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It has been well established that formylation of trams-
=2=-4ecalone 11), snd their steroidal énalosuelZ) osccurs ex-
clusively at C-3 (decalone numbering). While the correspon~
ding gis-2-decalons II>) nd a number of Sp~3-ketosteroids™
behave in sn analogous msnner, the formylstion ot S5f-stigmest-
22-en-3-one has been reported to yield both O-2 and C-4 (ste-
roid mumbering) substituted products™>),

In connection with our <interest in the availadility of
a=formylated cyclic ketones as potential intermediates for the
synthesis of ass-steroids and azs-anthra-gteroids, we have exs-
mined the influence of a 8,y double bond, present either as an

* This paper should be regarded as the fifth paper in the
heterocyclic sterold series. Part IV see Tetranedron, 1965
(in press).

*%  Abgtracted in part from the forthcoming thesis of K.Wied-
haup, University of Amstendsm, 1965.

*##4 DPregent address : Laboratories of N.V.Philips-Duphar,
Weesp, The Netherlands,
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isolated function, as in the ketones III and IV, or as part
of an aromatic system as in ketone V, omn the direction of for-
nylation.
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Pormylation of IIT) in tolueme, with ome equivaleat of

sodiua methoxide as the condensing agent, results in the for-
mation of a hydroxymethylene-ketone which was isclated as a

pure crystalline product in 76 p.c. yield (m.p. 90-92°; v 2:
3280,1700,1610 ca™1)*,

That the structure of the latter ketone is VI and not VII
is suggested from its U.V. apectrum which exhibits a character-
istic absorption iw: 275 mm (7600), indicating thereby the
presence of a non-conjugated hydroxymethylene function”. In
agreenent with structure VI, reaction with hydrazine hydrate
gave a crystelline pyrazole derivative (83 %)(m.p. 141-142°%;

* All new compounds gave satisfactory analyses and had I.R., and
N.M.R. spectra consistent with the assigned structures. '
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vEET: 3160,5110,1605,965 on™') 1in which the heterocyclis ring
was as expected not eonjngntia with the double bond, as evi-
denced from its U.V. spectrum: ASVod; 221 mm (a000)T).,
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Further confirmation of the asgsigned structure of VI was also
obtained from lts reduction products. Catalytic hydrogenation
of VI over PA/C (10 %) till the hydrogen uptake had ceesed
resulted in a mixture of products from which IX (m.pe 89,5«
90,5°(11tt.: 88-89°2))) was isolated in an spprecisble yleld®.
While the unexpected formation of IX deserves some comment
and will be discussed in detail elsewhere, it is obvious that,
barring wnususl moleculsr rearrsngement(s), the methyl group in
IX must arise from the original formyl function, Ths position
of this methyl group clearly establishes the direction of for-
xylation of ketone III.

A cenple‘hély snalogous behaviour is exhibited by ketone
Iv9). Formylation results in a single product X (65 %) (m.pe

* According to its I.R., U.V. and N.M,R. gpectra a mixturs of
isomeric J-methyl-decalones was isolated in additionto IX.
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162+165°5 A EYM; 277 nm (8100); vEor: 3140,1660,1600 eu™")
whish aould be hydrogensted to the tricyclic diel XI (m.p.
72-14%; 2 5%, 212 an (11.500), 283 am (a800); v 3
3460,1615,1580,1500,1060 on™'). A structurally significsat
foature of the N.M.R, spectrum of XI in deuteriochlereofera
solution was the presense of s pair of sharp singlets (at

8 = 6,55 and 6,70 pgF.8.) far the two aromatic pretons.
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Foraylation of III in ethsnol, using sodium ethoxide
as a bage, resulted in a low yield of VI (15-25 %) and a
nixture of the starting ketons and its conjugated isomer
XII. Since in a separate experiment it was possible to show
that formylation of XII also gave VI in am excellent yield
under conditions of the experiment, its formation from III
in alcohol msy arise either directly or via the intermedi-
agy of XII.

Formylation of tetralone-2 (V) gives a mixture of two
hydroxymesthylene-ketones in which the formyl group 1is intro-
duced at position C~1 (XIII) or (-3 (XIV). The composition of
the mixture is dependent on the solvent cnployed1°); pamely,
formylation in toluene yields & 1:1 mixture, while in ethe-
nol & mixture of 80 p.cs of XIIT and 20 p.c. of XIV is formed,
as could be estimated from the N.M.R. spectra.
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Reactien of the mixture with hydrazine hydrate gave, in a
corresponding ratio, a mixture of the pyrasoles IV and IVI*,
which could be separated. Compound XVI was isolated from the
mnixture as a crystalline compound (m.p. 149%149,5°), XV as &
reddish oil, that after standing partially erystallized
(m.p. after two crystallizations from ether/hexsne: 134~1%6%,
The U, V. spectrum of the phenyl-conjugated pyrasole XV
(A E*; 215 am (16.500), 259 zm (13.800)) permits to dis-
tinguish it from its non-conjugsted isomer XvI (X EF0H,
215 na (10.300), 258 nm(s), 264 nm (805), 272 nm (580)). The
N.M.R. spectra of the two pyrazoles also supports thelr struc-
tural assignments; however, in view of their complexity they
are not discussed here.

The formation of & mixture of the (-1 snd C-3 formyla-
ted products from V¥, in which the former is present to at
lesst 50 p.c. is in contrast with the recently reported beha-

* Possible tautomerism ol the pyrazole nucleus being undis-
cussed,
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viour of S5-methoxy~tetralone-2 in a similar reaction11) and
correspornds to the results described earlier12) for the latter
ketone.

The differences in the formylation reaction of tetralone -
~2 and the non-aromatic ketones III, IV, end XII, as well as
the influence of poler and non-polar solvents is of considera-
ble mechenistic and synthetie interest. A complete account of
these features will be presented in a further communication.
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