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Summary: PGJ2 analogues, the title compound (8c) and its related derivatives
(8a, 8b), were synthesized via the three-component coupling process involving
1l,4-addition reaction of phenylsulfinylallylic carbanion (2'} to
cyclopentenone derivative (1) followed by trapping the generated enolate with
aldehyde (3).

clavulone (claviridenone), and
2)

Recently, it has been reported that PGJ2,

their analogues exhibit a notable antineoplastic activity. Therefore, our
attention is focused on the synthesis of those new type prostaglandins. Here,
we describe new syntheses of novel PGJ, type analogues (8).

We have previously reported3)

that a phenylsulfinylallylic carbanion (2')
derived from allylic sulfoxide (2) and lithiumdiisopropyl amide reacts with
wide variety of cycloalkenones to give the 1,4-adducts selectively at the ¥y
position of the sulfinyl group in good yield. Combination of this 1,4-
addition of the sulfinyl carbanion (2') to the enone (1) and aldol reaction of

aldehyde (3) with the resulting lithium enolate lead to the single-pot

construction of a prostanoic acid skeleton such as 4. This process

4)

corresponds to the three-component coupling process as an alternative one.
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Using this three-component coupling process, prostanoic acid derivatives
(4) were obtained as shown in Table 1. These compounds (4) were further

transformed into novel PGJ,-type derivatives (8).

Table 1
Formation of Prostanoic Acid Derivatives 4 via Three-component Coupling

Sulfoxide 2 Aldehyde 3 Reaction Product 4
rl= R2= Temp. °C Yield/%
2a  -(CH,) ,CH, 3a - (CH,);COOMe -76 4a 68
2b -(CH,),CH,0SiMe.,Bu®  3b -CH=CHCH(CH,).CH -76 b 70
= 273772 2 = 2 3t 3 -
SiMezBu
t 3b -90 4ic 62

2¢c —(CH2)3COOBu

For typical example, 4c was prepared as follows. To a stirring THF (3 ml)
solution of 2¢ (200 mg, 0.65 mmol) was added a THF solution of lithiumdiiso-
propyl amide (prepared from 0.07 ml, 0.52 mmol, of diisopropylamine and 0.30
ml, 0.47 mmol, of butyllithium (1.56 M in hexane solution) in 1 ml of THF) at
-90°C (on a dry ice-ether bath), and the mixture was stirred for additional 5
min. To the reaction mixture was quickly added a solution of 4-t-butyl-
dimethylsilyloxycyclopent-2-en-l-one (1) (92 mg, 0.43 mmol) in THF (0.6 ml).
After 10 min, a solution of the aldehyde 3b (11l mg, 0.43 mmol) in THF (0.5 ml)
was added to the reaction mixture, and the reaction mixture was stirred for 30
min at -90°C and then was poured into saturated aqueous ammonium chloride (2
ml). After usual work up, the crude product was purified by column chromato-
graphy on silica gel (ether/hexane=1/2) to give 295) in 62% yield.

Conversion of 4c to the title compound 8c was carried out as follows.

To a solution of 4c (210 mg, 0.27 mmol) in ethanol (2 ml) was added an ethanol
suspension of Raney nickel (W-1 type, ca. 100 mg), and the mixture was
refluxed for 1 h and then was filtrated through a silica gel (ca. 2 g) column
(15 ¢) with ethyl acetate (EtOAc) as an eluent. After concentration of the
eluate, the crude product was purified by column chromatography on silica gel
(EtOAc/hexane=1/10) to give §36) in 70% yield. Treatment of 5¢ (208 mg, 0.32
mmol) with diazabicyclo[5.4.0]Jundecene (0.1 ml, 0.64 mmol) in ether at 0°C

) after column chromatography on silica gel (EtOAc/hexane=1/8) in 81%

gave §g7
yield. Dehydration of 6¢ to 7¢c was carried out by treatment of 6¢ (114 mg,
0.22 mmol) with CuCl(48 mg, 0.44 mmol) and dicyclohexylcarbodiimide (228 mg,
1.09 mmol) in 1 ml of dry benzene at r.t. for 10 h to afford the crude product
which gave 7¢ (55 mg; Rf=0.69, EtOAc/hexane=1/5) and its 12Z8)

Rf=0.83 and 0.78) after chromatographic separation (silica gel; EtOAc/hexane=

isomer (18 mg:;
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1/20). Treatment of 7c (49 mg, 0.1 mmol) with 0.5 ml of hydrofluoric acid (5%)
in 2.5 ml of acetonitrile at r.t. for 1.5 h afforded the final product (8c)

(30 mg, 79% yield) as a diastereoisomeric mixture concerning to the l6-hydroxyl
group with Rf value of 0.60 and 0.50 (EtOAc/hexane=2/3).9) The other related
compounds (8a) and (8b) were also synthesized in a similar manner, by using

the carbanions prepared from the corresponding allylic sulfoxides (2a) and (2b)

followed by desulfurization, silanol elimination, and dehydration. The product

(gg)lo) can be considered to be an analogue of antineoplastic A7—PGA type
compound,ll) and diol 8b was obtained as an inseparable diastereoisomeric
mixture.l2) Moreover, we have succeeded to prepare an optically active 8b (8S,

16R, 5E and 5Z mixture (E/Z=ca. 6/4-4/6), [u]§0+155t25° (CHCl3)) from (4R)-4-t-
butyldimethylsilyloxycyclopent-2~en-l-one ([u]D+62.2°) and (4R)-4-t-butyldi-
methylsilyloxyoct-2-enal (ca. 75% e.e., [a]D-12°). The biocactivities of

recemic and optically active 8b will be described elsewhere as soon as possible.
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