Notes

(inner diameter 2.2 cm, inner volume 40 m{) were placed
crotonic acid (4.30 g 50 mmole) and urea (750 g 125
mmole). The tube was sealed and was placed in an oil bath
whose temperature was maintained at 195C for 2 h. After
cooling to room temperature the mixture was taken out with
aid of warm water (ca. 100 m/) and then heated to result
a homogeneous solution. The water-insoluble polymeric gum
was filtered off and the solution was decolarized with char-
coal. Upon cooling slowly to room temperature white solid
mass formed which was collected by filteration and dried
under vacuum at 50 to give 2b,, (117 g, 18%), mp. 217.5-
218T. The filtrate gave second crop after 3 days in a refrig-
erator, which was a mixture of 2b, and 2b, (144 g 23%),
mp. 186-187C. Total yields of 2b, and 2b, were about 40%
in several run.

Anal. 2e: Caled for CsHgNOs: C, 5069; H, 7.09; N, 19.70.
Found: C, 50.88; H, 7.21; N, 20.03. 2f: caled for C;H;2N.Os:
C, 5383, H, 7.74; N, 17.94. Found: C, 53.60; H, 7.68; N, 1822,
2g: Caled for C;H\oN,Oy: C, 53.83; H, 7.74; N, 17.94. Found:
C, 5349; H, 755; N, 18.27.

An Mustrative Procedure for Preparation of 3: 5,
6-Dihydro-1,3-dimethyluracil (3a). A mixture of acrylic
acid (3.6 g 50 mmole) and 1,3-dimethylurea (3.60 g SO
mmole) was placed in a stainless steel tube, sealed, and heat-
ed at 190C for 2 h. The liquid mixture was distilled under
vacuum to give 3a (4.65 g 65%), bp. 88-92C at 0.08 mm.

Anal. 3a: caled for CsHyoN:O2: C, 50.69; H, 7.09; N, 19.70.
Found: C, 5046; H, 7.27; N, 19.90. 3b: caled for C;H2N;O::
C, 5383, H, 7.74; N, 1794. Found: C, 53.62; H, 7.63; N,
17.87. 3c¢: caled for C;HpN:Oy: C, 53.83; H, 7.74; N, 17.94.
Found: C, 53.68; H, 7.86; N, 18.06. 3d: calcd for CgH;(N2O,:
C, 5645, H, 829; N, 1646. Found: C, 56.66; H, 8.60; N,
16.38. 3e: caled for CsHwuN:O.: C, 56.45; H, 8.29; N, 16.46.
Found: C, 56.23; H, 857; N, 16.62. 3. caled for CoHyN2O2:
C, 5867; H, 8.75; N, 1520. Found: C, 58.38; H, 855; N,
15.50.
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B-Keto sulfones are important building blocks and are wi-
dely used in synthetic organic chemistry.! The acidic nature
of the methylene protons provides a convenient way of intro-
ducing various electrophiles at that position.? In the course
of our studies on the reactivity of p-keto sulfones® a conse-
quence of our investigation of iodine-induced enoletherifica-
tion of a-allyl substituted B-keto sulfones' was the require-
ment of an efficient method for synthesizing these compou-
nds. We were surprised to find that no comprehensive me-
thod appear in the literature for the preparation of a-allyl
substituted B-oxo sulfones.

PANA | prs0,cHy N o
I RJ'Ersozph
PhSO,Me —
1
path b |
L= PhSO,CH,COR
We first tried the allylation of methyl phenyl sulfone (1)
and subsequent acylation {(path a). However this reaction
gave a problem to give di-allylated product® Second, we as-
sumed the acylation of methyl phenyl sulfone and subse-
quent allylation (path ). Fortunately B-keto sulfones were
obtained in excellent yields from the reaction of acyl halides
with 1,1-dilithiomethyl phenyl sulfone (2) which is easily ge-
nerated by treatment of 2 equiv. of n-BuLi to a solution
of methyl pheny! sulfone (1) in THF at —30%TF®
Therefore we tried in situ allylation of enclate (3) which
is generated from reaction of acyl halide with 1,1-dilithiome-
thyl phenyl sulfone (2) (Method A). Only the reaction of

allyl bromide with enolate 3 (R=NMe,), which is generated
in sity from N N-dimethylcarbamyl chloride and sulfone di-
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Table 1. Preparation of a-Allyl Substituted B-Oxo Sulfones (5)
from Methy] Pheny! Sulfone

No. R Method Condition  Yield (%y Mp. (CY
a NMe, A rt, 24 h 88 136-137
b tBu B DME, 1t, 20 h 50 91-92
B MeCN, rt, 10 h 85
B DMF, i1, 1 h 90
c cpr B DMF, rt, 1 h 83 38-39
d ipr B DMF. rt, 1 h 86 80-81
e n-pr B MeCN, rt, 10 h 85 oil
f Et B MeCN, rt, 10 h 38 oil
g Me B DMF, it, 1 h 86 oil
h Ph B DMF, 1, 1 h 91 80.5-82
i OMe B DMF, rt, 1 h 86 47.5-485
i OPh B DMF, rt, 1 h 87 37-38

*Yield of isolated pure product. * Determined with a Fisher-Johns
melting point apparatus and uncorrected.

Method A 0
PhSQ. SO,Ph
2\CH40L’ ~~p R
PhSO;CHLY, —BGDSI—-WR_WC . o
2 3 |
5
R= NMe, 88%
R= OMe 40%
R= Me 0%
Method B fe)
SO,Ph

\/\Br

) RCOCI

PhSO,CHLI, lllH_’.. PhS0,CH,COR _ﬁz——_r—l»
2 4

5

R = Bu-t, DME, 20h, 50%
MeCN, 10h, 85 %
DMF, ih, 90 %

anion (2) gave a-ally substituted B-oxoamido sulfone (5, R
=NMe,) in excellent yield. The reaction of allyl bromide
with enolate (3, R=0Me) which is generated from methyl
chloroformate and dianion (2) gave a-allyl substituted B-car-
bomethoxy sulfone (5, R=0Me) in moderate yield. However
the reaction of allyl bromide with enolates generated from
acyl halides did not give the allylated product.

Then we tried the allylation of the isolated B-keto sulfones
(4) in polar solvent (Method B), In order to find out optimum
conditions for the allylation of B-keto sulfones, we have ex-
amined several reaction conditions by using 4 (R=¢Bu) as
a model compound. The reaction proceeded smoothly and
cleanly in MeCN or DMF at room temperature in the pres-
ence of potassium carbonate. We also observed the solvent
effect on the reaction. When DMF was used, the reaction

Nates

progressed faster than that in MeCN or DME (entry b). As
shown in Table 1, the present method was successfully ap-
plied to various B-oxo sulfones. The allylation of B-oxa sul-
fones in MeCN or DMF-potassium carhonate system gave
only C-allylated product which is distinguished by 'H-NMR
and IR spectra,

Preparation of 5(R=NMe;); Method A

A solution of methyl phenyl sulfone (3 mmol) in 10 mf
of anhydrous THF was treated dropwise with a solution of
16 M »-BuLi (6.3 mmol) in hexane at —30%C. After 30 min
of stirring at this temperature, the suspended reagent was
treated dropwise with N,N-dimethylcarbamyl chloride (3.15
mmol) and stitred for 5 min. Then allyl bromide (4 mmol)
was added to the reaction mixture. The resulting solution
was warmed to room temperature and stirred for 24 h. Nor-
mal work-up gave a solid product which was recrystallized
from carbon tetrachloride.

General Procedure; Method B

A solution of 1.6 M #-BuLi (6.3 mmol) in hexane was
added slowly to a solution of methyl pheny! sulfone (3 mmol)
in 10 m/ of dry THF at —30C. After 30 min, acyl chloride
or chloroformate (3.5 mmol) was slowly added to the suspen-
ded reaction mixture. Subsequently, the reaction mixture
was poured into 20 m/ of saturated ammonium chloride solu-
tion and stirred. Normal work-up was performed. The crude
B-keto sulfone was dissolved in 8 m/ of DMF. Finely crushed
potassium carbonate (3.2 mmol) and allyl bromide (3.2 mmol)
were added and stirred for 1 h. The reaction mixture was
poured into 10 mf of cold water. Normal work-up was perfor-
med. The desired product was isolated by flash column chro-
matography on silica gel using 1:3 EtOAc-hexane as an
eluent.
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