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* * %
Yoshihiro HARIGAYA, Masayuki ONDA and Akira TAHARA 2)
*School of Pharmaceutical Sciences, Kitasato University, Shirokane,
Minato-ku, Tokyo 108 and **Rikagaku Kenkyusho (The Institute of

Physical and Chemical Research), Wako, Saitama-ken 351

Conversion of dehydroabietic acid g&) to a steroid skeleton
was attempted, and the synthesis of 3-oxo compound (23) was suc-

cessfully completed via the intermediates (8 and 9) by two methods.
~ ~S

Many investigators have attempted the conversion of abietic acid, the main

component of pine rosin, to a steroid skeleton.B) We have also reportedQ) several

attempts to convert dehydroabietic acid g&) to a steroid skeleton.

In the present series of work, conversion of;b to a steroid skeleton, es-
pecially the formation of the A ring, was carried out by two methods, and 3-oxo
compound (23) was successfully obtained via the intermediates (Evandfg).

Method 1 The benzonilidene compound5)gi), derived from i; was dehydrogenated

(chloranil, AcOH) to in 70% yield; ir 1650, 1640; nmr 2.00 (bs, Wh/> = 4.5 Hz;

;a
4-Me), 6.00 (b, Wh/2 = 9 Hz; 3-H). The 3-4 double bond alone was epoxidized
(m-C1CgH4CO3H) to ff, mp 110-111°, in 85% yield; ir 1660; nmr 1.30 (s; 10-Me), 1.56
(s; 4-Me), 3.06 (bs, Wh/z = 3.8 Hz; 3-H). Cleavage (HC1lO4, MeoCO) of this epoxide
(2) gave 3, 4B-diol g\), mp 192-193.5°, in 65% yield; ir(KBr) 3375, 1652(sh),

1648; nmr(CD3COCD3) 1.58 (s; 4-Me), 1.70 (s; 10-Me), 3.76 (bs, Wh/p, = 8 Hz; 3-H

and 3- or 4-OH, which disappeared on D20 treatment), 4.15 (s; 3- or 4-OH, which
disappeared on D20 treatment). In the nmr spectrum OfﬁZ’ the shift of 10-Me signal
to a lower magnetic field by 0.40 ppm indicates that 4-OH and 10-Me are in 1,3-

diaxial location and 4-OH takes a B—configuration.6) Catalytic reduction (Pt,

AcOH) of 5 gave only the cis compound &g), mp 197-197.5°, in 50% yield; ir(CHCl3)
~S
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3580, 3480, 1670; nmr 0.53 (s; 4-Me), 1.33 (s; 10-Me), 2.83 (bs, Wh/z = 4.5 Hz;
3- and 4-OH, which disappeared on D0 treatment), 3.55 (m; 3-H). Since the
chemical shift of 4-Me (0 0.53) appears in a higher magnetic field due to the
anisotropic effect of - the benzene ring, A/B ring junction must be cis (5B3-H).

Reduction (LiAlH4-A1Cl3) of‘ji torz was accompanied by the formation of a by-
"product, detected by gas-liquid chromatography and nmr in ca. 9% yield, which was
difficult to be separated.7) This diol QZ) containing a small amount of the by-
product was cleaved (HIO4, dioxane), and the neutral product so obtained was
oxidized (KMnOs). Methylation (CHzNz) of the acid product gave the 5B3-oxo ester
gg), mp 82°, in 20% yield from‘z; ir 1740, 1712; nmr 1.36 (s; 10-Me), 2.18 (s;
COMe), 3.50 (s; COOMe). Hydrolysis (KOH-MeOH, room temp.) of Q’and methylation
(CH2N2) of its acid product afforded the isomer Qz) of‘§’in 5-position in 57%
yield; ir 1740, 1710; nmr 1.26 (s; 10-Me), 2.17 (s; COMe), 3.54 (s; COOMe). For
a confirmation of the structure, szas also synthesized by another route using

8)

Huffman's method. Thus, dehydroabietic acid QL) was converted to 8 and 9, which
~ A

are considered to be important intermediates in the synthesis of the 3-oxo com-
pound (22).

~
Method 2 Conversion of ig, the compound having a double bond in the A ring,9)
to‘2’will now be described. Oxidation (SeOz, dioxane, reflux) of ig gave the 3-oxo
compound (i&), mp 162-165°, in 30% yield; ir 1755, 1695, 1665; nmr 6.19 (s; 6-H),
6.23 (d, J = 10 Hz; 2-H), 7.46 (d, J = 10 Hz; 1-H). Catalytic reduction (Pt,
AcOH-H2S04, 5 gtm) of i& afforded the trans-ester (ia), mp 108-109.5°; ir 1745,
1712; nmr 1.31, 1.38 (each s; 4- and 10-Me), 3.69 (s; COOMe); and the cis-ester
(i;); ir 1735, 1712; nmr 1.23, 1.35 (each s; 4- and 10-Me), 3.10 (s; COOMe). The
formation ratio of ig and i; was not constant. Decarboxylation (KOH-MeOH, room
temp.) of ia gave iﬁ in 60% yield3b’1o); ir 1713; nmr 1.05 (d, J = 6 Hz; 4-Me).
On the other hand, iz failed to undergo any change on treatment under the same
conditions. Oxidation (m-Cl1CgH4CO3H-CHCl3, room temp.) of }é’afforded the lactone
(15) in 75% yield; ir 1740; nmr 1.35 (d, J = 6 Hz; 4-Me), 4.60 (t, J = 6 Hz; 4-H).
Lactone (ié) was cleaved (KOH-MeOH, room temp.) to the hydroxy-acid (ié)’ mp 134-
135.5°, in quantitative yield; ir 3600, 3500-2400, 1710; nmr(CDCl3) 1.28 (4, J =
4 Hz; 4-Me), 6.89 (bs, Wh/> = 4 Hz; 4-OH, COOH, and one of aromatic protons; two of

them disappeared on D20 treatment); which was derived to its methyl ester (iz), ir

3600, 3500, 1738; nmr 1.26, 1.30 (each s; 4- and 10-Me), 2.16 (bs, Wh/z = 6 Hz,
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4-0H, which disappeared on D;0 treatment), 3.55 (s;
22 Hz; 4-H).

COOMe), 4.0 (b, Wh/z =

Jones' oxidation of ’l\Z finally gave the 5a-keto ester (9) which
(a4

was identical with 9 obtained by Method 1.
~

Bromination (Bry-AcOH, room temp.) of the keto-esters (’fi‘ and 9) so
~

obtained, followed by the Favorskii rearrangement (KOH-MeOH, reflux), gave two

isomers (18 and 19). 18; ir 1740, 1637; nmr 3.48, 3.68 (each s; 2- and 4-COOMe),
~ ~ ~t
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5.79 (bs, Wh/z = 4 Hz; 4-H). 19; ir 1740. When left in the atmosphere, ig rapid-
ly underwent change to the «,B-unsaturated ketone (Eg), ir 1742, 1663. The mixture
of £§ and %2 was catalytically reduced (Pt, AcOH) to 3:1 or 2:1 mixture of the
58-H compound (E&) and a compound considered to be 5a-H. Saturated diester (a})
was obtained in 28% yield by column chromatographic separation; ir 1740; nmr 1.32
(s; 10-Me), 3.56, 3.66 (each s; 2- and 4-COOMe). The Dieckmann condensation
(Ph3CNa) of g&, followed by hydrolysis (KOH-MeOH, reflux), finally gave the
desired Ea in 15% yield; ir 1717; nmr 1.36 (s; 10-Me); CD (c 0.113, MeOH) [9 16
(nm): 0 (310), -903 (300), -1129 (295), -903 (280), -3162 (265), O (245). From
11)

the result of CD data of %3, the A/B ring junction in %3 is cis (5B-H). Thus,

the conversion of 1 to E& having a steroid-type A ring was accomplished.
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