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Abstract—The structure of echitoserpidine, a new alkaloid of the fruits of Alstonia venenata 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
venenata R.Br. (syn. Echites venenata 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 of alkaloid. 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;oH;,N,0O, (M™ 532), m.p. 110°, [«]p —427° (CHCIl,) was isolated
in poor yield from the petrol extract of the fruits of 4. venenata. The UV spectrum of the
alkaloid, AL'OF 220, 295 and 326 (log €, 443, 423 and 4-20) nm is unique and finds no ana-
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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 f-anilinomethacrylate
chromophore asis present in vincadifformine®?° or akuammicine.®° This is further substan-
tiated by the IR spectrum of the alkaloid which shows peaks at v3300(NH), 1670 and 1600

(Ph—II\I—C:C—COZR) 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™'). The 60 M Hz PMR spectrum of the alkaloid displays signals which not
only corroborate the presence of the f-anilinomethacrylate chromophore but also indicate
the existence of an additional benzene ring associated with an ester function in the system,
=C=CH(O-CO-Ar}-Me.
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SCHEME 1. MASS FRAGMENTATION OF FCHITOSERPIDINE.

The precise nature of the structural pattern of echitoserpidine was largely elicited from
the MS of the alkaloid. Besides the molecular ion peak at m/e 532. the spectrum shows
significant peaks at m/e 337 (M-195), 336 (M-196), 318 («a. base peak), 179(b), 123(¢) and
122(d)ywhich can be bestrationalized (Scheme 1)in terms of a vincadifformine-like!? structure
(1) for the alkaloid with a substituent of composition CoH-O5 (195 m u) on the ethyl side
chain. Moreover, the appearance of the peak at m/e 179 [CoH-O, (195-10)] 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 substituent is in all probability a myristicinvloxy group similar to
that present in veneserpine,” a bark alkaloid of A. venenata.

In conformity with the above observations, echitoserpidine on scaled-tube acid-cata-
lyzed hydrolysis, a well-documented recaction'' for alkaloids of the vincadifformine or
akuammicine type, atfforded, besides an indolenine base. C,H, ,N,O (M ™ 296), m.p. 180",
AHOIA33 and 265 (log €. 4-35 and 3-71)nm, an acid. CoHgO5 (M ¥ 196), m.p. 208" (Scheme
2). The acid showed a positive Labat test for the methylenedioxy group and was finally
identified as myristicinic acid (2). Reduction of the indolenine base with NaBH , furnished
an indolic compound. CgH,¢N,O (M~ 298), /F1OH 539 284 and 290 (log €. 442, 3-80 and
379ynm. The structure of.the latter was established 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 echitovenidine.* the C-20 f8.-dimethyl-acryloxy analogue of (1). un-
der identical reaction conditions.

' BUDZIKIEWICZ, H.. DIerasst. C. and WiLLiams, D. H. (1964) Structure Elucidation of Natural Products by Muss

Spectrometry, Yol. 1. p. 133, Holden-Day. San Francisco.
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SCHEME 2. TRANSFORMATION REACTIONS OF ECHITOSER PIDINE.

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 109, methanolic H,SO, followed by heating the reaction mixture with
2N H,S0, acid gave, besides myristicinic acid, another compound. C,,H,,N,0, (M~
324) which from its UV, IR and MS data corresponds to the J-lactone (5). This is also
obtainable from echitovenidine following the same sequence of reactions as above. The
facile formation of this -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, C,, H,,N,O; (M* 354), m.p. 134°, [2]p —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

}EtOH

the myristicinyloxy group since the UV spectrum of (6), A5,." 225, 298 and 328 (log €, 4-01,
4-00 and 4-06) nm and the differential UV spectrum of (1) with myristicinic acid, 259" 231,
301 and 329 (loge, 410, 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 K éfler 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. 60-80°.

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

L2 praT, M., LEMEN, J., JANOT, M.-M., WILSON. J. M., BUDZIKIEWICZ, H., DurHAM, L. J,, NAKAGAWA, Y. and
Dierassl, C. (1962) Tetrahedron Letters 271.
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with C¢Hg¢ and the C Hg extract was washed with NH,OH, then with H,O, dried. concentrated and chromato-
graphed. Petrol.-C¢Hg (1:1) eluate on evaporation gave an oily residue, which on repeated chromatography
afforded echitoserpidine, (yield, 0-0035%) crystallised from MeOH, m.p. 110° [#], —427° (CHCl,), produced
blue colouration with ceric ammonium sulphate reagent (Found: C, 67-79; H. 592; N, 519. C3,H;,N,0-
requires: C. 67-67; H. 6:01: N, 5:26",). PMR (60 M Hz. CDCl;}: 9. 90 (I H. hs disappeared on deuteration: >NH).
6:61-7-29(6 H.m, Ar-H), 6:01 2 H. 5. =0-CH.~O0-). 493 [ H. ¢. J 65 Hz: 2C-CH(O:COArMe]. 3903 H. s, Ar
OCHj;). 345 (3 H. 5. shielded -CO,CH;)and 1-:04 [3 H. d. J 6:5 Hz. -CH(OCOArCH;]. MS: mie (°) 332 (M7,
56). 531 (M-1.20), 338 (12), 337 (49). 336 (14). 318 (100). 196 (11). 179 (35). 124(20). 123 (9rand 122 (18).

Sealed-tube acid-caralyzed hydrolysis of echiroserpidine (1) and isolation of myristicinic acid (2) and the indolenine
(3). A solution of cchitoserpidine ((:35 g) in 3(N) HCI (25 ml) was heated in an evacuated sealed-tube in a glycerine
bath at 110" for 6:5 hr. The seal was broken and the reaction mixture was extracted with Et,O. The Et,O layer
was washed with H,O, dried and evaporated when a solid residue was obtained which on repeated crystalliza-
tions from MeOH gave myristicinic actd (0-025 g), m.p. 208, identical (superimposable IR and CO-TLC) with
a synthetic sample prepared by the action of bromochloromethanc'* on gallic acid. followed by methylation with
Me, SO, and alkali. The aq. fraction was basified with NH,OH. extracted with cther. dried. concentrated and
chromatographed. The benzene eluate on evaporation gave a residue {0-12 g) which on repeated crystallization
from petrol. - C H, (1:8) mixture afforded the indolenine (3) in fine needles. m.p. 180" (Found: C. 77-29; H. 7:99:
N. 935 C gH  N,O requires: C.7702: H & 11N, 946%) UV 4, 223 and 265 (log e. 435 and 371)nm. IR:
Vanax 3220 (~-OH), 1610 (aromatic band) and [585(CC=N-)jcm™'.

Sodium borohydride reduction of the indolenine (3) to 20-hydrox yquebrachamine (4). The indolenine (3) (0-10 g)
was reduced with excess of NaBH, (0-13 g) in I N methanolic KOH (25 ml) by refluxing over boiling H,O bath
for 3 hr. MeOH was then removed under reduced pressure and the residue was treated with H,O. extracted with
Et,O. dried. concentrated and chromatographed. The C,H,~CHCI; (4:1) cluate on cvaporation gave a solid
(0:06 g). It was taken in MeOH (3 ml) and was treated with a methanolic soln of picric acid. Within a few min
decp yellow crystals of 20-hydroxyquebrachamine picrate separated out. It was filtered and crystallized from
MeOH., m.p. 208 (dec.) (Found: N. 13-11. C,5H,yNsOy requires: N, 13:28% ). A suspension of the picrate in
H.O was triturated with a strong soln of NaOH and the liberated base was extracted with Et,O. washed thor-
oughly with H, 0O, dried and the solvent removed when a white solid was obtained. Crystallization from McOH
gave (4) in fine plates, mp. 112 . [a], + 145 (CHCly) (Found: C. 76:36: H. 8:35: N, 943, C,oH.,N,O requires:
C.76-50; H. 8:73: N, 9-40%). UV: A, 229, 284 and 290 tlog €, 442, 3-80 und 3-79)nm. IR: v, 3400(NH),
3230(OH) and 1602 (aromatic band). Treatment of echitovenidine in the same manner as above gave the same
indolenine (3) and the indotlic base (4).

Reduction of echitoserpidine with zine and methanolic sulphuric acid and isolation of the S-lactone (5). A solution
of cchitoserpidine (0-10 g) in 10%, methanolic H,SO, (15 ml) was reduced with an excess of Zn dust (0:30 g) by
refluxing over boiling H,O bath for § hr. Unreacted Zn was filtered off and MeOH from the filtrate was removed
under reduced pressure. The residue was diluted with H,O, made 2 N with respect 1o H,SO, and refluxed for
10 hr. The soln was extracted with Et,O. dried and evaporated. The residue on crystallization from MeOH gave
myristicinic acid (0-004 g). The ag. acid soln was neutralized with NH,OH, extracted with Et,0. dried, concen-
trated and chromatographed. The petrol.-EtOAc (3:1) eluate gave a white solid which on c¢rystallization from
petrol. EtOAc (2: 1) mixture gave needle-shaped crystals of the lactone (51 mp. 133 . The same lactone (8) was
obtained from cchitovenidine following the above sequence of reactions (Found: €. 7428: H. 747: N, 52,
ChoH2N, 0, requires: C. 74:08: H. 7-41: NU864°,) UV 2, 242 and 300 log e, 371 and 246)nm. IR:
3250 (NH). 1710 (é-lactone)cm ™ .

Methanolysis of echitoserpidine (1) and isolation of (— Fminovincinine (6). Na (0-06 g) was added protion-wise
to dry MeOH (20 ml} when the metal gradually dissolved to give a clear soln. Echitoserpidine {0-10 g) was then
added to this soln and the mixture was heated under reflux for 8 hr in N,. MeOH was removed from the reaction
mixture under reduced pressure. The residue was treated with H,O (30 ml) acidified with (1:1) ag. HCl and
extracted with Et,0. The ether extract on evaporation gave an oily residue which was refluxed with 53°) methano-
lic KOH (10 ml) for 2 hr. MeOH was removed under reduced pressure. the soln was acidified with HCL, extracted
with Et,O. dried and the solvent removed. The residue was crystallized from MeOH to give myristicinic acid
(0-01 g). The aq. acid soln containing the basic part was neutralized with NH,OH, extracted with CHCl,. dried,
concentrated and chromatographed. The C,H,~CHCl; (3:1) eluate on evaporation gave (- )-minovincinine
(0-03 g). m.p. 134 (ether). [x],, —570 (EtOH) which was identical with that obtained from echitovenidine under
identical reaction conditions {Found: C. 71-35: H. 7-25: N. 7.78. C,;H. H,0; requires: €. 71-19: H. 7-34: N,
791",
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