
0031 9422!78:1001-1777 SO2M1,O 

ISOCROTOCAUDIN. A NEW NORCLERODANE-TYPE DITERPENE 
FROM CROTOhr CA UDATUS 

ASIMA CHATTENEE*, ASHCKE BANERIEE* and FERDINAND Brx#LbiArW 

l Department of Pure Chemistry, Unwerslty College of Science. 92 A.P.C. Road, Calcutta 7Ot’ME9, India; + tnstitut fur Organischc 
Chcmic. Technischen Universitat, I Berlin 12, Berlin, West Germany 

(Reuised received 9 February 1978) 

Key Word index-Cro#on cuudarus; Euphorbiaceae; structure-elucidation; furanoid norditerpene (norclerodane- 
type); isocrotocaudin. 

Ab&raet--Isocrotocaudin, a new furanoid norditerpene (norclerodane type), has been isolated from the petrol 
extract of the stem-bark of Proton cuudutus (Euphorbiaceae). From its spectral properties and chemical correlation 
with crotocaudin the structure and stereochemistry of isocrotocaudin have been established as errt-(IS,lOR)-15, 
I6-epoxy-19-norcleroda-4, 11, 13 (16), 14-tetraene-13, 6R: 20, 12diolactone. 

INTRODUCFION 

Recently we have reported [l] the isolation and structure- 
elucidation of two furanoid norditerpenes, crotocaudin 
(1) and tcucvidin (2) [23, from the petrol extract of the 
stem-bark of Croton caudutus (Euphorbiaceae). Further 
investigation of the petrol extract led to the isolation of 
another new furanoid norditerpene which was designated 
isocrotocaudin. This communication deals with the 
chemistry of isocrotocaudin. 

RESULTS AND DISCUSSU3N 

The white, crystalline isocrotocaudin, C,,H,,O$ 
(M+ 326.116), mp 212”, [a]gs + 152” (CHCl,: c 0.11) 
was a mono-B-substituted furan derivative as evidenced 
from PMR spectrum, strong IR absorption at 875 cm-’ 
and positive Ehrlich test [3). The two z-protons on the 
furan ring resonated at S 7.70 (br.s) and 7.48 (ddd, 
J = 1.5, 1, 0.5 Hz) while the &proton of the furan ring 
was discernible at S 6.56 (dd, J = 1.5, I Hz). The occur- 
rence of a B,v-unsaturated ;+lactone in isocrotocdudin 
was recognised by the characteristic IR absorption at 
1795cm-’ while the presence of a second lactone 
ring was indicated by the diagnostic peak at 175Ocm-’ 
in the IR spectrum. This is typical of an a,~-unsaturated 
y-lactone which was consistent with the Baljet [4] and 
Kedde [S] colour reactions. 

The electronic spectrum of isocrotocaudin in the UV 
region showed absorption maxima at 218 and 254 nm. 
The chromophore for the light absorption at 218 nm 
was the a,~-unsaturated y-lactone whereas the absorption 
maxima at longer wavelength was assigned to a furan 
system with an extended conjugation. 

The PMRspectrumshowed the presence ofasecondary 
methyl group (60.99, 3H, d, J = 7 Hz) and an oletinic 
proton on a trisubstituted double bond (8 5.33, IH, 3). 

From these data and a comparison of the properties 
of crotocaudin (I) and isocrotocaudin it could be con- 
ctuded that irocrotocaudin had the same planar slructure 
as that of orotocaudin (l), but the chirality was different 

at C-6 and C-10. This was confirmed by a careful 
analysis of the corresponding PMR signals of the C-6 
proton and the C-IO proton. In the PMR spectrum of 
isocrotocaudin the C-10 and C-6 protons were observed 
at 6 2.75 and S 4.82 respectively while the corresponding 
signals in crotocdudin were discernible at 6 3.14 and 
6 4.95 respectively, The chemical shifts of the C-10 proton 
in these two compounds differed by about 0.4ppm. 
Obviously, the C-10 proton in crotocaudin (1) was 
deshielded by the C-20 carbonyl group, a situation that 
was possible because of the same steric disposition of 
the C-10 proton and the C-20 carbonyl group. It follows 
therefore that in isocrotocaudin the C-JO hydrogen and 
and the C-9 to C-20 bond must have the opposite steric 
disposition. By similar arguments the C-6 hydrogen and 
the C-9 to C-20 bond in isocrotocaudin must have oppo- 
site orientation, though the difference between the chemi- 
cal shifts of the C-6 proton in the two compounds was 
not very large because of the rather long distance between 
the C-6 proton and the C-20 carbonyl group. The same 
stereochemistry of C-IO and C-6 hydrogens in isocro- 
tocaudin was also supported from the fact that the Dreid- 
ing model of the compound could only be constructed 
with the same stereochemistry (both z or both 8) of the 
C-10 and C-6 hydrogens, but not with the opposite 
stereochemistry (a, fl or fi, LX) at these two centres. 

To ascertain the absolute stereochemistry at the chiral 
centres of isocrotocaudin circular dichroism was utilised. 
The CD spectrum of both teucvin (3) [6] and the corre- 
sponding hexahydro derivative (4) displayed a (+ ) 
Cotton effect [2] with almost the same intensity at about 
the same wavelength. Therefore the observed Cotton 
effect was due to the a&‘-unsaturated y-lactone chromo- 
phore which is common in both teucvin (3) and hexa- 
hydroteucvin (4). 

The CD spectrum of isocrotocaudin showed a I+) 
Cotton effect and the curve was identical to that of 

teucvin (3). It was also symmetrical to the CD curve of 
crotocaudin (1) which showed a I-) Cotton effect with 
similar intensrty. This provided the same stereochemistry 
of the A. B and E ring system between teucvin (3) and 
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isocrotocaudin and the opposite stereochemistry of the 
A, B and E ring system between cfotocaudin (1) and iso- 
crotocaudin, provided the conformation of these rings 
in these compounds does not differ. The conformations 
of both teucvin (3) and crotocaudin (I) have been estab- 
lished (1, 21 and the ring B exists in the chair form. 
From the molecular model studies of isocrotocaudin it 
was apparent that ring B cannot exist in the boat 
form, because the substituents at C-6 and C-7 and at 
C-9 and C-IO are totally eclipsed. Consequently ring 
B of isocrotocaudin has the chair conformation where 
this strain is lacking. 

It may be concIuded from the above discussions that 
both the C-IO hydrogen and the C-6 hydrogen in 
isocrotocaudin must have /i-orientation, the absolute 
configuration at these centres being R. Since the C-10 
hydrogen and the C-9 to C-20 bond are in the opposite 
direction, the C-9 to C-20 bond must have the a-configura- 
tion. The methyl group in both crotocaudin (1) and iso- 
crototocaudin obviously has the same stereochemistry 

which was confirmed by conversion of crotocaudjn 
(I) to isocrotocaudin. This was achieved by treating 
crotocaudin (1) with NaBH, in a polar solvent like 
MeOH when a product, identical in all respects with 
natural isocrotocaudin, was obtained. The reaction 
obviously proceeded through the enolate anion (Scheme 
I). Hence the methyl group at C-R of isocrotocaudin has 
the /I-orientation. Consequently the absolute structure 
of isocrotocrludin must be ent-(XS, IOR)-IS, lb-epoxy- l9- 
norcleroda-4. 1 I, 13 (161, 14-tetraenr-18.6R: 20, 12- dio- 
lactone (5). The MS fragmentation pattern was in 
accorded with this structure (5) and was similar to that 
of crotocaudin (I) [I J. 

EXPERIMENTAL 

Mps. are uncorr. UV spectra were recorded in 95”,. EtOH 
(aldehyde-free) and IR spectra in CHCI,. Specific rotations 
were measureJ in CHCI, in an automatic polarimeter. The 270 
MHz PMR spectra was recorded in a Bruker WH 270 instru- 
ment m CDCI, snln with TMS aa an internal standard. l’he 
CD spectrum was run in MeOH soin with a path-length of 
0.05 cm in a Cary-61 instrument. All chromatographlc separa. 
tions were carried out with Si gel. 

Isotor~oa r,l isc>crrjrtjc uuifin (51. Drird and powdered stcm- 
bark (2 kg) for c. cuudatus G&cl was extracted m a Soxhlet 
with petrol for 70 br. From the petrol extract taraxcrone. 
taraxera& sitostcrol, taraxeryl acetate, crorocaudin (1) and 
teucvidin (2) were &Aalecl by the procedure reported earlier 
[l]. The mother-liqueur of the CHCI,-eluate. after lsolarion 
of teucvidin (2). showed two spots on TLC, the major spot 

was isocrotocaudin (5) while the minor (very faint) spot was 
teucvidin (2). lsocrotocaudin (5) was isolated from this mother- 
liqueur by PLC on Si gel developed with C,H,-EtOAc (4: 1). 
Repeated crystallisation from petrol-CHCI,, (2 11 mixture 
afforded pure isocrotocaudin IS) (30ma1 ‘I,+” r~n,t~.b~ I:): 
ZIX and 254 14 26 and 4.00 respectivelgl. ,,:l; cnl I ;95, 
1750, 1685. 1160, 1135. 1085, 1odo. 1010, Y75. Y55, x75 and 
785, PMR (27OMHz, CDCI,). 5 7.70 (ICI, hr. I, l&H), 7.4x 
(IH, ddd, J = 1.5, 1, DSH/, lS-H), 6.561lH. dd. J = 1.5, 1 Hz, 
14-H). 5.33 (IH, s, II-H), 4.82 IIH, br. dd, J = 9. 7 H/. 6-H), 
2.75 (iH, m, 1U-H) and 0.99 QH, d, J F 7 t1/. 17-Ii,~: MS: m,:t. 
(rel. int.): 326 [M+ j 423.3). 2X4 I I I.?), 282 (201, 256 (Q. 189 
(51.7). 176 t56.7), 95 !IW). 91 {I%), 79 (IS..>) and 77 11x..!); CD 
(MeOlI: C 0.025~ [II],,, 0. [,L& -t 6534. [IIJ2,,r + .Ix>w. 
[U],,, 0. (Found: C. 69.96: H. 5.50. C,,,H,,O, rcquircb: C. 
69.93: H. 5.52 xt 

Ehrlich rrorrion. TLC of isocrotocaudin (5) showed a rose-red 
red spot, K, 2 0.47. C,H,-EtOAc (I: t I when a boln of p-do- 
methyluminohen/aldehyde NI EtOH was sprayed on the pIale 
followed by exposure to cone HCI vapour. 

&I&? n~~~finn. To isocrotacaudin 15) II nq) wax addrd ;I 
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mixture of equal vols of I y. picric acid sofn in EtUH and 10 “/I 
aq NaOH. The mixture became orange-red. 

K&de rectcfton. When a soln of 3.5-dinitrobenzorc acid 
(100mg)in0.5MKOHinM~MeOH(10ml)wasaddeddrop 
wise to isacrotocaudin (Sk it slowly became red-violet. 

Prepurntinn of isocrorocaudin (5) from crorocuudin (I). fso- 
crotocaudin was preparad from crotocaudin (1) by treatment 
with NaBH, in MeOH by the method described earlier [I]. It 
was found to be rdcntical wtth natural isocrotocaudin (5) by 
direct comparison (mp. mmp and superimposable IR spectra). 
Found: C, 69.95; H, 5.51. C,,H,,OS requires: C, 69.93; J-i, 
5.52 %). 
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