Nttt EE__,_____: i

Wttt Wil



mail to: wangjb@pku.edu.cn

mail to: wangjb@pku.edu.cn


Figure 1. X-ray structure of 4c.

good isolated yields of 4b-d. For 1 (R =p-PhPh,
R’=OEt), the reaction gave an isomeric mixture in a
ratio of 78:22. In other cases, only cis isomers were
isolated.’ For 4c, the structure was further confirmed by
single crystal X-ray diffraction (Fig. 1).6

We then examined the reaction of B-hydroxy a-diazo
carbonyl compounds bearing B-alkyl substituents
(Scheme 2). Unexpectedly again, the isolated products in
this case were neither bisdiazo esters 3, nor B-(p-tolyl-
sulfonyl) o,B-unsaturated carbonyl compounds 4. The
spectral data suggested their structures as p-(p-tolyl-
sulfonyl) a-diazo esters 5a—c.> The structure of a-diazo
compound 5b was confirmed by single crystal X-ray
diffraction (Fig. 2).°

The X-ray structure of 5b shows some interesting fea-
tures. The O=C-C=N, group is found to have s—Z
conformation, while the other B-substituted o-diazo
carbonyl compounds that we have studied all have s—F
conformation.*’ The diazo group and the carbonyl
group are almost coplanar with a dihedral angle of
—0.93°. The dihedral angle between § C—H bond and the
diazo group is —169.5°. Thus, the  C-H is in an anti-
periplanar position, which is not favorable for 1,2-
hydride shift in diazo decomposition.® The diazo
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Figure 2. X-ray structure of 5b.

compounds Sa—c are found to be exceptionally stable. In
EI-MS spectra, they all give molecular ion peak. They
are stable when refluxed in 1,2-dichloroecthane. When
catalyzed with Rh,(OAc), in CH,Cl, at room tempera-
ture, 5b reacted very slowly to give an oxidized product
6b, rather than the product due to 1,2-hydride shift, in
45% yield after 12h (Scheme 3).

A reaction mechanism is proposed to account for the
formation of 4 and 6 (Scheme 4). As suggested by Corey
and Mayers, the reaction of B-hydroxy diazo com-
pound 1 with TSNHN=CHCOCI/Et;N gave bisdiazo
ester 3 together with p-toluenesulfinate ester 9.** We
speculate that the existence of the neighboring electron-
withdrawing diazo group and the carbonyl group makes
the B-position in 3 and 9 liable to nucleophilic attack.
The p-toluenesulfinate group in 9 is a good leaving
group, which is easily replaced by the p-toluenesulfinyl
anion through the attack of the more nucleophilic sul-
fur. The diazo ester group in 3, on the other hand, may
also be easily replaced by the p-toluenesulfinyl anion
after protonation. The Sy2 type nucleophilic substitu-
tion gives the B-(p-tolylsulfonyl) a-diazo ester 5. When
R of 5 is an aryl group, the diazo decomposition occurs
under the reaction conditions to give the 1,2-hydride
shift product 4.°

The important point in this mechanism is the suggestion
that the B-position is liable to nucleophilic attack in
these compounds. This speculation is supported by the
fact that P-acetoxy group in compound 7 is readily
replaced by p-CH;CsH,;SO, group when treating with
sodium p-toulenesulfinate (Scheme 5) in DMF at room
temperature.'’



In our previous study, we have observed a direct con-
version of hydroxyl group to trichloroacetylamino
group by treatment of B-hydroxy a-diazo carbonyl
compound 1 with CI;CCN and NaH (Scheme 6).%¢
Similar SN2 type mechanism is most likely followed in
that case too, thereby supporting the argument made in
this paper that the B-position in a-diazo carbonyl com-
pounds is liable to nucleophilic attack.

In summary, we have observed unexpected reactions of
B-hydroxy o-diazo carbonyl compounds with
TsNHN=CHCOCI/Et;N, which give B-(p-tolylsulfonyl)
a-diazo esters or B-(p-tolylsulfonyl) a-diazo esters. These
transformations may find synthetic applications.'!
Moreover, the fact that the B-hydroxyl group in diazo

compound 1 can be easily replaced by other functional
group through nucleophilic substitution opens the way
to the diazo compounds with more diverse B-substitu-
tions. These diazo compounds may have novel reactiv-
ities when catalyzed with transition metal complex or
acid. The investigation along this line is under the way in
our laboratory and the results will be reported in due
course.
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. General procedure for the reaction of B-hydroxy a-diazo
carbonyl compounds with TSNHN=CHCOCVEt;N. In a
flamed three-necked round bottom flask, B-hydroxy-o-
diazo compound (1.0mmol) was dissolved in S5SmL
CH,Cl,. Triethylamine (4.0 mmol) was added to the
solution at 0°C, after 10 min the glyoxylic acid chloride
p-toluenesulfonylhydrazone (3.0 mmol) was added drop-
wise. The mixture was allowed to stir for 8 h between 0 °C
and room temperature. The reaction mixture was concen-
trated under reduced pressure with rotvap. The residue
was subjected to silica gel chromatography (petroleum
ether—acetone = 12:1) to afford the pure products. Repre-
sentative analytical data:

(E)-Ethyl 3-(p-tolylsulfonyl)-3-phenyl-3-buten-2-one (4a).
IR 3058, 1706, 1147, 700, 561 cm~'; '"H NMR (200 MHz,
CDCls): 6 2.37 (s, 3H), 2.60 (s, 3H), 6.44 (s, 1H), 7.21 (d,
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