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Abstract-A new ditcrpcnoid furnokctone having molecular formula CzoH,,06, has ban isolated from the stems of 
7Inosporu cordiforia Its spectral characteristics are very similar to the clerodane diterpcnoids. Its structure followed 
from ‘H NMR and 1 “CNMR studies. 

INTRODUCTION 

hcporo W (Me%===) alewidc!sprcadin 
India and ?%sospora ~~~1~ Mkrs, which is known as 
‘Guduchi’, has long been used in Ayurvcdk medicine for 
the treatment of jaundice, rheumatism and urinary dis- 
eases, Several compounds f l-41 have been isolated from 
this plant. In the present investigation a diterpenoid 
furanokctone was isoktad from the chloroform extract of 
this plant. Its structure (1) has been proposed mainly with 
the help of ‘HNMR, sp~~~~~g and “CNMR 
stud& along with the comparison of tbe spcctml data 
with the closely related ckrodane ditcrpcnoids such as 
tinosporide (2) [4], columbin (3) [S], salviarin (4) [6], 
Roribundic acid (sf [fl and fibkucin (6) 183. 

RESULTS AND DISCUSSION 

Ekmeutal analysis and mass spactrum (M + 358) gave 
the mokcular formula of the diterpcne as ClaHz206. Its 
IR spectrum showed characteristic absorptions for hydr+ 
xylgroup(3500an~‘~ay-kictonc(1745cm~’),b-lactone 
(171Ocm-‘) and a furan ring (1500, 1020, 87Ocm-‘, 
positive Ehrlich test); thus six oxygen atoms arc aozountcd 
for. 

The ‘HNMR spa%um of this compound was very 
similar to that of other furanoditerpenoids and the 
assignments are given in Table 1. The signals at 67.48 (Hi, 
m~7.43(lym),L32(1H,dd,J, =8.0,ft = 1.6Hx)were 
assigned to two a- and one @-protons of a #-substituted 
furan moiety. Signals for two angular methyl groups were 
obstrval as singkts at b 1.06 and b 1.25 (3H each). A DtO 
exchangeable singlet at 63.88 (IH) for a hydroxyi group 
wasobscrved.Thesignalsatb5.41 (l&&J, = 10.9,J1 
= 4.5 Hz), 1.95(1H,&f,fl = 14.4,& = 10.9Hx)and220 
(lH, dd, J1 = 14.4, Jt = 4.5 Hz) were assigned to an ABX 
system as given in part structure ‘B’ (C-l 1, C-12) and this 
part of the spectrum is given in Fig. 1. A double doubkt at 
ss.15 (lH, Ji = 105, f2 = 20 Hz) was assignai to a 
proton a to an oxygen function (C-6) coupkd with an 
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adjacent methykne group in a ring as shown in part 
structure ‘A’ (G6, C-7). The signal at S241 (iH, dd, JI 
= 1 l&J2 = 20 Hz) which is placed a to a carbonyl (C-8) 
coupkd with mcthykne protons in a ring as shown in part 
structure ‘A’ (H-8, H-7). The two signals at 8264 (WI, m) 
and 207 (1 H, m), were assigned to protons attached to 0 
7. The multiplet at 66.41 (2H) was accounted for the cis- 
disubstitutcd ethyknic protons (H-2, H-3). 

The presence of y structure ‘A’ was proposed on the 
basis of 250 MI-Ix H NMR dmupling cxpcrimeu~ On 
irradiating the signal at &241 (&f, J1 = 11.0, J2 = 20 Hz), 
the multiplicity pattern at 6264 and 207 has been 
changed. Irradiation of the signal at 62.64, and the signals 
at 241 (dd) and 5.15 (dd) collapsed into doublets with 
10.3 Hz coupling constant and the signal at 6207 
collapsed into a doubk doublet with 10.3 Hz coupling 
constant only. This also suggested that the non-irradiated 
proton at C-7 (6207) has the axial-axial coupling with C- 
6 and C-8 protons. 

On irradiating, the signal at 65.41 (X of ABX) the 
signals at 6 1.95 and 220 (AB of ABX) collapsed into two 
doubkts (Jm - 14.4 Hz). On irradiation of the signal at 
6220 (B of ABX system), the signalat 65.41 collapsed into 
a doublet (J,,x = id9 Hz) and A of ABX collapsed into a 
doublet (J = 10.9 Hz) with fine splitting (which could be 
due to long range coupling of H-10) as shown in Fig. 1. 
The 10.9 Hz coupling constant indicated that A and X of 
ABX system have an axial-axial relationship. The Ja, 
value WBS calculated from the spectrum to be 4.5 Hz 
These indicated the presence of the part structure’B’ in 1. 

The noisedecoupled and single frequency off- 
rcsonan~ dccoupkd “CNMR spectrum (Table 2) 
contained signals arising from two methyl carbons (q. 
624.3 and 28.3), three methyknc carbons (1. 617.3, 25.5 
and 41.9), four methine carbons (d, 644.4.47.4, 70.6 and 
74.1), two oldinic carbons (d, 6128.6 and 136.3), three 
fumnoid carbons (d, 6108.3, 139.3 and 143.9), four 
quaternary carbon atoms (s, 635.2, 37.1, 80.4 and 124.8) 
and two lactone carbonyl carbons (s, 168.8 and 173.3). 
These valuee compare well with the values reported for 
ckrodane derivatives (Table 2). 

Tbc proposed structure 1 as a ditcrpcnoid furano- 
lactonc dearly satisfkd the above spectral data. The mass 
fragmentation pattern also supported structure 1. The 
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Table 1. ‘H NMR spectral data of ditcrpcnoid furanolactonca 

2 3 4 I+ 

H-l 

H-2 
H-3 
H4 

H-6 
Hi7 

He-7 

H-8 
H-10 

H.-l 1 
He-11 
H-12 

H-14 
H-15 

H-16 
C-Me 

OH 

- - - 1.74 (m) 

- 6.38-6.58 6.00 6.41 (m) 
- 
- - 2.78 - 

5.05 - 1.35 s.15 (dd. J, = 1O.S.J~ = 2.0) 
- 

3.90 1.85 and 1.99 2.07 and 2.64 (m) 
- 

3.65 - 2.47 141 (64 II = 11.0, JI =7-O) 

2.18 - 2.47 1.38 (m) 

- - 1.95 (d4 J, = 14.4. J2 = 10.9) 

- - 1.72 and 2.24 2.20 (dd, J, = 14.4, J2 = 4.5) 
5.15 5.1-5.3 5.36 5.41 (dd, I, = 10.9, J2 = 4.5) 

6.33 6.38-6.58 6.43 6.32 (dd, J, = 7.8, J, = 1.6) 
7.37 7.48 7.48 (m) 

7.47-7.57 
7.27 1.43 7.43 (m) 

1.17 and 1.22 1.08 and 1.22 1.01 1.06 and 1.25 
4.80 3.50 - 3.88 (s) 

*At 250 MHq chemial shifts arc in hahtax from TX%, coupling constants (I) in Hz. in CDcI, 
SOldOll. 
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Fig. 1. The ABX part of the NMR spcctmm. 

mass spectrum gave peaks at m/z 358 [Ml+, 314 [M 
-CO,J+,95,94and81 whichwereductothtkagmcats 
‘a’, ‘b’ and ‘c’ rcspectivcly in accord with similar furan 
lactones f9, lo], A characteristic and base peak at m/z 107 
is assiguai to the ion ‘d’ which arose by tbc retro- 
D&-Alder type fragmentation of ring B. 

This compound bchmgs to the ckrodmc serial. 
Columbin, belonging to this series is reported to have the 
cis A/B ring fusion [9]. Hence a cb A/B ring fusion is 
pruposai for this compound. Inspaxiou of the D&ding 
mode1 ckarly rcveakd that in 1 tbc hydrogen atom at C, 
has a crons teiationship to the C-9 methyl group. 
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EXPERIMENTAL 

Mp arc uncotr. Aa&nments of ‘%NMR &atical sh6its 
waetMdewitllthcaidofotr-~~~n~upkd 
“CNMRspaztraoaBruka250NHzitmrummt.. 

lsd&n~l.Drkd8ndfinelyjmw&faistanofTbwrrporo 
cordlfdio (5 kg) was extractal with CHCI, in a Soxbkt for 48 hr. 
Rqxatcd cluomaqpmpby over silka gel with 3% 
MeOHcHCl, tiotded 1 which crysmllizcd ss ncalla from 
l&OH (500& mp 178”. [oJ’DO -18.1 (CHCl,; c 0.5% 
tRvgQxtl-‘: 3500 (OH), 1745 (pLrctoth$ 1710 (bLrtoncA 

Tabk 2. “CNMR chemical shifts of ditcrpcnoid 
furaookctoom 

C 4 5 6 1* 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I2 
13 
14 
15 
16 
17 
18 
19 
20 

18.91 
128.8 d 
121.2 d 
SZtd 
41.4 s 
324 t 
21.9 I 
49.0 d 
35.1 s 
38.2 d 
40.8 t 
70.5 d 

124.7 s 
108.3 d 
143.8 d 
139.66 
175.4 s 
171.4 s 
m.0 I 
23.7 q 

17.4t 
23.4 t 

138.8 d 
137.5 3 
38.1 s 
35.5 t 
20.0 t 
49.0 d 
36.1 s 
523 d 
45.7 t 
10.2 d 

124.5 s 
108.6d 
139.5 d 
143.6 d 
21.9 q 

167.9 s 
328 q 

174.5 q 

73.8 d 
130.6d 
137.0d 
80.3s 
35.6 s 
37.1 t 

142.1 d 
134.3 s 
42.4 s 
55.9 d 
421 r 
69.7 d 

125.0 s 
109.1 d 
140.4 d 
143.8 d 
163.2 s 
26.4 q 
20.4 q 

174.6 s 

17.3t 

128.6 d 
136.3 d 
80.4 s 
35.2 s 
74.1 d 
25.5 t 
47.7 d 
37.1 s 
44.4 d 
41.9 t 
70.6 d 

124.8 s 
108.3 d 
139.6 d 
143.9 d 
168.8, 
28.3 q 
24.3 q 

173.3 s 

l chemnl lrhiftr src in &values from TMS 81 
65e2 MHz, in CDCIJ sohtion. 
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lsoo+ 870 (fumn rinlr). 1599 15% 1m llsq 112qlO2I$98q 
910,830 W 1 zH nm (log a): MB (39OOk ‘H NMR (2SO MHz_ 
CDCI,); “CNMR (65.2 MHz, CDCI,) (given in Tables 1 and 2 
rcspcctivelyk MS (70 eV) m/z (rcl int.): 358 [M]’ (5), 314 [M 
-Co,]+ (lS), 246 (20), 220 (S), #w (2s). IS2 (70,121 (SO), 107 
(IOO), 95 @Oh 94 (75). 81 (6Ok (Found: C, 66.97, H. 6.01. 
C&H&, requires: C, 67.03, H, 6.14%) 
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