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Summary: A novel skeletal cytotoxic indole-naphthoquinone alkaloid, murrapanine, 

has been isolated from the root bark of Murraya paniculata var. omphalocarpa and its 

structure has been established from spectral data and single-crystal X-ray analysis; 

the synthesis of murrapanine from indole-3-aldehyde is also described. 

Certain Murraya species are known to be rich sources of new alkaloids.’ In 

continuation of our studies on the constituents of Murraya paniculata var. 

omphalocarpa Hayata (Rutaceae) collected in Taiwan for novel bioactive compounds, 2 

we report herein on the structural elucidation of murrapanine (l), a new alkaloid 

isolated from the root bark of this plant. 

Murrapanine (1) [C20H1 5 N03; talc. (Mf) m/z 317.1051, found 317.103113 was 

isolated as deep purplish prisms, m.p. 278-280 oC (Et20). That 1 contained an indole- 

naphtho-1,4-quinone moiety was suggested by its U.V. [It,,,. (MeOH) nm (log E): 

220.7(4.56), 246.1(4.25), 280.9(4.32), and 323.3(3.73)] and i.r. [vmax. (KBr) cm-’ ; 

3369 (NH), 1678, 1651, 1616, 1594, 1562, and 15381 spectra coupled with the 

appearance of two carbonyl carbon signals at 6 179.1 and 185.1 in the ’ 3C n.m.r. 

spectrum. The ’ H n.m.r. spectrum of 1 displayed signals which were assigned as 

follows: four mutually-coupled protons at 6 6.98 [dt, J=l.2 and 7.9 Hz, H(5)]; 7.12 [dt, 

H(6)], 7.24 [dd, J=l.2 and 7.9 Hz, H(7)], and 7.48 [dd, H(4)]; a pair of meta-coupled 

protons at 6 7.59 [d, J=l .5 Hz, H(7’)] and 7.89 [d, H(S)]; a proton doublet at 6 7.50 [J=2.6 
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Hz, H(2)]; a sharp singlet at 6 6.21 [H(3')]; a broad NH signal at 6 10.47; and two three- 

proton singlets at 6 2.52 and 3.87 for Ar-Me and Ar-OMe, respectively. 

A single-crystal X-ray analysis established the complete structure of 1 .4 A view 

of the solid-state conformation is provided in Figure 1. Steric overcrowding of 

substituents at C(l’) and C(8’) of the naphthoquinone system is relieved by a 

combination of effects: exocyclic bond angle deformation at C(8’) [C(3)-C(8’)- 

C(7’)=118.1(1)’ cc C(3)-C(8’)-C(8a’)=124.2(1)“]; twisting about the C(l’)-C(8a’) and 

C(8a’)-C(8’) bond, which results in buckling of the naphthoquinone rings, as well as 

the C(3)-C(8’) bond;5 out-of-plane bending of C(8’) ( A = 0.096 A) from the least- 

squares plane through the atoms of the planar indole moiety (r.m.s.d. = 0.008 A). In 
crystals of 1, molecules related by the 2l screw axis along b are associated by an N- 

H.-.O hydrogen bond [N(1)...0(9’) = 2.830(2) A]. 
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The synthesis of 1 is summarized in Scheme 1. The indole-3-aldehyde (2) was 

tosylated to yield 3 (mp 148-15O’C). The diene-substituted indole [5, m/z 183(M+)] 

was obtained by treatment of 3 with isobutenyl magnesium chloride to give 4 [m/z 

355 (M*)], followed by dehydration. Cyclization of 5 with methoxyquinone via a 

Diels-Alder [4+2] thermal reaction afforded 1 as violet crystals6f7 The identity of 

this synthetic compound with the naturally occurring murrapanine reported above was 

established by a direct comparison (mixed mp and spectral data).6 
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Scheme 1 

Murrapanine (1) represents the first instance of the occurrence of an indole- 

naphthoquinone alkaloid in a natural source.8 In the KB tissue culture assay, 
murrapanine demonstrated significant cytotoxicity (ED58 = 3.3 pg/ml). 
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