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Abstract : Novel indole alkaloids possessing an unprecedented cage skeletal system were
isolated from a Malaysian Kopsia species and the structures were elucidated by speciral
methods, especially 2-D NMR.

We have previously reported the isolation and structure of the novel heptacyclic alkaloids,
kopsidine A and B from Kopsia teoi !. We now wish to report the presence of a novel class of
indoles, kopsinitarines A - C (2 - 4) which possess an unprecedented cage skeletal system from
the same plant.

The unique kopsinitarines (2 - 4) are extremely minor alkaloids and were isolated in minute
quantities (ca. 10 mg) from extraction of more than 3 Kg of dried leaves. The EIMS of
kopsinitarine A 23 showed a molecular ion at m/z 422 (C23H22N206) which is also the most
abundant ion. As with the other kopsinitarines, the mass spectrum is characterised by a strong
molecular ion peak with other significant fragments at m/z 394 (31%, M - CH>=CH>), 393 (63%.,
M - CHa=CH2> - H), 363 (14%, M - COaMe), 362 (15%., M - CO»Me - H) and 335 (22%, M -
CH>=CHjy - CO-Me). The UV spectrum is typical of a dihydroindole chromophore3. The 'H and
13C NMR spectral data showed that kopsinitarine A 2 has a basic aspidofractinine skeleton
somewhat similar to that of kopsingine 1 which is the predominant alkaloid found in this plant2,
except for some significant changes. Thus the NMR spectral data confirm the presence of a
dihydroindole nucleus with a methoxy substituent at C-12, a 14,15 double bond, a 16-OH
function. a urethane substituent on N-1, and the C-17 oxymethine function. In addition the
presence of a ketonic carbonyl function is indicated by the carbon resonance at 5 205.6 in place of
the C-16 ester group in kopsingine. The most significant feature of the NMR spectrum which
distinguishes it from other aspidofractinine derivatives is the significant downfield shift of the ring
D, H-5 and H-6 resonances which now appear as a pair of AX doublets at 8 5.20 and 2.78
respectively with coupling constant of 4.9 Hz. The corresponding 13C resonances have also
undergone a similar downfield shift to d 95.8 (C-5) and 56.2 (C-6) respectively. The molecular
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formula of kopsinitarine A indicates that the number of degrees of unsaturation exceeds that of
kopsingine by two. Since no additional double bonds are indicated by the NMR spectra, formation
of two additional rings is indicated. This observation as well as the use of 2-D H-H COSY and
HMQC allows the novel octacyclic cage structure as shown in 2 to be assembled in which C-5 and
C-17 are connected via an oxygen bridge while C-6 and C-16 are connected via a carbonyl group.
This conclusion is supported by the NMR chemical shifts of both the H-5 and 6 as well as C-5 and
6. The proposed structure is further confirmed by ER COSY which revealed long range coupling
(4/ ) between H-5 and H-17 as well as by the long range heteronuclear correlation between H-17
and C-5(37), H-5 and C-17 (3J ) and between H-6 and the ketonic C-22 (2J ). Other heteronuclear
correlations (27 and 3J ) from HMBC experiments are also in accord with the proposed structure.
The stereochemistry of H-17 remains similar to that in kopsingine, i.e. a, from the W coupling
observed between H-17 and H-21. In addition to kopsinitarine A 2, the Nj-decarbomethoxy
derivative, kopsinitarine B 34, and the 15-a-hydroxy-Nj-decarbomethoxy derivative,
kopsinitarine C 45-5, were also isolated. The kopsinitarines represent a novel class of indole
alkaloids in which additional ring formation between C-5 and C-17 as well as between C-6 and C-
16 has resulted in an unprecedented cage skeletal system, the cage unit being circumscribed by two
5-membered rings and three 6-membered rings as shown in the partial structure .

OMe Rt <16
OH
1 2 Rl = CO»Me, R2 = Al4.15

3 R! =H, R2=Al415
4 Rl=H, R2=15-a-OH
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1 2 4
Position oC SH 5C 34 8¢ B

2 76.2 - 722 - 68.3 -
3a 49.8 3.12-3.26 m 474 3.60-3.76 m 42.2 3.25dd (14, 6.4)
3b - 3.47ddd (16, 4.5, 2) - 3.60-3.76 m - 3.52 td (14, 4.9)
Sa 48.6 2.65ddd (12, 8.5, 4) 95.8 5.20d (4.9 95.2 5.20d (4.9)
5b - 2.92 dd (R.5, 6) - - - -

G 40.5 174dd (13, 4) 56.2 2.78d (4.9 58.3 2.73d(4.9)
&b - 3.12-3.26 m - - - -

7 56.4 - 59.4 - 60.0 -

8 144.2 - 136.6 - 131.3 -

9 1118 6.82dd (8, 1) 113.2 6.90dd (7.3, 1) 1154 6.87dd (73, 1)

10 125.0 7.02dd (8,7) 1268 7.12dd (7.8,7.3) 120.6 6.78 dd (7.8, 7.3)

11 113.2 6.76dd (7, 1) 115.0 6.86dd (7.8, 1) 110.6 6.68dd (78, 1)

12 149.3 - 1497 - 145.9 -

13 1284 - 131.0 - 1393 -
14a 128.6 595ddd (10,4.5,2) 1310 6.07dt (10, 2) 326 1.52-1.62 m
14b - - - - - 2652.7Tm

15 1313 5.66dt{10, 2) 128.6 5.60dt (10, 2) 70.8 3.88-3.94m

16 79.9 - 87.5 - 87.1 -

17 81.4 ca.3.77 g7.8 3.40d (2) 88.7 38742
18a 271 1.40ddd (13, 11,7.5) 25.6 1.52-1.77 m 23.2 1.64-1.76 m
i8b - 2.10br t (13) - 2.17-230m - 2.04-2.14m
19a 257 1.13 br t (13) 18.6 1.52-1.77 m 194 1.01-1.14 m
19 - 1.69ddd (13, 11,7.5) - 1.23-1.28 m - 1.64-1.76 m
20 391 - 31.1 - 359 -

21 68.1 2.75d(2) 62.2 3.65d(2) 60.3 4044 (2)

16-OH - S574s - 670s - -
17-CH - 811d(6) - - - -
ArOMe 56.0 3.82s 56.1 3.8s 554 3.79s
COzMe 52.9 37 - - - -
COoMe 1718 - - - -
NCO>Me 518 3.77s 53.5 381s - -
NCO>Me 1555 - 156.2 - -
coO - - 205.6 - 206.9

4 CDCl3, 270 MHz; assignments based on COSY, COSYLR, HMQC and HMBC.
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