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Abstract-Seblferemc acid, isolated from the bark of Sapwm sebrferum, has been characterized as 2a,3/?- 
dlhydroxytaraxer-lCen-28-olc acid on the basis of ‘HNMR, 1 T NMR and mass spectral evidence and chemical 
transformations The structure of seblfenc acid has been revised 

INTRODUCTION 

In our previous commumcatlon [l] we reported the 
lsolatlon of seblfenc acid from the bark of Sapzum 

seb$erum Remvestlgatlon of the acidic portion of the 
extract from the same plant resulted the isolation ofa new 
pentacychc trlterpenold acid, seblferemc aad, besides 
aleurltohc acid [2] and the previously reported seblfenc 
acid 

RESULTS AND DISCUSSION 

The acldlc fraction of the benzene extract on chromato- 
graphy over alumma yielded from the less polar eluate 
seblfenc acid, the structure of which was earlier wrongly 
represented as la [l] According to the work of Nakamshl 
et al [3,4] it 1s now represented as lb as per their revised 
structure of lsohopene [S, 63 The more polar eluant 
furnished the amorphous solid 2, the methyl ester of 
which was identical with methyl aleurltolate 2a [2] 
The most polar eluant afforded a new acid, seblferemc 
acid 3, C30&s04, mp 325”, [a]gH”3 + 32”, ~~~~cm-’ 
3300-3420 (OH), 1700 (COOH), 820 (>C=Cc,) 
Compound 3 on estenficatlon with dlazomethane gave 
methyl seblferenate 3a, CJ1HS,,04, 487 [MH]+, mp 
253254, [a]o CHC’, + 15”, vzlcm-’ 3350-3420 (OH), 
1730 (COOMe), 820 Compound 3a on acetylatlon fur- 
nished acetyl methylseblferenate 3b, CJSH5406, 571 
[MHl+, mp 224-226”, [a]gHa3 + 12”, vz$crn-’ 
1725-1735 (OAc and COOMe), 1250, 1230 (2 x OAc), 
820 Hydrolysis of 3a with methanohc potassium hydro- 
xide gave back 3a whereas potassium tertiary butyrate m 
DMSO hydrolysed 3a to 3 suggesting the hindered nature 
[7] of the carboxyl group possibly at C-17 posltlon 

The acid 3 and tts denvatlves 3a and 3b showed positive 
Llebezmann-Burchardt tests for triterpenes and they 
developed a yellow colour with TNM Perbenzolc acid 
titration indicated the presence of only one double bond 
m seblferemc acid, which was non-reducible with Hz-Pd 

*Part 3 m the senes “Chemical Investgatlon of the Bark of 
Sapcum seblferum Roxb” For Part 2 see ref [13] 
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on charcoal Periodic acid titration of 3a showed that the 
two hydroxyl groups were vlcmal to each other, 
CrO,-pyndme oxldatlon of 3a at 0” furnished a dlketone 
3c (*dlosphenol 3d), CJlH4604, mp 180-182”, 
AgH 272 nm (log& 3 68), iEH 324 nm (log E 3 56), 
v nUJd cm - 1 3440 (OH), 1730 (COOMe), 1660,164O (a, /?- 

u=turated ketone), 820 
The 80 MHz ‘HNMR spectrum of 3b showed the 

presence of seven tertiary methyl groups on saturated 
carbons at 6 0 85 (3H, s), 0 93 (15H, s) and 105 (3H, s), two 
acetoxy methyls at 198 and 2 04 (6H, 2s) and one 
carbomethoxy group at 3 58 (3H, s) One of the two 
protons gemmal to the acetoxy groups appeared as an 
unsymmetrical doublet at 64 7 (lH, J = 10 Hz) and 
another as a doublet of a triplet at 5 05 (lH, J = 10 Hz, 
10 5 Hz) and a proton on trlsubstltuted double bond 
having vlcmal and allyhc protons at 5 50 (lH, m, W,,, 
= 8 Hz) Assummg that the unsymmetrical doublet at 64 7 
1s due to the axial proton attached to C-3 contammg the 
acetoxy group m the equatorml posltlon as in most 
tnterpenolds, the coupling constant (J = 10 Hz) mdl- 
cated that the vrcmal proton at C-2 (65 05) 1s trans-axial 
confirmmg the position of the second acetoxy group at C- 
2 being equatonally onented [8,9] This showed the 
presence of 2a,3B-dlol system m 3 as IS observed m the case 
of baccatm [lo] 

The position of the carboxyl group and the stereochem- 
istry of the hydroxyl groups are further proved by acid 
lsomerlzatlon of 3b to acetyl methyl crategolate (4) This 
further showed that the acid belongs to the taraxerane 
skeleton 

The posltlon of the carboxyl group at C-17 and the 
double bond at Al4 position have conclusively been 
proved by analysis of the mass spectra of 3a, 3b and 3c 
The CI mass spectrum of 3a showed peaks at m/z (rel mt ) 
487 [MH]+ (7), 469 [MH-H,O]+ (lOO), 451 [469 
- H,O]+ (86), 427 [MH - COOMe]+ (20), 409 [469 
- HCOOMe]+ (64), 391[409 - H,O]+ (lo), 369 (3), 348 
(2), 315 (lo), 303 (19), 289 (17), 275 (lo), 263 (53), 249 (30), 
248 (43), 235 (7), 223 (30), 207 (35), 205 (35), 203 (20), 189 
(27), 177 (lo), 175 (5), and 149 (20), whereas 3b showed 
peaksat 571 [MH]+ (lo),511 [MH-AcOH]+ (11),451 
[Sll -AcOH]+ (lOO), 402 (3), 391 (lo), 387 (lo), 369 (3), 
315 (lo), 303 (4),289 (5), 275 (3),263 (16), 249 (20), 248 (17), 
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203(10),189(36), 175(5),and3cat483[MH]+ (loo),467 
(lo), 423 [MH -AcOH]+ (36), 369 (2), 355 (15), 315 (2), 
303 (2), 289 (2), 275 (2), 263 (4), 249 (4), 248 (4), 203 (15), 
189 (9), 165 (lo), 151 (20), 121 (lo), 107 (20) The 
appearance of ldentlcal peaks must be due to the forma- 
tion of identical mass fragments from the compounds 3a, 
3b and 3c Formation of a few of them could be explained 
by assuming the presence of a carbomethoxy group at the 
C-17 posltlon and a double bond at the Al4 position of the 
taraxerane skeleton [2,1 l] 

The compounds 3a, 3b and 3c showed the fragments a 
at m/z 3 18,402 and 3 14 accompanied by ion b [a - Me] at 
303, 387 and 299 respectively though of low intensity 
These fragments are typical of taraxerane Al4 double 
bond [11] T’he common fragments at m/z 263, 249 and 
235 may be due to fragments c, d and e formed by rupture 
of rmg C which are accompanied by fragments c’, d’ and e’ 
each 60 mass units lower than c, d and e, respectively, and 
formed by loss of HCOOMe, as observed m the case of 
aleurotihc acid [2] Beslde the above peaks, the mass 
spectrum of 3c showed prominent fragments at m/z 355, 
165, 151, 121 and 107 All the above data are compatible 
with structure 3 for seblferemc acid A chemical corre- 
lation with a suitable member of the taraxerane series was 
achieved by auto-oxldatlon of methyl aleuntolonate (2b) 
which furmshed a drketone identical with 3c obtained by 

OH 
2 R’<, , R’=H 

2a R-c;, R’=Me 

2b R=O , R’=Me 

4 R=OAc 

I- r e, m/z = 235 

= 263 

3b 
3c 

oxidation of 3a A comparison of the “C NMR spectrum 
(Experimental) of 3b with the spectra of aleurltohc acid 
denvatives [12] further confirmed the structure 3 of 
sehferemc aad as 2a,3/Ldlhydoxytarxer-14-en-28-olc 
acid 

EXPERIMENTAL 

Mps are uncorr IR (nu~ol) Beckman IR-20, UV (EtOH) 
Beckman DU-2, ‘H NMR and “CNMR (CDCII) Ft-80A 
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Vanan Spectrometer usmg TMS as Internal standard, MS CH* 
chemtcal lomzatlon method, alumma used for chromatography 
Sarabhal Mark, deactivated with 10% aq AcOH (4 ml/lOOg 

A&C&J 
Extractma Dned and powdered bark of Sup~um seblferum 

Roxb was extracted with C6H, ma Soxhlet The yellow msoluble 
sohd (3,4-dl-O-methyl ellaglc acid) [13] was separated by fil- 
tration and the solvent dlstdled off under red pres The residue 
was extracted with Et,O, shaken with 10% aq NaOH and the 
alkaline layer separated from the neutral layer The alkaline layer 
was cooled, acid&d with 10 % aq HCI and extracted with Et,0 
The solvent was dlstllled off and the residue (10 g) absorbed on 
alumina (400g) and then eluted with solvent mixtures of 
increasing polarity 

Isolatron ofseblferzc acid (lb) The C,H,-petrol (4 1) eluate 
on crystalhzatlon from MeOH furmshed an amorphous solid 
(0 3 g), mp 176-180”, which was esterdied with CH,N, to afford 
the methyl ester of lb, mp 134-136” This was found to be 
ldentlcal with an authentic sample (mmp co-TLC and co-IR) 

Isolatron of aleurztohc actd (2) The C,H,-Et,0 (9 1) eluate 
(0 1 g) on crystalhzatlon (MeOH) furnished an amorphous solid 
of2,mp29&299”,IR~Eg~ cm-' 3400(OH),1700(COOW,820 
(>C=C<,) [Found C, 79 30, H, 10 35 Calc for CJOHds03 C, 
7894, H, 1052x1 

Methyl aleurztolate (28) The Et,0 soln of 2 when estenfied 
with CH,N2 gave 2b, mp 207-209”, IR vz’cm-’ 3350 (OH), 
1735 (COOMe),, (>C=CqH), identical with an authentic 
sample of methyl aleuntolate (mmp, co-TLC and co-IR) [Found 
C, 78 90, H, 10 56 Calc for C0,Hs003 C, 79 10, H, 10 71% ] 

Iso/ut~on of seblferemc actd (3) The most polar eluent 
C,H6-Et20 (3 2) afforded a sohd which on crystalhzatlon from 
MeOH furmshed 3, as an amorphous solid (0 2 g) mp 325” (dec ), 
[a]sHc’l + 32” [Found C, 76 17, H, 10 20 &H4s0., requires 
C, 76 23, H, 10 24% ] 

Methyl seblferenate (3~) An Et,0 soln of 3 was esterdied with 
CH2N, and the solid obtained after the usual work up procedure 
was chromatographed Elutlon with C,H,-Et,0 (9 1) gave a 
sohd which on crystahzatlon from CHCl,-MeOH furnished 3a, 
mp 254-255”, [aID CHC’3+ 15” [Found 3, 7646, H, 1030 
CJ1HS004 requires C, 76 50, H, 10 35 % ] 

Acetyl methyl seblferenate (3b) Compound 3a when ac- 
etylated with Ac,O-pyndme (afforded 3b, mp 224226”, 
[a]$Hc’3 + 12”, ‘%NMR (20 MHz, CDCI,) 616 47 (q. C-25), 
17 37 (t, C-11), 1746 (q, C-24), 18 58 (t, C-6), 2070 (q, C2a- 
OCOCH,), 2102 (q, C&OCOcHI), 22 35 (q. C-30), 26 14 (q, C- 
27), 28 29 (q, C-26), 29 66 (q, C-23), 29 21 (s, C-20), 30 96 (t, C-16), 
3165 (t, C-12), 32 07 (t, C-22), 33 25 (q. C-29), 33 75 (t. C-21), 35 46 
(t. C-7), 37 34 (s, C-13), 38 94 (s, C-lo), 39 25 (s, C-4), 40 80 (t, C- 
19), 41 86 (d, C-18), 43 24 (t, C-l), 49 05 (d, C-9), 51 25 (s, C-17), 
51 59 (q, COOCH,), 55 23 (d, C-5), 69 96 (d, C-2), 80 62 (d, C-3), 
11679 (d, C-15), 160 10 (s, C-14), 17031 (s, C8j?-OCOCH3), 
170 57 (s, C2.-OCOCHs) and 178 25 (s, C-28) [Found C, 73 60; 
H, 9 56 C3sHs406 requires C, 73 65, H, 9 54 % ] 

Hydrobzs of 3a (I) Compound 3a was refluxed (4 hr) with 
methanohc KOH (lo%), and after the usual work up 3r was 
recovered (II) Compound 3a dissolved m DMSO was refluxed 
(4 hr) with 1 N t-BuOK m t-BuOH After usual work up and 
crystalhzation (CHCl,-MeOH) an amorphous solid was ob- 
tamed, mp 325”, ldentlcal (mmp and co-IR) with authentic 3 

Oxtdatton of 3a to 3c Compund 3a (0 1 g) m pyrldmC (1 ml) 

was treated with CrO, m pyndme below 5” for 12 hr After the 
usual work up the solid was chromatographed and elution with 
&He-petrol (2 3) furnished drketone 3c (zX%i, green colour 
with neutral FeCl& mp 180-182” [Found C, 77 10, H, 963 
&Hb604 requires C, 77 14, H, 9 61% ] 

Auto-oxtdatton of2b Treatment of k with CrOj-pyndme at 
room temp yielded methyl aleuntolonate (Zb), mp 174175”, 
IR vE$‘cm-’ 1735 (COOMe), 1705 (>C=O), 820 Compound 
2b (0 1 g) suspended m a mixture of t-BuOK m t-BuOH (10 ml) 
was stirred m a stream of O2 for 2 hr The mixture was diluted 
with H20, acidified with aq HCl, extracted with Et,0 and the 
solvent removed The residue on chromatography and elutlon 
with C,Hs-petrol (2 3) afforded a solid, which crystalhzed from 
CHCl,-MeOH, mp 180-182”, ldentlcal with 3c (mp, co-TLC, 
green colour with neutral Fe(&) 

Isomertzatron of3b to 4 Compound 3b (0 05 g) was lsomerlzed 
m glacial AcOH (50 ml) by heating with cone HCI (2 5 ml) for 
15 mm The crystalline solid after usual work up from 
CHCl,-MeOH furnished pure 4 (0 02 g), mp 166168”, whtch 
was found to be identical with an authentic sample of acetyl 
methyl crategolate (mmp, co-IR, co-TLC) 
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