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Abstract - Norisohaplophytine and haplocidiphytine, two new bisindole alkaloids from 

Haplophyton cimicidum (Apocynaceae) have been assigned the aspidosperma-canthinone 

structures &and &respectively. 

1-5 In continuation of our study of alkaloids from Haplophyton cimicidum (Apacynaceae), we have 

isolated and determined the structures of two new bisindole alkaloids norisohaplophytine &) and 

haplocidiphytine Q. These compounds were obtained by subjecting the alkali-soluble base residue 

4.5 from isolation of haplophytine (i) to repeated pH-gradient countercurrent distruibution . 
Norisoha@ophyttne (?;) from ethanol as small needles m.p. 291' (decamp.), +111.8' 

(C = 0.543 in CHCl ) .  Its high resolution mass spectrum indicated the molecular composition 
3 

C H N 0 as shown by the presence of a weak ( 2 X )  molecular ion at mlz 63:. Tire mass sprcLr.um 
36 38 4 7 

also showed significant ions at mle 610 (C35H38N406, M+-CO, 212), 579 (21), 566 (C H N o M+ 34 38 4 4' 

-CO, C02, 9), 554 (100). 551 (75), 494 (29). 367 (lo), 305 (71, 172 (C12H14N, 131, liO (C12H12N, 

16) and 158 (4). The nmr spectrum of J, revealed one aliphatic N-methyl at 6 2.43 ( s ,  3H), two me- 

thoxyls at 3.03 and 3.69 (s ,  3H each), two ~ i n y l  protons at 5.51 ( 6 ,  2H) and four aromatic protons 

at 6.26 (dd, J = 8, lHz, lH), 6.92 (dd, J = 8, lHz, lH), 7.04 ( s ,  1H) and 7.06 (t, J = 8Hz, 1H). 

A singlet (Id) which disappeared upon addition of D 0 was observed at 6 8.95. The RBr infrared 
2 

-1 
spectrum of norisohaplophytine exhibited a sharp absorption at 3344 cm as well as carbanyl ab- 

-1 sorptions at 1742 and 1658 cm . Its ultraviolet spectrum (ethanol) exhibited maxima at 230 (E 

15,100), 255 (E 11,000) and 290 nm (E 5,900). The band at 260 nm underwent a bathochromic shift to 

305 ( c  7,500) upon addition of N~OH, indicating the presence of phenolic function in& 
1 

The spectral properties of norisohaplophytine are reminiscent of those of haplophytine w. The 

mass spectrum ofJ,is very similar to that of haplophytine, but displaced downward by 14 mass units 

1 
in the upper regions thus indicating that&has one methyl group less than haplophytine T1.e H- 

nmr of&{= very similar to the nmr of haplophytine except for the absence of an aromatic N-methyl 

and the occurrence of the two vinyl protons as a singlet at 6 5.51. The nature of the vinyl pra- 

5 tons' stanal indicated thatJ has a 6,7-douple bond and not a 3,4-double bond as in haplophytine. 



The massand 'n-mr spectra of& thus strongly indicated that A i s  norisohaplophytine. The 13c n m  

of& ('bble 1) supports the assigned structure. The two aromatic methoxyls are observed at 6 58.4 

and 59.4 while the aliphatic Nlnethyl is observed at 6 36.4. The remaining signals are assigned 

as shorn in Table A. 
ofL(3 mg) in methanol with excess ethereal diazomethane gave the 14'-methyl ether (3 ng) 

as a gum which exhibited the following $-nmr spectra data in CDC13 6 2.45 (s, 3H, N(6') - CH3), 

3.14 (s, 3H, 16 -OCH3), 3.66 (s ,  3H, 17 - 0CH3), 3.94 (s ,  3H, 14' - 0CH3), 5.49 ( 5 ,  ZH), 6.24 (d, 

J = 8Hz, lH), 6.85 (d, J = 8Hz, lH), 7.04 ( 8 ,  1H) and 7.07 ( r ,  J = 8Hz, lH). Catalytic hydrogena- 

tion of norisohaplophytine (7 mg) gave the tetrahydroderivativefarmed by hydragenolysis of the 

carbinolamine lactone and the saturation of the double bond. When the tetrahydro derivative was 

reacted in inethanol with excess ethereal diazomethane it gave the exoected 14'-methyl etherof tema- 

hydronorisohaplophytine methyl ester(4 mg, mp. 277-279'), which after purification on tlc showed 

the following spectral data: ln-nmr (CDC13) 6 2.U (s, 3H, N (6') - CH3), 3.10 (s ,  3H, ~~-OCH~), 

3.56 (s, 3H, - CO-OCH ) ,  3.69 (s, 3H, 17 - 0CH3), 3.95 (s, 3H, 14' - 0CH3), 6.25 (d, J = 8Hz, lH), 3 
6.86 (s, lH), 6.87 (d, J = 8Hz, lH), 7.08 (t, J = 8Hz, 1H); mass spectrum (rel. intensity) 670 

(M+, 6%). 642 (M+-28, 89). 639 (M+-31, 5). 627 (14), 611 (5), 569 (45), 321 (25), 168 (82) and 140 

(100). 

Haplocidiphytine Q. C37h38~4~8 (by high-resolution w s s   frome:; me:;^) czystal?iz~d frrm et'snol 

as small needles, m.p. 334' (decamp.), [a]:= 91.5'(~ = 0.55 in CHCLJ). Haplocidiphytine exhibited 

EtOH KBr the following spctral data h e x  235 (s 32,9001, 265 ( €  20,900) and 290 (infl~ 7,000), ymax 3344, 1742 

(kctone C = 0) and 1639 cm-' (lactam C = 0); 6 CDCl ) 1.30 (t, J = 7Hz, 3H), 3.00 (s ,  3H), 5.64 (s, 3 

ZH), 6.18 (dd, J = 8, lHz, IH), 6.94 (dd, J = 8, lHz, lH), 6.94 (dd, 3 = 8, lHz, l~), 6.99 (s, l~), 

7.04 (t, J = 8Hr, 1H) and two D20 exchangeable signals at 8.97 (s, 1H) and 10.25 ( s ,  lH); m.s. (re- 

+ lative intensity) 666 (C37H38N408. M+, 6%), 638 (C36H38N407, M+ - CO, loo), 622 (C36H38N406, M - 
+ + 

CO,, 7), 607 (C35H35N406. M - C02 - CH3, 441, 594.(C35H38N405, M - CO - C02, 19). 579 (19), 551 

(24), 172 (C12H14N, 17), 170 (Cl2Hl2N. 12) and 134. 

1 The spectral data of haplocidiphytine were indicative of the assigned structure 0. The H m r  

of haplocidiphytine clearly defined the aromatic portions of the molecule showing signals for the 

single aromatic proton on the aspidasperma portion, the three adjacent aromatic protons on the re- 

arranged canthinone portion and a shielded aromatic methoxyl (16 - OW). The presence of the sig- 

nal at 6 1.30 (t, 3H) and the D20 exchangeable signal it 10.25 (s, 1H) indicated the presence of a 

17-hydroxyl group that is hydrogen-bonded to the carbonyl function of a N(1)-propionyl group as in 

3 cimilaphytine5 and cimicine . The signal ar 5.64 (s ,  2H) showed that the aspidosperma portion of 
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5 
haplocidiph~tine has a 6,7-double bond as in cimilophytine . The aspidosperma portion of haploci- 

5 
diph~tine is thus similar to the aspidosperma portion of cimilophytine . The occurrence of the 

second downfield phenolic proton of haplocidiphytine at 6 8.97 instead of at about 6 11.40 indi 

1 
cated4 that the compound had a rearranged canthiphytine unit as in haplophytine and not  an un- 

4 5 
rearranged canthiphytine unit as in cimiciphytine or cimilophytine . 

1 The H nmr of&had no signal attributable to an aliphatic N-methyl thus indicating that haploci- 

diphytine lacked an N(6') - methyl group. 

The 13c nmr spectrum of haplocidiphytine with 37 distinct signals (Table 1) is in agreement with 

the assigned structure Q,) and confirmed that haplocidiphytine has a rearranged canthiphytine unit 

as in haplophytine (2). The 16'-carbonyl carbon was observed at 6 197.0 (s) analogous to that 

(197.2) shown1 by haplophytine. The remaining three carbonyl groups in&were observed at 6 175.5, 

174.9 and 172.9. The CH of the N-propionyl function was easily recognisable at 6 9.5. The other 
3 

signals can be assigned as shown in Table 1. 

Catalytic hydrogenation of haplocidiphytine (5 mg) gave the t e t r a h y d r o d e r i v a t i ~ w h i c h  on methyla- 

tion in methanol with excess ethereal dlaznmcthane fo1,lowed hg purification on tlc gave the 14'- 

methyl ether of tetrahydrohaplocidiphytine methyl ester (5, 3 mg, m.p. 259-60'). iexhibited the 

following spectral data: 6 (CDC1 ) 1.27 (t, J = 7Hz, 3H). 3.07 ( s ,  3H, 16 - 0CH3), 3.57 ( s ,  3H, - 
3 

Co-0CH ) ,  3 . ~ 6  ( 8 ,  3H, 14' - 0CH3), 6.18 (d, J = G i z ,  1;;). i.7P ( s ,  lii), L.88 (d, J = 8He, lH), 
3 - 

7.07 (t, J = 8Hz, 1H) and a D 0 exchangeable signal at 10.56 (s ,  lH, 17 - OH); m/z (relative in- 2 
+ 

tensity), 698 (M , 19), 684 (71). 670 (M+-28, 90). 656 (31), 639 (17). 625 (17), 597 (46), 307 

22), 168 (100) and 149 (56). The stereochemistry of Land &has been put forward as shown by ana- 

logy with all other related indole alkaloids having the canthinone-aspidosperma units that have 

1-5 been isolated from Haplaphyton cimicidum . 
Norisohaplophytine and haplocidiphytine thus represent new types of bisindole alkaloids. Noriso- 

haplophytine is derived by coupling of a rearranged canthiphytine unit with a norisoaspidophytine 

unit and haplocidiphytine is derived by the coupling of a rearranged norcanthiphytine unit with a 

dehydrocimicidine unit. 
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