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Annelation Reactions of 3-Phenylthiobut-3-en-2-one.
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A New Method

of Constructing Fused Phenols

By Ken Takaki,* MicHikAzUu OkaDA, Micuio Yamapa, and KENJ1 NEGORO
(Department of Applied Chewmistry, Faculty of Engineering, Hivoshima University, Sendamachi-3, Hivoshima 730, Japan)

Summary Reactions of 3-phenylthiobut-3-en-2-one with
enolate anions of cyclohexanone and cyclopentanone gave
good yields of 8a-hydroxy-3-phenylthio-2-decalone and
3a-hydroxy-6-phenylthiohexahydroindan-5-one which
were readily converted into 5,6,7,8-tetrahydro-2-naph-
thol and indan-5-ol, respectively, on exposure to toluene-
p-sulphonic acid: a similar reaction of the enolate of
cycloheptanone and subsequent treatment with sodium
ethoxide gave 2-hydroxy-5,6,7,8-tetrahydrobenzocyclo-
heptene.

THE utility of Robinson annelation has been widely recog-
nized in connection with the total synthesis of natural
products! and some modified methyl vinyl ketones have
been reported for this purpose.? Attempted annelation
reactions of corresponding reagents with sulphur sub-
stituentst failed, however, in spite of their expected
properties.®* The formation of six-membered rings with
suitable substituents for transformation into the desired
products has been also achieved by Diels—Alder reaction.*
In this respect, Danishefsky® and Trost® have recently
described the synthesis of aromatic compounds from

+ There are two reports concerning 3-phenylthiobut-3-en-2-one (2); one reported its synthesis (I. G. Tishchenko and P. M. Malashko,
Khim. Gervotsikl. Soedin., 1966, 483; Chem. Abs., 1967, 66, 28407g) but our investigation has shown that the product was in fact the
dimer, and the other reported that attempted annelations failed owing to polymerization (G. M. Ksander, J. E. McMurry, and M.

Johnson, J. Org. Chem., 1977, 42, 1180).
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1-methoxy-3-trimethylsilyloxy- or 2-methoxy-3-phenylthio-
buta-1,3-diene and dienophiles We now report the
synthesis of naphthol, indanol, and hydroxybenzocyclo-
heptene derivatives from 3-phenylthiobut-3-en-2-one (2)i
and cyclic ketones by an annelative method

Reaction of (2) with 1 equv of Iithium cyclohex-1-
enolate (1b) (tetrahydrofuran, —70°C, 1 h, then room
temperature, 4-5h) gave 8a-hydroxy-3-phenylthio-2-deca-
lone (3b)§ in 809, yield Similarly, 3a-hydroxy-6-phenyl-
thiohexahydroindan-5-one (3a) was obtamed 1n 689, yield
from the enolate (la) Acid treatment (p-MeC,H,SO,H,
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benzene, reflux, 6-:5h) of (3b) afforded 5,6,7,8-tetrahydro-
2-naphthol (4b) as the major product 1 749, yield along
with 6-phenylthio-1,2,3 4-tetrahydronaphthalene (5) (219,)
In the case of (3a), indan-5-ol (4a) was 1solated 1n 989, yield
under similar conditions and no compound corresponding
to (5) was detected The products (4a) and (4b) were
identified by comparison with authentic samples and the
structure of (5) was confirmed by hydrogenolysis on
Raney-N1 to give 1,2,3 4-tetrahydronaphthalene The
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aromatization described above may, of course, be accom-
plished by the following alternative method ? Oxidation
(m-chloroperbenzoic acid, CH,Cl,, room temperature, 1 h)
of (3b) and subsequent thermolysis (benzene, CaCO,,
reflux, 4 h) gave a mixture of the octalone (6) and (4b)
(2:1 ratio), acid treatment (p-MeCH,SO,H, benzene,
reflux, 3-5 h) then yielded solely (4b), in 709, yield

OH
SPh SPh
(5) (6) (7}
OH
CIr or
(8) (9)

The reaction of (2) with lithium cyclohept-1-enolate (1c¢)
gave only the non-cychsed cycloheptanone (7) mn 85%, yield
under the same conditions as for (1a) and (1b) When (7)
was treated with base (EtONa, EtOH, room temperature,
4 h, then 50°C, 1-56h) in an attempt to obtamn (3c), the
tetrahydrobenzocycloheptene (4c) was obtained directly in
869, yield

In addition to the use of this method for the synthesis of
phenols, 2-octalone (9) could also be readily prepared from
(3b) via the 8a-hydroxy-2-decalone (8) by removal of the

phenylsulphenyl group (Raney-Ni, EtOH, reflux, 26 h,
919,) and dehydration 8

(Recewed, 4th August 1980, Com 848 )

1 The butenone (2) was prepared by McMurry’s method (G M Ksander, J] E McMurry, and M Johnson, J Org Chem , 1977, 42,
1180) or by oxidation of 3-phenylthiobut-3-en-2-ol with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone, this should be carried out at

low temperatures to avoid dimernization

§ All compounds had the expected elemental analyses and spectral data

The products (3a), (3b), and (8) are muxtures of two

diastereoisomers m the ratios 1:1-3, 1:3, and 1:3, respectively, but their separation and assignment has not yet been undertaken
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