rl=H 

b: RI = OMe 

I 
-t\JH3 

I 

O-TR2 
2 

= 

OMe 
. a. R2= 

a- 
/ i OMe 

OMe 

b: R2= -CH=C; 
Me 

Me 

PhYl mw ocumingas2x.TbePMRapochumof3dl 
00 the otb?X ham$ abows SigDalr for two lMmeqoivakot 
vinyl methyls ad all ole5nic proton, which could be 
atbibutal to a &@methyhinyl group reprcaeotiug RZ 
(as ill 2b). Moreover, the aroma& methoxyl signals a+ 
t&estriki@ysimhr8plittingppttgnoftheuomotlc 
protons in the system 1, attrii apeci6caay to lb, 
arecommooonlyto3cand3dswhik3bcontsinsthe 
syatcm 1L 

T&mdtkdnature8oftheuvspectraoftbethree 
alkabii(comparedtotboseofxlkab~bcafingulc 
cbromopbore lr or lb alone) now find a rational 
exphatbnintermaoftkedditiveckm~ofa 
trimethylgauoylreskI~totbechrolaophore1ainJband 
tothechromopborelbin3c,audaimihcoatribukmof 
the &@dimeth~yl moiety to the absorptioo of lb 
ia3d.Thishaabeeoaa$ysubstan~bytkedilf~n- 
tialuv8poctraof3band3cagahstmetbyltrimethyl- 
gdate,wwlexactly~dtothoaeexpectedfor 

18 and lb, iX%pe&dy. similarly, the ddfaeoti uv 
spedrum of 3d againBt @&dimethyhcryk acid 
(DMAA),aawenaatbeuvspectrumofthecatal~ 
llydrogwth product (3e) of 3d was fold to uw- 
n?3poadtotbatforthechromop~lb. 

AckarpictureoftheskeletallHnlcturesoftbeae 
alkabih wa8 available from their mass specs ail 
!3lKwing typical vindomline-like fragnwlltath 

s 
I*‘, (scbaw 1). comparinon of the aignincant 
appkug in their MS with those for vin- 

cadifformiDc (3a) reveakd: 
(a) Forboth3bandkthebasepeaksappearhatfn/c 

334 idcatai the presence of a substitwnt of cum- 
position G&,0, (2llamu) in the piperidiaabeerias 
partoftkacmoleah.Thatthi8eubdihwntisatri- 
methyl@oybxymoktywaaevidelltfromtheap- 
pcanncc of a sm peak at m/c 1% for both the 
c4Mlpoundx.Thepeakaat~-239]iathe~ofbotll3b 
and 3c (m/e 309 and 339, respectively) indicate the loss 
of the c-20 Et side chain bealiag the trimethylgauoyloxy 
slhtitueot which is located at c-19 ftccordirtg to the 
PMRllpectddatasimikrly,thesppeeranceofthe~ 
penkatm/c222illtbeMsof3dcQupMwithtbepeaka 
atm/c83and339[M-l27j8~taltbepreeeaceofa 
&&hethy&aybxy moiety at C-19 in its molecule. 

(b) For 3b the base peak corresponds to [M-2141 as for 
viudd i&elf. WIlicb a&abliltk!d the luulub- 
stitutdnntureoftJleidolepartofitsmdecuk.rnthe 
cascofkaDdjdhowever,tJkeba6epeakacomspoadto 
[M-244]idhtiugtbepreseMxofametboxylgroupin 
the idok port of tJJeir mok4Xka, pmlumably at c-11. 

ObWdo&8plwoWithtbePMRdxtakdtotbe 
gizatbuoftbe lHndwe8 Jb 3c and 3d for (-)_ 
&itoveniliQe, (-)-ll-metboxyechitoveniline and (->ll- 
metboxy&veaediDe. IlXpwtively. 



Sto~~~bomistry-~~~ in&k dkdoidn of A. wamata RBr. 1153 

3b,k+mkl95 - 
z -df@5 

3a,S--ca/e309 
3cr5d--cm/e 339 

0 

(Id+’ 338 I: H for 4 and-O-&R2 

f 

b. (M+‘548): Rl=Hj R2- 

5116 3b - m/e 337 

2 9 %-m/e367 

336 2 - m/e 
3c, 3d--tnk 366 _I 

t 916 I 5Il6 

&3cr3d+m/el23 -- 3b A,3d+rn/e I22 

&-m/e 124 

& 9 s-n/e 334 

$d-m/e 222 

ScbolDe 1. 

collthathn of the above sbuctures alldthedeter- 
mim&nofthcabdutcstcnocbemistryoft&aIkab~ 
wcrc finally acllicvcd tlKolPgh tk fdlowinp trader- 

WGA), an indoknk base, CdfdW @f+* 296), m.p. 
180”, A, 223 and 265 Ml (log l 4.35 and 3.71). wilicll on 
rednctkwithaltplincmc~N~&gaveanin- 
l.bk base, ClJ&JW W+- 298), rQlD+lW (CHCb), 
A,229.28)and290MI(bec4.42,3~8000d3.79).Tbe 
aboveiIdolakand~IederivativeBwensbownto 

(+)*- F (W, @VdY, obtained from 

Eia. tJmcforc, cqldlllively estobhshed the swcture 
lu@mp&e’O (jr). a fnit alk+d of A. oclld1010. 

ad abaohlte stereoc~try of (->ecllitoveniline to be 
19R - 19 - trimethylgdloykJxy - (-) - viDabMorminc 
(S). 

(->ll-Mct&xycchitov~ (3c), on siidar Waled- 
tube aciddaly& hydrolysis furnislml, beaides TMGA, 
80 k&nine daivative. C&dUlol (Id+’ 326). m.p. 
1990, A- 230,255 and 282 11111 (log c 3.43,3.53 and 3.49). 
which on raMion with alkdine mdhadic NaB& 
ai%ndcd an indolic bane, C&f&& (hf+’ 328), [ah.+ 
12W (CHCb), A, 230.270 ad 300 nm (illg l 437.3.64 
ad 3.64) togctk with an i&XlWiCiI&liW?,A,2r12 
id. and 3ooam (lee l 3.73 and 3.56). The same -iI- 
&oknine,indokandiddinccompodawaeobtai& 
from (-)-ll-&hoxy~hitov~ (3d) u&z similar 
expwimcntal coditiona althou&, instead 9’ TMGA, 
DMMn?aultcdiiltlleflmtstep.Theindoknme,imlde 



a : w for RI and -O-pR2 

Me 
c : RpoMe,R2= 

-+ 
Me 

0Me 

e : RI-OMe,Rp-C&C HMe2 

3b,Jc--F?2= 
cc 

Ae 3d -c R2=-CH=C,Me = 

P 
b: &-H 
c: RI-OMe 

&OH 
A 

b: Rl=H 
c : RpOMe 

s 
b : Al- H;ci Rt’OMe 

~~~~~~~~~~~f~ ~~*~ex~~y~~~f~ 
to be identical with 19R -, l? - hydroxy - 11 - mcthoxy - (->19R+uino~= (7b) ad (-) - 11 - metboxy - 
1,2 - dehydroas~ (4e). 19R - 19 - bydroxy - 19R - mfDovhnciniacz’ (74, ltwcctitiy. Tbule arc al80 
11.methoxy-(f)-q~~~~~c!l9R-19- obtaidk from 3f’* and 3&” nspcctively, by sin& 
aydroxy - 11 - m8tboxyaiJp~ (cf, nspcc- ’ metfmnoti. 
tiveiv. derived fmaJ echitoaapine” cw. anatbcr fruit 
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Me 
a:R2 =H, R3=Me 

(19R-6-Lactone) 

b:R2=Me, R~=H 

(ISS-S-Lactonej 

Ilb = 

H 

UCTOL 

OH CH20H 

DIOL 

!kbme 3. 

pidine’ [as well as 19R-(-)-minovincini~e~ and e&i- 
toserpine,” respectively. It may be recalled that D6pke 
et aLw observed that the b-l&one derived from (-> 
minovikuine yielded upon reduction with LAH, a dial 
oraktoldependingupoowbethertbeco&urahoat 
C-19 is, respectively, R or S. Therefore, by analogy, a 
19Rux@urah of tbc alkaloids is postuhtal. Ahbougb 
the formation of a diol or a lactol was found to depend 
00 the c-19 coll@ratho of tbc 1Phydroxy (or acyloxy) 
alkaloids of the (-)-*ormine series, 00 explana- 
tioo has so far beeo offerai for this observation. A 
pkusiik rationale may be as follows: Examhahn of 
Dreiding models showed that the S-lactoaes (8b and 84 
derived from the three alkaloii have the conformation 
10~ The corresponding 19S44actooes are expressed by 
leb.The~tstepoftberedltctioo~ssappearstobe 
the fommtion of a’lactol derivative (I18 or lib) (Scheme 
3) irrespective of the C-19 co&uration (R or S). In llr 
which has a 19R coaligumtion, the 1: 3 diaxial interaction 
between the C-1%Me and the OAIH, group presumably 
forces open the r&t F generating an intermediate al- 
dehyde (12) which is further reduced to the correspond- 
ing diol. On the other hand a 19s &kctooe (I&) would 
&re the intermediate llb which is apparently free from 
any signikaat interaction and hence the reaction stops at 
the hctol stage. 

lJllhOtbWkC#Elbd,CdlUIlOchromrtogrpbyWMcMied 
out over Brockmaan M (a&v&l) and tk over aitica gel G. 
MaI&lkalaaa!piaweXerouti&ydlicdovaP~,at35-1% 
(dspeadiqgupoatbem.p.dtbecompounb)forUhrkwcvo 
andwaeteatuJfotpuritybytlcandmaaaspcctmmatry.Uakaa 
otbc&aartated,IRspcctrawcrenmioNojolmnBa,opticai 
rotatkaxwaemcaWediaCHClJaDdUVspcctrawaren?aW- 
dedia9s%EHlH(a&bydefma).nepetroluKdboikdiattIe 
raqe 60-W. All Mm-hydroxyiic afganic aolveata wae dried 
ovcl aahyh N-6 Ideotity of known compound1 wae 
atabhbcdbymixrdm.p..cohaadaqarimpoaabkIRnpectm. 

fa0hkm of (->ccrkltooarBinr (3b). (->ll-methoxy- 
edihauw (3r) and (-)_Il-wldho~hit~ (36) 
ftvm tkcfnirrofA.vaenata RBr. Airdried finely proud 
fruita(lkg)ofA. DQ)LMLO RBr. mrc extracted with patrol ia a 
aoxhlet apparahll for 46 hr. lba extract (-4 1.) was un?ceabatad 
to -zoOmI, cburncd with 5% 4. citric acid (1 I.) for 6br end 

BItered. Tk nltmte we8 repeedly extmctai with CHCI,. Tlw 
CRCI, exbact wan waabxd with dil. NH,OH aq followed by 
water.Itwaxt&nd&&colKzelItratedrmdchfomat~ 
wiaguehleatspctml,mixtuN?aofpetrol/C&aadC&.Tllc 
petroW& (2 : 1) eluatc mve a mixture (1: I) of cchitovecbcdii~ 
md3d.Re@UfC hmatog@y of the ibove mixture over 
silica #l uxilI# aa chata d&Seat mixtmw of pctrol/EtoAc ill 
or&rofhcn?ah#pohrityfumi&adiotbehterfractionsoftbe 
ehtc!l mixtufea earicbrd with n?spcct to 3d (up to -70%). 
Tbcse fractiona were combined and subjected to preparative UC 
with silica gel G aa the odsorbeat (0.1 mm) sod pctrol/EtOAc 
(2:1) m tits developer (If,: aMova& 05; 3d 0.4). wScb 
affordl!fjpWc3d(ykM0.al5%)c+anih#frommethaaolio 
nctaoguhr platea, m.p. 14(p. (Pound: C, 69.75: H, 7.22: N, 5.95. 
t&H&OS nquima: C, 69.53; H, 7.3Q N. 6.01%). [ah- 325’; 
.diRereatial uv apcctnml agaioat WMA: A- UJ aad 32Eam 
aon l 3.96 aMI 4.ln: m/e (reiative intensity): 466 (M+.. 27.5). 436 
(1.2). 383 (1.2). 367 0, ti (10). 339 (2); jO7 (1.8), 258 (2). 244 
(12). 222 (loo). 198 (2,s). 184 (25). 110 
i211j .and s3  (jj), ,; 287 llDd b7... 

183 (2.5). 123 (10). 122 
. ,. . I. 

(5). 
. 

Tlletotaltuuenewa4hin#softbelMliac@W@amon 
~~~~prvc a r&due which contahl a auxtura of ecbi- 

cchitoaerpke” 3b aad 3e This on repeated 
~yaffor&4ia&ureof3baml3cwhicbwa8free 
fromcchitow~butatiBcollbiaedaomcec~i.This 
mixture was th subjected to prepamtive tk aa above with 
patrol/JItOAc (3: 1) aa tbc developsr uniog muttipk nm teclmique 
(oidrbdptionotJctromtbeleDvesofA.~u)to~ve3b 
(0.001%) aad & in pure but amorphous state, the latter aii ob 
~inamoontr~tMdBcieottorecorditsUV,MSand[alD.3b: 
(l’d C. 67.3; H. 6.5; N. 11.06. t&H&O, requires: C. 67.86: 
H, 657; N. 5.11%). [&-26p; dihantial UV npectrum against 
metbyl trimcthyl@nate: Au 228.300 and 330 am (log c 3.90,3.92 
and 4.15); m/c (ralative intensity): 548 (M”, 47.2),_338 (16.7), 337 
(72.4). 336 (16.7), 335 (23). 334 (MO), 309 (ll.S), 228 (13.1), 214 
(ll.S), 212 (13.1). 195 (77.1). 181 (22). 169 (13.1), 168 (31.8, 167 
(213). 154 (19.7’). 153 (115), 152 (ll.S), 139 (llJ), 124 (19.7), 123 
(32.8) ad 122 (44.3)~ m* 206 and U.S. 3c 1~1~~~-3L&P: 
tiitk&ntial uv ipecilim egaimt wtbyl trim&;l;suotc: A, 
242 sod 327 am (lg c 3.62 aant 3.95); m/c (mlativa iateaaity): 578 
(M”, 43.7). 367 (73.7), 366 (67). 339 (3.71). 334 (100). 258 Q.39), 
244 (Zl4); 212 (739), 195 (33.2); 167 (4.61). 154 (329)), 153 (2.65j. 
152 (4.18). 124 (4.78). 123 (22.6) and 122 (14.9): m* 232 amI 44.5. 
Ia&t&of~frbrrr~~lea&ofA.v~ R Br.Aidicd, 

BnelyprwDdk.avra(1WofA.~aRBr.waaextractcd 
withpctrolandprocaGiexact&iatbesamemaoaer~iatbe 
a#d~fraa.TbcCHCI,exhrctottbesp.citnte~was 
waabed with dil. N&OH aq folkwed by water. It was dried, 
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liltmdrLtdulclutrateoucvsp)llptidsgaveptlrc3tiuamor- 
thus state. (pwwf: C. 69.1: H. 7.R N. 6.05. CmHuN201 

a b&sic uM@om¶d (0.02 0). m.p. 13f* [oh- - 38(r, idc&ical 
witb 7b obtahd also from ccb&crpii.‘~ 

(-l-19R-ll-M&~ fle) from ac, w‘and ae. 
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