
Phytochemlslr). 1974. Vol. 13. pp 645 to 64X Pergamon Press Plinted I” England 

ECHITOSERPIDINE: A NEW ALKALOID OF 
THE FRUITS OF ALSTONIA VENEiVA7’A 

PKIYA L. MAJUMUEK and BISWANATH N. DINDA 

Department of Pure Chemistry, University College of Science, Calcutta-9. India 

(Received I6 July 1973. Accepted 24 Septmher 1973) 

Key Word Index--Alstonia uenenata; Apocynaceae; indole alkaloid; echitoserpidine 

Abstract-The structure of echitoserpidine, a new alkaloid of the fruits of Alstonia uenenuta has been established 
as (1) on the basis of spectral and chemical evidence. 

INTRODUCTION 

THE STRUCTURE elucidation of 10 new indole alkaloids, besides kopsinine, reserpine and 
a monoterpenoid pyridine base, venoterpine, isolated from different parts of Alstonia 
ve~enata R.Br. (syn. Echites uenenatu Roxb.) were reported’-’ previously. These alkaloids 
represent three distinct structural patterns, typified’ by yohimbine, aspidofractinine and 
vincadifformine. The fruits of this plant are unique in that they were found to elaborate 
only the latter type ofalkaloid. Our continued search for alkaloidal principles from the same 
source has now resulted in the isolation of one more new alkaloid, designated as echitoser- 
pidine. The present communication discusses the isolation and structure determination of 
this alkaloid. 

RESULTS AND DISCUSSIONS 

Echitoserpidine, C,,H,,N,07 (M+ 532), m.p. llO”, [x],, -427” (CHCl,) was isolated 
in poor yield from the petrol extract of the fruits of A. cenenata. The UV spectrum of the 
alkaloid, A::” 220, 295 and 326 (log E, 4.43, 4.23 and 4.20) nm is unique and finds no ana- 
logy among any of the known indole alkaloid systems. But the alkaloidal colour reactions 

and the high specific rotation of the base suggest the presence of a j-anilinomethacrylate 
chromophoreas is present in vincadifformine8s9 or akuammicine.8,9 This is further substan- 

tiated by the IR spectrum of the alkaloid which shows peaks at ~3300(NH), 1670 and 1600 
(P~F~-~=~-CO,R) cm- ‘. The spectrum also reveals the presence of an additional 

ester carbonyl function (1700 cm- ‘) and a methylenedioxy group (1360, 1250, 1040, 927 
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and 724 cm- I). The 60 M Hz PMR spectrum of the alkaloid displays signals lvhich not 
only corroborate the presence of the /I-anilinomcthacrylate chromophorc but also indicate 
the existence of an additional benrene ring associated with an ester function in the system, 
3C=CH(O_CO_Ar)~~Me. 

b d 

bMe 

The precise nature of the structural pattern of echitoserpidine was largely elicited from 
the MS of the alkaloid. Besides the molecular ion peak at rn;o 532. the spectrum shows 
significant peaks at W;!O 337 (M-195). 336 (M-196). 31X ((1. base peak), 179(h), 123(c) and 
122(tl)whichcan bebestrationalized(Scheme 1)in termsofa vincadifformil7c-1ike’“structure 
(1) for the alkaloid with a substituent of canposition C,HTO, (195 III LI) on the ethyl side 
chain. Moreover, the appearance of the peak at IFI;~C 179 [C,H;O, (195-l(~)] suggest that 
this substituent is probably present as an ester function and is located at C-20 position 
as indicated by the PMR spectrum of the alkaloid. This and the foregoing evidence also 
suggest that the above substitucnt is in all probability a myristicin!lo\;y group similar to 
that present in veneserpine.” a bark alkaloid of .,I. WU~W~ILI. 

In conformity with the above observations, echitoserpidine on scaled-tube acid-cata- 
lyzed hydrolysis, a Lvell-documented reaction’ ’ for alkaloids of the vincadifformine or 
akuammicine type, afforded, besides an indolenine base. C, ,H,,N 2O (M + 296). m.p. 180 ‘, 
;r’YOEr 773 and 265 (log E. 4.35 and 3.71) nm. an acid. C,H,O, (M ‘ 196). m.p. 20X- (Scheme IllId\ -- 
2). The acid showed a positive Labat test for the methylenedioxy group and was iinally 
identified as myristicinic acid (2). Reduction of the indolenine base \\ith NaBH, furnished 
an indolic compound. C,,H,,N,O (M’ 29X), i~~~‘ll” 229, 2X4 and 390 (log t. 4.42. 3.80 and 
3.79)nm. The structure of.the latter was cstablishcd as (4) and consequently that of the 
indolenine base as (3) on the basis of their mass and other spectral data and also from 
their derivation from echitovenidinc.” the C-20 /I./Gdimcthyl-aqloxj analoguc of (1). LUI- 

der identical reaction conditions. 
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SCHEME 2. TKANSFOKMATION KFACTIONS OF ECHITOSEKPIDINE. 

Further confirmation of structure (1) for echitoserpidine has been secured from the fol- 
lowing chemical correlations with echitovenidine (Scheme 2). Thus, treatment of echitoser- 
pidine with Zn and 10% methanolic H,S04 followed by heating the reaction mixture with 
2 N H,SO, acid gave, besides myristicinic acid, another compound, C,,H,,N,O, (M+ 
324) which from its UV, IR and MS data corresponds to the b-lactone (5). This is also 
obtainable from echitovenidine following the same sequence of reactions as above. The 
facile formation of this b-lactone is a clear indication of the attachment of the myristiciny- 
loxy group at C-20 position of echitoserpidine. Moreover, echitoserpidine on methanolysis 
with sodium methoxide in dry methanol afforded a neutral and a basic compound. The 
neutral component on further alkaline hydrolysis gave myristicinic acid. The basic com- 
pound, C2iHZhN203 (M+ 354) m.p. 134”, [z]u -570” (EtOH), shows typical vincadiffor- 
mine-type mass fragmentation, the piperidine-bearing peak of (1) at m/e 318(a) now 
appearing at m/e 140. These observations, thus, strongly suggest structure (6) for the basic 
compound which was finally confirmed by establishing its identity with (-)-minovincinine 
obtained from echitovenidine under similar reaction conditions. 

The unusual UV absorption of echitoserpidine is now explicable as being modified by 
the myristicinyloxy group since the UV spectrum of (6) Jz,“,” 225,298 and 328 (log E, 4.01, 

4.00 and 4.06) nm and the differential UV spectrum of (1) with myristicinic acid, $,‘z” 231, 
301 and 329 (loge, 4.10,4.20 and 4.21) nm are typical of the vincadifformine group of alka- 
loids. The stereochemistry assigned to (1) follows from that of (6) and also from the positive 
specific rotation” of the quebrachamine derivative (4). 

EXPERIMENTAL 

M.ps were determined on a Kofler block and are uncorrected. Brockmann alumina was used for column chro- 
matography and silica gel G for TLC. UV spectra were measured using 95”” aldehyde-free EtOH and IR spectra 

were run in Nujol mulls unless otherwise stated. Anhyd. Na?SO, was used for drying solvents. Petrol. used has 
the b.p. 6OGSO‘ 

Isolation of’rchitoserpidinr (1). Air-dried powdered fruit (1 kg) of A. cenenuta, was extracted with petrol. The 
extract was concentrated, churned with 5% act. citric acid and filtered. The filtrate was exhaustively extracted 

” PLAT. M. LEMEN J. JANOT, M.-M., WILSON. J. M., BLIDZIKEWIC~. H., DURHAM, L. J., NAKAGAWA, Y. and 5 > 
DJIXASSI,‘C. (1962) Tewahedron Lrttws 271. 
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with C,H, and the C,,H, extract \+as washed with NH,OH. then with H20. dried. concentrated and chromato- 
graphed. Petrol.-C,H, (1: I) eluate on evaporation gave an oily residue. \vhich on repcatcd chromatography 
affbrded echitoserpidine. (yield. @0035”,,) crystalliscd from MeOH. m.p. I IO’. [r][> -427‘ (CHCI,), produced 
blue colouration with ceric ammonium sulphate reagent (Found: C. 67.79: H. 5.92; N, 5.19. C3(,H,zN\:20- 
requires: C. 6767; H, 6.01 : N. 5.36”,,). PMR (60 M Hr. CDU,i: (3. Y.0 (I 1-l. /I\ disappeared on deuteration:>NFl). 
6.61 7,29(6 H. 1)). Ar+l). 6.01 (1 H. \.-C>C’!&G). 3.Y3 [I H. <,. .I 6.5 Hz: ,~‘--<‘H(O~C‘0.4i-i~1~]. i-00(3 H. Y. AI- 
OC&). 345 (3 H. s. shicldcd -CO,(‘H,) and I.04 [3 H. tl. J 6.5 Hr. ~CH(O(‘OArK‘H,]. MS: UI c’(“,,) 532 IM +_ 
561. 531 (M-l. 70). 338 (111). 337 (49). ii6(14). ilS(lO01. lYh(ll). I79 (351. I34(lO). I23 (9i;md I??(lX). 

.Scu/cc/-f&c wid-c~uriilj:~,d I~~r/r~ol~~,si,~ of t,~/riros~,plt/i~~l, (I) uikt isolarim o/ r~fj7?.sric~i~fic~ iic,ril (21 ui1d file ii~rlolc~~ir~c~ 
(3). A solution ofcchitoserpidinc (0.35 g) in 3(N) HCI (25 ml) aas hcatcd in an c\acunted scaled-tube in a glycerine 
bath at I IO for 6.5 hr. The seal was broken and the reaction mixture \has cxtl.acted \%lth I’t,O. The Ft,O 131~ 
was \\ashed nith HzO. dried and ccaporated when a solid rcslduc was obtained LI hich on repeated crqstalliza- 
tions from MeOH pa\e mqrlsticinlc acid (OG25 g). m.p. ZOS 1 identic;rl (superlmp~sablc IR and (‘O-TLC) v.ith 
a synthstic sample prcparcd h! the action of hromochloromethanc” on fallic acid. follo&cd 17~ meth?lation with 
Me2S0, and alkali. The aq. fraction was hasiticd aith NH,OH. extracted alth cthcr. dried. conccntratcd and 
chromatogl-aphcd. The benzene eluatc on e\aporatlon ga\e a residue (0.1 :! gl which on rcpcatcd cr! stallization 
from petrol. C,H, (I :X) mixture aibrded the lndolenlne (3) in line needle.\. m.p IX0 (l~ound: <‘. 77.39: H. 7%: 

N. Y.35. CIcIHLJYLO requires: C. 77-02: H. X.1 I : N. W6”,,). I’\‘: i “7 and 265 (log t. J.iS <mtl 3.71 \ nm. lli: 11%.1\ --- 
l’,,,, 3220 ( ~OH). I610 (aromatIc handl and l%!(>C’=N )cm ‘. 

So&w /wo/~,rr/rit/r w~lucrio~r of r/w ;11t/0/c~ww (3) fo 2O-/l~tl,o~!.yu[‘/~~~~~,/i~~ii1~~1~, (4). The mdolenine (3) (0.10 g) 
was rcduccd wth excess of NaRH, (0.13 g) in I N mcthanolic KOH (15 ml) by relluxmg o\er boiling H,O bath 
for 3 hr. MeOH was then removed under rcduccd prcssurc and the residue vas treated with HZO. extracted \\ith 
EtzO. dried. concentrated 2nd chromatographcd. The C,H, CHU, (4: I) cluatc on c\aporation paw ;I solid 
(0.06 g). It was taken in MeOH (-3 ml) and was treated with a mcthanolic soln of plcric acid. Within it fca mm 
deep )cllow crystal5 of 20.hqdrox)quehr~~chaminc picratc separated out. It ws filtcrcd and cr)stallired from 
McOH. m.p. 20% (dec.) (Found: N. 13.1 I. C,,HI,N,O, requires: N. 13.1X”,,). A suspension of the picrate in 
H1O \\BS trituratcd \+ith a strong soln of NaOH and the lihcwted base WHLI at!-acted with Ft,O. \\ashcd thor- 
oughlq uith HLO. dried and the solvent rcmotcd m hen a whltc solid war ~~htaincd. (.I-!\i;llllz~ttlon from McOH 
gave (4) in lint plates. m.p. II? [xl,, + 14.5 (C‘HCl,)(Fotmd: C‘. 76.36: H. X,.35: N. 9.35. C,,HI,Y,O reqmrrs: 
C, 76-50; H. X.73: N. Y.40”,,). L’V: i,,, __ ‘?Y. 284 and 190 (log <. 4.41, i-SO and 3.791nm IR: I’,“~\ .UOO(NH). 
32?O(OH) and 1607 (aromatic band). Tre:~tmcnt of echitowudine in the same manner ;I< ahobe ga\c the S:jme 
indolcninc (3) and the indolic hasc (4). 

Rcducr~or~ of:L,c.iliio.~c,i.(jidilli’ rt+/h zinc, out/ mc,thtrmlic~ wiphwic trud md I coirr~rm of rhc ~i-/t~~t~~~~c~ (5). A solution 
of cchitoserpldlnr (0.10 g) in IO”,, methanolic H2S0, (I 5 ml) W;I~ reduced M ith an e~ccss of Zn du’rt (0.30 g) b! 
relluxing O\CI- boiling HI0 bath Ibr S hr. Lnrcacted Zn \+as filtered olt‘and MeOH from the filtrate was retno\cd 
under reduced pressure. The rcciduc \\BS diluted with H,O, made 2 N with respect to H-SO, and rcfluxsd for 

IO hr. The so1n was extracted M ith f‘t?O. dried and evapor;tted. The residue on cl-~staIlva&n ft-om MeOH gabc 
myristicinic acid (0.004 g). The ay. acid soln was neutrali/rd \\ith NH,OH. extracted \\lth EtZO. dried. conccn- 
tratcd and chromatogr:tphed. The petl-~>l_ FtO<Ic (3: I ) eluate gave :i white solid \vhich on cr>stalll~ation from 
pctrl)l. 1 tOL\c (2: I) mixture gaw necdlc-\hapcd cr?\tals of the lactonc (51. mp. Ii.1 T‘Ix b;irnc l;ict<jnc (5) \\;I\ 
ohtancd from cchitownldlnc follouing the above scqucncc of reactions (Found: C‘. 71.2X: H. 7.47: N. X.52. 
C,,,HZJN20, rcquircs: C. 74.08: H. 7-11 : N. XW,,). (IV: i. ,~.i, 23’7 and 700 (log t. i-71 dnd .7461nm. IR: i ,“,,, 
3?5O(NH). 17lO(3-lactone)cm~~. 

~\lcrhtrwlj vi\ ol’~,~ilito.~[,~pfrli~l~ (I) mod iw/~~no~~ of ( - )-,,li,loriilc,iil;f~~’ (6). Na (0~06 g) \\a\ added protlon-wise 
to dr! McOH (20 ml) when the metal graduall> dissolbcd to give ;I clear soln. 1Ichitoserpidinr (0.10 g) \\as then 
added to this soln and the misturc n’as heutcd under reflux for 8 hr in N,. McOH uas remo\d from the’ rcactiun 

miaturc under reduced pressure. The residue was treated aith HLO (30 ml) acidified v,ith (I : I ) acl. tICl and 
extracted with ETt,O. The ether atract on evaporation gave an oil) residue \vhich \\as rcfIu\cd with 5’lc, methano- 
iic KOH (IO ml1 fol- :! hr. McOt-1. wa\ removed under reduced prcssurc. the soln wah acidified v,ith HCI. c\trnctcd 
with ttlO. dried and the \ol\cnt removed. The rcciduc M;IS crystallized flrom MeOH to gibe m>risticinrc acid 
(0~01 g). The ay. acid sob containing the basic part was neutralized with NH,OH. cxtractcd wtth CHC‘I,. dried, 
concentrated and chromatographed. The C,H, C’HCI, (3: I ) eluate on e\apol-ation S+LL’ ( ~~~ )-mmo\incinine 
(043 g). m.p. 134 (cthcr). Lr] 1) ~570 (EtOH) Lvhrch was identical with that obtained from whito\cnidinc under 
ldentlcal reaction conditionr (Found: (‘. 71.75: I-1. 7.7: N. 7.7X. C’ziH,,,H,O, require\. (‘. 71,lY: H. 7-14: N. 
7.91”,,). 
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