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Abe&net -The synthesis of ( f )4epidehydroabietic acid is described. 

RECENTLY a new resin acid was isolated from Callitrti colmellaris resin by Carman 
and Deeth.’ GoughZ also isolated the acid from Callitis resin and named it calli- 
trisic acid. Spectroscopic studies combined with chemical transformations revealed 
that the new acid is (+ )4epidehydroabietic acid (Ia). ‘* ’ 

The total synthesis of the racemic acid (Ia) had been achieved by Haworth and 
Barker3 in as early as 1939 by the ringclosure of an unsaturated ester (II).t Sharma, 
et ~2.~ reported an alternate similar synthesis of the racema’te (Ia) in 1963. 

As a part of our efforts to synthesize diterpenes with an axial carboxyl group at 
C-4, we planned another approach to the racemic acid (Ia) starting from the pre- 
viously described keto ester (III).’ Quite independently Carman converted agathic 
acid (IV) into the (+)ester (Ib) via the optically active keto ester (III). This note 
describes the experimental details of our work which has been briefly reported as 
part of a joint communication from the two laboratoriess6 
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* Part X, R. M. Carman, H. C. Deeth. R. A. Marty, K. Mori and M. Matsui. Tetrahedron Letters 3359 
(1968). 

t Since we have confirmed that the cyclization of this type of compounds by means of sulphuric acid- 
acetic acid generates acids with tra fused A/B rings.4 it is almost certain that their product possesses the 
required stereochemistry. 
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Treatment of the keto ester (III) with isopropyl magnesium bromide afforded a 
mixture of methyl (&)-4epiabietate and its isomer (V) after dehydration by acid.’ 
The crude product was heated at 230-24W with Pd-C to effect disproportionation.’ 
After chromatographic separation methyl ( f )-4epidehydroabietate (Ib) was 
obtained in 405% yield from the keto ester (III). This was identified with the (+)-ester 
(Ib) by spectral comparisons. Hydrolysis of the racemic ester (Ib) with potassium 
t-butoxide in DMS09 gave the racemic acid (Ia). As a by-product in the course of 
Pd-catalysed disproportionation, a small amount of methyl ( f )-desoxypodocarpate 
(VI)5 was obtained. 

EXPERIMENTAL 

AU m.ps are uncorrected. 
A mixture o~methyl (+ )4epiabietaze und its isomer (V). The ester III (l-45 g) in dry benzene (30 ml) was 

added to a stirred soln of i-PrMgBr prepared from i-PrBr (2.5 g) and Mg (t+48 g) in dry ether (30 ml). 
The mixture was stirred for 3 hr at room temp,and, after treatment with ice water and sat NH,CIaq was 
extracted with ether. The organic layer was concentrated in uacw. Treatment of the crude product with 
methanoIic HCI (6 ml cone HCI + 40 ml MeOH) under reflux for 2 hr gave, after conventional work-up, 
an oily crude V (15 g), vnur (film 1718 s, 1230 s. 1190 s, 1154 s. 1040 m, 990 m, 890 m cm-‘. This was em- 
ployed for the next step without further purification. 

Methyl ( f )-4-epidehy~oubietufe (Ib). The oily V (15 g) was heated at 230-240’ with 10% Pd-C (150 mg) 
for I-5 hr under Nz. After cooling, EtOAc was added and the catalyst was removed by filtration. The oil 
remaining after concentration of the filtrate was chromatographed over alumiua (135 x 25 cm) in 
n-hexane. Elution with n-hexane afforded the following fractions (200 mI each). No. 1 and 2 : oil (82 mg). 
No. 3 and 4: the desired crystahme ester Ib (607 mg). No. 5 : semi-solid mixture of lb and VI (154mg). 
No. 69: the crystalline eater VI (95 mg). Finally elution with ether gave an oily ester (368 mg). The ester Ib, 
obtained in 405% yield from III, was recystahized from MeOH to give elongated prisms, m.p. 92-93” 
(Iit ntp. 91-92”, lit.* mp. 9-O). v,, (Nujol) 1728s, 161Ow, 149Om, 123Om, 1182m, 1147m, I14Om, 
113Om, 892w, 883w, 816s. (CS,) 1734s, 16IOw, 123Om, 1184m, 1146m, 113Om, 1028m, 882m, 818s 
cm-’ ; A,_ @OH) 263 (sh.) (43O), 268 (650), 277 (750) mu (8); 6 (ppm from TMS at 100 MHz, CCL,) @98 
(3H, s), 1020(6H,d, J = 7 Hz), 1*24(3H, s), 2.75 (3H, m), 358(3H, s), 6*75(1H,‘sC-14 H) 697 (2H, ABq C-11, 
12H). The IR spectrum (C$) was identical with that of the authentic (-t-)-ester. (Found: C, 8037 ; H, 
9.23. Calc. for C1, HJoO, : C, 8021; H, 9.62%). The ester VI was identified with an authentic sample by IR. 

(f )4J@dehy&oubietic u&i (la). The ester (lb, 448 mg) was ad&d to a soIn of KOBu’ (from 400 mg of 
K) in DMSO (30 ml). The mixture was heated at 80” for 1 hr and then left to stand at room temp for 2 days. 
It was diluted with water and extracted with EtOAc to remove neutral impurities. The aqueous layer was 
acidified with HCI and extracted with EtOAc. The EtOAc soIn was washed with H,O+ sat NaCI, dried 
(MgSO& and concentrated in uacuo to give crystaIlinc acid (412 mg, 96%). This was recryst&Iized from 
EtOAc to give prisms, m.p. 198-200” (Iit.3 202-203”, lit4 202”); v, (FIujol) ~26oom, 1698 s, 1612 w, 
149Om 1265m, -9500, 88Sm, 818s; (CHCI,) ~3100, -2600, 17OOs, 126Om, 82Ocm-i & (EtOH) 
262 (sh.) (360), 268 (550), 276 (630) mu (8); 6 (ppm from TMS at 100 MHz, CDCI,) I.10 (3H, s) l-20 (6H, d, 
J = 7 Hz), 1.30 (3H, s); 2-76 (3H, m), 6.90 (lH, s), 70% (2H, ABq). (Found: C, 7953; H, 919. CaIc. for 
C,,H,sO,: C, 7995; H, 939%). 

Acknowledgement-We are indebted to Dr. R. M. Carman, University of Queensland, for his kind gifI of 
an authentic sample. 
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