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Abstract—A new tetranortriterpenoid, nimocinol has been isolated from the undried winter leaves of Azadirachta
indica. Its structure has been determined as 6a-hydroxyazadirone through comparison of its spectral data with those of

related meliacins and chemical studies.

INTRODUCTION

Azadirachta indica (Meliaceae) is indigenous to the Indo-
Pakistan subcontinent. Its various parts are reputed as
therapeutic agents and the leaves have been used in the
treatment of ulcer, eczema, jaundice and liver complaints
[1-4]. As a result of studies in the constituents of neem
leaves, a new bitter tetranortriterpenoid provisionally
named nimocinol has been isolated and its structure
elucidated as 6a-hydroxyazadirone (1) through spectral
and chemical studies. Compound 1 is of potential phar-
macological importance as 6f-acetoxyazadirone (dys-
obinin) [ 5] has been reported to possess the general CNS-
depressant action.

RESULTS AND DISCUSSION

Nimocinol (1) has molecular formula C,3H3405 (high
resolution mass). Its UV spectrum showed absorption at
210 nm, and the IR spectrum showed peaks at 3480 cm ™!
(-OH), 1720em™! (ester carbonyl), 1665cm™! (cyclo-
hexenone), 1650 and 820cm™! (trisubstituted double
bond), 3100, 1505 and 875 cm™* (furan ring).

The '"H NMR spectrum of 1 (Table 1) showed a pair of
doublets at 67.06 and 5.82 (J = 10.0 Hz) related to H-1
and H-2 respectively, three one-proton multiplets at 67.30
(H-21),7.18 (H-23)and 6.22 (H-22) and a narrow multiplet
at §5.37 (H-15). These values are in agreement with those
reported for the same protons in azadirone [6]. However,

Table 1. 'H NMR spectral data of tetranortriterpenoids

6o-Acetoxy
Assignment 1 2 3 4 azadirone [8]
H-1 706(d)*  7.10(d)* 7.08 (d)* 6.96 (d)* 7.14 (d)t
H-2 5.82(d)* 595(d)* 5.87(d)* 5.77@)* 593 )t
H-5 217@dy*  225(d)* 227(d)* 3.40(s) NI
H-6 430(dd)*  5.41(dd)* 4.17 (dd)* — 5.42 (dd)t
H-7 530(d)y*  545(d)* 4.00(d)* 491 (s) 5.47(d)t
H-15 5.37 (m) 5.38 (m) 5.60 (m) 5.35(m) 5.40 (d)t
H-21 7.30 (m) 7.32(m) 7.39 (m) 7.27-7.40% 7.38 (m)
H-22 6.22 (m) 6.20 (m) 6.29 (m) 6.22 (m) 6.28 (m)
H-23 7.18 (m) 7.11 (m) 7.26 (m) 7.27-7.40% 7.25 (m)
OAc 1.97(s) 200, 2.04(s)  — 1.95(s) 2.00, 2.04 (s)
OH 250(brm) ~ — 3.50 (2H, br m) — —
C-methyls  1.07(s) 1.12(s) 1.08 (s) 0.82(s) 0.81 (s)
1.18(s) 1L17(6H,s)  1.16(s) 1.07(s) 1.18 (6H, 5)
1.21(s) 1.25(s) 1.18(s) 1.14(s) 1.26(s)
1.25(s) 1.31(s) 1.23(s) 1.17(6H, s) 1.33(s)
1.35(s) 1.35(s)

*Multiplicities: J, , = 10.0 Hz, J5, 65 = 11.25 Hz, Jgp,75 = 2.5 Hz.
+Multiplicities: J; , = 100 Hz, J5, 65 = 120 Hz, Jg4, 75 = 2.0 Hz.

§Two-protons broad multiplet.
NI, Not indicated; all values are in é (ppm) relative to TMS.
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Azadirone , R*,R* =H, R’ = Ac 5
1 R'=0OH,R*=H.R*=Ac
2 R'=0Ac.R?=H,R'= Ac
3 R!=Q0H, R*=H,R’=H
4 R, R'=0,R'=Ac
Dysobinin, R' =H, R* = 0Ac,R* = Ac
Dysobindiol . R'=H.R*=0OH,R’= H

in the 'H NMR spectrum of azadirone, the 7B-proton
geminal to the acetoxy group is a triplet at 45.35 whereas
the signal corresponding to the same proton in nimocinol
(1) is a doublet at §5.30 (J = 2.50 Hz) indicating the
presence of a substituent at C-6. The hydroxyl nature of
this substituent was indicated by IR, 'H (Table 1) and
13C NMR (Table 2) spectra, formation of an acetate (2)
and oxidation (CrO;-pyridine) [7] to a ketone (4). The
'H NMR spectrum of 1 showed a doublet at §2.17
(J/ = 11.25Hz) and a doublet of doublets at §4.30
(J =11.25, 2.50 Hz) attributable to H-5 and H-6 re-
spectively. The latter signal was fully resolved on addition
of D,O while the signal of the hydroxyl proton at §2.50
disappeared. The location of the hydroxyl function at C-6
was conclusively shown by the 'H NMR spectrum of 4
(Table 1) in which the signals of H-5 and H-7 appeared as
one proton singlets at §3.40 and 4.91 respectively. The

Table 2. '*C NMR spectral data of tetra-
nortriterpenoid 1

C o C é
1 157.30 15 119.55
2 126.10 16 34.32*
3 205.90 17 51.64
4 40.50 20 124.36
5 49.80 21 142.55
6 68.00 22 110.93
7 79.00 23 139.63
I
8 4543 O-C-CH, 17197
?l)
9 37.15 O-C-CH;, 21.20%
10 43.11 CMe 27.07
11 16.30 20.79%
12 33.60* 20.22%
13 47.08 19.64
14 158.00 14.04

All values are in é (ppm) relative to TMS.
* T Assignments may be reversed.
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orientation of the hydroxyl function was arrived at
through a comparison of the coupling constants of H-6 of
nimocinol with those of 6a-acetoxyazadirone (Table 1),
isolated earlier from the fruits of Chisocheton paniculatus
[8], and other 6a-substituted meliacins [9, 10] which led
to the conclusion that the hydroxyl function at C-6in 1 is
also equatorial and «-oriented.

Further, acetylation (Ac,O-pyridine) of 1 gave the
corresponding acetate (2) which has been identified as 6a-
acetoxyazadirone through its 'H NMR spectrum which
showed close similarity in the coupling constants of H-6
and H-7 with those reported for the latter (loc. cit.). On the
other hand, a direct comparison of the coupling constants
of H-6 and H-7 of nimocinol acetate (2) and dysobinin,
isolated earlier from the fruits of Dysoxylum binectari-
Jerum[ 5], could not be made since they are not reported in
the latter case. However, the small coupling constants
reported for the carbinylic protons (H-6 and H-7) in
dysobindiol (J = 3.0 and 4.0 Hz) and its failure to form
the isopropylidine derivative [5] showed that in dyso-
bindiol the hydroxyl function at C-6 is f-oriented and is
trans to the hydroxyl group at C-7. In contrast to this
observation, the present diol (3) obtained through mild
alkaline hydrolysis of 1, formed the isopropylidine de-
rivative (5), in analogy to the behaviour of the known diol
obtained through the alkaline hydrolysis of 6a-acetoxy-
azadirone (loc. cit.). Further, the 'H NMR of 3 exhibited
larger coupling constant for H-6 (J¢p 5, = 11.25 Hz)
showing that the hydroxyl group at C-6 is a-oriented and
cis to the hydroxyl function located at C-7. The diol (3) on
reacetylation (Ac,O-p-toluenesulphonic acid) [11] gave
nimocinol acetate (2), showing that no change in configur-
ation had taken place during alkaline hydrolysis of
nimocinol.

In the light of the above facts it is evident that nimocinol
acetate (2) is identical with 6a-acetoxyazadirone and is the
C-6 epimer of dysobinin (loc. cit.).

EXPERIMENTAL

Mps were recorded in glass capillary tubes and are uncosr-
rected. Mass spectra were recorded on double focussing mass
spectrometers connected to PDP 11/34 computer system. 'H and
3C NMR (broad band and gated spin echo) spectra were
recorded in CDCl; with TMS as internal reference. '*C NMR
spectral assignments have been made partly through the appear-
ance of signals in the spin-echo spectrum and partly through a
comparison with published data for similar compounds [12, 13].
The purity of samples was checked on TLC (silica gel SIF-254
precoated aluminium cards).

The ethanolic extract of the undried neem leaves, collected in
winter from Karachi region, was divided into acidic and neutral
fractions. The petroleum soluble portion of the latter fraction
was partitioned between petroleum and 909, MeOH and the
residue, obtained from the methanolic phase after usual working,
was subjected to prep. TLC (silica gel, C4H-EtOAc, 17:3). As
a result, 1 has been isolated as a crystalline solid which
on recrystallization from MeOH formed needles, mp 130°,
[a]Z} +24.4° (CHCl;). EIMS m/z (rel. int.): 4522585 ((M]",
calc. for C 3H ;405 452.2563) (80), 3922347 [M —AcOH]*
(22), 359.2032 [M —AcOH-H,0-Me]* (13), 137.0981
[CoH,30]" (100) and 81.0341 [C H,0]™ (65).

Acetylation of 1 10.2. To a soln of 1 (25 mg) in pyridine (1 ml),
Ac,O (1 ml) was added and the reaction mixture was kept for
4 hr at room temp. On usual work-up chromatographically
pure 2 was obtained, mp 107-108". [a]d’ +75° (CHCl,).
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IR vCHCl em~*; 3100 (furan), 1735 (br s, ester carbonyls), 1665
(cyclohexenone), 1505 and 875 (furan). EIMS m/z (rel. int.): 494
(M]* (10), 374 [M — 60~ 60" (8), 359 [374 — 15]* (8), 43 (100).

Hydrolysis of 1 to 3. Compound 1 (25 mg) was taken in 5%,
methanolic KOH and refluxed at 100° for 1.5 hr. On usual work-
up of the reaction mixture, 3 was obtained as a crystalline solid
which on recrystallization from MeOH formed rods, mp
100-102°, [a]3’ +29.12° (CHCI,). IR vGHCL cm™: 3400 (OH),
3100 (furan), 1665 (cyclohexenone), 1505 and 875 (furan). EIMS
m/z (rel. int.): 410 [M]™ (40), 395[M — 15]* (12),392[M —18]*
(14), 359 [392 ~ 15— 18] (10), 315 [M ~95]" (100).

Oxidation of 1 to 4. A soln of 1 (260 mg) in pyridine (1 ml) was
added to a slurry of CrO; (300 mg) and pyridine (1.5 ml) and
stirred for 4 hr at room temp. The product 4 was obtained as a
crystalline solid which recrystallized from MeOH in fine needles
mp 227°, [a]§’ = +27.7 (CHCl;). IR vSHC cm ™ *: 3150 (furan),
1740 (ester carbonyl), 1730 (cyclohexanone), 1665 (cyclo-
hexenone), 1502 and 875 (furan). EIMS m/z (rel. int.): 450 [M]*
(60), 435 [M —15]* (3), 407 [M —43]" (5), 390 [M —60]" (6)
and 137 (100).

Isopropylidine derivative (5) of the diol (3). To a soln of 30 mg of
the diol (3) in dry Me,CO (5 ml) was added 0.4 g anhydrous
CuSO, and one drop of conc. H,SO,. Reaction mixture was
stirred at room temp. for 4 hr and filtered. The filtrate was
ammoniated, the resulting (NH,),SO, was filtered off and the
product was taken into EtOAc. Fine needles of the isopropylidine
derivative (5) were obtained, mp 79-80°, IR yCHCL em~1: 3150
(furan), 1662 (cyclohexenone), 1500 and 875 (furan). EIMS m/z
(rel. int.): 450 [M]" (2), 435 [M —15]* (2), 392 [M ~58]" (3),
137 (20), 95 (42), 81 (50) and 55 (100).
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