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Abstract-The structure of a new mehacm named salannohde has been elucidated by physlcochemlcal data The unique 
feature of this compound 1s the presence of a hydroxybutenohde side chain m place of the usual furan ring attached 
at C-17 

INTRODUCI’ION 

Recently, a number of tetra-nor-tnterpenolds (mehacms) 
belongmg to the azadlrone and the mmbm/salannm types 
have been Isolated from the seeds of Azadwachta mdrca A 
Juss (syn Melta azudaachta) commonly known as neem 
(rum) [l-3] 

RESULTS AND DISCUSSION 

The total bitter prmclples [4] isolated from fresh neem 
seed 011 by column chromatography over slhca gel 
(C,H,-EtOAc, 2 3) yielded a new mehacm (80 mg/kg 
seed 011) named salannohde We report here the structure 
of salannohde (1) 

Salannohde (l), mp > 320” (dec), [a]? + 185” (c 10, 
CHCl,) analysed for C,,H,,O, 1 (M+ m/z 628, FDMS) 
The IR spectrum of salannohde showed the presence of a 
hydroxyl group (34OOcm-‘) and multiple bands m the 
carbonyl regon (1765cm-’ unsaturated lactone car- 
bonyl, 1720 cm-’ tlglate/acetatecarbonyland 1700 cm-’ 
ester carbonyl) and the presence of unsaturatlon (1650 
and 820cm-’ trlsubstltuted double bonds) The other 
characterlstlc feature of the IR spectrum was the presence 
of oxide/ether functions (1150 and 1080 cm-‘) 
Interestingly, the characterlstlc absorption around 
88Ocm-’ for a furan grouping, a usual feature of the 
mehacms, was rmssmg in the IR spectrum of salannohde 
The absence of the furan ring was also evident from the 
‘H NMR spectrum The mass spectrum of salannohde 
([Ml’ at m/z 628) showed the loss of a water molecule 
from the parent Ion to give a peak at m/z 610 mdlcatmg 
the presence of a hydroxyl group m the molecule The 
other slgmficant fragmentation m the mass spectrum of 1 
was the loss of the tight acid moiety both from the 
molecular ion to gve a peak at m/z 528 [M - CSHs02]+ 
and on successive loss of water at m/z 510 The base ion 
peak at m/z 83 corresponded to the tlglyl Ion 
CW-WOI + 

The ‘H NMR spectrum of salannohde (1) showed the 
presence of three angular methyl groups at SO 9, 1 1 and 
1 2, respectively, together with a vmyhc methyl at 1 67 and 
an ester methyl at 3 28 The methyls of the tiglate moiety 
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appeared between 2 1 and 19 The comparison of the 
‘H NMR spectra of salannohde (1) with those of salanntn 
(2) [S] and mmbldmm trlacetate (3) [6] revealed two 
interesting features Firstly, the Identities of the ester 
functions of 1 as tlglate and acetate at C-l and C-3, 
respectively, were Indicated by the presence of two diffuse 
one-proton triplets at 649 and 4 8 slmllar to those 
reported for salannm and mmbldmm trlacetate (each 
proton at C-l and C-3 being mdlvldually coupled to the 
methylene protons at C-2) Furthermore, the shielding of 
the ester methyl (63 25 in salannm and 3 28 m salannohde) 
indicated that the tlglate was at C-l and the acetate was at 
C-3 as in salannm (2) [5] and that the rmg C was seco with 
a carboxymethyl at C-12 Secondly, the C-5, C-6, C-7 
carbon chain m salannohde resembled that of salanrnn m 
the following manner The H-6 proton, a double-doublet 
centred at 639 was coupled with the H-5 proton (,I 
= 10 Hz) and the H-7 proton (J = 2 5 Hz) as m salannm 
(2) [5] The H-7 proton m turn appeared at 64 15 (d, J 
= 2 5 Hz) while H-5 appeared at 2 7 (d, J = 10 Hz) The 
protons at C-5 and C-7 are otherwise not coupled, thereby 
indicating the absence of protons at C-8 and C-10 and that 
the configuration of the protons at C-5, C-6 and C-7 IS 
axial, axial and equatonal, respectively The chemical 
shifts of H-6 and H-7 are very snmlar to those reported for 
salannm The oxide hnks m salannohde are therefore 
through C-6 and C-28, and C-7 and C-15, respecttvely 
This was fully supported by a two-proton AB quartet at 
63 50 adJacent to an ether function assigned to the C-28 
methylene, while H-15 appeared as a broad triplet at 5 3 
showmg coupling with the methylene at C-16 and long- 
range couphngs wrth the vmyhc methyl at C-13 

The data given above thus clearly suggest that the basic 
skeleton of salannohde constituting rmgs A, B, C and D 
was ldentlcal to that reported for salannm m all respects 
and also accounted for eight of the eleven oxygens m the 
molecule The ‘H NMR spectrum of salannohde, how- 
ever, differed from that of salannm m the olefimc regon 
The protons a to the oxygen of the furan rmg appearing at 
67 2-7 4 and the /3 proton at 6 3 m salannm were absent in 
salannohde and mstead two protons appeared at 5 8 (J 
= 1 5 Hz) and 7 2 (J = 15 Hz) The olefimc proton of the 
@late moiety appeared at 66 85 Salannohde (1) thus 
appeared to be different from salannm m respect of the 
nature of the furan rmg attached at C-17 The 13C NMR 
spectrum of salannohde on comparison with that of 
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1 R=<“,H 

la R= <ZTM, 

lb R=<IA, 

salannm [l] (Table 1) revealed two interesting features 
Firstly, a doublet at 696 88 indicated the presence of a 
hemlacetal type of carbon and secondly, an additional 
carbon resonance appeared at 170 7, the latter slgnal could 
be assigned to an a&unsaturated-y-lactone The other 
two carbons of the side chain appeared as olefimc carbons 
at 6 137 5 as a singlet (C-20) and at 142 01 as a doublet (C- 
22) The rest of the ‘%NMR spectrum of 1 was 
comparable to that reported [l] for salannm (Table 1) 
Thus salannohde [l] had a 23-hydroxy-20-(22)-butene- 
(21 -B 23)y-lactone grouping attached at C-17 m place of 
the normal furan rmg The presence of the hydroxyl group 
m 1 was further supported by sllylatlon ~n sttu and 
recording the mass spectrum The sllyl salannohde (la) 
gave the molecular ion at m/z 700, which showed the loss 
of 90 mass units due to Me&OH to gve a peak at 
m/z 610 Acetylatlon of 1 at room temperature with 
A@-pyndme and work-up within 2 hr yielded the 
acetate lb, mp 204-206”, C,,H,,O1z ([Ml+ at m/z 670) 
The ‘H NMR spectrum of lb showed the shift of the 
methme proton of the hernia&al at 6 5 8 m 1 to 6 8 m 1 b 

The ‘HNMR spectrum of 1 m coquctlon with the 
“C NMR spectrum suggested that a hydroxyl group was 

OH 
3 2 

Table 1 ‘“C NMR spectral data of salannohde (1) and salannm 
(2) [l] (20 MHz, CDCl,, TMS as internal standard) 

CNo 1 2 CNo 1 2 

1 1254d 7256d 18 1533q 1508q 
2 28 14t 27531 19 1686q 16864 
3 7075d 71321 20 137 50s 12000s 

4 4273s 4270s 21 17070s 138 70d 
5 4025d 3993d 22 14201d 11054d 
6 7129d 7132d 23 9688d 14280d 

7 8605d 8565d 28 7769t 7760t 
8 4846s 4906s 29 19 1oq 19574 
9 3925d 39431 30 1328q 13ooq 
10 40631 40591 Mea 17035s 17002s 
11 30052 3067t CHBCO 20954 2001q 
12 17446s 17270s COOCHs 52466 5120q 

13 13273s 13480s 1’ 16656s 16622s 

14 14803s 14640s 2 12903s 12900s 
15 8748d 87661 3 137 32d 137 10d 

16 41 18t 4141t 4 1191q 1139q 

17 4879d 4940d 5’ 1436q 1434q 
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present at C-23 rather than at C-21 as the ole&uc proton 
at 67 2 could be asstgned to that at C-22 (jl to the 
carbonyl) The chemical smfts [7] of the Isomenc hydro- 
xybutenohde (4) havmg a hydroxyl group at C-21 and a 
carbonyl group at C-23 synthesized durmg the prep 
aration of cardenohdes from fury1 androstanes [7] are 
reported to be 65 8 and 5 9 for the C-21 and C-22 protons, 
respectively This fully established the structure of salan- 
nohde as 1 

This IS the first report of the natural occurrence of a 
hydroxybutenohde side &am present 111 a mehacm and It 
1s of btogenetrc slgmficance This compound could be 
related to the dlhemlacetal (5), prepared [S] by degra- 
dation of turreanthm, as an intermediate m the possible 
route for the formation of the furan rmg m mehacms 
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Abstract-From the fresh leaves and roots of Dtonaea musctpula, two new substances (dlomuscmone and 
dlomusapulone) have been isolated together with the known naphthoqumone plumbagm The structures of the new 
compounds have been elucidated on the basis of then spectral data coupled with some chemical evidence 

INTRODUCTION 

From Dtonaea musctpula E, we have isolated two new 
mterestmg compounds named dlomuscmone (1) and 
dlomuscrpulone (2), m addmon to the known naphtho- 
qumone, plumbagm (3) [ 1,2] From a biogenetic point of 
view, the newly isolated substances (1 and 2) seem to be 
related to plumbagm (9, which 1s the prmcrpal com- 
ponent This paper describes the isolation and structures 
of dtomuscmone and dlomusclpulone Furthermore, the 
biogenetic relationship between dlomuscrpulone (2) and 
plumbagm (3) 1s also demonstrated 

RESULTS AND DlSCUSSlON 

The ethyl acetate soluble part of the methanol extract of 
D musctpula was separated by a combmatlon of srhca gel 
column chromatography and preparative TLC to afford 
dlomuscmone (I), dlomusclpulone (2) and plumbagm (3) 
[l, 21, m 0 024,O 014 and 2 1% yields (from weight of the 
methanol extract), respectively 

Dlomuscmone (l), molecular formula C12HI 204r has 

two CO groups (6200 8 and 202 8) and a tn-substituted 
aromatic, ring (a 118 7, 124 0 and 136 9) The presence of 

an Me--$XHZOH grouping IS suggested on the basis 

of its ‘Hand “C NMR spectra [S 131(3H, s), 3 53 (lH, d, 
J = 115Hz)and406(1H,d,J = 115Hz),6214(q),505 
(s) and 67 8 (t)] On the basis of these and other spectral 
data and the followmg chemrcal evidence together with 
co-occurrence of plumbagm (3) as a mam component, the 
structure of dlomuscmone must be represented by 1 
When treated with 60 % sodium hydride m mineral 011 at 
room temperature for 12 hr, dlomuscmone (1) IS readily 
converted into plumbagm (3), m 82% yield, via the 
corresponding hydroqwnone-type mtermedlate (4). 

Dromusclpulone (2), with a molecular formula 
C12H1310S, has one ketomccarbonyl group (1700 cm-‘), 
one hydroxyl group and a tn-substnuted aromatic nng 
[a68>7 25 (3H, complex)] Its ‘H NMR and mass 
spectra (6 143 (3H, s), 2 99 (2H, s) and 3 50 (3H, s), m/z 177 
[M-COOMe]+ and 163 [M-CH,COOMe]+} show 
that rt contams partial structure A, which must be further 
extended to B on the basis of the followmg chemical 


