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SHORT NOTES 

Further Studies on the Major Alkaloids of the Stem.-bark of 
Alstonia Venenata R.Br. Structure and Stereochemistry of 

Alstovenine and its Congeners 

A. B. R.a.y and (Mrs.) A. Chatterjee 

Tho attention of the authors has b(•f'n drawn to a re<~ent pubHcation by Go,·indachari 
et nl.•. on the chemical constituents of Alstonia ve111!11ata R.Br. (Fam. Apocynace&t') . .AI, 
the work on the same plant has been in progress in our laboratory for some time past. and 
somt' preliminary results• have already been published on alstovenine and ita congenen 
isolated therefrom, further physical aJHI chemi('n] e'\riclrJwes collec.k-d in e]u('idating their 
structures are reported in this communication. 

A rigorous pH-gradient separation tec·hnique was ad'lpt('d for the isolation of the 
bases present in .4.. venenata, resulting in the isolation of nine alkaloids in the pure and 
cryst.alline state. Structure elucidation of some of these bast'S are complete and will be 
the subject matter of a. forthcoming publication. 

The C-3 epimer of alstovcr.ine• has beennRmf'd Yl"nrJmtint:•byGovindBl'harietal'. 
The interrelationshiJl of these two alkaloids has bel"n imlPpendently demonstrated by 
the conversion of alstovenine into veneno.tino, as will be lliscussed later. 

Venenatine, C~~H2804N~, m.p. 130° (decomp.), [ -<]ns0 ,-82.4,0 -Amu 226, 272, 294 
MIL {logE, 4.53, 3.87, 3.80), is a monoacidic tertiary base containing two mcthoxyl groupa 
and two active hydt>ngen a.tams. The I R sp~ctrum shows Jlresence of a saturated ester 
group (5.781'-), an -NH (3.001'-}, and a hydroxyl function (~ .78!1-) in this compotmd. It 
re:~.dily forms a m-,th'liodid~. C21H 280 4N..,. Mei,m.p. 288"(dccom11.),con6,rming the tertiary 
nature of the basic nitrogen atom. 

Venen!Ltine forms an am·nphous p~rchlorate, m.p. 235" (decomp.),anda crystalline 
picrate, m.p. 242° (decomp.). With acetic anhydride and pyridine in the ~ld, the ba.se 
forms an 0-a.cetyl derivative, which crystallises from aqueous methanol in plates, m.p. 
I 12° (decomp.). The base, heated under reflux with 2N -KOH-MeOH, yields venen&t.ic 
acid,•C.~~,H2604N..,, crystallising from ethanol in shining needles, rn.p. 245° (decomp.}, 
reconvertible to the parent alkaloid by the action· of diazo methane. 

1. Teb'r~Wnm LeUer1, 1064, No. 16, 001. 
2. Ray & Chatterjee, tbia Journal, 1963 411, 104:3. 
• Qavirr.dad.ari fiiNl Au co--m• 111&1'.16 11.1BigaM a 9-metAo~-yoAimbine •truefure to lAw aliaZoid mainly oniM 

btui1 of it~~ mau and N M R .9pi!Co!ral ana!yft.'l. AleAavgA a dinu oompan'aon of tlleir alkaloid toi.IA 011r1 llaaul 
b'"" matH: N yel, eAe r8Jl0f'led ~Jar U&ill bGaa IIU(JfiSilllAe itk.J!Jity of t~~~nenaliM IDid& our all:aloitl, 3-cpi­
IIZ.ilol18nine. Our ruuZu fv.m.W.A a.n. iudepe-~Lrknt da8111im-f proof for am arOf'Rrdic trUikozyf·nrlMiitv,_rl yo.i.Utlbiaa 
~tn&c;lure fM' tlli1 t:rJm.t~rNtUl. 



OX THE JUJOR ALKALOIDS OF THE STEY·BARK OJI' ALfltONIA VENENA.TA 83fl 

Sr.lenium dehydrogenation of venena.tinc did not furnish any identifia.ble product, 
but similar dehydrogenation of venenatic o.cid at 300°, followed by the methylation 
of the d~~raded base and subsequent chromatgraphy over Brockmann alumina., yielded 
}'obyrine5

, c.gH.&NII (Mass No. 272), m.p. 210°, and a methoxy.yobyrine, C....H.aONII 
(MaHR No. 302), m.p. 229°. As expected, the latter base was found to contain one 

methoxyl and a 0-mcthyl function. Methoxy.yobyrine showed ~!~H 219, 247; 289,334, 
34R m!L (log£, 4.45, 4.62, 4.09, 3.74, 3.76 respectively). comparable with tha.t of 
5·methoxy·l·methyl-Jl·carbo1ine4. 

The isulationuf yobyrine thus provides a. direct chemical evidence of the penta.cyclic 
ring sy~Jtem of yohimbine tyPe, on the bo.sis of whil'h the partial ttructure of venenatine 
may he exprei!St'd ns (I). 
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Potash fusion nf vl"llenatic acid furnished isophtbalic acid besides several unidentified 
ind•Jlnc·cous com}Hilmds along with a very small amount of a basic substa.nce. Isolation of 
isc)l)hthali" ae:id indicates the cia-fusion' of rings D and E in venena.tine. 

The reduction of the methoxyca.rbonyl function by LiAlH4 and subsequent tosyla.­
tiun of the reduction product in pyridine at the room temperature furnished a quatem.a.ry 
toRylate, m.p. 260° (deeomp.). The latter on treatment with sodium iodide in aqueous 
solution readily formed an iodide, m.p. 265° {decamp.). The formation of this inner 
quaternary salt& indicates that the hydrogens at Cu and C16 iD venenatine are cia. 

The IDIR spectrum of venenatine exhibits two one-proton signals downfield from 
the two methoxyl peaks. Of these, the one appearing at 5.74T is attributed totbeCH·OH 
and the other a.t 5.55T to the C-3 equatorial proton (C-3 equational proton of pseudoyo. 
himbine7 appears a.t 5.67T). The reluctance of venenatine to undergo dehydrogena­
tion on controlled uxidiLtion with mercuric acetate supports the equatorial nature of the 
C-3 hydrogeJJ. 

Alstovenino~, C.~~.H,~~a04N11 , m.p. 172°, [ o<] 0
90 +10.2°, shows striking similarity with 

venena.tine in all its spectral as also in chemical properties. It furnishes a crystalline 
hydrochloride, m.p. 2H7-88° (decomp.). With acetic anhydride and pyridine at the room 
temperature, alstovenine forms an 0-a.cetyl derivative, C.._H300 5N. (m.p. 180°) and on 
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alkali hydrulysis, to alstovenic acid, m.p. 252° fdecomp.). On tN-atmf'Y\t with r.!H.N,, 
thili· acid regrncrates the parent alkaloid in quii.Jltitative yield. Unlike VPnfiiP'IILtinf'. &lllfrl. 
veninc suffers f1Lcile dehydrogenation \vith mercuric acetatewith the formation nfa~'·bR~. 
The latter has been isolated as its perchlorate, crystallising from mPthanol in platfotl, m.p. 
2:J0° (d'3romp); A.E,!~H 256, 3-18m!L (log II', 4-.12, 4.21); A~ 8.12(.1., fl.35!1, and 8.~) 
ReduC"tion of.6.'-all.iltoV('nine with zinc dust in acetic acid aceordingtn thP methnd ofW~. 
born and Diassi8 furnished a mixture of a.lstovmine {60%) s.nd '"enens.tine (40%). VP!\11111&. 
tine is thus a C-3 «-pimt•r of alston•ninc, the C-3 hydrogt"'l tlf'ing a.:~~ial in the latter. '1\t 
axial nature of the c.:J hy1lrogen in alstovenine iH also apparf'.Dt from itH !t.'"')[R Spectrum 
as it la.C"ks lll'IY nlicyclic proton signal otht'r than that presentforCH -OH (5Jmndownfteld 
from the methoxyl peaks. Thus alston·nine (11) hrlongs to an aromatic methniYI-mbatiQ. 
ted nllo-yohimbin.c nnd wnl'n&t.ine (Ill) ttJ the corresponding epi-allo !leriP.S. The r·•~ 
mt~t:hoxyls in these (~ompounds are equ11.t.oriul, as intliC"ated from (a) ~aponifi.C'.a'ion aDd 
(l•) tosyla tion t"XJil'ri nn·nts. 
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The aromatic methoxyl function is tentatively assigned to the 9-position in riD1J A 
on the basis of the UV spec:tral da.ta4 of methoxy-yobyrineo. But confirmation to sw:h lUI 

aHsignmcnt awaits furthPr chemical evidt-nces for which syntlu'!sis of 5-methoxy-yobyrine 
has been undertaken for its direct comparison with thr methoxy-yobyrine, isolated fmm 
the selenium-dehydrogenation product of ,·enenatic acid. 

The 11.uthors express their sincere thanks to Dr. S. K. Ta.lapa.tra, Ohio State 
UniverHity, Ohio, for NMR spectra, Dr. B. Das, M.I.T., U.S.A., for the detemriuatiun 
of mo.ss nlunhers, and to the C.H.I .R. for fina.ncio.l assistance to one of them (A.B.Ra.y}. 
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