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In the course of continuing searah ior new type8 bi oompound8 of 

pharnoologloal interest irtm the leave8 of Murrasa koenlrll Spreng, (fen. 

Kuteoeae) three new baeee poee'eaelng novel etructuree have bean ieolated 

in addition to the kmm mahanlmblne.3 

The Sir& new alkaloid named oyolomahenlmblne, C&5NO W, 331)s 

m.p. IW,[~]~3& (CEC13),~ BEU. (KBr) 3425 (-NE), 1615, end 1602 am" (ar. 

system), had a U.V. epectru,lrax. (INOH) 348, 251, 257, 307, and 341 BP 

(loge 4.51, 4.2S, 4.06, 3.95, and 3.35 rerpeotlvely) lndloatlng the preeenoe 

of a carbazole nucleue ae In tetrahydromahanlmblne. 3 The 8.m.r. epeotru 

(CC14) shored the follow&g elgnale+: 8.64, & 6, two methyl8 - one -O-CG_s 

and the other &-CC- both overlapping; 7.67, I, 3, ar. s; 5.89, x, 1, 

beneyllc methlne proton; 5.2S, b& 2,-C&&; 2.45, &, 1, -@; 2.37, & 1, 

ar. proton (C&); the other aromatic proton6 (Cg) appear at a.12 (1, g) and 

In the region 2.57 to 3.002 (3 protone) reepectlvely. On reduatlon wlth Pt 

catalyet cyolomahenlmblne yielded the d.%hydro- derivative, l .p. 135-7.. The 

. .~ 

+z, q ultlpllclty (5 elnglet; a, doublet; a, broad doublet, and E, 

multiplot), number of protone under the peak and aeelgnment given: 
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n.m.r. spectnu (Ccl*) OS this 00=p0und was similar to that oi the parent 

compound axoept that the two methylene protona at 5.28Z had disappeared; 

instead a doublet for three proton8 (J = 5.S c.p.6.) appeared at 9.43r and 

the methyl Dignal at 8.642‘ in the parent compound had also become a doublet 

at 8.802. All thie evidence considered along with the known presence of 

rahanimbine in the leaves of this plant pointed clearly toward8 a partial 

structure (I): 

(I) (IIc; B = OYe; R' = H) 

Thie partial structure received support frua the mass ape&rum of 

cyclomahanimbine which &bored, apart from the M* peak at r/z 331 the baae 

peak atg/= 243. The latter corresponded to the ion (IIa) also obtained in 

the PBS% spectrum of mahanlmbine3 (III). Analogous peaks at dg 309 and 

de 278 corresponding to (IIB and 11~) mere obtained In the mass spectra of 

koenigicine and koenimbin.4 

The known functions of cyclomahanimbine and its molecular i'OrmUla, 

C23H25NOr nom require it to oe pentacyclic. Further, the fact that 

nahanimbine had the same molecular formula led directly to the mechanisti- 

cally feasible structure (IV) for the new Dase as shown: 

CH3 

Ii+ 
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Yethylation of cyclorabanimbine with methyl iodide and Sodiln 

hydride in dry benzene gave N-methylcyclonahanimbine, C..&,NO, m.p. 169-70.. 

In the n.m.r. Spectrum (CCl4) of this compound the N-CC signal appeared as 

a singlet (3H) at 6.14% and the benzyllc q  ethine proton moved downfield t0 

6.042 whereas the SC-C& protons bad moved upfield to 8.8Oc. The rest of 

the protons appeared at the same place as in the parent compound. 

All the physico-chemical data on cycloqahanimbine and its derivatives 

thus fit in nicely with the structure proposed. 

The second alkaloid again had the molecular fO_Ula, Cz3H25N0 (MT 

331), n.p. 145*,pl i3* - 1.23. (CHC13),*max. (KDr) 3455 (-NE), 2950, 2920, 

2850 (C-methyls), 1625, 1605 (ar. system), 1375 and 1365 cm" (gem dimethyl 

group). Its u.v. spectrum, Amax. (EtOH) 242, 255, 260, 3OS, and 331 a~ 

(log6 4.61, 4.43, 4.40, 4.21, and 3.62 respectively) indicated that it had 

the same type of chromophore as In (IV). The n.m.r. epectrum (CDC13) showed 

the following signals': 9.29, =, 3, -C-CC in a cyclobutane ring; 8.S7, 8, 3, 

-O-c-g3; 0.47, s, 3, -C-z3 in a cyclobutane ring; 7.64, g, 3, ar.E%; 6.74, 

& 1, benzylic q  ethine proton; 2.26, TV, 1, ar. proton (C,g). There were 

5 mzore protone in the region 1.92 to 2.957 - i for -NJ and 4 for ar. protons. 

The absence of signals for any olefinic protons was supported by lack of 

hydrogen uptake during catalytic reduction experiments. The mass spectrum 

showed the bl+ peak at ds 331 (base peak) and ions at ds 248 (82%). The 

combined evidence thus pointed strongly to the partial structure (I) plus 

aC 5 unit. As there was no other 

apparent that it had a hexacyclic 

in benzene and shaken with silica 

resin (Hi+) yielded this new hose. 

double bond in the molecule, it was 

structure. Furt!ler, mahanimbine dissolved 

gel(48 hre.) or Dorex 5Ow-X8 ion exchange 

All this data could be sunuilarized in the 

formula (V) for this base which is now named ns bicyclonahanimbine. 

The conversion of mahanimbine into hicyclomahanimhine could be 

explained as follows and in view of the ease with which the side-chain of 

the former undergoes cyclisation even under mild acidic conditions, it is 
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poaaible that biayalomahanlmblne la, in taat an artifaat. 

Uehanlmbine 

(IIL) z (IV) 

q?cH3 - q?gH3 
(VI 

Blayalomahanimblne, n ethylated am in the came d oycl~h~lmbine, 

yielded the N-methyl derivative, m,p. 1656’. Ita mama ape&N ehowed M+ peak 

at do 345 and the baae peak at d* 262. In the n.m.r. apeotnr (CDC13), the 

N-C+, peak l howad up at 8.9W and the bensylio methlne proton, am in the aare 

OS ayclomahanimbine, moved downfield by 0.807 to 6.947. Thi8 data ia in 

complete aoaord with the structure of bioyolomabaalmblne nor auggeated. 

The third altalold, mahanlmbidine, C23H25N0 (M+, 33i), B.p. 266’ w(u 

optfaally inact iv8. Ita U.V. spectrum, arex. (EtOH) 241, 257, 307, and 

336 r)c (lo@ 4.62, 4.37, 4.20, and 3.61 reepeotively) auggeated that the 

baaio ahrowphore was the eame am in the previoue two compounds. The 1.r. 

epectru (KBr) ahored peaka at 29i0, 2935, 2900 (C-methyls), 1640, 1600 (are 

water), -’ 1380 and 1370 om (gem dimethyl group). Signlllaantly, there we8 

no abeorption band for either the -OH or -NH group. The .n.m.r. ape0tN 

(CDC13) ahowed the folloulng aignala*: 8.74, 2, 3, -CA& oi gem dbethyl; 

8.57, ,, 3, -O-c-+$, * 8.10, =, 3, the other -C-a of the gem dimethyl; 
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7.67, 4, 3, ar. L&3; 6.67, a, 1, banaylic aethine proton; 2.GG to 2.67, B, 

6, ar. protona. There was no algnal for -NE nor for any OlefiuiC prOtOM. 

The mama spectrum of the baae[dg 331 (lf), 316 (baa0 peak), 248]irplhhad 

once again the ion (IIa) as part of the structure. 

Applying the reaaoning a8 in the previou8 two canes, it Was apparent 

that nahanirbidlne had a hexaoyollo l truoture and that the oaxbaaole D UcU 

common to two rings. The oombined data led dlreotly to the 8trUCtUm (VI) 

for mahaaimbldim. Mechanistically, suoh a structure"oould be easily 

tiaualiaed to be derived from mahanlmbine as shown: 

In view of the atriki_rg struotural resemblauce of these alkaloida 

from Murraya koeninii Spreng. to the cannabia oonatituenta' on the one hand 

and aoronyoine 6.7 from Acronyohia baueri Schott (ram. Rutaoea9) on the other, 

these compounda merit a detailed evaluation of their biologioal aatirity. 

This is nor in pmgreaa. 
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