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Abstract—Echitoserpine, a new 20-aroyloxy-16-methoxy vincadifformine alkaloid, has been isolated
from the fruits of Alstonia venenata R.Br. and is shown to possess structure 1 on the basis of spectral

and chemical evidence.

The isolation and structure elucidation of thirteen
indole alkaloids'”’ besides a biogenetically impor-
tant pyridine base, venoterpine®® from different
parts of Alstonia venenata R.Br. were reported in
earlier publications. Classified on the basis of
skeletal patterns these alkaloids represent three dis-
tinct structural types viz. yohimbine, refractine-
pleiocarpine, and vincadifformine. Qur continued
search for the alkaloidal principles from the fruits
of this plant species have now resulted in the isola-
tion of yet another new base which we call
echitoserpine. Spectral and chemical evidence lead-
ing to structure 1 for the alkaloid are reported in the
present communication.

Echitoserpine, C;HiN,O; (M* 562), m.p. 154°,
was isolated from the petrol extract of the fruits of
A. venenata in poor yield. The UV spectrum of the
alkaloid, AES" 205 (log €, 4-60), 220 sh (4-50), 252
(4:16), 301 (4-19), 325 (4-24) nm coupled with its
high specific rotation, [« ], — 444-5° (¢ = 0-3, CHCL)
and characteristic IR absorptions (vn.. 3400, 1685,
1640 and 1620 cm™') indicate the presence of a 8-
anilinomethacrylate chromophore in the base. The
IR spectrum also indicates the presence of an addi-
tional ester carbonyl (Vm. 1720 cm™) and a
methylene dioxy group” (vm.. 1490, 1370, 1250,
1102, 1035 and 927 cm™'). The presence of the 8-
anilinomethacrylate chromophore, presumably
containing an aromatic methoxyl group in
echitoserpine is further justified by the PMR sign-
als of the alkaloid [§ (ppm), 9-0 (br.s., disappearing
with D,O, NH); 3-73 (3H, s, ArOCHj;), 3-50 (3H, s,
shielded CO,CH;) and 6-20-7-13 (SH, m, Ar-H)].
The presence of five aromatic protons further de-
mands the existence of at least two benzene rings in
the alkaloid. The PMR spectrum of the alkaloid
also displays signals [8 (ppm), 1-05 3H, d, J=
7Hz), 497 (1H, q, ] = 7Hz), 3-93 (3H, s), 6:05 2H,
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in echitoserpine.

The precise nature of the structure of the alkaloid
was largely elicited from its mass spectrum. Be-
sides the molecular ion peak, the spectrum shows
significant peaks at m/e 367 (M-195), 366 (M-196),
318 (M-244, base peak), 123, 122 and 179 (195-16)
which can be best rationalized (see Scheme 1) in
terms of a methoxyvincadifformine-like" structure
1 for the alkaloid with an ester function of composi-
tion, C;H-O; probably at C-20 position on the ethyl
side chain as indicated by the IR and PMR spectra
of the alkaloid. The location of the aromatic
methoxyl group at C-16 position has been settled by
subsequent observations.

Echitoserpine on sealed-tube acid-catalyzed hyd-
rolysis afforded an acid, C;HgOs (M* 196), m.p. 208°,
identical in all respects with myristicinic acid 2 and
an indolenine base, CxH3N:0: (M* 326), m.p. 199°,
AESM 230 (log €, 3-93), 255 (3-53), 282 (3-49) nm. The
latter shows mass spectral fragmentation [signifi-
cant peaks at m/e 281 (M-45) and 256 (M-70)] typi-
cal of 1,2-dehydro deacetyl aspidospermine.'” The
reduction of the above indolenine base with sodium
borohydride gave an indolic compound, CxHxN,0,
(M* 328), [a]o+ 125-6° (c = 0-39, CHCL), AEQ" 230
(log €, 4-37), 270 (3-64) and 300 (3-64) nm together
with a trace of isomeric indoline, AES" 242 inf (log
€, 3-73) and 300 (3-56) nm. The UV spectrum of the
indolic base is typical of 6-methoxy-2,3-
disubstituted indole chromophore'' and that of the
indoline suggests a 7-methoxy hexahydrocarbazole
system.” The isomeric indole and indoline bases
exhibit typical quebrachamine'*" [significant peaks
at m/e 283 (M-45), 187, 174, 173, 140 and 110] and
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Structure of echitoserpine
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SCHEME 2.

aspidospermine'® [characteristic peaks at m/e 300
(M-28), 283 (M-45), 168 and 140] type mass spectral
fragmentation, respectively. These observations
thus suggest structures 4 and 5 for the indolic and
the indoline bases, respectively. The structure of
the indolenine, therefore, follows as 3 (see Scheme
2). This evidence thus not only affirms the position
of the aromatic methoxyl group at C-16 position in
the parent alkaloid, but also justify the structure 1
for the base.

This is also supported by the fact that echitoser-
pine on methanolysis with sodium methoxide in dry
methanol gave, besides myristicinic acid (obtained
by further alkaline hydrolysis of the neutral compo-
nent), a basic compound, CxHxN,O, (M* 384),
[a]o—412° (c =0-15, CHCL), AE3H 246 (log €, 3-90)
and 327 (4:03) nm, the physical constants of which
compare excellently with those reported for 16-
methoxyminovincinine 6.” It shows typical vin-
cadifformine-like mass spectral fragmentation, the
base peak in the mass spectrum of the parent al-
kaloid at m/e 318 is shifted to m/e 140 in this
compound.

Moreover, the alkaloid on reduction with zinc
and 10% methanolic sulphuric acid afforded a lac-
tonic compound, C; HzsN,O; (M* 354), A% 245 inf

(log €, 3-62) and 302 (3-58) nm. The above spectral
data together with its typical mass spectral frag-
mentation’* (significant peaks at m/e 283, 194, 123
and 122) are consistent with the structure 7 for the
compound.

All the foregoing evidence, thus, suggests the 16-
methoxy-20-myristicinyloxy vincadifformine struc-
ture 1 for echitoserpine and the stereochemistry as-
signed in this formulation follows from the positive
specific rotation' of 4 as also from its correlation
with (—)16-methoxyminovincinine 6. The presence
of a rather uncommon aryoloxy function in this
base and its congener alkaloid, echitoserpidine’ and
the bark alkaloid, veneserpine,’ reveals an interest-
ing biogenetic feature.

EXPERIMENTAL

M.ps determined on a Kofler block, are uncorrected. IR
spectra were run in Nujol mulls and UV spectra were
taken in 95% EtOH (aldehyde-free). Petrol had b.p.
60-80°. All analytical samples were tested for purity by
TLC and mass spectrometry.

Isolation of echitoserpine 1. Air-dried powdered fruit
(1kg) of A. venenata was extracted with petrol. The ex-
tract was concentrated, churned with 5% aq citric acid
and filtered. The filtrate was extracted with C,H,, the ex-
tract was washed with NH,OH, then with H,0, dried,
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concentrated and chromatographed. The petrol-CcH,
(1:1) eluate on evaporation gave an oily residue, which on
repeated chromatography afforded 1 (vield 0-005%). It
was crystallized from MeOH. (Found: C, 66-02; H, 5-97;
N, 493. C,,H,.N,O; requires: C, 66-19; H, 6-05; N,
4-98%). m/e (abundance %): 562 (M*, 45), 532 (4), 367
(53), 366 (58), 339 (6), 318 (100), 307 (5), 258 (10), 257 (11),
198 (8), 196 (8), 180 (11), 179 (50), 124 (8), 123 (52), 122 (24).

Miyyristicinic acid 2 and indolenine 3 from 1. A solution
of 1 (0-35 g) in 3N HCI (22 ml) was heated in an evacuated
sealed-tube at about 110° for 63 h. The reaction mixture
was extracted with ether, washed with H,0, dried and
evaporated when a solid residue was obtained which on
Cf‘y bl—dlllL‘lllUllb lIUlll 1vu:un stC dll dLIU \U UJ s}, IUCIlll‘
cal (m.m.p., co-TLC and IR) with myristicinic acid 2
prepared by the action of CH,BrCl" on gallic acid, fol-
lowed by methylation with Me,SO, and alkali. The aq
fraction was basified with NH.OH, extracted with ether.
dried and concentrated when a crystalline solid was ob-
tained. The solid on crystallizations from ether furnished
pure 3 (0-15g). (Found: C, 73-51; H, 7-92; N, 8-52.
C1H2N, O, requires: C, 73-62, H, 7-98; N, 8:59%). [a]p —
213° (¢ =032, EtOH); V... cm™': 3180 (OH), 1590

>C=N—); m/e (abundance %): 326 (M*, 100), 282 (41),

281 (89), 256 (4), 224 (17), 188 (13), 163 (M"", 3), 109 (54).

16-Methoxy-20-hydroxyquebrachamine 4 and indoline
5 from 3. The indolenine 3 (0-1g) was reduced with an
excess of NaBH, (0-13 g) in IN MeOH-KOH (25 ml) by
refluxing for 3 h. MeOH was then removed under reduced
pressure. The residue was diluted with H,O, extracted
with ether, dried and concentrated when a solid residue
was obtained which was separated by p-TLC to give 4
(0-06g) and 5 (0-015g).

4 (Found: C, 73-03; H, 847; N, 8:46. C5xHx»N,0, re-
quires: C, 73:16; H, 8-54; N, 8-54%). vp.cm™':
3300 (NH, OH); m/e (abundance %): 328 (M", 92), 283
(36), 187 (24), 174 (19), 173 (13), 164 (M**, 13), 142 (18-4),
141 (20-5), 140 (34), 126 (8), 124 (16), 110 (100), 108 (18-4),
96 (23).

5. (Found: C, 73‘0; H, 8‘49; N, 8:47. CmHuNzOz
requires: C, 73-16; H, 8:54; N, 8:54%). [a]p—-19° (¢ = 0-53,
CHC,): m/e (abundance %): 328 (M*, 41-6), 300 (10), 283
(13), 206 (7), 182 (10), 174 (5-3), 173 (3), 168 (15), 160 (7,
149 (6), 141 (13:3), 140 (100), 122 (7-5), 110 (8-3).

16-Methoxyminovincinine 6 and 2 from 1. Metallic
Na (0-08g) was added portionwise to dry MeOH
(25 ml). To the clear soln, 1 (0-15g) was added and the
mixture was heated under reflux for 8 h in an atmosphere
of N,. The residue after removal of MeOH was treated with
4N aq HCl, and extracted with ether. The ether extract on
evaporation gave an oily residue which warefluxed with 5%
MeOH-KOH (12 ml) for 2 h. MeOH was removed under
reduced pressure, the soln was acidified with HCI,
extracted with ether, dried and evaporated to a solid
residue which on crystallizations from MeOH gave 2
(0-025g).

The aq acid soln containing the basic constituents was
neutralized with NH,OH, extracted with CHC],, dried,
concentrated and chromatographed. The benzene-
chloroform (3: 1) eluate on evaporation yielded 6 (0-05 g).
(Found: C, 68-:56; H, 7:22; N, 7-23. Calc. for C;H:aN,O4:
C, 68-76; H, 7-29; N, 7-29%).

8(delta)-Lactone 7 and 2 from 1. A soln of 1 (0-3g) in
10% MeOH-H,SO. (30 ml) was reduced with an excess of
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Zn dust (0-7g) by refluxing for 8 h. Unreacted Zn was
filtered off and MeOH from the filtrate was removed
under reduced pressure. The residue was treated with
H.O0, made 10% with respect to H.SO. and refluxed for
10 h. The soln was extracted with ether, dried and evapo-
rated when a solid was obtained which on crystallizations
from MeOH gave pure 2 (0-04 g). The aq acid part was
neutralized with NH,OH, extracted with ether, dried, con-
centrated and chromatographed. The petrol-EtOAc (3:1)
eluate gave pure 7 (0-13 g). (Found: C, 71-02;H, 7-28; N,
7-83. C:;HxN,O, requires: C, 71-19; H, 7:35; N, 7-91%).
[x]o+ 15-4° (¢ = 0-78, EtOH); v... cm™": 3300 (NH), 1710
(8-lactone); m/e (abundance %): 354 (M*, 62- 2). 283

17. 7\ 227 /Oy 1Q€ 104 (100N 124 (17, 121
1727}, £0&\7), 17D {15:5), 194 \IUUj, 138177, 133 17- 1;,

131 (22-2), 123 (28-8), 122 (9-6).

Acknowledgements —We thank Dr. D. N. Roy, University
of Toronto, Canada for PMR spectra and Dr. S. C. Pak-
rashi, I[IEM, Calcutta for IR and optical rotation measure-
ments. B.N.D. is thankful to CSIR, India for financial as-
sistance.

REFERENCES

'A. B. Ray and A. Chatterjee, J. Indian Chem. Soc. 40,
1044 (1963); 41, 638 (1964)

*T. R. Govindachari, N. Viswanathan, B. R. Paiand T. S.
Savitri, Tetrahedron Letters 901 (1964); Tetrahedron 21,
2951 (1965)

*A. Chatterjee, P. L. Majumder and A. B. Ray, Tetrahed-
ron Letters 159 (1965)

“B. C. Das, K. Biemann, A. Chatterjee, A. B. Ray and P.
L. Majumder, Ibid. 2239 (1965); 2483 (1966)

*A. Chatterjee, P. L. Majumder and B. C. Das, Chem.
and Ind. 1388 (1969)
°P. L. Majumder, T. K. Chanda and B. N. Dinda, Ibid. (In
press)

’P. L. Majumder and B. N. Dinda, Phytochemistry (In
press).

*A. B. Ray and A. Chatterjee, Tetrahedron Letters 2763
(1968)
°L. A. Mitscher, A. B. Ray and A. Chatterjee, Experientia
27, 16 (1971)

?’K. Nakanishi, Infrared Absorption Spectroscopy,
Holden-Day, San Francisco, p. 36 (1964)

"'C. Djerassi, H. Budzikiewicz, J. M. Wilson, J. Gosset, J.
Le Men and M.-M. Janot, Tetrahedron Letters 235
(1962)

K. Biemann and G. Spiteller, J. Am. Chem. Soc. 84, 4578
(1962)

“J. R. Chalmers, H. T. Openshaw and G. F. Smith, J.
Chem. Soc. 1115 (1957)

“N. Neuss, Physical Data of Indole and Dihydroindole
Alkaloids, 1962 Edn., Ely Lilly & Co., Indianapolis, In-
diana

*K. Biemann and G. Spiteller, Tetrahedron Letters 229
(1961)

K. Biemann, M. Friedmann-Spiteller and G. Spiteller,
Ibid. 458 (1961); J. Am. Chem. Soc. 85, 631 (1963)

"W. Dépke, H. Meisel and G. Spiteller, Tetrahedron Let-
ters 6065 (1968)

'*M. Plat, J. Le Men, M.-M. Janot, J. M. Wilson, H. Bud-
zikiewicz, L. J. Durham, Y. Nakagawa and C. Djerassi,
Ibid. 271 (1962)

"W. J. Gensler, C. M. Samour, Y. S. Wang and F. John-
son, J. Am. Chem. Soc. 82, 1714 (1960)



