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STSDClWRE OF PUTUNJIC ACID 
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The triterpenlc hydroxy acid, Putranjlc add, 18olatcd from 

8. roxburghli bark', ha8 been characterl8ed by phy8loal and chemical method8 

to be a hydroxy M acid (I) of the friedelane 8erier and it8 molecular 

formula aorrected from CsOHao 3 0 to C30H5203 (A? 460) and that of the derived 

dial (II) from c30$202 to c30Hsco2 (rf' 446). The putranjic acid methyl eater, 

CSlHM03 showed the preecllce of eight C-methyl group8 in the region 6 0.71, to 

I.13 ppm* and the carbomethoxy methyl rlgoal at 6 3.75 ppm In it8 nmr rpectra. 

Thus the nmr 8pectra accounting for eight methyl group8 in the molecule a8 well 

a8 its ma88 8pectra suggert the acid to be a friedelan-3-8eao acid rather than 

a trPe tetra-cyclic triterpenold. 

The downfIeld abaorptldn of the carborethoxy methyl rlgnal and the 

lability of the methyl e8teri to hydrolyai8 (even on the alum&n8 aolumn) 

indioated it to be in the 8ide chain of an open ring rather than l ttaebod to 

an angular carbon atom. FM Interestingly the nmr 8pectra of methyl putranjat0 

doer not 8hor the pre8ence of any proton 0 to the carboxyl group (cf. putran- 

jivlc acIda) in the region 6 a-3 pp~ and this may be attributed to the prerenae 

of a vicilal hydroxyl group. 

The u8e of trichlomacetyl irocyanate (TM) In the nmr rtudler' helped 

In deterrpining the nature of the hydrosyl8 In methyl-putranjate and It8 derived 

dlol (II). In the ca8e of Ye-putranjate (Is), the broad l lgnal at 6 2.75 ppm 

disappeared after addition of TAI and the one proton 8igxm1 a to the hydroql 

231 



232 

group at 6 4.20 ppm 

ohracterletlo of a 

No.4 

ehlfted downfield to 6 5.20 ppm ( a shift of 1 ppm 

l econdary alcohol)'. The carbmte N-1 l lgnal at & 9.7 ppm 

of one prpton area lndlaated the preeence of only one hydroxyl group In 

putranjlc acid. The proton a to the hydrolyl harim the reetrlcted rotation 

about C-2 due to Its aeynetrlc nature l plltted Into a pair of doublet8 (J, 9 

a/e) being coupled dth C-l methylene group. Thle ie further eubetantlated by 

the nu l peetra of the dlol (II), l horlug the preeence of eight C-methyl In 

the region 6 0.71 to 1.18 PPD. the two hydroxyl proton8 at 8 2.0 ppm and the 

c-3 methylene proton8 a8 a pair of two eymmetrioal quartet8 oentred at & 3.66 

PPm* The Dmr 8p8Utra of the diol (II) after addition oi TAI ehowed the two 

0-g elgnal at 6 2.0 ppm to appear a8 a two-proton8 elnglet at 8 9.2 ppm and 

the carblnol prOien8 having characterletio downfield ehlft of 1.00 ppm to 

6 6.36 pp~ In oaee of the eeoondary hydroxyl and that of 0.8 ppm to d 4.36 ppm 

in aaee of the primary hydroxyl’. The proton a to the eecondary hydroxyl now 

appeared am broad multlplet centred at b 6.3 ppm lndlaatlng the preeence of 

additional rlclnnl profone due to newly generated -CIi20H &ch wae recorded 

a8 a pair of eywtrlcal quartet catred at 6 4.36 ppm, l houlng three dletlnct 

Coppllng* Jab(gem)’ 12 o/e, Jac, 7 c/e and Jbc, 2 c/e of anABC pattern. Thue 

the newly generated nethylene In II showed the preeence of a proton In it8 

vlclnlty which me not evident in the parent methyl ester becauee of the 

preeenae of the Q hydroxyl group and ha8 shifted to the region b 4.3 ppm. Thle 

18 in agreement with the placeaent of the hydroxyl, a to the primary hydroxyl 

vie a vii a to the carboxyl In putranjlc acid. -_ 

However en attempted dehydration of Ia with FOC13 In pyrldine or PC16 In 

petroleum ether at room temperature, remulted in both the caeee Into 2-chloro- 

Ye-pntranjate (III), The nmr epectra ehowed a triplet at 6 4.2 (J, 7 c/e) for 

the proton a to the halogen Indicating a methylene group In It8 vlclnlty. The 

Ye-putramjate on oxidation dth Cr03 In AcOH yielded a keto eeter IV, C31H6203 

m.p. 148~149’. The nmr epectra of IV ehowe a triplet of one proton area at 

b 1.9 ppm (J, 6.6 c/e) slid a two protone quartet like a pair of doublet8 at 

g 2.76 ppm of an A2l eyetr dth Jd Jbx, 6.6 c/e and Jab 4*6 C/e* The one 
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proton triplet ia aaeigned to C-10 proton and the quartet to thore of C-i 

rethylene. Thlr conflma the rtructure of the kato eater (III) ae a-kato 

friedelan-3-aaco acid methyl erter and thue putranjic acid 18 I-OE-frledelan- 

2-m carboxylic add (I)o 

The structure of putranjlc acid (I) 18 further eupportad by spectral 

data @howin the crackin pattern airllar to that of friedalane 4,5,g eerier 0 

The important fragment8 of patranjic acid (I), ite acetate (Ib) and the dlol 

(II) oorreeponding ta the abundant peaks are lleted in table I. The $0 29 

ion peak shore the preeence of an ethyl ride chain being knocked off the eeco 

friedelena skeleton. The abundant m/e 205 ion peak4*' correeponde to the 

fragment *aI conetitutlng ringa D and R having no eubetituent groupe preaent 

therein. The fragment *b* ariaee by the cracking of ring D Identical to that 

I R =COOH, RI= OH 

Ia R = COOCH3,& OH 

Ib R =COOH, R'z OAc 

II R =CHZOH, dz 011 

III RzCOOCH2, d-0 

IV R=COOCAQ, iL_Cl 

Scheme -1 

R’ 

_ti 
'b' 

I 'd' 

‘a* 
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oi *utrenjlvadione4. The loaa of the C-5 ethyl dda chain ia also 

from 'b' to give fragment '8'. The fragmeut *a* of m/e 273 arises 

cracking of ring B as reported ln case of ahionanone 
6. 
e 

evident 

b$ the 

TABLE - I 

I 460 445 431 205 336 307 aie 273 

Ib 502 467 473 205 376 349 218 273 

II 446 431 417 205 322 - 218 273 

The base ion peak in all the three compounds appearing at m/e 2tB is 

assigned structure 'd' constituting rings B and C and may pouaibly arise as 

shown in scheme I. This conflma the placament of the hydroxyl as well as 

carboxyl groups inn ring A. 
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