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Abstract : Pﬂ) -Unsaturated nitro-alkenes have been converted into o(,ﬂ -unsaturated
ketones in good yield by tin{ll) chioride dihydrate in tetrahedrofuran.

Conversion of a nitro funtionality into another functional group, most notably
the carbony! group is an important transformation in organic synthesis. Beause of their
high nuleophilicity, nitrootlefins are valuable precursors to a large number of target
molecules as well as important intermediates in organic synthesis especially in carbon--
carbon bond formation reactlons'. Although literature enumerates quite a number of
methods for the conversion of a nitro group into a carbonyl group, careful scrutiny
of the reaction procedures reveals some shortcoming or other in most of the methods.
The Nef reation2 employs very acidic conditions, others use strong oxldizln93 or
reduclng‘ agents likely to affect other functionalities present in the substrate. Some
methods use fairly expensive roagontss. Moreover, only a very few reagents are
mentioned in the literature for the conversion of ﬂj -unsaturated nitro compounds
to &,f5 -unsaturated ketones®. Hereln we describe a method In which this transformation
can be affected under mild reaction conditions using Tin(M) chloride dihydrate in tetra-
hydrofuran.

Condensation of cyclohexanone with nitroethane in the presance of N,N-dimethyl-
ethylenediamine furnished 1-nitromethyl cyclohexene 1a in quantitative yieldeb. in a
typical procedure a solution of 1a (1 mmol) in 4 ml THF was treated with SnCl2.2H20
(3 mmol) with stirring at room temperature and the reaction was monitered by TLC.
After 6 hours when the starting material had disappeared, the reaction mixture was

diluted with 100 ml water and extrated with dichioromethane (3x100 ml). The washed

*Presont address: Deputy Director, CIMAP, Ram Sagar Misra Nagar, Post Bag No.l,
Lucknow - 226 016

869



870

aReH

b R = OAc

CR= cnzcocua

dR = CH2CH(0H)CH3
eR = CH2CH (OAc) CH,

—8—

I s

a R = OAc
bRs=H

o)

1
R
OAc \ ¢ 0SnCl,2H,0
— ~
/c—“< cl

CH2 = CH2
|
S S

N\ /
fR-CHz-C-CHa
gR = CH2COOMe

——

p ]
T v

7 R 08nCl,.2H,0
2 A'
2H,,0.C1,Sn0 -
- 2H,0.C1,5n0 0 2777 a0
040 \}z N~
N $nCl,.2H,0 i
22 | -
| _— PR
AN R Ry R Ry
R R, H
1 2 $nCl,.2H,0
2H,0.C1,8n0
_o' 0Ll ~~ 0SnCl,.2H,0 2H,0.C1,Sn0 \;‘/OSHCIZ.ZHzo
i
/G\ é—— I (____ “20\)’ |’
R, Ry /F\ Pre
R R, R R
2 oH 2 1



and dried extract was evaporated under reduced pressure to furnish an oil which was
purified by preparative TLC to obtain 70% of 2e. Similarly compounds 1b-if, 4 and
6 gave the corresponding ((,f} -unsaturated ketones 2b-2f, 5 and 7 respectively In yields
as mentioned in the Table 1. Reaction of 1g with SnCl,.2H,0 gave the lactone 3 as
the major product in 60% yield. From the examples cited it becomes apparent that
this reagent is very mild and nonsensitive to other functionalities like double bond,
carbonyl group, dithioacetal group etc. under these reaction conditions.

The possible mechanism for this transformation can be proposed to be taking place
through the hydrolysls7 of the intermediate stnronylnltromnto5 of the type 'A'. Formation
of 'A' is poesible due to strong co-ordination of Tin(ll) chloride with oxygen of the
nitro group which facilitates the removal of the proton from the of -carbon atom
(Scheme).

This Is an example of the striking similarity between silicon and tin reagents
as has been recently revealed in several literature reportaa.

Recent publication revealing that tin(il) chioride can be used for efficient cleavage
of acetals to carbonyl compounds has prompted us to put our results on rooordg.

Table 12
S1.No. Entry Product Time Yiold® (%)
1 1a 2a 6h 80
2 1 » 6h 80
3 1c 2 8h 8
4 1d 2d 8h -
5 1o 2e 8h 70
6 1" 2f 8h 70
7 19 3 8h 60
8. 4a° Se 6h 80
9. ®° sb 6h 80
10 6 7 6h 50

a. All products were characterised by IR, NMR, MS spectral analysis.
b. Isolated yield. A small amount (5-10%) of the hydroxy compounds, formed by
the direct displacement of the nitro group, was also isolated in each case except

1g.
c. Compound 4a and 4b belong to cholestane series.
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