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Abstract—The chlorination and bromination of 2,3-dimethyl-, 3-methyl-6-isopropyl-, and 2,6-diisopropyl-
4-aroyl(or arylsulfonyl)oxyimino-2,5-cyclohexadienones follow the proposed rules of halogenation of 4-aroyl-
(or arylsulfonyl)oxyimino-2,5-cyclohexadienones: the reaction occurs preferentially aisi@=C bond of

the quinoid ring; simultaneous halogenation at both double bonds is not observed; halogen adds mainly across
unsubstituted &C bond; no halogenation occurs at the double bond already substituted by a halogen;
bromination of the &C bond with an alkyl substituent is more difficult than chlorination; the second halogen
molecule adds only after regioselective dehydrohalogenation.

In the preceding communications we reported orbromination of 2,3-dimethyl-, 3-methyl-6-isopropyl-,
the chlorination and bromination of 4-aroyloxyimino- and 2,6-diisopropyl-substituted 4-aroyloxyimino- and
and 4-arylsulfonyloxyimino-2,5-cyclohexadienones4-arylsulfonyloxyimino-2,5-cyclohexadienones.

[1-4]. Analysis of the results allowed us to postulate The halogenation of 4-aroyloxyimino- and arylsul-
the following rules which govern halogenation offonyloxyimino-2,3-dimethyl-2,5-cyclohexadienones
these compounds: la-ld was expected to occur at the unsubstituted

(1) The halogenation involves only one=C bond C°=C® bond for the following reasons. First, the
of the quinoid ring. In no cases simultaneous additior©>=C® bond is more reactive since it is locateis
of halogen at both €C bonds was observed-{4]; with respect to the RO group on the nitrogen-gP

(2) The halogenation occurs preferentially at the2nd second, two methyl groups in positioAsand 3

cisC=C bond relative to the RO substituent on theshould hinder halogen addition at thé-C® bond.
nitrogen atom ¢is-stereoselectivity) [1]; In fact, our experiments showed that the first halogen

. 6
(3) When an alkyl group is present at one doubl oleculfe adds at the unsubstituted=C I douIbIcT
bond, halogen adds preferentially at the unsubstitutepP"d Of compoundsa-ld to give 4-aroyl(arylsul-
C=C bond [2]; onyl)oxyimino-5,6-dihalo-2,3-dimethyl-2-cyclo-

(4) Bromination of G=C bond with an alkyl sub- hexenonedla-lld andllla-llld (Scheme 1). These

: . oo o roducts areE isomers with respect to the methyl
stituent is more difficult than chlorination, because Ofgroups. Treatment of compound—Ild and llla —

greater size of bromine atom compared to chlorine [3ly4 " \ith triethylamine in chloroform gave the corre-

(5) Halogen does not add at a double bond alreadyponding 4-aroyl(arylsulfonyl)oxyimino-6-halo-2,3-di-
substituted by a halogen [1, 4]; methyl-2,5-cyclohexadienond¥a—-IvVd and Va-Vd.

(6) Addition of the second halogen molecule isThe dehydrohalogenation process is regioselective:
possible only after elimination of hydrogen halide;halogen atom is abstracted exclusively from position
the dehydrohalogenation is strictly regioselective5 of the quinoid ring to form onlyE isomer with
hydrogen atom is abstracted from t@eposition with  respect to the methyl groups (Scheme 1).
respect to the carbonyl group, and halogen atom, from Addition of the second halogen molecule to com-
the a-position with respect to the imino group-f4]. pounds IVa-IVd and Va-Vd should occur at the

The goal of the present study was to obtain addiC®>=C® bond locatedcis relative to the RO group.
tional proofs for the above rules of halogenation ofHowever, there is a halogen atom in tbgho-posi-
4-aroyl(arylsulfonyl)oxyimino-2,5-cyclohexadienones.tion with respect to the carbonyl group; in keeping
For this purpose, we examined the chlorination andavith numerous experimental data-f, such double
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Scheme 1.
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R = PhCO @), 4-CH,CH,SO, (b), 3-NO,CH,SC, (c); VIl , X, Hig = CI; IX, XI, Hlg = Br.

bond becomes inactive and it does not take up hal@-isopropyl-3-methyl-2-cyclohexenoneslla —Xllc
gen. Therefore, the only possible is halogen additiomvere obtained B isomers with respect to the methyl
at the @=C3 bond already containing two methyl group). Compound¥la-Xic did not react with By
groups. Thus the chlorination diva-1vVd afforded for the same reason as stated aboveJarVd.
4-aroyl(arylsulfonyl)oxyimino-2,5,6-trichloro-5,6-di-  4-Aroyl(arylsulfonyl)oxyimino-2,6-diisopropyl-2,5-
methyl-2-cyclohexenone¥la-Vid as E isomers cyclohexadienoneXlila —Xllic are capable of taking
(Scheme 1). Bromination of compounis—Vd does yp only one halogen molecule to afford 4-aroyl(aryl-
not occur because of considerable steric hindrances & ifonyl)oxyimino-5,6-dihalo-2,6-diisopropyl-2-cyclo-

addition of bulky bromine atoms. hexenonesXIVa—XIVc and XVa—XVc existing in
The halogenation of 4-aroyl(arylsulfonyl)oxyimino- solution as a singleE isomer (Scheme 3). This
6-isopropyl-3-methyl-2,5-cyclohexadienon&8la - indicates higlcis-stereoselectivity of the halogenation

Vllc should occur at the &C® bond in thecis posi-  process. Regioselective dehydrohalogenation of com-
tion with respect to the RON group. However, thepoundsXIVa- XIVc, XVa, andXVc is impossible.
presence of a bulky isopropyl group hinders halogen

addition at that bond, and the reaction involves the Scheme 3.

C2=C3 bond to give 4-aroyl(arylsulfonyl)oxyimino-

2,3-dihalo-6-isopropyl-3-methyl-2-cyclohexenes . o . . g .
Vllla -Vllic and IXa-IXc (E isomers with respect r Pri g, P Prei
to the methyl group; Scheme 2). -

Regioselective dehydrohalogenation of compounds Hig
Villa -Vllic and IXa-IXc leads to formation of AN a
(E)-4-aroyl(arylsulfonyl)oxyimino-2-halo-6-isopropyl- OR OR
3-methyl-2,5-cyclohexadienon&a-Xc andXla-XIc. XIIla-XIIIc XIVa-XIVe, XVa-XVe

Taking into account that halogen does not add at
a double bond already containing a halogen atom, Xl -Xv, R = 4-CIGH,CO (@), 4-CH,C,H,CO (b),

further halogenation oXa-Xc and Xla-Xlc was 4-CH;CeH,SG, (c); XIV, Hig = CI; XV, HIig = Br.
expected to occur at the®6C® bond. This was the
case in the reaction oKa-Xc with chlorine. As Compoundda-ld, IVa-Ivd, Vila-Vlic, Xa-Xc,

a result, 4-aroyl(arylsulfonyl)oxyimino-2,5,6-trichloro- and Xllla —Xlllc were chlorinated with gaseous
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Table 1. Chlorination of alkyl-substituted 4-aroyl(aryl- chlorine in dimethylformamide or in a mixture of
sulfonyl)oxyimino-2,5-cyclohexadienonés-Id, IVa-Ivd,

Vila-Vllc, Xa-Xc, and Xllla —XllIc

2 g &

S Solvent (ratio) §2 Q%) §
£e EREERE:
k= O3 =2 £
la DMF-AcOH (1:1)] 0.39 | 70-75|lla
Ib DMF-AcOH (1:1)] 0.35 | 50-60 (llb
Ic DMF-AcOH (1:1)] 0.35 40 |llc
Id DMF-AcOH (1:1)] 0.3 40-50 [ lid
IVa DMF-AcOH (3:1)] 0.25 | 60-70|Vla
Vb DMF-AcOH (3:1)] 0.25 | 60-70|VIb
Ve DMF-AcOH (3:1)] 0.3 50-60 | VIc
Ivd DMF-AcOH (3:1)] 0.25 | 60-75]|VId
Vila |DMF-AcOH (1:1) 0.35 40 |Vllla
Vilb |DMF-AcOH (3:1) 0.3 50-60 | VIlIb
Vilc |DMF-AcOH (3:1) 0.3 60-70 | Vllic
Xa DMF 0.25 | 80-90 | Xlla, Xa
Xb DMF 0.2 90 ([Xlib
Xc DMF 0.2 90 (Xlic
Xllla |DMF 0.25 | 70-80 | XIva
Xlllb |DMF 0.2 60-70 | XIVb
Xlllc |DMF 0.2 60-70 | XIVc

Table 2. Bromination of alkyl-substituted 4-aroyl(aryl-

sulfonyl)oxyimino-2,5-cyclohexadienonds-Id, Vlla-
Vllc, Xllla, and Xlllc

Substratg Solvent SubstrateB_r2 Tempera Product
no. molar ratio | ture, °C
la CHCl, 1:3 25 a2
Ib CHCl, 1:3 25 b &
Ic CHCl, 1:3 25 llc @
Id CHCl, 1:3 25 ld @
Vlla | AcOH 1:5 40-50 | IXaP
Vib | AcOH 1:5 50 IXb P
Vllc AcOH 1:5 40-50 | IXcP
Xllla DMF 1:7 40-50 XvaP
Xlllc DMF 1:3 50-60 Xvc¢

[

solution.

o

Crystallizes after removal of the solvent by half.
Crystallizes after addition of 25 ml of water to the reaction

The oily substance formed after addition of-16 ml of water

dimethylformamide with acetic acid. The conditions
are given in Table 1. The bromination of compounds
la-Id, Vlla-Vlic, Xllla, and Xllic was effected
with molecular bromine in CHGJ] AcOH, or DMF.
The conditions are summarized in Table 2.

CompoundsVlla, IXa, and Xla were identical
to those reported previously [3, 7]. The structure of
the newly synthesized compounds was proved by
elemental analyses (Table 3) and IR ahdl NMR
spectra. The IR spectra of quinoid compouiids V,
X, and XI contain characteristic carbonyl absorption
bands in the region 1644665 cm®; the carbonyl
band in the spectra of semiquinoid derivativeslil ,
VI, VI, IX, X1, XIV, andXV is observed at 1675
1721 cm®. All the products show in the spectra
absorption bands from-€C and G=N bonds at 1453
1543 and 15821615 cm* and SQ group at 1335
1403 and 11951210 cm? (or benzoyl carbonyl group
at 17481773 cn). ThelH NMR spectra of the com-
pounds prepared were consistent with the proposed
structures (Table 4).

EXPERIMENTAL

The IR spectra were measured on a UR-20 spectro-
photometer in KBr. ThetH NMR spectra were ob-
tained on a Varian VXR-300 instrument at 300 MHz;
The chemical shifts were measured relative to tetra-
methylsilane. The reaction mixtures were analyzed
by TLC on Silufol UV-254 plates using 10:1 ben-
zenehexane as eluent; spots were visualized by UV
irradiation.

Compoundsla-ld, Vlla-Vlic, and Xllla —Xlllc
were synthesized by acylation of the corresponding
p-benzoquinone monooximes with aroyl chlorides or
arenesulfonyl chlorides in diethyl ether in the presence
of triethylamine, following the procedure reported
in [7]. Table 3 contains yields, melting points, and
analytical data of the newly synthesized compounds.

Chlorination of 4-aroyloxyimino- and 4-aryl-
sulfonyloxyimino-2,5-cyclohexadienones Hld,
IVa-1vd, Vlla -Vllc, Xa-Xc, and Xllla—Xlllc.

Dry gaseous chlorine was passed at a flow rate of
15-20 ml/min (at a temperature specified in Table 1)

through a solution of appropriate substrate in 10 ml of
DMF or DMF-acetic acid (see Table 1) until complete

saturation. The mixture was diluted with -5 ml

of water, and the product was filtered off and recrys-
tallized from appropriate solvent. The yields, melting

points, and elemental analyses of compoulaslid ,

was extracted with diethyl ether. The solvent was removedYla-Vld, Vllla -Vllic , Xlib, Xllc, andXIVa-XIVc
and the tarry residue was recrystallized.

are given in Table 3.
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Table 3. Yields, melting points, and elemental analyses of alkyl-substituted 4-aroyl(arylsulfonyl)oxyimino-2,5-cyclo-
hexadienoneda-Id, Vllb, Vlic, and Xllla -Xlllc and their halogenated derivativés-VI, Vllla -Vllic , 1Xb, IXc,
Xa-Xc, Xlb, Xlc, Xlla-Xllc, XIVa-XIVc, XVa, and XVc

Compound| Yield Found, % Calculated, %
no % "| mp, °C (solvent) Formula
' Hig N Hig N
la 63 170 (-PrOH) - 5.26, 5.33 Ci5H1aNO4 - 5.49
Ib 78 158 ({-PrOH) 12.06, 12.19] 4.79, 4.84 C15H1,CINO, 12.25 4.83
Ic 67 109 (-PrOH) - 4.75, 4.81 C14H13NO,S - 4.81
Id 91 134 ({-PrOH) - 8.27, 8.30 C14H15N>06S - 8.33
lla 60 136 (-PrOH) 21.63, 21.71 4.20, 4.27 Cy5H13CILNO; 21.74 4.29
lIb 51 118 {-PrOH) 29.50, 29.54| 3.75, 3.84 C15H1,CI3NOg 29.54 3.88
lic 45 95 (i-PrOH) 19.48, 19.57| 3.80, 3.85 C14H13CIbNO,S 19.58 3.87
lid 67 127 {-PrOH) 17.40, 17.43] 6.80, 6.83 C14H15CIbN,06S 17.42 6.88
lla 74 157 (-PrOH) 38.41, 38.47| 3.29, 3.34 Cy5H,3Br,NO4 38.50 3.37
b 86 137 (-PrOH) 43.37, 43.41 3.05, 3.09 Cy5H1,CIBro,NOg 43.44 3.11
llc 73 110 {-PrOH) 35.39, 3543 3.01, 3.07 Cy4H,3Br,NO,S 35.43 3.10
d 53 125 ({-PrOH) 32.17, 32.22 - C14H15BroN,OgS 32.22 -
IVa 89 166 (AcOH) 12.07, 12.21) 4.75, 4.80 C15H1,CINO, 12.24 4.83
IVb 79 193 (AcOH) 21.80, 21.84| 4.30, 4.32 C15H11CI,NOg 21.88 4.32
Ve 90 200 (AcOH) 10.80, 10.87 - C14H1,CINO,S 10.89 -
Ivd 67 112 (AcOH) 9.47, 9.53 - C14H11CIN,OgS 9.56 -
Va 63 166 (AcOH) 23.82, 23.89 - Cy5H1,BrNOg 23.92 -
Vb 76 192 (AcOH) 31.32, 31.26| 3.73, 3.75 C15H,1CIBrNOg 31.30 3.80
\Y/e 53 132 (AcOH) 21.50, 21.56| 3.74, 3.79 Cy4H1,BrNO,S 21.59 3.78
vd 49 208 (AcOH) 32.17, 32.21f 5.60, 5.67 C14H11BrN,OgS 32.28 5.66
Via 90 146 (AcOH) 29.46, 29.50, 3.85, 3.87 C15H1,CI3NOg 29.54 3.88
Vib 53 157 (AcOH) 35.79, 35.88| 3.41, 3.49 Cy5H11CI4NOg 35.90 3.54
Vic 43 104 (AcOH) 26.71, 26.78 3.50, 3.51 C14H15CI3NO,S 26.82 3.53
Vid 61 124 (AcOH) 23.97, 23.99| 6.25, 6.31 C14H15CI3N,06S 24.03 6.33
VIlb 39 87 (i-PrOH) - 4.12, 4.18 Cy7H1gNO,S - 4.20
Vilc 93 130 {-PrOH) - 7.70, 7.35 C16H16N206S - 7.78
Vllla 31 121 {-PrOH) 19.29, 19.33] 3.79, 3.80 C1gH;17CI,NO5 19.37 3.83
Vilb 54 114 (AcOH) 17.47, 1751 3.41, 3.44 C,7H,CIbNO,S 17.55 3.47
Vilic 48 129 (AcOH) 16.25, 16.27] 6.37, 6.42 C16H16CloN,O6S 16.30 6.44
IXb 45 141 (AcOH) 32.25, 32.39| 2.77, 2.81 Cy7H,gBr,NO,S 3241 2.84
IXc 51 142 ({-PrOH) 30.41, 30.47 - C16H16BroNoOgS 30.50 -
Xa 83 127 (AcOH) 11.12, 11.15 - C;7H;6CINO; 11.17 -
Xb 85 118 (AcOH) 9.57, 9.61 | 3.73, 3.77 C,7H,1CINO,S 9.64 3.81
Xc 91 156 (AcOH) 8.83, 8.85 | 7.00, 7.02 C;16H15CIN,OgS 8.90 7.03
Xlb 52 137 (AcOH) 19.31, 19.37] 3.32, 3.37 C,7H1gBrNO,S 19.39 3.40
Xle 73 148 (AcOH) 18.01, 18.02] 6.23, 6.29 Cy6H15BrN,OgS 18.04 6.32
Xllb 58 143 (AcOH) 24.17, 24.20 3.13, 3.20 C,7H,gCI3NO,S 24.25 3.19
Xllc 44 88 (AcOH) 22.49, 22.59| 5.91, 5.94 C16H1:CI3N,06S 22.65 5.96
Xllla 75 117 (-PrOH) 10.19, 10.23] 3.97, 4.01 C19H,CINO, 10.26 4.05
Xllb 63 74 (i-PrOH) - 4.27, 4.30 CyoH,3NO3 - 4.31
Xlllc 56 91 (i-PrOH) - 3.80, 3.85 C19H,3NO,S - 3.88
XIVa 53 128 (AcOH) 25.48, 25.51| 3.31, 3.37 C1gH,CIsNOg 25.54 3.36
XIVb 81 112 (AcOH) 17.75, 17.88] 3.39, 3.49 CyoH23CIL,NO5 17.90 3.53
XIVe 40 128 ({-PrOH) 16.35, 16.40 - C19H,3CINO,S 16.41 -
XVa 47 138 (AcOH) 38.59, 38.62| 2.70, 2.76 C19H,CIBroNOg 38.63 2.77
XVc 42 145 (AcOH) 30.59, 30.67| 2.58, 2.67 CygH,3Br,NO,S 30.67 2.69
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Table 4. 'H NMR spectra (CDG)) of alkyl-substituted 4-aroyl(arylsulfonyl)oxyimino-2,5-cyclohexadienonasic,
Vilb, and Xllla —Xlllc and their halogenated derivativés, lic, Illb, Ilid, IVc, Vb, Vd, Vib, Vic, Vilib -Xllb,

XlVa-XIVc, XVa, and XVc

Chemical shiftsd, ppm Coupling
Cﬁ?p' constants
" |2-H, 2-CH,;, 2-CH| 3-H, 3-CH; 5-H, 5-CH; 6-H, 6-CH R Jun Hz
lad 197 s, CH 2.26 s, CH [7.95-7.99 d, CH|6.59-6.61 d, CH|7.58-8.16 m, GH;s 10.5 (5-6)
b2 198 s, CH 2.26 s, CH (7.988.02 d, CH[6.59-6.63 d, CH|7.66-8.19 d.d, GH, 10.2 (5-6)
Ic 198 s, CH 2.10 s, CH |7.54-7.58 d, CH|6.46-6.49 d, CH|7.58-8.06 m, GH;s 10.2 (5-6)
lla? 2.04 s, CH 229 s,CH (6.29 d, CH 4.87 d, CH 7.64-8.19 m, GH;s 2.1 (56)
lic 2.00 s, CH 2.08 s, CH (552 d, CH 4.40 d, CH 7.57-8.04 m, GH;s 2.7 (56)
b 212 s, CH 236 s, CH [5.77 d, CH 4.70 d, CH 7.51-8.08 d.d, GH, 2.1 (56)
ld 2.03 s, CH 2.09 s, CH [5.60 d, CH 4.60 d, CH 7.84t, 5-H,8.37d, 6-H, 2.4 (56)
8.55 d, 4-H, 8.89 s, 2-H
Ve 2.04 s, CH 211s,CH (7.76 s, CH - 7.58-8.06 m, GH;s
Vb 213 s, CH 236 s,CH [8.17 s, CH - 7.51-8.09 d.d, GH,
vd 2.05 s, CH 210 s, CH [8.02 s, CH - 7.85t, 5-H, 8.37 d, 6-H,
8.56 d, 4-H, 8.91 s, 2-H
Vib 2.01 s, CH 222s,CH (7.80 s, CH - 7.51-8.07 d.d, GH,
Vic 191 s, CH 193s,CH |7.65 s, CH - 7.57-8.03 m, GH;s
VIIb 6.31 d.g, CH (2.09s,CH (7.29 s, CH 1.10 s, CH, 7.37-7.94 d.d, GH,,
1.12 s, CH, 247 s, CH
3.05 m, CH
Vilb 434 s, CH 190s,CH |7.17 s, CH 1.10 d, CH, 7.36-7.91 d.d, GH,,
1.17 d, CH, 247 s, CH
3.00 m, CH
IXb 4.67 s, CH 210s,CH (7.13 s, CH 1.10 d, CH 7.36-7.91 d.d, GH,,
117 d, CH 247 s, CH
3.02 m, CH
Xb - 2.25s,CH (7.34 s, CH 1.27 s, CH, 7.36-7.95 d.d, GH,,
1.15 s, CH 247 s, CH
3.10 m, CH
Xlb - 230s,CH [7.33 s, CH 1.13 s, CH, 7.38-7.95 d.d, GH,,
1.15 s, CH, 248 s, CH
3.11 m, CH
Xllb - 219s,CH (551 s, CH 1.09 d, CH, 7.37-7.91 d.d, GH,,
1.21 d, CH, 247 s, CH
269 m, CH
Xllla 1.14 s, CH, 7.18 d, CH|7.46 d, CH 1.87 s, CH, 7.52-8.09 d.d, GH, 2.4 (3-5)
1.17 s, CH, 1.21 s, CH,
3.15 m, CH 3.15 m, CH
Xllb 1.14 s, CH, 719 g, CH|7.51 q, CH 1.19 s, CH, 7.34-8.04 d.d, GH,, 1.5 (3-5)
1.16 s, CH, 1.21 s, CH, 247 s, CH
3.15 m, CH 3.15 m, CH
Xlllc 1.07 s, CH, 6.79 q, CH|7.29 q, CH 1.12 s, CH, 7.38-7.95 d.d, GH,, 2.7 (35)
1.10 s, CH, 114 s, CH, (247 s, CH
3.08 m, CH 3.08 m, CH
XIVa 1.09 d, 1.13 d{6.91 q, CH|5.58 d, CH 119 d, 1.20 d,|7.51:-8.04 d.d, GH, 1.5 (3-5)
2CH;, 3.06 m, 2CH;, 2.81 m,
CH CH
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Chemical shiftsd, ppm Coupling
Cﬁomp. constants
" |2-H, 2-CH;, 2-CH| 3-H, 3-CH,; 5-H, 5-CH; 6-H, 6-CH R Jyn Hz
XIVb 1.09 d, 1.13 d[6.92 q, CH| 5.62 d, CH 119 d, 1.21 d,|7.32-8.00 d.d, GH,, 1.2 (3-5)
2CH,, 3.05 m, 2CH,, 2.81 m, |2.46 s, CH
CH CH
XIVe 1.02 d, 1.08 d}6.54 q, CH| 5.43 d, CH 112 d, 1.15 d,|7.36-7.91 d.d, GH,, 1.5 (3-5)
2CH,, 2.98 m, 2CH,;, 2.70 m, |2.48 s, CH
CH CH
XVa 1.20 d, 1.24 d6.86 q, CH| 5.73 d, CH 1.10 s, 1.12 s,{7.518.06 d.d, GH, 2.1 (35)
2CH,, 3.05 m, 2CH,, 2.49 m,
CH CH
XVc 1.12 d, 1.19 d,[6.49 q, CH| 5.57 d, CH 1.04 t, 2CH, 7.36-7.92 d.d, GH,, 1.5 (3-5)
2CH,, 2.99 m, 2.38 m, CH 2.46 s, CH
CH
% In DMSO-d;.
Bromination of 4-aroyloxyimino- and 4-arylsul- REFERENCES

fonyloxyimino-2,5-cyclohexadienones ldd, Vlla —

Vllic, Xllla, and Xlllic.

A 3 M solution of bromine 1.
was added dropwise under vigorous stirring to 10 ml
of a 0.5 M solution of compounta-Id, Vila-Vlic,

Xllla, or Xlllc in the same solvent (Table 2). The

Avdeenko, A.P. and Glinyanaya, N.MRuss. J. Org.
Chem., 1995, vol. 31, no. 11, pp. 1561513.

2. Avdeenko, A.P., Glinyanaya, N.M., and Pirozhen-

product was filtered off and recrydiaed from

appropriate solvent. The yields, melting points, and

elemental analyses of compoundida —Ilid , IXb,
IXc, XVa, and XVb are given in Table 3.
Dehydrohalogenation of 4-aroyloxyimino- and
4-arylsulfonyloxyimino-2-cyclohexenones llalld,
Illa -I1ld, Vlla -Vlllc, and IXa -IXc. Halogen
derivative lla-Ild, llla-Illd , Vllla -Vllic, or

IXa-IXc, 1 mmol, was dissolved in a minimal 5

amount of chloroform, and 0-0.15 ml of triethyl-
amine was added dropwise. After38min, the prod-

uct was filtered off, washed with small portions of &
water and acetic acid, and recrystallized. The vyields,
melting points, and elemental analyses of compounda

IVa-Ivd, Xa-Xc, Xlb, andXIc are given in Table 3.
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