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Abstract-A new and four known tnterpenolds have been isolated from the leaves of S&a pmnata The structures of 
these compounds have been estabhshed by spectral data and by some chemical reactions 

INTRODUCTlON 

As a part of our contmmng chemical mvestrgatlon of the 
genus Saha we have obtamed several tnterpenords from 
the leaf extract of Saha prnnata We now descnbe the 
structure elucrdatlon of these compounds by spectral data 
as well as by chemrcal reactions 

RESULTS AND DISCUSSION 

The spectra (IR, ‘H NMR and MS) of the first two 
compounds mdlcated that they were olean-12-en-28-olc 
acid type compounds while the third one was lupeol 
Comparison with authentic samples (TLC, IR, mp) re- 
vealed theu ldentrtres as vergatlc acid (3fi-hydroxy-l-oxo- 
olean-12-ene-28-arc acid, 1) [l], oleanohc acrd [2] and 
lupeol [3] respecnvely The next compound, C30H5002, 
mp 212” (lit 215”) [4] was more polar Its ‘H NMR 
spectrum indicated a lupene type skeleton, showmg 
lsopropenyhdene group protons at 6458 and 4 12 as 
broad singlets and the methyl at 168 also as a broad 
singlet All other ‘HNMR signals, as well as its mass 
spectraldata, were m agreement with those ofnepeticm (2) 
which was isolated from another Lablatae plant, Nepeta 
htndostana [4] 

The new compound was a tnol, C30HS003 (3), mp 185” 
The IR spectrum of 3 showed a strong hydroxyl band at 
3360 cm- ’ and no carbonyl band Acetylatlon of 3 yielded 
a trracetate (4), mp 105”, the IR spectrum of wmch showed 
no hydroxyl bands, only the acetyl carbonyl bands were 
present, thus estabhshmg the nature of three oxygen 

atoms The ‘H NMR spectrum of 3 showed signals for 
eight C-Me smglets at 60 72, 0 92, 0 98, 104, 1 10, 1 15, 
1 18 and 125, no vmyhc methyl group bemg present The 
hydrogen gemmal to one of the three hydroxyl groups 
must be between a tetra substituted sp’ C atom and a 
methyne groupmg (63 12, d, J, = 10 I-Ix) Its chemrcal 
slnft mdlcated that it should be at C-3 [4,5] and its J value 
showed that it must be axial Also there could be only one 
other axial vuxnal proton at C-2 (63 85, ddd, J, = 10 Hz, 
J, = 10 Hz, J., = 6 Hz) The presence of a hydroxyl 
group at C-2 was further proved by the formatron of an 
acetomde, as well as of a drosphenol The other proton 
gemmal to the third hydroxyl group (6400, ddd, J.,, 
= 10 Hz, J,, = 10 I-Ix, J,, = 6 Hz) must also be axial and 
situated between methyne and methylene groups Since 
there was no vmyhc proton m the spectrum the double 
bond must be tetra-subsmuted In the mass spectrum of 3 
the strong peaks at mJz 205 and at m/z 218 mdlcated a 
double bond between C-13 and C-18 [6] These peaks also 
mdlcated that the hydroxyl groups were not on the D or E 
rings In such a molecule there are only two possible 
positrons for the thrrd hydroxyl group, namely C-6 and C- 
11 A one proton doublet of triplets at 62 5 (Jll.., = 14 Hz 
and J,, = 3 5 I-Ix, J, = 3 5 Hz) in the ‘H NMR spectrum 
was attnbuted to the equatoIla1 C-l proton 111 a C-11 
equatorrally hydroxylated tnterpene structure [7], as was 
observed m nepetrcm [S] and lupana3fl,lla,20_trlol [5] 
On the other hand, acetylatron of the C-6 hydroxyl group 
under regular condmons IS not possible and requires 
perchlonc acrd as catalyst [8] The broad singlet at 64 35 
which disappeared after acetylatlon showed the presence 
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of the hydroxyl groups Based on the above data the 
structure of the new trlterpene was established as olean- 
13( 18)-ene-2a,3fl,l la-trio1 

EXPERIMENTAL 

Mp’s were taken m a Relchert mlcroscope apparatus and are 
uncorr The plant materlal was collected from Sdlvrl (near 
Istanbul) m May 1980 A voucher specimen was ldentlfied by Dr 
E Tuzlacl (Istanbul) and deposlted m the Herbarmm of Faculty 
of Pharmacy (ISTE 44246) 

Extractron and rsolatlon oftn{erpenolds Dned and powdered 
leaves of S pmnata L (500g) were extracted with C,H, m a 
Soxhlet The extract was evaporated m uncuo The CbH6 
concentrate (15 g) was chromatographed on a slhca gel (E 
Merck) column (5 x 60 cm) Elutlon was started with CsHs and 
continued by gradual addition of CHCI, up to 100% The 
compounds were obtamed m the followmg order vergatlc acid 
(20 mg), oleanohc acid (80 mg), lupeol (25 mg), lup-20(29)-ene- 
38,l la-d101 (45 mg) and olean-l3(18)-ene(2a,3~,lla-tr~ol 
(75 mg) 

OIean-l3(18)-ene-2a,38,1 la-trroi (3) Mp 185” (EtOH), 
IREicrn-’ 3360, 2970, 2930, 2850, 1630, 1460, 1380, 1170, 
1060, 1050, 1030, 990, 950 ‘H NMR 6(2OOMHz NT-FT, 
pyndme-ds) details gven m the text EIMS (probe) 70 eV, m/z 
(rel mt) 458[M]+ (5),44O[M-18]+ (27),422[M-2x 181’ 
(30), 407 [M-2x18-15]+ (15), 389 [M-3x18-15]+ (5), 
235 (45), 218 (42), 205 (60), 189 (65) (Found C, 78 73, H, 10 88 
C&Hs003 reqmres C, 78 60, H, 1091%) 

2a,3/3,1 la-Tnucetoxy-olean-13(18)-ene (4) Treatment of com- 
pound (3)/ (15) mg) with Ac,O-pyndme at room temp for 18 hr 
ylelded a trlacetate, mp 105” (EtOH) IR YE cm- ’ 2950, 2860, 
1730,1450,1370,1250,1030,965,755 ‘H NMR (200 MHz NT- 
F-I’, CDC&) 60 7 (3H, s), 0 9 (3H, s), 0 98 (3H, s), 1 08 (3H, s), 1 10 
(3H, s), 1 12 (3H, s), 1 14 (3H, s), 1 22 (3H, s), 1 94 (3H, s), 196 (3H, 
s), 205 (3H, s), 2 5 (lH, dd, Jsom = 14Hz, J,, = 4Hz, H-l 
equatorial), 4 75 (lH, d, J = 10 Hz, H-3 axial), 4 96 (lH, ddd, J, 
= 11 Hz, J, = 11 Hz, J,, = 5 Hz, H-2 axial), 5 18 (lH, ddd, J,,, 
= lOHz, J,, = 10 Hz, J,, = 5 Hz, H-l 1 axial) EIMS (probe) 
70 eV, m/z (rel mt ) 584 [M]’ (1), 524 [M - 60]+ (85), 509 [M 
-6O-15]+ (8),464[M-2x60]+ (8),404[M-3x60]+ (lo), 
389 [M - 3 x 60- 15]+ (15), 216 (25), 203 (40), 189 (15) (Found 
C, 73 68, H, 9 52 C H 0 reqmres C, 73 97, H, 9 58 % ) 36 56 6 

6 

Olean-13(18)-ene-2a,38-acetonlde-1 la-01 (5) Compound 3 
(20 mg) was dissolved m 1 ml dry Me&O and a few drops of 
cone H2S04 were added The mixture was kept at room temp 
for 2 hr and the product punfied by chromatography on 
Sephadex LH-20, mp 128” IR YE cm-’ 3350,2920,2850,1455, 
1380, 1170, 1120, 1070, 1040 ‘H NMR (200 MHz NT-FT, 
CDQ) SO 72 (3H, s), 0 9 (3H, s), 0 98 (3H, s), 1 09 (3H, s), 1 12 
(6H, s), 1 14 (3H, s), 1 22 (3H, s), 1 36 (3H, s,acetomde), 140 (3H,s, 
acetomde), 3 2 (lH, d, J = 10 Hz, H-3 axlal), 3 9 (lH, ddd, J, 
= 10 Hz, J, = 10 Hz, J,. = 4 Hz, H-2 axial), 4 05 (lH, ddd, J, 
= 10 Hz, J, = 10 Hz, J,, = 4 Hz, H-l 1 axial) (Found C, 79 43, 
H, 10 79 &Hs40J reqmres C, 79 51, H, 10 847”) 

Dlosphenol(6) Compound 3 (30 mg) dissolved m dry MeZCO 
\kas treated with CrOs-AcOH (25 mg of CrOs m 1 ml AcGH) at 
room temp for 5 mm The mixture was dduted with H20, 
extracted with Et,0 and the Et,0 was evaporated zn uacuo to 
leave an amorphous sohd UV .lEH nm 274 (~7300) 
IR v=cn-l 3420, 2960, 2850, 1725, 1600, 1580, 1460, 1380, 
1270, 1120, 1070, 740 ‘HNMR (2OOMHz NT-FT, CD’&) 
60 72 (3H, s), 0 91 (3H, s), 098 (3H, s), 1 10 (6H, s), 1 14 (3H, s), 
1 16 (3H, s), 124 (3H, s), 6 2 (lH, s, H-l) 
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