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SYNTHESIS OF TRICYCLO[S.3.2.0'>®]DODECENONES

*
Kiyomi KAKIUCHI, Mitsunori TAKEDA, Yoshito TOBE, and Yoshinobu ODAIRA
Department of Applied Fine Chemistry, Faculty of Engineering,
Osaka University, Suita, Osaka 565

A new type of biologically active tricyclo[5.3.2.01’6]-
dodecenones related to quadrone and terrecyclic acid A has been
synthesized.

)

possess a new polycarbocyclic ring system, tricyclo[4.3.2.01’5]undecane, and are

Quadrone glll) and terrecyclic acid A (2)2 isolated from the same fungus

well-known to exhibit interesting antitumor and/or antimicrobial activities. As
part of study on the unique transformation of [m.n.2]propellane system, we already
synthesized biologically active descarboxyquadrone (3)3 by using the novel acid-
catalyzed rearrangement of [4.3.2]propellanone to tﬁz~quadrone framework.4)
Furthermore, this rearrangement was found to be applicable to the higher homo-

logue, [5.3.2]propellanone giz, to give tricyclo[5.3.2.01’6

]dodecane derivatives
33 and éb involving the '"homoquadrone' ring system.5 From the view point of

exploitation of a new type of biologically active substances related to 1 and 2,
we wish to report here the synthesis of tricyclo[5.3.2.01’6]dodecanes 6-9 having

a cyclohexenone moiety and their antitumor activities.
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At first, we prepared the important key intermediate 10 from 3b by dehydration
followed by reduction with tributyltin hydride as described in our previous

paper.6) Allylic oxidation of 10 with Collins reagent [CrOS-Pyz, AcOEt, rt, 48 h]
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gave the enone Qj) in 92% yield. Hydrogenation of QI[HZ, Pd/C, AcOEt, rt, 48 h]
and the subsequent selenenylation of the ketone &28) [PhSeCl, AcOEt, rt, 3 h]
followed by selenoxide elimination of the resulting selenide [HZOZ’ Py, CH2C12,

rt, 1.5 h] gave the enonevl7) in 34% overall yield along with 6, (12%) and the
1,6

dienone &&7) (10%). Next, to synthesize the enones §'and‘g, tricyclo[5.3.2.0 1-
dodecan-5-one (13)6) was used as the intermediate for them. Reaction of 13 with

tosylhydrazide [MeOH, reflux, 5 h] followed by treatment with 1.2 M Meli [EtZO,
20-22 °C, 12 h] gave the olefin 2&]) in 81% overall yield. Allylic oxidation as

described for 10 afforded the desired enone wj) and the rearranged enone.éz) in
41% and 21% yields, respectively. The enone § was also obtained from 13 by

selenenylation and the subsequent selenoxide elimination as described for &i in
81% overall yield.
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In a preliminary bioassay, the cytotoxicity of § and gﬁagainst tumor cells
(p388, L1210, 3LL, B16, and LY) of mice in vitro has been observed and the details
of the assay will be reported shortly.

We would like to thank Dr. N. Ida and Mr. H. Koike of Basic Laboratories,
Toray Industries, Inc. for the screening.
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7) All new compounds gave satisfactory spectral and analytical data. Selected
datT are as follows: 13
6: *H NMR (CCly) &6 1.2-2.5 (m, 14H), 2.72 (m, 1H), 5.60 (s, 1H); C NMR

(CDC13) & 200.0 (s), 180.0 (s), 116.1 (d), 42.9 (s+d), 38.8 (t), 36.0 (2t),
f4.7 (t), 34.5 (t), 26.4 (t), 18.6 (t).

H NMR_(CCl4) 6§ 1.2-2.2 (m, 14H), 5.66 (4, J=10 Hz, 1H), 6.52 (d, J=10 Hz,
1H); 13C NMR™ (CDC13) & 200.0 (s), 157.3 (d), 126.9 (d), 53.1 (d), 44.6 (s),
10.4 (&), 39.5 (t), 38.0 (t), 33.8 (t), 32.4 (t), 29.5 (t), 19.4 (t).

H NMR (CCl4) 6 1.2-1.8 (m, 10H), 1.87 (s1 1H), 2.26 (t, 2H), 2.83 (m, 1H),
5.85 (dt, J=10, 2 Hz, 1H), 6.60 (m, 1H); 3¢ NMR (CDC13) & 200.0 (s), 149.8
(d), 128.8 (d), 59.8 (d), 43.7 (s), 40.5 (t), 37.4 (d), 34.9 (t), 32.5 (t),
%2.2 (t), 27.5 (t), 19.2 (t).

H NMR (CClg) 6 1.3-1.8 (m, 10H), 2.1-2.3 (m, 4H contains s at 2.26), 5.81
(dd, J=10, 3 Hz, 1H), 6.46 (dd, J=10, 2 Hz, 1H); 13¢ NMR (CDC13) & 200.0 (s),
152.5 (d), 129.7 (d), 52.2 (d), 46.4 (t), 44.1 (s), 41.6 (d), 39.5 (t), 33.1
(t), 31.3 (t), 28.9 (t), 19.0 (t).

8) The product was contaminated with the C-6 diastereomer (*10%, calculated by the
13¢ NMR spectrum).
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