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A Convenient

New a-Nitro-sulphone Synthesis

By PETER A WADE,* Scott D Morrow, STEVEN A HARDINGER, MALLORY S SArT, and HARrRY R HINNEY
(Department of Chemastry, Drexel Unwversity, Philadelphia, Pennsylvania, 19104)

Summary Phenylsulphonylnitromethane (1) 1s C-alkylated
by benzylic halides and primary alkyl 1odides affording o-
nitro-sulphones in 43—75%, yield, o-nitro-sulphones (83—
909, yield) are also obtained from the corresponding C-
alkylation of allylic acetates in the presence of catalytic
Pd(PPh,),

CarBaniONs denived from mitro-compounds (nitronates)
have proven versatile intermediates 1n a variety of pro-
cesses! mcluding Michael addition, radical anion, aromatic
nucleophilic substitution, and nitroaldol reactions How-
ever, the synthetic utility of nitronates towards alkylation
by typical alkyl hahdes and related compounds 1s frustrated
by a strong preference for oxygen-carbon rather than
carbon-carbon bond formation 2

Phenylsulphonylmitromethane (1) contains a bulky
arenesulphonyl substituent adjacent to the ncipient
carbanion centre, presumably steering alkylation towards
oxygen Furthermore, other arenesulphonylnitroalkane
denivatives (ArSO,CHRNO,) are known to O-alkylate when
treated with diazomethane® These facts, coupled with a
discouraging report? from the early literature concerning
p-toluenesulphonylnitromethane, do not recommend com-
pound (1) as an attractive candidate for C-alkylation
Nevertheless, we now report two wuseful C-alkylation
processes for (1)

CH,S0,Ph mm"tlfusozph BX > R—CHSO,Ph
l!loz NO, r'qo2 m
m @—02)
(2) R = Me
3) R = Bu

(4) R = Heptyl

(5) R = 3-Chloropropyl

(6) R = PhCH,

(7) R = O,NCgH,CH,-p

(8) R == MeC¢H,CH, o

(9) R = PhCH=CHCH,

(10) R = Me[CH,],CH=CHCH,

(1)a, R = (E)-Me,C=CH[CH,],CMe=CHCH, b, R = (Z)-Me,C=
CH[CH,],CMe=CHCH,

(12) R = Me,C=CH[CH,], C(Me)(CH=CH,)

When the sodium salt of (1) was treated with methyl
1wdide, primary alkyl 1odides, or benzylic bromides and
1odides, fair-to-good yields of the C-alkylates were obtained
(equation 1) This reaction provides a convenient synthesis
of the o-nitro-sulphones (2)—(8),% especially since salts of (1)
do not need to be stored under an mert atmosphere (Table)
Dialkylation 1s not a serious problem except when intra-
molecular possibilities arise [¢ g, compound (13) 1s formed
along with (5)]

0,
\N—O

Ph502—<_)

(13)

A particularly effective alkylation occurs when allylic
acelates are treated with salts of (1) in the presence of
tetrakis(triphenylphosphinejpalladium It 1s thought that
an intermediate mr-allylpalladium complex 1s attacked by the
nucleophile® (equation 2) to give the g-nitro-sulphones (9)—
(12) as products (Table) These reactions are regioselective
with only neryl acetate yielding detectable amounts of two
Tegiolsomers

PhSO,0H-L1
1 CH CcH
R\ .
+ i VIR B T I \CH,CHSOPh
Pd+ |
CH / A\ R’ NO
ah\ Ph.P" 'PPh 2
R-C’ CH,0Ac 3 3 @
o

The regioselectivity observed for geranyl and neryl
acetates 1s sitmilar to that observed by Trost and Verhoeven
with the amon of methyl phenylsulphonylacetate ? This 1s
mn agreement with steric control of attack as postulated by
Trost The stereospecificity 1s also similar to that observed
for methyl phenylsulphonylacetate Thus, salts of (1) must
be rapidly trapping the intermediate 7r-allylpalladium com-
plexes derived from geranyl and neryl acetate before loss of
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TABLE. o-Nitro-sulphones produced by alkylation of (1)
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Substrate Temp./°C

Mel 22

67
Bul 22
Heptyl iodide 22
CICH,CH,CH,I 22
PhCH,I/Br 22
O,NC,H,CH,Br-p 22
MeC,H,CH,I1/Br-o0 22
PhCH=CHCH,OAc! 67
Me[CH,],CH=CHCH,OAct 67
{E)-Me,C=CH[CH,],CMe=CHCH,OAc! 67
{Z)-Me,C=CH[CH,],CMe=CHCH,OAc! 67

Time/h Solvent? Product Yield/ %¢
4 HMPA (2) 72
7 MeOH (2) 684
14 HMPA (3) 54
404
14 HMPA (4) 59
14 HMPA (5) 43¢
24 Me,SO 6) 73/68
24 Me,SO (7) 75
24 Me,SO (8) 71/64
2 THF 9) 90
2 THF (10) 89
5 THF (11a) 83¢
5 THF (11b), (12) 84¢
(88:12)

3 NaCH(NO,)SO,Ph was used as nucleophile unless otherwise stated. » HMPA = hexamethylphosphoric triamide; THF =
tetrahydrofuran. ¢ Yields refer to pure isolated products. Structures were assigned on the basis of spectral data and elemental
analyses. 4 An excess of alkyl iodide was employed. ¢ A 99/ yield of the nitronic ester (13) was isolated. ! LiCH(NO,)SO,Ph was
used as nucleophile. € The (E)-, (£)-, and terminal isomers (11a), (11b), and (12) were readily distinguished by v.p.c. analysis on a 5’
159 OV-101 (Chromosorb G-HP support) column at 220 °C. The 'H n.m.r. spectra at 360 MHz differ for the (E)-isomer [§ 1-65, 1-60
and 1-56 (all Me)] and the (Z)-isomer [8 1-69 (2 Me) and 1-59 (Me)].

stereochemical integrity about the double bond can occur.
This is despite the weak nature of the nucleophile (pK, 5-7%).

An excess of nucleophile has been employed in most of
our studies. Differences in kinetic acidity were used to
separate the regenerated compound (1) from the products.
The majority of the a-nitro-sulphone products [(2)—(9); not

carbonyl compounds, although other reactions have been
observed.® The a-nitro-sulphone (9}, however, upon treat-
ment with unbuffered 209, aqueous TiCl, afforded 4-
phenylbut-3-enenitrile in 709, yield (equation 3). Pre-
sumably this reaction involves the corresponding o-oximino-
sulphone as an intermediate.®

(10)-—(12)] are soluble in 59, aqueous sodium hydroxide
asis (1). However, (1) transfers within 30 s from methylene
chloride solution into aqueous base (‘fast’ acid) while all the
other g-nitro-sulphones are less rapidly transferred (‘slow’
acids). Iterative extraction procedures were thus used to
separate (1) from the products formed.

Whilst investigating the chemistry of g-nitro-sulphones
we found an unusual reduction with titanium(ir) chloride.
Normally this reagent converts nitro-compounds into

TiCL
Ph\/\/(IZHSOZPh 2 sPh  _~_C=N (3
NO
2
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