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Although the skeleton of hirsutic acid [L)l,', a highly oxygenated fungal 

sesquiterpenoid, has already been synthesized 3,4 , the total synthesis of the 

acid has remained unsettled, because of the difficulty of constructing the 

densely functionalized system. Herein we describe a stereospecific conver- 

sion of the previously reported3 Q-hydroxymethylene ketone &to racemic 

hirsutic acid. 

Treatment of ketone 2 with 38% formalin and K2C03 in acetone5 (rt, 2 hr) 

R=H 

R=Me 

f_ 1 I-epimer (R=H) 

gave dienone ester 3_6 [ oil, 31695, 1645, 1625 cm-'; 61.18, 1.38, 3.64 

(each 3H, s), 5.14 (lH, s), 5.86 (ZH, s)], smoothly in 85% yield. The 

697 corresponding acid & [ oil, 6 1.20, 1.42 (each 3H, s), 5.13 (lH, s), 

5.86 (ZH, s)] iYas obtained by refluxing the ester in DMF in the presence of 

a large excess (15 eq.) of Li18 (16 hr, under Ar, 60%). Regio- and stereo- 

specific epoxidation at the & double bond of Awas effected with basic 
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2 
z 1 1-epimer 

3+ R=Me 2 1 I-epimer 

4_ R=H c 1 1-epimer 

2 R=H $ 1 l-epimer 

5,a R=Me 

s. 

30% H202-MeOH (-36'C, 3 eq. of 1N NaOH,40,min) to give epoxyketone 5 639 

[ oil, 5 1.18, 1.42 (each 3H, s), 3.39, 5.24, 6.03 (each lH, s)] in 60% 

yield. As a by-product (20%), a MeOH adduct gP1' [ mp 128-129°C, s 2.48 

(2H, s), 3.21 (3H, s)] was obtained. The adduct could be reverted to the 

starting compoundA on treatment with 95% sulfuric acid (CH2C12,0°C, 30 min) 

or with dilute NaOH. Finally reduction of epoxyketone 5_with NaBH4 in 

EtOH (O'C, 15 min) afforded selectively dl-hirsutic acid (1) ] 80% yield, mp 

168-169'C]. Mass, ir and nmr spectral data [ m/e 264 (MY), $ 3450, 3400- 

2400, 1700, 1670, 915, 890 cm-'; 61.04, 1.38 (each 3H, s), 3.46 (lH, d, 

J= 2.0 Hz), 4.60 (lH, m), 4.99 (lH, d, J = 2.5 Hz), 5.26 (lH, d, J = 2.0 Hz] 

of the synthetic acid were practically in complete agreement with those 

reported’ for the optically active form. 

In a similar fashion, 11-epi-hirsutic acid(g' [ mp 157.5-159°C, m/e 

264 (M+), 31700, 1665 cm-'; 51.09, 1.24 (each 3H, s), 3.51 (lH, d, J = 2.0 

Hz), 4.64 (lH, m), 5.03 (lH, d, J = 2.6 Hz), 5.29 (lH, d, J = 2.0 Hz) was 

11 synthesized , starting from the known 11-epimeric hydroxymethylene ketone 
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23,11_ As expected, the signal due to the 11-methyl group of hirsutic acid 

appears at lower field than that of the epimer, reflecting the equatorial 

naturelb of the methyl group. 

dl-Methyl hirsutates6 1 mp 137-138'C, Y3420, 1720, 1660 cm-'; 6 1.04, 

1.33, 3.65 (each 3H, s), 3.45 (lH, d, J = 1.9 Hz), 4.60 (lH, m), 4.98 (lH, d, 

J = 2.6 Hz), 5.24 (lH, d, J = 2.2 Hz)] was also obtained similarly through 

NaBH4 reduction (100% yield) of epoxyketone methyl ester %6 [ oil, 31725, 

1640 cm -1; 5 1.18, 1.36, 3.63 (each 3H, s), 3.40, 5.25, 6.03 (each lH, s)] 

which in turn prepared by direct epoxidation of the exomethylene ester A 

Spectral data of synthetic dl-ester are also in good agreement with those 

reported in the literature 1 . 
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