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STRUCTURES OF MURRAYASTINE, MURRAYALINE, AND PYRAYAFOLINE;
THREE NEW CARBAZOLE ALKALOIDS FROM MURRAYA EUCHRESTIFOLIAI)
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The structures of murrayastine (1), murrayaline- (2), and pyrayafoline
(3), new carbazole alkaloids from Murraya euchrestifolia Hayata

(Rutaceae) collected in Taiwan, have been determined by spectral and
synthesis experiments.
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During a current project dealing with the constituents of Murraya plants
(Rutaceae), we have demonstrated the presence of many kinds of monomeric carba-

zoles, carbazolequinones, and dimeric carbazole alkaloids in the root bark of

2)

Murraya euchrestifolia Hayata collected in Taiwan. This paper describes the

isolation and structure elucidation of three new carbazole alkaloids named
murrayastine (1), murrayaline (2), and pyrayafoline (3) from the stem bark of the
same plant material.3) )

Murrayastine (1), C16H17N03, [m/z 271.1191 (M+, found); 271.1207, calcd; m/z:
271 (M+, 100%), 256, 228, 213, 197, 183, and 170) was obtained as colorless syrup
(yield : 0.0005% from dried bark). The UV [Amax (MeOH) : 224, 247, 255, 298, 322,
and 336 nm] and IR spectra [Vma (CHC13): 1630 and 1585 cm_l] showed absorptions
typical of a carbazole nucleus. ) The “H-NMR spectrums)

butable to an aryl methyl [§ 2.47 (3H, s)] and three methoxy groups [§ 3.95, 3.96,

contained signals attri-

and 4.00 (each 3H, s)]. In the aromatic proton region, two one-proton singlets
(8 6.65 and 7.32), and AB-type signals [§ 6.80 and 7.56 (each 1H, 4, J = 8 Hz)]
were observed. Among these aromatic proton signals, lower signals at & 7.32 (1H,
s) and 7.56 (1H, d) were assignable to H-4 and H-5, respectively.4) In NOE
experiments, irradiation of the aryl methyl proton at § 2.47 revealed 12.4% and
21.6% enhancements of the signals at 8§ 6.65 (H-2) and 7.32 (H-4), respectively.
These spectral results suggest the structure 1 for murrayastine. Further evidence
comes from the synthesis of 1. Condensation (Cu, K2CO3, pyridine) between
l-bromo-2-methoxy-4~-methylbenzene (§)6) and 27) followed by hydrolysis with 20%
KOH-EtOH afforded diphenylamine (2),8,9) mp 73-75°C, as colorless prisms from
hexane. Treatment of 9 with palladium acetate [Pd(OAc)zllo) in dimethylformamide
(DMF) led to 1, which was found to be identical with natural murrayastine by
comparison of the IR, MS, and 1H-NMR spectra.
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Murrayaline (2), 016H15NO3, [m/z 269.1002 (M+, found); 269.1050, calcd] was
isolated as pale yellow prisms from acetone, mp 248-250°C, yield: 0.0003%, and
showed the following spectral data: UV xmax (MeOH) : 226, 260 (sh.), 304, and 383
nm; IR Vnax (KBr): 3370, 1650, 1630, 1600, 1590, and 1580 cmﬁl; MS m/z: 269 (M+,
100%), 254, 226, 211, 198, 183, and 167. The observation of a one-proton singlet
at & 10.58 together with the IR band at 1650 cm_l revealed the presence of a
formyl moiety in the molecule. Further, the 1H—NMR spectrum of murrayaline
showed signals assignable to an aryl methyl [§ 2.35 (3H, s)] and two methoxy
groups [§ 3.90 and 3.98 (each 3H, s)] as well as four aromatic protons [§ 6.91
(14, s), 7.95 (1H, s), 6.77 (1H, 4, J§ = 9 Hz), and 8.02 (1H, 4, J = 9 Hz)] similar
to those of murrayastine (1). However, in NOE experiments, irradiation of the
aryl methyl proton (8§ 2.35) gave a 17.6% enhancement only of the signal at § 7.95
assignable to H-4. Further, a 26.9% enhancement of the signal at & 6.91 (H-1),
and an 18.8% at 8§ 6.77 (H-6) were observed on irradiation of the methoxy signal at
3 3.90 and at § 3.98, respectively. These data suggest that the location of
substituents in the murrayaline molecule was 2, 3, 7, and 8, unlike murrayastine
(1), and that the methyl and formyl moieties were attached at C-3, and C-8,
respectively. Synthesis of 2 was also carried out as follows: Condensation of
11) and §12)
3~hydroxyacetanilide, followed by alkaline hydrolysis led to diphenylamine
(19).14) 2:15) np 246-248°C,
as pale yellow prisms from acetone, which was found to be identical with natural

l1-bromo-3-methoxy-4-methylbenzene (6) which was prepared from 2-allyl-

13)

Treatment of 10 with Pd(OAc)Z, and then acid gave 2,

murrayaline (IR, lH—NMR, and MS). This is the first isolation of a carbazole

alkaloid having a one-carbon unit at the ring considered biogenetically to be

derived from an anthranilate.ls)
CH3O N-=Ac 0 N~Ac
H H
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Pyrayafoline (3), C, H,oNO,, [m/z 293.1399 (M+, found); 293.1414, calcd] was
4 2 197192

obtained as colorless plates from ether, mp 228-231°C; yield: 0.0002%; UV M max

(MeOH) : 222, 239, 286 (sh.), 295, and 334 nm; IR Vmax (KBr): 1625, 1605, and 1590
cm—l; MS m/z: 293 (M+), 278 (100%), 263, and 234. In the 1H-—NMR spectrum of
pyrayafoline, an appearance of AB-type signals at § 5.67 and 6.58 (each 1H, 4, J =
10 Hz) together with a six-proton singlet at 8 1.47 suggested the presence of a
dimethylpyran ring system in the molecule. Other 1H—NMR signals [8 2.33 (3H, s),
3.89 (3H, s), 6.67 (1H, &, J = 8 Hz), 6.83 (lH, s), 7.62 (lH, s), 7.63 (1H, 4, J =
8 Hz), and 7,77 (1H, br s)] were similar to those of murrayaline (2) except for a
formyl and a methoxy proton signal. To confirm the structure of this alkaloid,

synthesis of 3 and 4 was attempted as follow: the diphenylamine (12)9’17),

18) and §11) was treated with Pd(OAc)2 in DMF

as colorless plates, mp 230-232°C, which was found to be identical
9,19)

prepared by condensation between 11
9,15)

with natural pyrayafoline (IR, 1H-NMR, and MS). The isomer 4,
9,20)

colorless oil,

was also synthesized from 13 18)

[mp 87-88°C, yellow plates, prepared from 11
and §6)] by cyclization with Pd(OAc)2 in DMF, and it showed a 1H-NMR spectrum
different from that of natural pyrayafoline. These results led us to assign the

structure 3 to pyrayafoline.
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