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Abstract—Halogenation of 4-aroyl(arylsulfonyl)oxyimino-2-methyl-2,5-cyclohexadienones yi&dsiso-
meric 4-aroyl(arylsulfonyl)oxyimino-5,6-dihalo-2-methyl-2-cyclohexenones d&)ed{aroyl(arylsulfonyl)oxy-
imino-5,6-dihalo-6-methyl-2-cyclohexenones. Further chlorination leads to formatio,BJf-4-aroyl(aryl-
sulfonyl)oxyimino-2,5,6-trichloro-6-methyl-2-cyclohexenones.

In our previous communications [1, 2] we reportedchlorine molecule added at both?€C® and C=C°
on the halogenation of alkyl-substituted 4-aroyl(aryl-bonds of the substrate.
sulfonyl)oxyimino-2,5-cyclohexadienones, which |n the present work, we examined halogenation of
occurred at either of the quinoid € bonds. The 4-aroyl(arylsulfonyl)oxymino-2-methyl-2,5-cyclo-
substrates were compounds existing as a single isomggxadienone$ which exist asZ and E isomers with
due to the presence of methyl group in thi¢ho-posi- a view to elucidate whether would the halogenation
tion with respect to the oxyimino group, which did occur at the quinoid €C bond having a chlorine
not undergoZ,E isomerization. Further chlorination atom attached thereto and occupying thens posi-
of 4-aroyl(arylsulfonyl)oxyimino-3-methyl(or 2,3-di- tion with respect to the substituent on the nitrogen.
methyl, or 2-isopropyl-5-methyl)-2,5-cyclohexadi- Hereinafter, we assume tlzeisomer to have structure
enones containing chlorine in the quinoid ring gaveA where the aroyloxy or arylsulfonyloxy group is
chlorine addition products at the chlorine-substitutedocatedcis relative to the quinoid double bond having
double bond [1]. In the chlorination of chlorine-sub-a substituent. When substituents are present at both
stituted 4-aroyl(arylsutinyl)oxyimino-3-methyl(or C=C bonds, Z,E isomers of B are defined with
2,3-dimethyl)-2,5-cyclohexadienones the additiorrespect to the substituent located in #rého position
occurred at either of the €C bonds. The chlorine-
substituted GC bond was locatedis with respect to Y Y
the aroyl(arylsulfonyl)oxy group on the nitrogen. The @ X0, @ X0,
chlorination of 2-chloro-4-(4-nitrobenzoyloxyimino)- /N 0 /N 0
6-isopropyl-3-methyl-2,5-cyclohexadienone can also )Xo (E) X0
involve either of the two quinoid double bonds, but z
the C=C3 bond occupiedrans position with respect A B
to the substituent on the nitrogen. Taking into account

. . . . Y
that thecis-C=C bond is more reactive, no addition of @) X0
chlorine at the &=C® bond should occur. However, g o
/
* (E) X0
For communication 1, see [1]. 4
*
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1070-4280/02/3805-0692 $27.@2002 MAIK “Nauka/Interperiodica



HALOGENATION OF N-SUBSTITUTED p-QUINONIMINES 693

relative to the imino group. If the substituents occupyoccurs at the unsubstituted=C bond of the quinoid
positions 2,6 or 3,5, ZE isomers are distinguished ring, yielding eitherZ or E isomers and in some cases
according to their rank. For 4-aroyl(arylsulfonyl)oxy- Z,E-isomeric mixtures of 4-aroyl(arylsulfonyl)oxy-
imino-2-cyclohexenoneB, regardless of the number, imino-5,6-dihalo-2-methyl-2-cyclohexenonés -lld ,
nature, and position of substituents, tAasomer is 1lg, llla-llic, and llle-lllg . Previously [3], only
assumed to be that in which tiNearoyloxy orN-aryl-  the E isomers ofll were isolated in the chlorination
sulfonyloxy group is locatectis with respect to the of I. We were the first to obtain halogen addition
double G=C bond in the cyclohexene ring. products at the methyl-substituted double bond of
Ig, 4-(4-nitrophenylsulfonyl)oxyimino-5,6-dihalo-6-
Y methyl-2-cyclohexenonedv/g and Vg. It should be

@ X0, noted that this reaction occurs only with tAésomer
N 0 of Ig in which the G=C3 bond is activated due to
(E) XO cis arrangement of the 4-N@H,SO,0O group on the
b nitrogen. The effect of the substituent on the nitrogen

on the reactivity of quinoid doubldonds was
revealed for the first time in [4], but no clear explana-
tion was proposed.

We previously studied [2, 3] addition of only one CompoundsVg andVg do not undergo dehydro-
halogen molecule to 4-aroyloxyimino-2-methyl-2,5-chlorination on treatment with triethylamine in chloro-
cyclohexadienones. No further halogenation wa&orm or with sodium acetate in acetic acid, which is
examined. Scheme 1 illustrates processes involvingensistent with the dehydrohalogenation regioselec-
addition of two halogen molecules to 4-aroyl(aryl-tivity rules formulated in [5].
sulfonyl)oxyimino-2-methyl-2,5-cyclohexadienones Dehydrohalogenation of cgmoundslIl and Il
la-lg. The chlorination of compounds-Id andlg yields 4-aroyl(arylsulfonyl)oxyimino-6-halo-2-methyl-
was carried out using gaseous chlorine and ethanol @;,5-cyclohexadienone¥la-VId, Vlla-Vlic, and
DMF-acetic acid mixtures as solvent. The brominaVlle-VIlg. As expected, halogen atom is abstracted
tion of la-Ic andle-lg was effected with bromine in exclusively from theortho-position with respect to
acetic acid. The first halogenation stage (as in [2, 3]jhe carbonyl group.

X = ArCO, ArSQO,; Y = Alk.

Scheme 1.
Me Me
Hig, ) XO\ ) XO\
—— N ) N )
/ —HHIg /
(E) XO (E) XO
Hig Hig Hig
Ila-IId, IIg VIa—-VId, VIIa—VIIc
IIIa—IIIc, Ille—IIIg VIle-VIIg
Me Hlg Me
Hig
) X0 (E) XO
Hig, N
N ) N )
/
(E) XO
Ia-Ig IVvg, Vg
Cl MeCl
cl, cl, (£) XO\
L » [VIa-VIe, VIg] —— )
/
) X0
Cl

VIIIa—VIIIc, VIIIg

X = CgHsCO (@), 4-NO,CeH,CO ), CsHsSO, (c), 4-CIGH,SO, (d), 4-CH,CH,SO; (€), 3-NO,CH,SG,; (f), 4-NO,CeH,SG; (9);

I, Iv, Vi, Hig = CI; 1ll, V, Vll, Hlg = Br.
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694 AVDEENKO et al.

By chlorination of compound&a-Ic andIg under The structure of compounds-VIIl was proved
more severe conditions (in DMRAcOH, 3:1) we by elemental analysis (;I'able 1) artél NNR spec-
obtained products of addition of two chlorine mole-troscopy (Table 2). Thé3C NMR spectrum of com-
cules, 4-aroyl(arylsulfonydxyimino-2,5,6-trichloro- poundllic was also recorded. The 3-H signal in the

6-methyl-2-cyclohexenone¥llla -Vllic and VIllg . 14 NMR spectra ofil andlll is observed a 7.24-
Obviously, the reactions involves intermediate forma7 47 ppm Z isomers) o6 6.73-7.16 ppm E isomers).
tion of the corresponding 4-aroyl(arylsulfonyl)oxy- |t is split into a quartet due to coupling with the
imino-6-chloro-2-methyl-2,5-cyclohexadiened . It methyl protons; its position is consistent with its
should be noted that, as well as in the halogenation @§cation in theortho position with respect to the €N

lg, chlorine addition to compoundél occurs mainly group. The 5-H and 6-H signals amdoublets of
at the methyl-substituted <€€C bond of the quinoid doublets and doublets & 4.92-5.74 and 4.43
ring of the Z isomer in which this GC bond is 4.84 ppm, respectively. Their chemical shifts indicate
locatedcis with respect to the XO substituent on thethat these protons are attached sp>-hybridized
nitrogen. Addition at the corresponding bond Bf carbon atoms. The 5-H proton is coupled with 6-H
isomer was observed only in the chlorination of oxime, 4 3.4 and 6-H only with 5-H. ThEC NMR spec-
esterla, and the fraction of the product was only 15%trum of,IIIc cont,ains upfield s:ignals fronsp-hy

f th inati g A

of the overall amount of the chlorination productsbrldlzeol carbon atoms (CHBr) ab. 43.55 and

(according to théH NMR data). No chlorine addition
products at the chlorine-substituted=C bond were fjpg?tgc?r?n Egég]NMR spectra ofla andllla were

detected. 1
In the "H NMR spectra oflvg and Vg the 2-H

Thus the results of our previous studies-3} and
h : in th oton appears as a doublet &16.45 ppm, the 3-H
those obtained in the present work suggest that th%lrgnal is a doublet of doublets &t 6.90-6.94 ppm.

direction of halogenation depends not only on the .
orientation of XO group on the nitrogeni¢ or trang ~ and that from 5-H is a doublet &t 5.50-5.70 ppm.
and the size of substituents at theC bond but also | "€ Positions of these signals are consistent with the
on the nature of these substituents (donor or acceptdfpSigned structure. The coupling constants between
and their position with respect to the imino group2-H and 3-H and between 3-H and 5-H are equal to
(ortho or metd. In other words, electron density 10-5 and 1.8 Hz, respectively. The 3-H signal\af
distribution in the quinoid ring is an important factor andVIl is a quartet a 7.46-7.61 ppm E isomers) or
among those governing halogen addition process. 9 ?-9&7-31 ppm E isomers); the signal from 5-H
Finally, we effected chlorination of 2,6-dichloro-4- is located a® 7.27-7.87 ppm £ iSomers) ord 7.75-

phenylsulfonyloxyimino-2,5-cyclohexadiene (X) 8.20 ppm E isomers). It is split into a doublet due

: . . 1o coupling with 3-H. Compound¥Ill show in the
(Scheme 2). Previously, we failed to add chlorlnelH NMR spectra doublet signals &t7.14-7.49 and

molecule to 4-arylsulfonyloxyimino-2,6-dichloro-2,5- : :
: : : : (.82 ppm for theZ and E isomers, respectively. The
cyclohexadienones [6]. This reaction attracts intere 'H signal is a doublet & 5.49-5.62 @) or 5.28 ppm

in comparison with the chlorination of compounds . X
which involves intermediate formation of 4-aroyl(aryl- gEslsﬁ?e?hJPﬁ [SI(')\;IJRDHZS ecc?pusr;argfxracnogn? arirr(\)smtvlvg) 0

sulfonyl)oxyimino-6-chloro-2-methyl-2,5-cyclohexa- .
dienonesVI. The latter take up chlorine only at the gggg Ig;t?] tgﬁc'ﬁ?é do1::;%%rr?gfgmzt%r];nts@ailtstg;heerdsrﬂ
C?=C3 bond to give bothz and E isomers ofVIII . y '

From compoundX (Scheme 2) we obtained only the _ The IR spectra of oxime estedla—-Vid, Vila—
CorrespondingE isomer’ 2,5,6,6-tetI‘aCh|OI‘0-4-pheny|- V”C, and V“e—V”g are characterized by the pres-

sulfonyloxyimino-2-cyclohexenonex], i.e., thereac- ©€NCe Of absorption bands in the regions 14655,
tion occurs exclusively at theis-C=C bond. 1610-1585, and 15481475 cm’, which belong to

stretching vibrations of the €0, C=C, and G=N
bonds, respectively. The carbonyl absorption band of

Scheme 2. :

compoundsll -V and VIII has a higher frequency;

Cl Cl and their IR spectra contain bands at 171685

cl, (C=0), 16306-1600 (G=C), and 16001500 cnm'

N 0o —— N 0 (C=N).

PhS0,0 PhS0,0 cl On the basis of the data given in [4, 7, 8] and
c a d coupling constants in théH NMR spectra we pre-
X X sumed [3]transdiaxial arrangement of the chlorine
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Table 1. Melting points and elemental analyses of compoutids-id, Ilib, llic, llle, Vib, Vic, Vlib, Viic, and
Villa -Vllic @

Comp. Found, % Calculated, %
no mp, °C Formula

' Hig N Hig N
E-lla 212 22.68, 22.79 - Ci4H11CILNO, 22.72 -
E-llb 138 19.80, 19.97 - Ci4H1oCILN,O; 19.85 -
Z-llc 122 20.42, 20.50 - C;13H11CILNO,S 20.36 -
Z-lld 151 27.65, 27.83 - Cy3H1oCIsNO,S 27.80 -
Z-llb ® 164 35.65, 35.88 6.30, 6.38 Cy4H10BroN,Og 35.83 6.28
Z-llc 113 36.63, 36.83 3.27, 3.32 C;3H;4Bro,NO,S 36.56 3.20
Z-lle 119 35.39, 35.40 3.01, 3.20 Ci4H;13Br,NO,S 35.42 3.10
E-VIb 233 (decomp.) 11.01, 11.29 - C;14HgCIN,O; 11.06 -
E-Vic 134 11.11, 11.32 - C;3H1oCINO,S 11.37 -
Z-VIlb 220 (decomp.) 21.63, 21.74 7.47, 7.58 C;4HgBIrN,Og 21.88 7.67
E-VIIb 230 (decomp.) 21.60, 21.72 7.76, 7.88 C;4HgBIrN,Og 21.88 7.67
Z-Vlic 140 22.25, 22.37 3.98, 4.06 Ci3H 1 gBrNO,S 22.43 3.93
E-Vllla 130 30.53, 30.75 4.08, 4.24 Ci4H1oCI3NO; 30.69 4.04
E-VIlib 211 27.01, 27.12 7.03, 7.05 C;4HgCI3N,Ox 27.16 7.15
E-Vllic 135 27.93, 28.14 3.76, 3.97 Cy3H1oCIsNO,S 27.80 3.66

& The melting points and elemental analyses are given for individu@nd E isomers.
® The data for theE isomer are given in [2].

atoms attached tesp-hybridized carbon atoms in  Analogous results were obtained for structurally
cyclohexene structures obtained by chlorination ofelated 5,6-dichloro-2,6-dimethyl-4-phenylsulfonyl-
p-quinone oxime esters. This assumption was comxyimino-2-cyclohexaone KI) which was synthe-
firmed by X-ray diffraction data for the HCEICCIH sized previously by chlorination of 2,6-dimethyl-4-
fragment [1]. In the present work we obtained cyclophenylsulfonyloxyimino-2,5-cyclohexadienone [9].
hexene structuresV, V, and VIIl which possess The CC?>C3C* fragment in XI is planar within

an HCCHC(CHy)CI fragment. In order to determine 9,001 A. The &, C% CI', and CF atoms are dis-
its structure (whether the chlorine atoms therein argrdered by two positions, presumably because of the
alsotrans-diaxial or not) we performed X-ray analysis |ack of stereoselectivity in the chlorine addition at the
of a single crystal of compountllic . The results quinoid C=C bond. Two conformer¥IA and XIB
showed that the €land C atoms inVilic occupy  are simultaneously present in a unit cell, their popula-
the axial positions withtrans arrangement with tions being equal to 68 and 32%, respectively (Fig. 2).
respect to each other and that the 3-H hydrogen atorrhe deviations of the Tand ¢ atoms of conformer
and 2-CH group are nearly equatorial. Thep-
hybridized € and C atoms deviate by-0.291 and
+0.284 A, respectively, from the plane formed by the
ct, 2 C3 and ¢ atoms. In keeping with théH
NMR data, molecul&/llic hasE configuration where
the phenylsulfonyloxy group is locatddans relative
to the cyclohexene €C bond (Fig. 1).

Me
N (@]
/
Ph30,0 Cl Fig. 1. Structure of the molecule of 2,5,6-trichloro-6-
= Me methyl-4-phenylsulfonyloxyimino-2-cyclohexenon¥llic )
XI according to the X-ray diffraction data.
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Table 2. 1H NMR spectra of compoundfa-lid, lig, llla-llic, llle-lllg, IVg, Vg, Vla, Vic, Vid, Vlib, Vlic,
Vile-Vllg, Vllla-Vliic, Vlllg and X in DMSO-dg

Comp. Isomer Chemical shiftsd, ppm .

no. ) 1 2.4, 2-Me|  3-H 5H | 6-H, 6-Me X

lla E(100)| 212d | 716 q | 564 d.d| 451 d | 730812 m | Js g = 2.7, J e = 1.2

lib E(100)| 214 d | 716 q | 562 dd| 453 d | 8.29841d.d| Jgg = 2.7, Jg e = 1.2

lic Z(100)| 206 d | 731 q | 495 dd| 448 d | 7.568.04 m | J5 ¢ = 3.2, J3 o = 1.8

lda | z(00) | 208 d | 730 q | 493 dd| 451 d | 7.557.97dd| J5 ¢ = 3.3, I3 e = 1.2

lg Z@33) | 205d | 731 q | 492 dd| 452 d | 821846dd| Jsg = 3.0, J3 e = 1.8
E(33) | 2.09d | 680 q | 547 dd| 443 d

lla Z@7) | 217d | 747 q | 546 dd| 483 d | 752815 m | Jsg = 2.4, J3 e = 1.8
E(@3) | 213d | 712 q | 574 dd| 471 d Jo6=30,J5 e = 15

lib Z(100)| 219d | 742 q | 544 dd| 484 d | 829841dd| Jsg= 3.0 J3 e = 15
E(100)| 215d | 711 q | 571 dd| 472 d | 830842dd| Jgg = 24, Jy e = 15

lic Z (@4 | 207d | 728 q | 501dd| 470d | 756802 m | Js g = 2.7, J3 o = 1.8
E (6) 204 d | 678 q | 556 dd| 4.60 d

llle Z(95) | 210d | 726 q | 5.09 d.d| 469 d | 7.277.90 d.d| J5 ¢ = 2.8, J3 e = 2.0
E (5) 200d | 679 q | 557 dd| 460 d | 2.49 s (CH)

Iif Z(79 | 211d | 724 q | 509 dd| 471 d | 7.79886 m | Js 5 = 2.8, J3 e = 1.9
E () | 201d | 673 q| 553 dd| 462 d

lilg Z(1) | 211d | 726 q | 5.08 d.d| 472 d | 820845dd| J5 = 3.0, J3 e = 15
E (20) | 2.06d | 674 q | 557 dd| 4.61 d

Vg E (34) | 6.45d | 6.94dd| 550 d 186 s | 821846dd| J, 5= 10535 = 1.8

Vg E (9) 6.45 d | 6.90d.d| 5.70 d 204 s | 820845dd| J, 5= 10535 = 1.8

Via z@7) | 221d | 772 q | 762 d _ 754816 m | Jy e = 1.5, J5 5 = 2.4
E(83) | 216d | 732 q | 7.96 d -

Vic z@®4) | 213d | 747 q | 728 d _ 758804 m | Jy e = 1.2, J5 5 = 2.4
E(36) | 208d | 698 q | 7.78 d -

Vid Z@7) | 214d | 746 q | 727 d _ 756798 d.d| Jy e = 12, g5 = 2.4
E(53) | 208d | 697 q| 7.96 d -

Vib | z@36) | 224d | 761 q | 7.87 d - 8.328.43dd| Jyq = 2.8
E(64) | 218d | 731 q | 820 d -

Vic | z(9) | 213d | 748 q | 754 d - 758804 M | Jyye = 15, Jg5 = 2.4
E (4) 208 d | 698 q | 7.75 d -

Vile | z(78) | 213d | 747 q | 753 d - 7.367.92 d.d] Jy e = 1.7, g5 = 25
E(22) | 202d | 695 q | 808 d - 2.47 s (CH)

VIIf z@7) | 216d | 747 q| 752 d _ 8.328.88 M | Jyye = 15, Jg5 = 2.4
E(23) | 210 d | 6.90 q | 8.00 d -

Viig | z(@75) | 215d | 746 q | 7.51 d - 8.22845d.d| Jy e = 1.8, 135 = 2.5
E (25 | 209d | 695 q | 805 d -

Vila | E (85) - 7.49 d | 5.62 d 201's | 754816 m | Jy5 = 15
E (15) - 782 d | 528 d 202 s

Villb | E (100) - 7.49 d | 559 d 201 s | 829843dd| Jy5= 15

Villc | E (100) - 7.15 d | 5.49 d 190 s | 7.53801 m | J;g5 = 17

Vilg | E (100) _ 7.14 d | 5.49 d 193 s | 820846dd| Jy5= 18

X E (40) _ 722 d | 581 d - 7.608.07 m | Jy 5 = 1.8

® We failed to determinel y.
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Table 3. Chlorination of quinone oxime estera-Id and Ig

Initial Solvent ¢, M Tempoerature Products (isomer fraction, %)
compound C

la DMF-AcOH (3:1) 0.6 40-50 lla (E, 100}0, Villa (Z, 100f
DMF-AcOH (3:1) 0.2 40-50 Villa (E, 85; Z, 15)d

Ib DMF-AcOH (1:1) 0.3 45 b (E, 100)d
DMF-AcOH (3:1) 0.5 30-40 Villb (E, 100f

Ic DMF-AcOH (1:1) 0.5 40 lic (Z, 100)d
DMF-AcOH (3:1) 0.4 60 Villc (E, 100f
EtOH 0.4 20 Vic (Z, 64; E, 36F

Id DMF-AcOH (1:1) 0.3 60 ld (2, 100)d
EtOH 0.3 25 Vid (Z, 47; E, 53F

Ig DMF-AcOH (5:1) 0.3 60 llg (Z, 33; E, 33), IVg (E, 34)d
DMF-AcOH (3:1) 0.5 50 llg (Z, 10), Vg (E, 22), Vlllg (E, 68)d

2 According to theH NMR data.

P The product precipitated immediately after chlorination.

The product was isolated by adding water to the filtrate.

The product was isolated by adding water to the reaction solution.
The product precipitated after 3 days.

[
d

e

XIA from the mean-square plane formed by the C and 28 <® < 30 for XI. The structures were solved
C? C3 and ¢ atoms are +0.252 and0.434 A, re- by the direct method and were refined by the least-
spectively; the corresponding values fXiB are squares procedure in full-matrix anisotropic approxi-
—0.327 and +0.113\. In both conformers the chlorine mation using SHELXS and SHELXL-93 software
atoms occupy axial positions and are arrangreechs [10, 11]. All hydrogen atoms were visualized objec-
with respect to each other. The hydrogen atom antively but were included in the calculations with fixed
methyl group are nearly equatorial. Molec{¢ has thermal and positional parameters.

E configuration with the @HsSG,0 group located  4-Aroyl(arylsulfonyl)oxyimino-2-methyl-2,5-cyclo-

transrelative to the cyclohexenone double bond. hexadienonesa—Ig were synthesized by acylation of
2-methyl-1,4-benzoquinone 4-oxime with the corre-
EXPERIMENTAL sponding aroyl or arenesulfonyl chlorides in diethyl

ether in the presence of triethylamine, following the
The IR spectra were recorded on a UR-20 spectrqyrocedure reported in [12]. Newly synthesized

photometer in KBr. The'H NMR spectra were quinone oxime esteric—lg were mixtures ofZ and
measured on a Varian VXR-300 instrument at

300 MHz using CDC] as solvent and TMS as internal

reference. Thé*C NMR spectrum of compountiic

was obtained on the same instrument at 75.4 MHz in
CDCl; relative to TMS. The reaction mixtures were
analyzed by TLC on Silufol UV-254 plates using C}?

03

visualized by UV irradiation.

X-Ray diffraction data for single crystals &fllic
and XI (monoclinic) were obtained at room tem-
perature using an Enrdflonius CAD-4 four-circle
automatic diffractometer MoK, irradiation for
Vlllc and ACuK, for XI, graphite monochromator,
scan rate rati@/2© 1.2]. The parameters of unit cells  rig. 2. Structure of the molecule of 5,6-dichloro-2,6-di-
and crystal orientation matrices were determined from methyl-4-phenylsulfonyloxiynino-2-cyclohexenone X )
22 reflections with 12 <® < 13 for compoundVllic according to the X-ray diffraction data.
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E isomers; according to the data of elemental analysisefluxed for several minutes. It was then cooled, and
they contain no products of different elemental comthe product was filtered off and recrystallized from

position.

Chlorination of quinone oxime esters la-ld and
Ig (Table 3). Chlorine was passed at a flow rate of
15-20 ml/min through a 0-20.6 M solution of com-
poundla-Id or Ig in 5 ml of appropriate solvent until 1.
saturation. The product was filtered off and recrystal-
lized from acetic acid.

Chlorination of 2,6-dichloro-4-phenylsulfonyl-
oxyimino-2,5-cyclohexadienone (1X).A solution of 2.
1.4 mmol of compoundX was dissolved in 3 ml of
DMF, and the solution was saturated with chlorine
at a flow rate of 1520 ml/min (60C). The precipitate 3.
was filtered off and recrystallized from acetic acid.
The product contained 60% of unchanged initial
compoundIX and 40% ofE-X (according to the 4,
'H NMR data.

Bromination of quinone oxime esters lalc and 5.
le-Ig. A5 M solution of bromine in acetic acid was
added dropwise under vigorous stirring to 5 ml of
a 0.2 M solution of compounda-Ic or le-lg, the
ratio | : Br, being 1:3. The mixture was heated until
the initial oxime ester dissolved. It was then cooled -
to room temperature and poured onto ice, and the "
precipitate was filtered off and recrystallized from
glacial acetic acid. Compoundé$la -llic, llle, and
llIf were thus obtained. In the bromination &f
we isolated a mixture of productdg andVg.

Dehydrohalogenation of compounds llalld,
llla, llic, and llle-lllg. a. Triethylamine, 0.10
0.15 ml, was added to a solution of 1 mmol of com-
poundlla, llb, or llle—Illg in a minimal amount of
chloroform, and the mixture was heated to the boilingLO.
point. It was then cooled to room temperature, and
the precipitate was filtered off, washed with a small
amount of acetic acid and water, and recrystallized1.
from glacial acetic acid.

b. Sodium acetate, 1 mmol, was added to a solu-
tion of 1 mmol of compoundic, Iid, or llla-lllc in  12.
a minimal amount of acetic acid, and the mixture was

glacial acetic acid.
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