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Abstract—A new sesquiterpene evoninoate alkaloid, hippocrateine 111, was isolated together with the known
compound mayteine from the root and stem barks of Hippocratea excelsa. The structures of both compounds were
elucidated by interpretation of spectral data. The substitution pattern of the nicotinic acid moiety in hippocrateine I1I

differs from that of emarginatine A and hippocrateines I and II.

INTRODUCTION

In a previous communication, we described the isolation
and the structure determination of two novel sesquiterp-
ene evoninoate alkaloids named hippocrateines I and 11
(1). These were isolated from the methanol extract of
Hippocratea excelsa H.B.K. which is widely used in
Mexico as a medicinal agent for the treatment of cancer
and gastric ulcers [1]. The known compound, emargina-
tine A, was also obtained from this species [1]. In this
paper, we report the isolation of two additional alkaloids
from H. excelsa. One of these, hippocrateine III (2) is
a new natural product and its structure was elucidated by
2D NMR techniques.

RESULTS AND DISCUSSION

Hippocrateine 111 (2), C4HsN,O o, was isolated as
a gummy solid. The IR spectrum contained bands at
3400, 1740 and 1660 cm ~! which were indicative of hy-
droxyl, ester and pyridone groups, respectively. The ab-
sorption at 265 nm observed in the UV spectrum was
also consistent with the presence of the pyridone moiety.
The NMR properties of 2 (Table 1) clearly indicated
a f-dihydroagarofuran skeleton with an evoninoate di-
ester bridge [1-7]. The S-dihydrogarofuran moiety of
2 was almost identical to that of hippocrateine II (1)
differing only in the C-1 substituent [1]. Comparative
analysis of the NMR properties (Table 1) of both com-
pounds clearly indicated that the benzoyl group at C-1 in
1 was replaced by an acetyl moiety in 2 (¢ 19.46 ¢
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169.68, s, dy 1.8 5). On the other hand, the diester moiety of
2 contained a 3.4-substituted nicotinic acid grouping
rather than a 2,3-substituted one as in the case of 1 and
related alkaloids [1]. The chemical shift and the coupling
pattern of the proton resonances attributable to the nic-
otinoyl ring of the macrocyclic diester portion in 2 [y
9.0, s, H-2"; 871, d, J=5.1Hz, H-6" and 7.38, d,
J = 5.1 Hz, H-5"] support this structural assignment.
The same type of 3,4-substituted nicotinic acid grouping
1s observed at the large ester ring of the related alkaloid,
isowilfordine [5], whose nicotinoyl protons display the
same coupling pattern and similar chemical shift to those
observed for 2 (Table 1) in the present investigation. The
NMR assignments (Table 1) of 2 were confirmed by
DEPT, 'H-'H COSY and HETCOR. Mayteine was also
isolated and identified by comparison of the spectral
properties with those previously reported [8].

In summary, H. excelsa can synthesize two types of
sesquiterpene alkaloids: one possessing a macrocyclic
diester moiety containing a 2,3-substituted nicotinic acid
grouping as in emarginatine A, mayteine and hippo-
crateines I and II [1]; the second class represented by
hippocrateine III (2) possessing a 3,4-substituted nic-
otinic acid residue at the diester moiety.

EXPERIMENTAL

General. Mps: uncorr. 'H and '*CNMR: 300 and
75.47 MHz, respectively, on a Varian VXR-300 S spec-
trometer using CDCl; as the solvent and TMS as stan-
dard reference; UV: Beckman DU-7; IR: KBr, Perkin
Elmer 599B spectrophotometer; CC: silica gel (70-230
mesh) Merck; TLC: precoated silica gel 60 Fs, plates,
Merck.
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Table . 'H and '3C NMR spectral data of hippocrateines II (1) [1] and III (2)*

1 2

Position Sy d¢ Oy d¢

1 6.05d (4 73t d 5.66 d (4) 732d

2 5.55m 69.7 d 547-5.6 m 69.2 d

3 487 d (2.3) 754 d 479d(23) 754 d

4 — 703 s e 70.1 s

5 — 93.8 — 939 s

6 6.94 s 740 d 693 s 740d

7 243 d (4) 50.4 d 245 d (4) 506 d

8 5.5-5.60 m 68.8 d 547-5.60 m 68.4 m

9 5.47 d (5.70) 71.0d 542 d(5.2) 706 d

10 — 524 s — 518 s

11 — 844 s — 844 s

12 1.75 s 18.5 ¢ 1.62 s 18.5s

13 4.72,6.00 (ABq. 13) 7001 3.76, 5.86 (ABq, 13) 70.5¢

14 1.58 s 2304 155 s 294
15 4.38, 5.68 (ABq, 13) 60.51: 424,552 (ABq, 13) 606t

bY 262 4 (7) 449 d 2754 (7) 45.7d

3 468 q (7) 364 d 4719 (7) 3404

& 141 d (7) 98 ¢ 120 d (7) 100 g

5 123d(7) 118 ¢ 138 d (7) 11.lg

2 — 1653 s 9.00 s 1528 d

3 — 1249 s — 1246 s

4" 809 dd (18.7.7) 1378 4d — 156.5 s

5" 7.33m 121.2 d 7.38 d (5.1) 1216 d

6" 8.72 dd (1.8, 4.8) 151.7d 8.71d (5.1) 121.7 d

3" 6.58 d (9.5) 119.3 d 6.59 d (9.5) 119.8 4

4" 7.85 dd (9.5, 2.5) 139.0 d 7.89 dd (9.5, 2.5) 1390 d

5" — 108.2 s — 108.1 s

6" 8.50 d (2.5) 1440 d 8.46 d (2.5) 144.1 d (2.5)

1b - 288 s — —
2b, 6b 7.74 m 128.5d - —
3b, 5b 733 m 12954 — —
4b 751 m 1336 d e e
N-Me 373 s 38.1 g 369 s 38.1¢
OAc-1 - — 1.88 s 19.5¢9
OAc-6 2225 199 ¢ 220 s 205 ¢q
OAc-8 2135 21.6d 220 s 21.6 g
OAc-9 1.38 s 199 ¢ 195 s 204 g
OH-4 462 s - 494 s —
CO-1’, CO-7" 1739 s, 168.6 5 — 173.5 5, 1690 s
CO-2", CO-7" 163.15,163.1 5 e 163.1 5, 162.6 s
CO-1, CO-6 169.8 5, 168.6 s 169.7 s, 1699 s
CO-8, CO-9 164.5 5, 170.1 s — 16705, 170.5 s
CO-15 - 178.1 s — 1783 s
C-2 mb 295 st (7) 340 d 3.02 st (7) 3354d
C-3mb 1.00-1.37 m 29.7 ¢ 1.00-1.40 m 29.7 ¢
C-4 mb 1.00-1.37 m 19.1 ¢ 1.00-140 m 19.1 g
C-55 mb 1.00-1.37 m 19.7 ¢ 1.00-1.40 m 198 ¢

*Chemical shifts are in ppm with TMS as the internal standard. Coupling constants in Hz are given in
parentheses; mb = 2-methylbutiroyl; b = benzoyl residue.

Plant material. Stem and root barks of Hippocratea
excelsa was obtained from El Mercado de Sonora,
México D.F. in October 1988. Reference samples are
deposited at the National Herbarium, MEXU. Voucher:
RM-188.

Isolation. Extraction and primary fraction by CC on
silica gel were previously described [1]. From fractions

eluted with CHCl;-MeOH (97:3) a gummy residue was
obtained (100 mg). This material was chromatographed
by prep. TLC, using CHClj; as the developing solvent, to
yield 2 and mayteine. Hippocrateine III (2) 30 mg
{0.0010% dry wt), gum, UV A, nm: 265. IR v, cm ™1
3400, 3100-3000, 1740, 1660, 1580, 1360, 1145, 1050.
Anal. results: Calcd for C46Hs¢N,O, 4, C, 58.66; H, 5.95;



A sesquiterpene alkaloid from Hippocratea excelsa 585

OCO-CH (Me)-CH, -Me

OCO-CH (Me)-CH, -Me

N, 2.97%. Found: C, 58.61; H, 5.95; N, 2.99%. Mayteine,
15 mg (0.0005%), mp 171-173 (Lit. mp 172-175° [8]). IR,
UV and NMR data were identical to those previously
described.
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