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Summary: B-Substituted propionic acids are prepared in good yields by
carbon-carbon coupling reaction of the nickelacycle 1 with organic
iodides and anhydrous manganese(II) iodide. This new reaction is used to
the synthesis of Cog steroid carboxylic acids from C,, steroid iodides.

In our synthetic work on vitamin-D,; metabolites and analogs we became
interested in a facile method of synthesising Cos steroids with a
carboxylic acid function (B), starting with the Con steroids (A) after
the following scheme:

~,

1]
+ M=CH,CH,COOR' —» COOR

FQ() X = leaving group M = metal
The yields of the alkylation reactions of the known propionate homo-
enolate C; building blocks were unsatisfactory for our aim. Furthermore,
the synthesis of the C; equivalents in some cases is cumbersome.1
Unfortunately, the recently described zinc propionate homoenolates,
possessing a great synthetic potential, cannot be alkylated.2'3
Therefore, also in connection with our interest in the reactivity of
nickel complexes, we have investigated the alkylation of the nickelacycle
1. This complex can be prepared from succinic anhydride and (&, &'-di-
pyridyl)-(cycloocta-l,S-diene)nickel4 or directly from nickel acetyl-
acetonate, triethyl aluminium and succinic anhydride.4

In a first attempt methyl iodide and 1 were heated in methanol. After

acidic hydrolysis and esterification with ethanol ethyl butyrate was
detected by GC.

1257



1258

CHy-CHa( .
éo—— 0 r;li(dzpy)-bCH:;l ——= [1-Ni-00CCH,CH, CH]

HCL/H,0 EtOH/H*
————+ [HOOCCH,CH,CH3] ———= EtOOCCH,CH,CHy

Use of methyl p-toluenesulfonate instead of methyl iodide provided only a
small amount of ethyl butyrate.

In order to prove the generality of the alkylation reaction of 1 some
other organic iodides were used (Table 1). As an example for a secondary
iodide cyclohexyl iodide (2.6 mmol) in DMF (50 ml) was shaken with 1
(2.6 mmol) for 8 hours in a dry argon atmosphere. After hydrolysis with
diluted hydrochloric acid the resulting 3-cyclohexyl propionic acid® was
isolated by extraction with ether and NaHCO; solution (0.55 mmol = 22%
yield). We tried to increase the yield by addition of equimolar amounts
of an anhydrous metal salt. With manganese(II) iodide, the yield rose to
69%.The analogous reaction of cyclohexyl bromide with MnI, and 1 gave
only a small amount of the desired acid.

The reaction of ethyl iodide (entry 3) is remarkable in view of the
nearly quantitative yield of valeric acid. This result suggests that a
possible 8-hydride elimination does not take place.

Iodobenzene does not react, this might be a hint to the necessity of an
iodine bond to a sp3 carbon atom,

Table 1. Synthesis of 3-substituted propionic acids from organic iodides

and (dipy)NL(CH,CH,COD) (1)/MnI,®)

entry halide product yield £ %/
! O O/\/COOH °°
2 (:)"!without MnI,) 22

A~ ~~COOH > g0P

3
4 Y Y "cookt ¢ 8a®
5 @"l no reaction -

a standard conditions: equimolar amounts of R-I, 1 and MnI,, DMF, rete
b GC determination c esterification with EtOH/H,S0,

The steroid iodides necessary for our further investigations were
prepared from the 022 acid 3.7
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Scheme 1
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For the complete reaction of the steroid iodides with 1 a slight excess
of 1 and MnI, was uged., The expected acids or their methyl esters (after
reaction with diazomethane) were obtained in good yields (Scheme 2 and
Table 2).8

Interestingly, some additional functions in the steroid molecule are
stable under the reaction conditions (hydroxyl or ester groups, even an
allylic hydroxyl group and the silylated derivative),. In contrast, the
allylic acetate in compound S5 is not inert.

Scheme 2
he
|
Q‘ ’
COOR
"/
+ (dipy)Ni(CH,CH,C00) + Mn12.4-§
RO 34,82 2-u
Table 2
entry steroid mp product substituent yield mp
iodide _ (°C) R R' (%) (oc)
1 3 142-147 8 H. 4%  cH, 79 103-105
2 4 193-194 9 sig.at Chy 88 104-110
3 6 172-174 10 H Hl 78 204-206
4 7 170-174 21 Ac cHytt 91 106-110

Unlike earlier methodsl®~13

Cog steroid carboxylic acids are now available
in a one-pot procedure from 022 steroids., The compounds are useful for

the preparation of 25,25-dialkyl-25-hydroxy compounds.la'13 intermediates
for the synthesis of analogs of vitamin-D,; metabolites with a good

dissociation between calcium regulating and cell differentiation effect.t>
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