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SYNTHESIS OF SOME BIOLOGICALLY ACTIVE CYCLOPENTE-
NONES USING NEW ORGANOPHOSPHORUS REAGENTS

M.MIKOtAJCZYK, S.GRZEJSZCZAK, W.MIDURA and
A.ZATORSKI

Centre of Molecular and Macromolecular Studies,
Polish Academy of Sciences, 90-362 t6d7, Boczna 5,
Poland

Abstract The use of organic phosphorus and sulfur
compounds in the general synthesis of biologically
active functionalized cyclopentenones is presented.

The cyclopentenone moiety is contained in many import-
ant natural products such as prostanoids, jasmonoids,
rethrolones and methylenomycins. The most versatile
synthesis of 2-cyclopentenones involves the preparation
of acyclic 1,4-dicarbonyl compounds and their subseque=
nt intramolecular base-catalyzed condensation1
Recently,we deveIOpedz_h a new approach to the syn-
thesis of 1,h4-dicarbonyl compounds employing the Horner-
-Wittig reaction of the properly substituted a-phospho-
ryl sulfides with monocarbonyl or the half-protected
1,3-dicarbonyl compounds. The utility of this approach
was demonstrated by the synthesis of methylenomycin B
(1), a recently isolated cyclopentenoid antibiotic. The
synthesis of 2,3-dimethylcyclopenten-2-one, which is a
sub-target in this synthesis, was accomplished in a sa-
tisfactory yield. However, the introduction of the exo-
cyclic a-methylene function carried out according to
Jernow et al.5 was less efficient and the total yield

of methylenomycin B prepared in this way was only 16%.
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Since the Horner-Wittig reaction should also be
useful for the introduction of such a function into th
cyclopentenone ring, we decided to synthesise 5-dietho
xyphosphoryl-2,3-dimethylcyclopenten-2-one (2) as a ke
compound in the alternative synthesis of methylenomyci
B (L) which is shown in Scheme |. The desired compound
2 was prepared from the easily available y-ketophospho
nate (3) using rather standard procedures. The Horner-
Wittig reaction of 2 with formaldehyde was found to
occur under mild conditions affording methylenomycin B

(1) in a high yield.

Scheme |

EtOH, (Et0)3CH

HC1, pH 2
(EtO)zP(CHZ)ZCCH3 - — (EtO)zPCHZCH=CCH3
|2 507 |
0 0 0 OEt
3
1.n-BuLi 0 0
2.EtC(0)O0Me C(0)Et “
3.HCI -aq [ EtOH/NaoH  (EtO)P CH
—————————— (Et0),PCHCH.,,CCH .
g 2 203 9
80% I | 70% CH
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0 0
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0 3 1
in an alternative approach to 2,3-disubstituted
cyclopentenones we utilized the fact that oxidation of

the phosphonate carbanions occurs with the P-C bond fi

ssion and the formation of carbonyl compounds. Thus,
starting from S-ketophosphonate (4) 2-phenyl-3-methyl-
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-cyclopenten-2-one (5aj), dihydrojasmone (5b) and alle-

throne (5c) were prepared in a short and efficient way

(see Scheme |1).
Scheme |1
T.n=-BuLi CHZR
2.RCH, X |
(Et0).,P (CH,,),CCH (Et0).PCH(CH,),CCH
2 273 3 5 2 272 2
| /\ a, 84% H 7\
0 00 b, 78% 0 00
4 L c, 90% I
T.n-BuLi
2.0p TSOH/H20
—_—— = RCH C(CHZ)ZCCH3 _ RCH C/CH CCH3
) S TOENG e 'l
b, 61% b, 85% 0
c, 67% LJ c, 78%
)

NaOH/E tOH . 23, R=Ph
_— ‘ 5b, R= =CcHy, (dihydrojasmone)
a, 80% oo
b, 84% CH3 5c, R=CH,=CH-CH, (allethrone)
c, 79% 2

In an extension of our work on the application of
organophosphorus compounds in the synthesis of functio-
nalized cyclopentenones, we developed also a new route
to 4-hydroxy-cyclopentenones. Qur general synthetic
strategy was deduced from retrosynthetic analysis shown

in Scheme 1i1.

Scheme 111
CH SMe OH
‘\\ L2 S P
‘ R R CH ﬁCH CHER = R CH=CCH2CHﬁR ::i>
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I
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In a practical realization, it was necessary to modify
slightly the synthetic approach to 4-hydroxy-cyclopen=-
tenones suggested by retrosynthetic analysis and the

synthesis of 2-phenyl-3-methyl-k-hydroxy-cyclopenten-

-2-one (6) exemplifies the solution of this goal (see

Scheme 1V)
Scheme 1V
(Et0)3P + C](CHZ)ZCH(OEt)2 —g;;——v (EtO)ZII’(CHZ)ZCH(OEt)2
0
}.n-BuLi
1.n=-Buli 2.PhCHO
2.sg SMe 3.H20 SMe
3. Mel | 4 NaH,18c-6
— (EtO)ZPCHCHZCH(OEt)2 —_— PhCH=CCH2CH(OEt)2
91% I 85%
0
Hy 504 (10%) SMe 1.n-BuLi
Si0g, 24 hyr | 2.MeC(SEt)S(0)EL
—— PhCH=CCH2CH
0
SMe OH 1. (E£0)2CH,HC 10y, EtOH
( 2.Si02,3250h(10%)
PhCH=CCH2CHCCH3
IN 67%
EtS S(0)Et 0
OH
EtOH,EtONa Ph
PhCH,CCH,CHCCH :
2772 3 -
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