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Abstract--Phytochemrcal mvesttgattons on the leaves of Buxus papdlosu hdve yrelded a new sterordal base (-)- 
cyclobuxovrramine The roots of the plant have afforded an unusual cycloartenol-type trrterpenord, (-)-buxatenone 
The structures were established on the basis of ZDNMR and other spectroscoprc studies 
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INTRODUCTION 

The leaves of Buxus paprllosa C K Schneider, family 
Buxaceae, find extensive use m folk medrcme for the 
treatment of malana, rheumatrsm and skm drseases 
Prevrous mvestrgatrons on the plant have been on Its 
aerial parts and have resulted m the rsolatron and charac- 
terization of over 40 new sterotdal alkalords by our group 
in Pakistan [l-8]. We describe here the rsolatron ofa new 
sterordal base, (-)-cyclobuxovrramme (1) from the leaves 
of the plant Thus paper also describes the first phyto- 
chemical mvestrgatrons on the roots of Buxus pq~lhu 

whrch have afforded a new trrterpenord, (-)-buxatenone 
(2), whrch may be a brosynthetrc precursor to (- )- 
cyclobuxovrrtcme ES] and other related sterordal bases 

RESULTS AND DlSCUSSIOI\I 

Our first compound, ( -)-cyclobuxovrramme, afforded 
the formula C2,H,,N0 by high resolutron mass meas- 
urement, mdrcatmg the presence of seven double bond 
eqmvalents m the molecule. The UV spectrum showed a 
strong absorptron at 269 nm, characterrstrc of an %,/I- 
unsaturated ketone conjugated with the cyclopropyl ring 
[7, 81 The IR spectrum drsplayed an intense absorptron 
at 1675 cm-’ m agreement with the presence of an X,/I- 
unsaturated carbonyl functron Other absorptrons were 
at 3350 (N-H) and 1600 (C=C)cm -’ 

The ‘H NMR spectrum of the compound revealed its 
close resemblance to (-)-cyclobuxovn~me [S] It m- 
eluded four three-proton singlets at 60 88, 0.90, 1 04 and 
105 assigned to the four tertiary methyl groups A three- 
proton doublet centred at 6 1 16 (J=6 1 Hz) was due to 
the C-21 secondary methyl protons, A doublet at 60 78 (J 
=4 0 Hz) was assigned to the C-191 proton, the other half 
of the AB doublet being apparently embedded m the 
methyl/methylemc regron of the spectrum, due to the 
electron wtthdrawmg effect of the C-l carbonyl group [7, 
S]. A singlet at ii2 47 was due to the N-Me group The 
chemrcal shift of the N-Me srgnal Indicated Its presence at 
C-20 of the rmg D side cham Two AB doublets at S5 88 
and 6 35 (J = 10 1 Hz) were assigned to the C-2 and C-3 
olefimc protons, respectively, the chemical shifts mdr- 
catmg that the protons were part of an x$-unsaturated 
ketone system The overall ‘HNMR spectrum of (1) 

dtstmctly resembled that of (- )-cyclobuxovrrrcme. the 
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major dtfference bemg m the olehmc region of the two 
compounds (-)-Cyclobuxovrrrcme, which has a C-l/C-2 
double bond, has the resonances of the olefimc protons at 
6594 and 673 (3, 2== 100 Hz) The upfield shaft of the 
olefimc protons tn compound 1 as compared to cyclobux- 
ovrrrcme IS consrstent with Its locatron away from de- 
shreldmg influence of the cyclopropyl ring Smce other 
spectral propertres were srmrlar, the two compounds 
appeared to be geometrtcal Isomers 

The r3CNMR spectrum (CDCI,. 100 MHz) showed 
signals at d 14 74, 20 46, 16 01 and 23 10 which were 
assigned to the four ternary methyl carbons Three 
downfield srgnals at d 124 70. 155 61 and 204 76 were 
assigned to the olehmc carbons C-2 and C-3, and to the 
carbonyl group at C 1, respecttvely The rnulttphcrtres of 
the varroub carbons were ascertamed by DEPT and 
GASPE experrments and are presented 111 Table I 

The mass spectrum of compound 1 showed the molecu- 
lar ran at m/z 369 3024 In ‘Igreement wrth the molecular 
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Table 1. 13C NMR chemtcal shafts of cyclobuxovtramme (1) 

Chemical Chemical Chemical 

C shtft (6) C shift (6) C shtft (6) 

1 204 16 10 32 66 19 20 46 

2 124 68 11 26 91 20 58.58 

3 155 93 12 33 06 21 1730 

4 45 60 13 45 03 30 23 10 

5 40.15 14 4931 31 1601 

6 27.01 15 3169 32 21 38 

1 29.25 16 29 45 N-Me 28 40 

8 40.28 17 4190 

9 25 41 18 1474 

formula, C,,H,,NO (calcd 369.3031). A peak at m/z 354 
resulted from the loss of methyl group from the molecular 
ton Another peak at m/z 339 corresponded to the loss of- 
NHMe group from the molecular ion. The base peak at 
m/z 58 was due to dimethylimimum ion, MeCH = N+H- 
Me, resulting from the cleavage of mono-methyl amino 
group-containing rmg D side chain [9]. This confirmed 
the presence of a mono-methyl amino group at C-20. The 
above studies led to structure 1 for this new steroidal 
base, named as (-)-cyclobuxoviramme. It may anse by 
the reduction of (-)-cyclobuxoviricine to the corre- 
sponding allylic alcohol followed by an allylic rearrange- 
ment. 

Our second substance, (-)-buxatenone (2), was found 
to be a degraded cycloartenol triterpenoidal compound. 
Its molecular formula, confirmed by high resolution 
measurements, is CzzH300z, indicating the presence of 
eight double bond equivalents m the molecule. It showed 
UV absorption at 265 nm as m (-)-cyclobuxoviricme [8] 
indicating an a&unsaturated ketomc function at ring A 
of the triterpenoidal skeleton. The IR spectrum includes 
absorptions at 1730 (five-membered ketonic carbonyl 
[lo]), 1660 (cc&unsaturated carbonyl) and 1610 
(C=C) cm- i. 

The ‘HNMR spectrum of compound 2 showed four 
three-proton singlets resonating at 60.83, 0.95, 1.08 and 
1.12, which were assigned to C-32, C-30, C-18 and C-31 
methyl protons respectively. Two AB doublets at SO.68 
and 1.38 (J =4.9 Hz) were due to the C-19a and C-198 
cyclopropyl protons. The downfield shift of the C-198 
methylenic proton from the usual values (60 1-O 5) was 
due to the electron withdrawing effect of the conjugated 
double bond The ‘HNMR spectrum of 2 mterestmgly 
showed four downfield double doublets at 61.65, 1.78, 
2.17 and 2.44, which were assigned to H- 15~1, H- 1 S/3, H- 
16~~, and H-16& respecttvely. The downfield shift of the 
last two signals was due to their cc-disposition to the 
carbonyl group. The ‘H NMR spectrum showed lack of 
any signal for N-CH,, 21-CH, and H-20, which suggested 
the absence of any side chain at ring D. The 2D ‘H NMR 
experiments (COSY-45, NOESY) [ll] confirmed the 
above mentioned assignments for various protons. The 
COSY interactions between H-15c(, H-15/I, H-160! and H- 

Table 2. ‘sC NMR, multtphctttes (DEPT) and IH-‘sC connecttvtttes 

(heteroCOSY) 

Chemical 

C shtft (6) Multtphctty ‘H-‘% connecttvtty (6) 

1 152.58 

2 127 28 

3 204.69 
4 45 79 

5 43 69 

6 1872 
I 24 51 

8 40 54 

9 25 26 

10 44.08 

11 2129 

12 2661 

13 52.12 

14 3013 

15 30 82 

16 33 74 

17 220 12 

18 21.44 

19 2103 

30 19 21 

31 18 38 

32 19 21 

CH 

CH 

-c- 

-c- 

CH 

CH, 

CH, 
CH 

-C- 

C- 

CH, 

CH, 
C- 

-c- 

CH, 

CH, 

-c- 
CH, 
CH, 

CH, 
CH, 
CH, 

6.73 

5.94 

2 10 
* 

* 

217 

* 
* 

165 (H-15x), 
178 (H-15/l) 

2 17 (H-16G(), 

244 (H-168) 

108 

0 68 (H-19a), 

137 (H-19@) 

095 
1 12 

0.83 

*Cross peak too weak to be detected m the heteroCOSY spectrum 
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168 further confirmed the unsubstltuted nature of these 
two sites and the lack of any other proton at C-17 COSY 
mteraction between the C-l and C-2 oletimc protons was 
also observed. 

The NOESY spectrum estabhshed the relative POW 
tlons of different substltuents m the molecule H-19a gave 
NOE interaction with H-198 as well as with H-l. Slmr- 
larly H-l/H-2 and H-16ol/H-168 were found to give NOE 
interactions. 

The 13CNMR chemical shifts of various carbons 
(multlphcitles confirmed by DEPT) are presented m 
Table 2. Further confirmation of the structure comes 
from the heteroCOSY experiment The direct (one-bond) 
‘H-13C shift correlation (heteroCOSY) spectrum .estab- 
hshed that the C-19 methylemc carbon resonating at 
627.03 showed connectlvlty with H-19% (60.68) and with 
the deshlelded H-190 (8 1 37) which was embedded m the 
methylemc envelope The heteroCOSY spectrum was 
also helpful in assigning the C-5 and C-R methme protons 
at S2 10 and 2 17. The ‘H-13C correlations obtained are 
presented m Table 2 

The mass spectrum of the compound 2 showed the 
molecular ion at m/z 3262238 m agreement with the 
molecular formula C,,H,,O, (calcd 326.2245). A peak at 
m/z 311 arose by the loss of methyl group from the 
molecular ton. The compound showed the base peak at 
m/z 137 correspondmg to the cleavage of ring B. The mass 
spectrum also showed the lack of any peak at m/z 58 
which arises from the N-containing rmg D side chain 
This observation along with btogenetlc constderatlons 
and the studies mentioned above indicated C- 17 as the 
site for the second carbonyl function Structure 2 was 
assigned for (- )-buxatenone on the basis of the above 
studies 

EXPERIMENTAL 

Mass spectra were recorded on a double focussmg spectro- 

meter connected to a computer system ‘H NMR spectra were 

recorded m CDCI, at 400 MHz, while 13C NMR spectra were 

also recorded m CDCI, at 100 MHz The purity of the samples 
was checked on TLC (sdica gel, precoated plates) The plant 

matercal was ldentlfied by the plant taxononust at the Depart- 

ment of Botany, Umverslty of Karachi, where a voucher spe- 
clmen IS deposlted 

Isolation of (-)-cq~~lohuxovrrcrmr~~r (1) An EtOH extract of 

Buxus papd2osa (50 kg) collected from the northern regions of 

Pakistan (August, 1986). was evdpd to a gum The total alkaloids 

were obtained by extraction mto 10% AcOH. Partial separation 

of the alkaloids was carried out by extrnctlon Into CHCI, at 

different pH values The fraction obtained at pH 3 5 was loaded 

on a slhca gel column (7@-230 mesh ASTM, Merck) Elutlon 

with CHCI,-MeOH (19 I) afforded n number of close-moving 

alkaloids The mixture was 5ubJected to prep TLC (silica gel) 

employmg hexane-Et,NH (19 I) to afford compound 1 

(103 mg). [a];“= -35. 

f~lanon Of(-)-Buxcrlenone (2) The EtOH extract of Buxus 
pap&w roots (100 kg) collected from the northern regions of 

Pakistan, was evapd to a gum The fractions were extracted with 

CHCI, at dlfferent pH values The fraLt]on obtamed at pH 3 5 

was loaded on a slhcd column (70-230 mesh, ASTM, Merck) 

(-)-Buxatenone was eluted from the column dlong with other 

known compounds, dnd purified (23 8 mg) on TLC (sihca gel) 

usmg the solvent system CHCI, ~NHEt, (19 1) [x16’= - 11” 
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