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Abstract—The title chiral amine, 3-(4-methoxyphenyl)-1-methylpropylamine 5 has been synthesized from naturally abundant
betuligenol 1 in three steps and also in good yield. Furthermore, the versatile intermediate 3 could be manipulated for the preparation
of chiral disulphide 7. The amine derivative 5 prepared from (�)-betuligenol showed significant growth inhibition and antifeedant activity.
# 2004 Elsevier Ltd. All rights reserved.
We have been working1�5 on different parts of Taxus
wallichiana collected from different parts of India for
the isolation of paclitaxel=(taxol1), its important ana-
logues and precursor 10-deacetyl baccatin III. During
the course of this investigation, we have isolated a
major compound from the leaves of Taxus wallichiana
collected from Kashmir, India, which was identified as
(+)-betuligenol 1.6 We have also isolated (�)-betuloside
and its aglycone (�)-betuligenol from the leaves of the
same plant collected from Himachal Pradesh, India.
The absolute configuration at the chiral centre in the
aglycone portion of (�)-betuloside has been found to be
R by X-ray diffraction studies.7 As 1 could be isolated
with a yield of 0.2–0.4% from the leaves of T. wall-
ichiana and its chemistry has never been studied; we
have studied its chemistry to prepare some of its inter-
esting derivatives for potential biological activity.

The reaction of (+)-betuligenol 1, [a]D23 +16� (c 1,
MeOH), with 48% HBr at 80 �C cleanly produced its
phenolic bromo derivative 2 with a yield of 70%. The
above derivative 2 was then converted into its methyl
ether 3 with dimethyl sulphate in refluxing acetone. As
depicted in Scheme 1, the derivative 3 was found to be a
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Scheme 1. Reagents and conditions: (i) HBr (48% aq.), 80 �C, 6 h, 70%; (ii) Me2SO4, K2CO3, acetone, reflux, 4 h, 85%; (iii) NaN3, DMF, 70
�C, 6 h,

80%; (iv) Pd–C (10%), EtOH, H2, rt, overnight, 80%; (v) KSCN, DMF, 60 �C, 4 h, 75%; (vi) LAH, THF, reflux, 8 h, 70%.
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versatile intermediate as it can be manipulated for the
preparation of both chiral amine 5 and disulphide 7
analogues of (+)-betuligenol 1 in good yields.

The bromo derivative 3 was converted into the chiral
amine 5 in a two steps reaction sequence which includes
reaction of 3 with sodium azide in DMF at 60 �C to
form the azide 4 in 85% yield which was then converted
into the amine 5 through catalytic hydrogenation in
presence of Pd/C in an excellent yield.

Following another sequence of reactions the same reac-
tive bromo intermediate 3 was converted into a dis-
ulphide 7 by first treating it with potassium thiocyanate
to form the thiocyanate compound 6 which was then
reduced with LiAlH4 at 60

�C to form the disulphide 7
in 70% yield. The LiAlH4 reduction of the thiocyanate
6 under the reaction condition directly gave the di-
sulphide 7 instead of a thiol (SH) product as evidenced
by mass spectral data. Also, the LiAlH4 reduction
product of thiocyanate 6 remained unchanged under
the condition of disulphide formation in presence of
iodine.8

It is worth mentioning that we have also isolated9 the
(�)-betuligenol which is the optical isomer of (+)-
betuligenol 1 from the needles of T. wallichiana. (�)-
Betuligenol has also been converted into amorphous
solid, (+)-(R)-3-(4-methoxyphenyl)-1-methylpropyla-
mine, [a]D23 +8.0� (c 1, MeOH) following the same
sequence of reactions as described in Scheme 1.

(�)-Betuligenol was not found to be active in bioassay
studies as a growth inhibitor or an antifeedant. But the
amine derivative (R)-5 prepared from (�)-betuligenol
showed significant activity as a growth inhibitor and
antifeedant against 4th instar larvae of Spilarctia obli-
qua Walker (Bihar hairy caterpillar) (Table 1). This
insect attacks more than twenty cash crops like lentil,
mint and coleus etc.10�14 In conclusion, we have devel-
oped a synthetic sequence through which both the chiral
precursors of dobutamine, that is, (S)- as well as (R)-3-
(4-methoxyphenyl)-1-methylpropylamine 5 could be
readily synthesized from the naturally abundant (+)-
betuligenol 1 as well as (�)-betuligenol in good yield.
Further, we have demonstrated the versatility of inter-
mediate 3 as it can easily be manipulated for the
synthesis of both chiral amine 5 and disulphide 7
analogues of betuligenol.
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Table 1.
Compd
 Concentration
(ppm)
% Feeding
deterrency
% Growth
inhibition
(R)-5
 1000
 32.0
 48.0

2000
 40.0
 59.0

3000
 64.0
 72.0

4000
 82.0
 100.0

5000
 100.0
 128.0
Azadirachtin
 1000
 100.0
 —

Diflubenzuron
 5
 —
 100.0
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under controlled conditions at 26 �C.14 Antifeedant and
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gain or loss data was used to analyze % growth inhibi-
tion.16 Azadirachtin from neem tree and diflubenzuron,
which were used as a positive control, were obtained from
SIGMA Chemicals Company, USA. Solvent acetone was
used in negative control.
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