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THE TRITERPENES OF COMMIPHORA-II 

THE STRUCTURES OF COMMIC ACID C AND COMMIC ACID D 

A. F. TIIOMAS’ 
Dcpanment of Organic Chcmtstry. The University, Leeds 

(Receiwd 22 Murch I96 1) 

~--Evidence is prcscnted to show that commit acid C is probably 2&3;?-dihydroxyoIcan-12- 
cnc23-oic acid (I); commtc acid D is shown 10 be rhc mane analoguc, 2,Y.3$-dlhydroxyun-12enc- 
23-oic acid (II). 

THE isolation of tritcrpcnc acids from Commiphora pyacunthoides Engl. (= C. 
+&&~a Schinz.2) has been described in part I of this series, where it was also shown 
that methyl commatcs C and D were esters having two hydroxyl groups and one 

double bond.3 
Both methyl commate C and D form isopropylidcnc derivatives, and both react 

with one cquivalcnt of periodic acid, so that the two hydroxyl groups must bc present 
in a cis-oriented z-glycol. Hydrolysis of the methyl esters occurs with surprising 
east. suggesting that the carboxyl group, if tertiary, is in an equatorial position, 
though some rcscrvation must be made in the light of the fact that the presence of a 
p- or y-hydroxyl group can affect the ease of hydrolysis of methyl csters.J Keithcr 
acid formed a lactonc, and only commit acid C ctystallizcd, thus providing an cxccl- 
lent method of separating it from traces of commit acid D by recrystallization from 
methanol. It is interesting that halolysis of diacetyl methyl commate C with lithium 
iodide in dry lutidincS was found to give a good yield of commit acid C, a repetition 
of the cxperimcnt of Eschenmoscr ef al. using acctyl methyl oleanolate yielding 
almost pure acetyl olcanolic acid as they report. 6 The acids wcrc oxidized with 
chromic acid in acetone solution, and the resulting kctoacids not isolated but trcatcd 
directly with base, when compounds were obtained that gave a blue-green colour with 
ferric chloride. and had infra-red and ultra-violet spectra typical of diosphenols with 
oxygens at C-2 and C-3. The diosphenol from commit acid C was not identical with 
that from acid D, and their acetates were also clearly different, so that the diffcrcncc 
bctwccn the two acids must lie in the carbon skclcton. The loss of carbon dioxide on 
diosphcnol formation shows that the acids have hydroxyl groups at the $- and y- 

positions 10 the carhoxyl group. 
Commit acid C is most probably a dcrivativc of olcan-12-enc. as was shown by 

the reaction of diaceryl methyl commatc C with selenium dioxide in acetic acid, 
when a product was obtained displaying the ultra-violet triple absorption maxima 
associated with the olcana-l I .I 3( 18)-dicncs. In a similar cxpcrimcnt diacctyl methyl 
commatc D failed to react. so acid C was allocated structure I, while acid D was 
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placed in the urs-12-ene series (structure 11) and the diosphenols were ascribed 

structures III and IV respectively. The diosphenols were reduced by the Wolff- 
Kishncr method, when C& hydrocarbons were obtained (V and VI) respectively, the 

Sain C Srrirr D 

one derived from commit acid D (II) having the properties reported for 23-norolcan- 
12-enc (VI).@ This hydrocarbon obtained from commit acid D was found to be 
identical with the C,, hydrocarbon produced by the Wolff-Kishncr reduction of 
nor-~-boswellinonc,g so commit acid D is thcrcfore a 2,3dihydroxyurs- 12-enc-23(or 
24)-oic acid. The corresponding hydrocarbon in the oleancne series is not known, so 
a direct comparison was not possible, but in view of the similarity between the dctiva- 
tives of acid C and acid D, especially in their molecular rotational differences, the 
formulation of commit acid C as the corresponding 2,3dihydroxyolean-12-ene- 
23(or 24)-oic acid seems justified. 

The occurrence of 2r,3zdihydroxy-triterpencs has not been observed.’ and an 

’ <:. Djerarsi, D. H. ‘Thomas. A. L. Livmgsronc and C. R. Thompson. J. Amer. Chrm. Sot. 7Y, 5292 (1Y57). 
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attempt was made to confirm the nature of the glycol as 2@.3fi by measuring the rate 
of oxidation with lead tetraacetate in acetic acid .l” The results were unsatisfactory, 
both methyl commatc C and D b&g oxidized very slowly. Since no substance 
suitable for comparison was available, it was felt that these measurcmcnts were not 
rcliablc, and that the 2fi.3$-conformation for the hydroxyl groups--and thercforc, in 
view of the resistance to lactonization by the acids, the positioning of the carboxyl at 
C .23-represents the most plausible conformation for both acids. 

In the cast of methyl commate C, some cxpcriments wcrc undertaken with a view 
to attacking one of the hydroxyl groups prcfcrcntially, and though they were not 
pursued further, they will bc briclly described. Methyl commatc C formed a mono- 
ethylcarbonatc very easily (incidentally supporting the assignment of the glycol with 
one axial and one equatorial hydroxyl group) but attcmptcd oxidation of this with 
chromic-pyridinc complex yicldcd only starting material-as, indeed, did cvcry 
expcrimcnt in this series using this reagent. Methyl commatc C dots not form a 
ptolucncsulphonatc, and mcthylsulphonyl chloride in pyridine yields only a dimcthyl- 
sulphonate, reduction of which with lithium aluminium hydride gave a mixture of 
diols and triols from which only commol C3 could be isolated with any certainty. 

EXPERIMENTAL 

,M.p.s. arc corrected. Rotations \scrc measured at concentrations of 1 % in chloroform. Alumina 
for chromatography was Woelm, neuIral. grade III. 

Commit o&f C. Methyl commate C’ (5 g) was heated under rcflux with methanol (200 ml) and 
potassium hydroxide (20 g). After about IS min the potassium salt of the acid began to crystallize, 
and after 4 hr no ether-soluble material could be isolated from the mixture. The salt was renx~ed 
on a sintcr and converted to cummic acid C with methanolconc hydrochloric acid; after crystal- 
lization from methanol, this had mp. 343-345 ’ (cvac. tube). It was insufTiciently soluble in chloro- 
form, alcohol, dioxan or pyridine for its optical rotation to be measured in these solvents. (Found : 

C. 76.0; H. 10.2. C,,tl,,O, requires: C. 76.2; H. 10.23:.) d;,, ys’“’ 5.86 p utxhangexl after treatment , 
with COW sulphuric acid dioxan. 

In another experuncnt. diacetyl methyl commatc C (@9 g) was heated in dry 2,blutidine with 
anhydrous lithium iodide (I .4 g) under nitrogen for 7 hr then worked up as described by Lschcnmoser 
cr ol.’ to give commit acid C, identical in all respects with that described above. Mcthylation of this 
sample with diazomcthanc in ether resulted in methyl commatc C. identical with previously described 
material. 

Commit acid C reacted with one cquivalcnt of periodic acid in dioxan solution. 
Rcucrion of methyl convnurr C with wetone. The ram from C. pyruconrhoidts was worked up 

as described prcviouslf to the point at which the crude ester mixture was obtained after methylating 
the crude acids with diazomethanc. Crystallization of this several times from chloroform removed 
most of the methyl commatc I) and E (see below), nnd the remainder (5 g) was allowed to stand 
at room temp. overnight with acetone (100 ml) and cone sulphuric acid (2 ml). The reaction mixture 
was poured into cxccss saturated sodium carbonate solution, and the product isolated with ether and 
chromatographcd. Crystals (I g) were cluted with benzene at tint, but later fractions gave resms that 
appeared to be mixtures of the isopropylidenc derivatives of methyl commata C and D and which 
crystalhzcd only with difliculty. The first fractions, ctystalliccd from methanol, had m.p. 168-169. 

1x1 if’ i 65 (Found: C, 77.0; H. 10.2. C,,H,,D, requires: C. 77.5; H. 10.3’%). SOme diffkulty 

was experienced in drying this sample. Hydrolysis of the isopropylidenc derivative with methanol- 
cone hydrochloric acid yielded methyl commatc C. identical in all respects with the ester previously 
described.’ 

Rmcrion of diacctyl methyl cummatc C with selenium dioxide. Diacctyl methyl commatc C 
(0.2 g) and selenium dioxide (0.2 g) wcrc heated under rcflux in glacial acetic acid (30 ml) for 2 hr. 
then poured into water and the product isolated with ether. The ether was wahed with sodium 

1’ C. Djerassi and R. Erlich. 1. Org. Chrm. 19, 13Sl (1954). 
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bicarbonate. and the residue after evaporation chromatographcd. Bcnrtnc-light petroleum (9: I) 
elutcd a substance, which, after crystallization from hght petroleum had m.p. 157-159’. [a]:” 38” 
(Found: C, 73.9; H, 9.3. CrH,,O, rquircs: C. 73.9; H. 9.2%) hzt 240,251,260 rnj4 E 14.800, 
11,600, 6.800 respectively, a 13.17 p (cisdisubstitutcd double bond). 

Treatment of methyl commatc D in the same way yielded only unchanged starting material. 
Diosphcnol C (III). Commit acid C (0.25 g) was suspended in acztonc (100 ml) and trcatd 

dropwise at room temp over 30 min with chromic oxide in sulphuric acid and water (0.4 ml of a 
mixture from 2.67 g GO,. 2.3 ml. COIW: H,SO, and 7.7 ml water) when it was poured into water 
(500 ml). The product. isolated as usual with cthcr, was heated under reflux for one hr with potassium 
hydroxldc in methanol (10%. 10 ml). Dilution wulth water and acidification with hydrochloric acid 
enabkd the product to be isolated with ether. It was chromatognphcd. and clution with benzene 
and crystallil;ltion from methanol gave diosphcnol C. m.p. 228-230”. [a]r -. 132” (Found: C, 
81.Y; II. 1@4. C,,H,,O, rquircs: C, X2.0; H, 1@4P/,). 2::: 281 mjr c 9,000; ~~~-‘“’ 329 rnp’. 
E 3 500 , f 1:&“* 290. 599. 6.08 Jo. 

Diosphenol C ocrtorc. 7hk was prepared from acetic anhydride in pyrldinc and crystallized from 
methanol, m.g. 22&221 ‘, [x]f” i 156’ (Found: C. 79.7; H. Y.9. C,,H,,O, requires: C, 7Y.8; 
Ii, 9.9:/). d’,c,‘* 5.67. 5.95. 6.07 }I. 2::: 250 ~JI. E 7,900. 

Wolff-Kishner &union of diosphrnol C (23-norokan- I Z-cnc). D&phenol C (80 mg). dicthyknc 
glycol (15 ml), ethanol (IS ml) and hydmine hydrate (IO ml) were heated under rcflux together for 
IS min. Potassium hydroxide (5 g) was added and the mlnturc conccntratcd by distillation until 
the tcmpcraturc attained 2OG220‘. where it was maintained for 3 hr. The mixture was poured into 
water and the product lsolatcd with pet ether. The petroleum solution was filtered through alumina 
and the product obtained on evaporation was crystallizd from acetone, m.p. 150’. [z]:’ t 106“ 
(Found: C. 87.7; H, 12.2. C,,H,, rquircs: C. 87.8; H, 12.2%). 

It was found that Ckmmcnson reduction of dlosphenol C usmg zinc amalgam (made from 10 g 
zinc wool and Q75 g mercuric chloride), glacial acetic acid (20 ml) and cone hydrochloric acid (4 ml) 
heated for 20 30 min gave a good yield of the same 23-norolean-12-enc. Longer periods of rctlux 
(over 2 hr) yielded mostly noncrystalhne material. 

Erhoxycurhon_$ mcr~~~ commprc C. This was made by dissolving the triterpene ester (0.5 g) in 
dioxan (IO ml) and pyrrdmc (I.6 ml) at 0’ and adding dropwise ethyl chloroformate (2 ml). After 
2 hr the mixture was diluted with water and the product isolated with ether. Chromatography on 
alumina gave first. a small amount of gum (&ted with benzene) with no I.R. absorption between 
2.5-3.0 jr, then the rfhoxycurhnyl derivative which was crystallized from 90% methanol to m p. 
196198.. [z]:” -i38’ (Found: C. 73.1; Il. 9.7. C,,H,,O, rquircs: C. 73.1; H, 9.7:;). dzz’a 
2.93 (v. broad), 5.81 p. 

Dimcrhylsulphonyl methyl commofc C. This was prcparcd with methyl sulphonyl chlorldc in 
pyridinc. and after chromatography on alumina (elutcd with bcnrcnc). crystallized from cthanol- 
pet ether, m.p. 222 224” [a]:” I 41.‘, (Found: 
C. 61.7; H, 8.5; S, 10.0%). I‘z 

C, 62.1; II. 8.6; S, 10.0. C,,ll,O,S, rqumzs: 
1 5.78, 8.47 Jo, no band at 2.5-3.0 Jo. 

Treatment with sodium iodide in acctonel’ left this compound unchanged. 
Commit ocM D. This was prepared by hydrolysis of the methyl cstcr with potassium hydroxide 

in methanol exactly as described for commlc acid C. Commit acid D did not crystallize. but had 
ZnU1O’ 5.86 /I. unchanged after treatment with cone sulphuric acid-dioxan. SMX 

Methyl commate D rcactcd with one quivalcnt of periodic acid in dioxan solution. 
lsopropylidene methyl commurc D. This was most casdy obtained by treatment of the part of the 

crude cstcr mixture that was insoluble in chloroform with acetonesulphuric acid (2%) as described 
for the isopropylidcnc dcrlvative of methyl commate C. Chromatography of the product yielded on 
clution with bcnrcnc isopropylidenr methyl commurc D, which, after crystallization from methanol 
had m.p. 153-l 54’. [ZIP” 
i.z:“.‘8 5.79 jr. 

t W8’- (Found: C. 77.3; II. 10.2. C,,H,,O, rquircs: C. 77.5; H, 10.3:/.). 

Continued clution of the column with benzene-ether (I : I) yielded a substance subsqucntly 
shown to bc isopropylidrne methyl commute fi. since hydrolysis wnh methanol cone hydrochloric acid 
yielded methyl commate I!.’ Crystallization from mhanol gave kaflcts of m.p. 240 241”. [z]:,” 
‘. 53’ (Found: C, 75.1; H. 10.0. C,,H,,O, requires: C, 75.2; H. 10.0%). ?.T.i”: 2.77. 5.78, 
9.57, 11.66 ,‘. 

I’ If. L. Slotcs and N. L. Wendler. 1. Amer. Chrm. Ser. 78. 3749 (19S9). 
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The isopropylidcne methyl comma~c D obtained in this experiment was hydrolyscd IO methyl 
commate D with methanol<onc hydrochloric acid. 

Diosphetwl D (IV). This was obtainal in a manner completely analogous IO that described 
above for dlosphcnol C. After chromatography and crystallization from methanol, diosphcnol D 
had m.p. 233 -235’ (admixture with d&phenol C, m.p. 180 185’) [z]F- t ISO’ (Found: C, 81.8; 
Ii. 10.6. C,,lI,,O, requires: C, 82.0; H. 10.4?,). i.EJ’ 282 rnp, E 13,800. i$~~r-k”A 32Y m/r, 
c 9,500. ~~~b”.tc’~ 2%. 5YY. 6.08 cc. 

Diosphenol D ocefutc. Thn. made with acettc anhydride in pyridim and crystalhrnlfrommethanol 
had m.p. 210-212’. ]z]z‘ ;. 156 (Found: C, 79.8; II. 9.8. C,,H,,O, requires: C, 7Y.X; Ii. 9.97;). 
).zXR 250 ml‘. c 8.500; i.Ez$ 5%6, 5.98, 6.08 14. 

23-h’orurs-l2-enc. A. From Diosphcnol D. The Wolff-Kishner reduction was carried out exactly 
as descr&d above for dtosphcnol C. yielding a product of m.p. 172 173’ [z]‘,“” - 106’. 

B Similar treatment of nor-;Goswellinone’ yielded 23-norurs-l2tnc of Identical m.p. and mixai 
m.p. On admixture with the compound obtained by Wolff Kishncr reduction of dtosphcnol C. the 
m p. was found 10 be I20 I25 ‘. 
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