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2 hr), left m the refrigerator overnight, filtered and solvent 

removed A small portlon of the Et,O-soluble fraction when 

subrnltted to TLC [n-hexane-Et,0 (2 I), 2 developments] gave 

1 which was purified by further TLC (same solvent system) 

Another portion ofthe Et,O-soluble fraction when submitted to 
Silica gel CC (120 g packed m n-hexdne) gave nine fractions 1 

[n-hexane-Et,0 (2 l)], 2-4 [n-hexane-EtZO(l l)J, 5-8 (Et,O) 

and 9 [CH,Cl,--MeOH (1 l)]. from whtch 24 were tqloated as 
follows 

Fiaction I, which contained-Z, was mitlaffy submltted to S1hca 

gel CC and the fraction eluted with n-hexane-Et,0 (4 1) gave 2 
on further TLC [n-hexane-Et,O-AcOH (25 10 1)J 

Fractions 6-1 gave J when submItted to TLC [n-hexane- 

CHCI,-AcOH (10 10 3), 1 development] 

TLC of Fr 2 [n-hexane-Et,O-AcOH (15 9 1). 2 develop- 
ments] gdve 4, 13C NMR (b, CDCI,) (for C-l to C-20, m order) 
27 lo.. f&l I., I.15 R 1444.. 17 9 IX 38 3, -ii 5 27 1,36.Q.. 37 9 rdr 38.3, 

4Ll;385,!74,12~h,1424~1!10,!383,!722,!86or!8R,!57 

and 18 6 or 18 8, m accord with the structure 

The spectral propertles of I 4 are deacrlbed m the text 

Ackmwle~en~r- We tWnk Dr S. P Mcbagldm for pJaoj 

collection and ldentlficatlon and Mr Peter Baker for mass 
spect!I:~ data This. work was sl_!pp~.!Yted by the Nat!n.nI. Spcnce 

Foundation (Grant PCM-8304771) 
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A NEW CLERODANE DERIVATIVE FROM TINOSPORA CORDZFOLIA 
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Abstract-A new clerodane diterpenoid has been Isolated from the stems of Tznospora cordlfoh Its structure was 
estabhshed by spectroscopic means and by comparison with closely related clerodane derlvatlves 

INTRODUCTION 

Chemical mvestlgation of Tmospora cordfolra has led to 
the isolation of a phenohc hgnan and one dlterpemc 
furano lactone which were reported earher [ 1,2] In the 

*Author to whom correspondence should be addressed 

present paper the lsolatlon and structure of a new clero- 
dane derlvatlve, Isolated from the same plant IS reported 
The structure (1) was deduced mamly with the help of 
‘H NMR, spin-decouplmg and ‘“C NMR studies along 
with the comparison of the spectral data of closely related 
clerodane dlterpenords such as 6-hydroxy arcangehsm (2) 
[>.J, fi.&$~.~:.~. (3). [q., &h.y&@~y f‘.b.rs&r>n (_S). [>* 41 

’ palmarm (4) [S -71 and X-hydroxy columbm (5) [8] 
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RESULTS AND DISCUSSION 

The molecular formula C,,H,,Os for the terpene was 
estabhshed from tts mass spectrum [Ml’, m/z 390 and 
elemental analysis. The IR spectrum (Table 1) showed 
charactertsttc absorptton for hydroxyl groups (3500, 
3480 cm- ‘), two lactone carbonyls (1750,172O cm- ‘), a 
furan rmg (3180, 1510, 1020, 880 cm-‘, postttve Ehrhch 
test) and an epoxtde rmg (3160, 1210 cm-’ symmetrtcal 
stretchmgs, 950-850 and 86&740 cm- ’ asymmetrtcal 
stretchmgs) 

HO 

J1.2 = 19 Hz 

J l,d = 4 1 Hz 

A 

2 R = OH, 2,3 -epoxide 

3a R = H, 2,3-epoxide,7,8-dehydro 

3b R = OH. 2,3 -epoxlde,7,8 -dehydro 

4 R = H. 2,3 -epoxlde 

5 R = H, 8 hydroxy,2,3 -dehydro 

The ‘HNMR spectrum of the new compound was 
very stmtlar to that of other furanodtterpenotds and the 
assignments are given m the Table 2. The signals at 67.71 
(IH, br s), 6767 (lH, br s) and 6655 (lH, br s) were 
assigned to two a- and one /I-protons of a @rbstttuted 
furan moiety Two angular methyl groups were observed 
as singlets at 6 1.06 and 1 11 (3H each). Two D,O ex- 
changeable singlets at 66 29 and 6 08 (1H each) were 
observed and assigned to two tertiary hydroxyl groups 
The signals at 65 69 (lH, dd, J, = 11 8, J, = 5 1 Hz), 
6225 (lH, dd, J, = 143, J, = 120Hz) and 6208 (lH, 

J 11a.12a = 12”~ 

JllClll = 51Hz 

Jll~.lk = 143Hz 

B 

p p+ ,*p OFMe” 
Me C”2 

OH 

a b c d 
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Table 1 Infrared spectral data of dlterpenotd furanolactones 

Functlondl 

group\ 

OH 

1 

3500 

3480 

&Lactones 1750 1780 1766 1773 

1720 1705 1690 1717 

Furan rmg 31x0 

1510 

I020 

X80 
800 

Epoxlde 3160 
1210 

950.-850 

86G740 

2 

3300 

1508 
1022 

875 

812 

3a 3b 

3460 3500 
3400 

3120 1507 
1600 873 

1505 810 

1021 
814 

XI5 

4 5 

3470 3500 

3450 

3400 

1771 1750 

1700 1735 

1705 

1504 

881 

3150 

* Absorption frequencies are m cm ‘, recorded m NUJOI 

Table 2 ‘H NMR spectral data of dlterpenold furanolactones 

H 1* 2 3a 3b 4 5 

5 05 (d, J = 1 9) 500 508 5 10 493 
3 96 (dd, J, = 4 1 J, = 19) 3 88 3 87 391 3 80 
362 (d, J = 4 1) 3 67 3 65 3 74 3 60 

1 60 (dd, J, = 14 8, J, = 8 9) 171 

and 433 

151 (dd, J, = 144, J, = 89) 3 92 2 30 

2 85 (m) 207 

7 25 6 86 

1 34 (m) 1 65 

1 86 

225 

8 2 97 2 74 

10 195 (hr v) 1 78 1 74 1 90 1 60 

11 225 (dd, J, = 143. J, = 120) 1 88 197 204 

and and and 

11 2 08 (dd, J, = 14 3, J, = 5 1) 231 2 30 2 29 

12 569(&J, = I18 J,=51) 5 46 5 60 5 68 546 
14 6 55 (hr s) 6 65 6 64 6 64 663 

15 7 67 (hr s) 7 68 7 67 7 69 7 62 

16 771 (hr -\) 175 7 76 7 76 7 70 

19 1 11 (4) 1 26 106 116 1 18 
115 

20 1 06 (4 1 05 118 104 

4-OH 6 29 (hr s) 606 638 6 34 6 24 
&OH 554 5 5.1 

&OH 608 (hr s) 
- 

*At 500 MHz, chemical shifts are m 0 values from TMS, couplmg constants(J) m Hr, In DMSO- 

d, solution 

240 

5 76 

6 69 
163 

7 77 

1 20 

100 
5 16 

483 

5 54 
6 68 

642 

1 50- 

165 

3 06 

150- 
1 65 
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dd, J, = 14 3, J, = 5 1 Hz) were asslgned to an ‘ABX’ 
system as given m the part structure ‘B’ (C-l 1, C-12). Two 
multlplets were observed at 62 85 and 1 34 (1H each) 
which were assigned to protons at C-7 The down field 
slgnal at 62 85 was assigned to an axial proton on C-7 
which experiences the amsotroplc effect of the lactone 
carbonyl group. The signals at 65.05 (lH, d, J = 1 9 Hz), 
63.96 (lH, dd, J, = 4 1, J, = 1.9 Hz) and 63.62 (lH, d, J 
= 4 1 Hz) could be explained by consldermg an epoxide 
rmg m the part structure ‘A’ The presence of partial 
structures ‘A’ and ‘B’ were confirmed on the basis of 
100 MHz ‘H NMR spm-decouplmg experiments 

On irradiating the signal at 65.05 (H-l), the signal at 
63 96 (H-2) was collapsed mto a doublet (J,,, = 4.1 Hz). 
On irradiating the signal at 63 96 (H-2), the signals at 
65 05 (H-l) and S3 62 (H-3) were collapsed mto two clean 
singlets. These observations supported the presence of 
partial structure ‘A 

When the signal at S 5 69 (H- 12, X of ABX) was lrradla- 
ted, the signals at 62 25 and 2 08 (H,-11 and H,-11, AB of 
ABX) collapsed mto two doublets (J,, = 14 3 Hz). Irra- 
diation of the signal at 62 25 (H,-11, B of ABX), caused 
the signals at 6 5.69 and 2 08 (Ha-l2 and H,-1 1, AX of 
ABX system) to collapse mto two doublets (J,, 
= 5 1 Hz) These observations suggested a partial struc- 
ture ‘B’ having an axial proton at C-12 and vlcmal 
methylene protons at C-l 1 A broad singlet was observed 
for H-10 showing a very small coupling constant between 
the vlcmal axial-equltonal protons (H-l, H-10) [9]. This 
clearly mdlcated the trans dlaxtal relatlonshlp of the C-l 
lactone oxygen and H-10 

The stereochemistry of the epoxlde 1s deduced from the 
couplmg constant values between H-l, H-2 and between 
H-2, H-3 For P-epoxldes these values are of the order of 
2-3 Hz and 4.2 Hz, respectively (Table 3). In compound 

Table 3 Couphng constants between H-l, H-2 and H-2, H-3 m 
the 2,3-/I epoxlde mcnety of chterpenold furanolactones 

J:* JZ.3 Ref 

Flbraurm 
A derlvatlve of fibraurm 

Palmarm 

A derivative of palmarm 

Compound (1) 

29 42 M 
22 42 M 
30 42 c71 
20 40 c71 
19 41 

*Couphng constants (J) m Hz 

(1) the couplmg constants between H-l, H-2 and H-2, H- 
3 are 1 9 and 4.1 Hz, respectively Hence, the epoxlde 
group present m the compound could be b 

The noise decoupled and single frequency off-reson- 
ance ’ 3C NMR spectrum contamed signals arlsing from 
two methyl carbons (4, S 20 1 and 22.8), three methylene 
carbons (t, 6 26.1,26 6 and 34 5), five methme carbons (d, 
645.6,49 2,5 1.1,69.9 and 70 6), three furanold carbons (d, 
6109.1, 140 1 and 143 9), five quaternary carbons (s, 6 
39.0,40.5, 71 7, 80 4 and 125.5) and two lactone carbonyl 
carbons (s, S 171 6 and 173.1) These values compared 
well with the values reported for clerodane derivatives 
(Table 4). 

Manbe and Nlshmo [lo] reported the usefulness of 
13C chemical shifts of angular methyls to distmgulsh 
between CIS and tram A/B-rmg Junction m clerodane 
dlterpenes In the case of CIS clerodanes, the C-19 methyl 
carbon atom resonates m a region above 620 and in 
correspondmg tram compounds It resonates m the re- 
glen 611-19 The C-19 methyl signal of compound (1) 
was found at 622.8, and hence It is concluded that the 
A/B-ring junction 1s CIS 

Table 4 ‘%I NMR chemical shifts of dlterpenold furanolactones 

C 1* 2 3a 3b 4 5 

1 699d 
2 492d 
3 51.1 d 
4 804s 

5 389s 

6 26.1 t 
7 266t 
8 717s 
9 40.5 s 

10 4561 
11 345t 
12 706d 
13 125 5s 

14 109ld 

15 140.1 d 
16 143.9 d 
17 173 1s 

18 1716s 

19 2284 

20 20 1 q 

692d 
49 1 d 
505d 
827s 

348s 

693d 
273t 
43 Id 

434s 
55.5 d 
432t 
713d 

125 2s 

109 Id 

1404d 

1438d 

1717s 

1714s 

172q 

18.4q 

6978 
495d 
516d 
800s 

352s 

312t 

142 Id 

1337s 

448s 
540d 
42.0 t 

706d 

1250s 

109 Id 

140.4 d 
1439d 

1715s 

163 2s 

2504 
2079 

699d 
4948 
51 Id 

820s 

352s 
702d 

1458d 

131 1s 

487s 

55 Id 

420t 
71 Od 

1248s 

1090d 

1404d 

1439d 

171 1s 

169 1s 

21.3q 

1844 

6941 
492d 
509d 
80 3 s 

40.4 s 

253t 
16 5 t 

418d 

346s 

530d 
432t 
709d 

1250s 

1088d 

1399d 
143.4 d 
1720s 

1729s 

2364 
1744 

73 1 d 
1303s 

1365s 

806s 

370s 

266t 
267t 
722s 
395s 
46.5 d 
347t 
706d 

1255s 

109 Id 
1402d 

143 8d 
1745s 
1712s 

2409 
198q 

*Chenucal shifts are m 6 values from TMS at 125 MHz, m DMSO-I, 

solution. 
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The proposed structure (1) as a dlterpenold furano 
lactone clearly satisfied the above spectral data The mass 
fragmentation pattern also supported the structure (1) 
The mass spectrum gave peaks at m/‘-_ 390 [M] ’ ,346 [M 
-CO,]‘, 95, 94 and 81 which are due to the fragments 
‘a’, ‘b’ and ‘c’, respectively, m accord with similar dlter- 
pennA fucann kictonec [4_~ !Ll~] A charac~erl.GJr and base 
peak at m/z 124 IS assigned to the ion ‘d’ which arises by 
the retro-Dlels-Alder type fragmentation of rmg R 

EXPERIMENTAL 

M.ps. wmxr I& qwctra ucere reaxded. !,q. N.upl. Be prot.~n. 

spm-decouphng NMR expts were carried out at 100 MHz 
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Key Word Index- Phawolu~ rulyur~\ Legummosae trlterpenold glucoslde soyasapogenol B-24-0-b-u- 

glucopyranoslde 

Abstract-A new trlterpenold glucoslde has been isolated from the seeds of Phase&s l:ulgurls and characterized as 
3p,22,&dlhydroxy olean-12-en-24-0-p-D-glucopyranoside 

__.__- 

INTRODUCTION RESULTS AND DISCUSSIOY 

Seeds of Phaseolus uulyarts Lmn (French bean) are a rich The new trlterpenord glucoslde (1) was isolated from a 
source of sapomns [I]. Crude extracts of the seeds show methanohc extract of the seeds by column chromato- 
antlfertlhty activity [2] and are known to contam phyto- graphy and purified by droplet counter current chroma- 
sterols, trlterpenolds and trlterpenold saponms [3 --61 tography (DCCC) 


