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Abstract—The study of chlorination ofN-(N-arylsulfonylarylimidoyl)-1,4-benzoquinone imines and of
N-(N-arylsulfonylarylimidoyl)-1,4-aminophenols revealed that the dominant stage in the process was the
formation of cyclohexenestructures, 4#-arylsulfonylarylimidoyl)imino-2,5,6-trichloro-2-cyclohexene-1-
ones, resulting fronaddition of a C} molecule across the C=C bond of the quinoidg. These substances
suffer a prototropic rearrangements yieldifg(N-arylsulfonylarylimidoyl)-2,3,6-trichloro-4-aminophenols.

The latter are thenost common reactioproducts. The products of deeper chlorination walso obtained.

In the preceding investigation on chlorination of The chlorination of N-aroyl-4-aminophenols
N-arylsulfonyl-1,4-benzoquinone imines ardtaryl-  afforded onlyN-aroyl-2,3,6-trichloro-4-aminophenols
sulfonyl-1,4-aminophenols we demonstrated thaand N-aroyl-2,3,5,6-tetrachloro-1,4-benzoquinone
depending on thesolvent, temperature, and molar imines[3]. The stability of N-aroyl-1,4-benzoquinone
ratio of the initial substrate to chlorine the reactionimines unsubstituted in the ring is verdpw, and
gave rise to N-arylsulfonyl-2,3,6-trichloro-4-amino- therefore their reactivity, in particular in chlorination,
phenols, N-arylsulfonyl-2,3,6-trichloro-1,4-benzo- was not investigated.
guinone imines, and N-arylsulfonyl-2,3,5,6-tetra-
chloro-1,4-benzoquinone iminefl]. We failed to
isolate products containing one or two chlorine
atoms. We also obtained semiquinoid structures
resulting from addition of a Gl molecule across a
double bond of the quinoiding, 2,3,5,6,6-penta-
chloro[2]- and 2,3,5,5,6,6-hexachloro[1]-4-arylsul-
fonylimino-2-cyclohexen-1-ones. The target of this study was to investigate the

Several schemes of multistage chlorination procesghlorm"’ltIon process - olN-(N-arylsulfonylarylimido-

: [)-1,4-benzoquinone imines and reduced forms
were suggested[1]. (1) N-Arylsulfonyl-4-amino- Y, . : .
phenols f?rgst are [olddi(ze?d With y@lto th()—:{ respective thereof and to reveal by this example the intermediate

quinone imines that further can add a,®@holecule stages of the process that provides prevailingly

followed by dehydrochlorination or add HCI products containing three  chlorinatoms.

molecule with subsequent oxidation. Thabove The chlorination of N-(N-arylsulfonylarylimidoyl)-
chlorination products arise due to alternation of thesd ,4-aminophenols I§-c) and N-(N-arylsulfonylaryl-
processes. (2) N-Arylsulfonyl-1,4-benzoquinoneimidoyl)-1,4-benzoquinone iminedlg, b) was per-
imines first add a chlorine molecule to the C=C bondformed with a flow of chlorine gas through a solution
of the quinoid ringfollowed by dehydrochlorination, of a substrate at a rate of 420 ml per min.Acetic
and the arising N-arylsulfonyl-2-chloro-1,4-benzo- acid, dimethylformamide, a mixture aketic acid and
guinone imine can either add a chlorine moleculeDMF (5:1), and chloroform were used aslvents.
attended by dehydrochlorination or take up HCIThe amount of chlorine passed through the reaction
molecule with subsequent oxidation. mixture was evaluatefiom thegained weight save at
the use of chloroform as solvent.

N-(N-Arylsulfonylarylimidoyl)-1,4-benzoquinone
imines are derivatives of N-aroyl-1,4-benzoquinone
imines where in the aroyl group the oxygen in C=0
is replaced by arylsulfonylimino group (ArS@=).
Therefore we expected to obtasimilar results of
chlorination.

The reason why not a single chlorination experi-
ment with N-arylsulfonyl-1,4-benzoquinone imines In chlorination of N-(N-arylsulfonylarylimidoyl)-
or their reduced forms yielded chlorination productsl,4-aminophenolsig§-c) depending on the reaction
containing one or two chlorine atoms remainedconditions individual compoundsl -X were isolated
unclarified. (Scheme 1).
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Ar= CH. (a), 4-CH,CH, (b, ©); Ar' = CHs (a, b), 4-CICH, (C).

In chlorination runs with aminophenols, c in  fonylbenzimidoyl)-1,4-benzoquinone imine Xla)
aceticacid, chloroform, and DMF at the molar ratio (Scheme 2). Botlchlorination of aminophenoli&a-c
substrate:chlorine of 1 -1: 2 we succeeded in isolat- and benzoquinone imineda, b usually afforded
ing monochloro and dichloro derivatives of amino-N-(N-arylsulfonylarylimidoyl)-2,3,6-trichloro-4-
phenol and benzoquinone imihidéa, 1Va, Va, c. aminophenolsVlia-c.

In the only case at chlorination dfl-(N-phenyl- At considerable excess of chlorinborm also
sulfonylbenzimidoyl)-1,4-benzoquinone imindla)) N-substituted 2,3,6-trichloro-1,4-beoguinone
formed a monochloro derivative di-(N-phenylsul- imines Vlla-c, 2,3,5,6-tetrachloro-4-aminophenols
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Melting points and elemental analyses of compouXdsc, XIVa, b, XVa, b

Compd. mp, °C (solvent for Found, % Calculated, %

no. recrystallization) Formula
Cl H Cl H

Xa 170 (CHCOH) 37.68, 37.91 4,97, 5.13 C,oH;ClgN,O,S 38.05 5.01
Xb 165 (CHCO,H) 36.69, 37.07 4.82, 4.95 C,H.ClN,O,S 37.12 4.89
IXc 168 (CHCO,H) 40.11, 40.37 452, 4.73 C,H;,CILN,0O,S 40.85 4.61
XIVa 186 (CH,CO,H) 21.39, 21.41 4.21, 4.26 C;sH;,CLNO,S 21.34 4.22
XIVb 136 (GH,) 20.39, 20.45 4.00, 4.11 C,.H.:.CILNO,S 20.48 4.05
XVa 178 (CHCO,H) 21.43, 21.49 4.24, 4.31 C,;H,CILNO,S 21.47 4.24
XVb 149 (CHCOH) 20.55, 20.59 4.09, 4.12 C..H;,CILNO,S 20.60 4.07

Villa, b, 2,3,5,6-tetrachloro-1,4-benzoquinoneN-(N-arylsulfonylaryimidoyl)-2, 3,6-trichloro-1,4-
imines 1Xa-c, and 4-(-arylsulfonylarylimidoyl- benzoquinone imine¥lla -c. The latter on chlorina-
imino)-2,5,6-trichloro-2-cyclohexene-1-ones Xa-c;  tion in acetic acid at heating and large chlorine excess
however these substances do not arise in all cases of in DMF furnish N-(N-arylsulfonylarylimidoyl)-
chlorination of aminophenol&a-c and benzoquinone 2,3,5,6-tetrachloro-1,4-benzoquinone iminésa-c
imines lla, b (cf. Schemes 1 and 2). that can be converted into hexachloro semiquinoid

Thus the chlorination ofN-(N-arylsulfonylaryl- derivativesXa-c only by treating with large excess of

imidoyl)-1,4-aminophenols l¢-c) and 1,4-benzo- chiorine in DMF.

guinone iminedla, b affords wider range of chlorin- We failed to prepare compound¥llla -c by
ation products than has been observed viNtaryl-  chlorination of derivatived/lla-c. The formation of
sulfonyl-1,4-benzoquinone imines [1] and-aroyl- tetrachloroquinone iminedXa, ¢ from trichloro-
1,4-benzoquinone iminef3], although in the most quinone iminesVlla, ¢ evidences formation of a
casesN-(N-arylsulfonylaryimidoyl)-2,3,6-trichloro-  semiquinoid structure, 4-(N-arylsulfonylarylimidoyl-
4-aminophenolsVlia-c are obtained. imino)-2,3,5,6,6-pentachloro-2-cyclohexene-1-one,
that is further dehydrochlorinated to yield tetrachloro-

Treating with chlorine in DMF solution oN-(N- quinone iminesiXa, c.

arylsulfonylarylimidoyl)-2, 3, 6-trichloro-4-amino-

phenolsVla-c at moderate ratios chlorine:substrate  N-(N-arylsulfonylarylimidoyl)-2, 3,5, 6-tetrachloro-

afforded oxidation products of the initial compounds,4-aminophenols/llla, b are oxidized by chlorine in
DMF into the corresponding quinone iminb&a, b.

Scheme 2. The composition and structure of compounds-c
were proved by elemental analyséseetable), IR,
ArSO,N=C-N :@:o 'H and 3C NMR spectra.
Ph In the IR spectra of compoundsa—c the absorption
IIa, b bands in the regions 17401730,1695-1690, 1590
1 1585, 1335-1325 and 11701165 cm® are present
characteristic of qroupi::o, C=N and SQ re-
—~ ASO,N=C-N :@:o spectively. In the'H NMR spectra of compounds
I Xa, b the corresponding signals from Ar and 'Ar
PhXIa groups (CDCJ), 6, ppm: IXa 7.44-7.80 m (5H,
Ll vViab C¢Hs-C=N), 7.52-7.06 m (5H, GHsSO,); IXb
— ’ 7.43-7.80 m (5H, GHs-C=N), 7.32-7.93 d.d (4H,
A 4-CH,C4H,SQ,), 2.44 s (3H, CH) are observed.
_,IXa,bJ cl, In the ¥3C NMR spectra of compoundXa, b
L —~Xa,b appear two signals in the regi@n89-90 ppm char-

acteristic of twosp-hybridized carbon atoms of the
Ar = CiH; (a), 4-CH,CH, (b).
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semiquinoid structure; the other signals areagree- Scheme 3.
ment with the assumed structude ppm: Xa 172.53
(C=0), 147.14 (C=N), 140.69 (@), 138.25 (C), X .~ VIa,b

~99- .
90.00 (&), 89.11 (©) (cyclohexenering); 162.25 Xa, b <, AISON=C— ,Q: _

(C=N), 134.07 (&), 131.24 (G), 129.10 (&, C°), |
128.81 (G, C°) (C4Hs-C=N), 138.86 (C), 132.95 Ph
(CY, 128.35 (G, C°), 127.21 (G, C% (C4HsSO);

Xb 172.59 (C=0), 147.03 (C=N), 143.86 (4),

138.20 (&), 90.32, 89.99 (&), 89.44, 89.17(C5) Scheme 4.
(cyclohexenering), 161.99 (C=N), 133.99 (C),

X
129.44 (G, C%, 129.07 (G, C° (CgHs-C=N), cl
138.92 (@), 137.74 (¢), 128.37 (G, C°), 127.35 ArSO,N 0 —> |ArSO,-N

0]
(C?, CB), 21.55 (CH) (4-CH,CsH,SO)). A i

c1,
2~ VIla, b

- - HoeM
The other chlorination products according to IR XIMa—d
spectra are identical to previously synthesized com- X X
pounds [1, 4] with the knowstructure. cL,
The chlorination of N-(N-arylsulfonylbenzimido- — ASO,NH OH _'AISOZN:Q:O
yl)-2-chloro-1,4-benzoquinone imineXla, b with a4 u a
equimolar amount of chlorine afforde®l-(N-aryl XIVa—d XVa—d

sulfonylbenzimidoyl)-2,3, 6-trichloro-4-amophenols
Vla, b in highyield. At thedouble excess of chlorine
formedN-(N-arylsulfonylbenzimidoyl)-2,3,6-trichloro-
1,4-benzoquinone imine¥lla, b. The reduction of
the ratio Ch:substrate resulted in lower yield o
aminophenolsVla, b, in the reaction mixture re-
mained unreacted initial quinoriine, but nocom-
poundsIVa, b or Va, b containing two chlorine
atoms were formed (Scheme 3).

Ar = CH:; (a, d), 4-CH,C,H, (b), 4-CIGH, (c); &=
CH; (a, b), CI (c, d).

¢ shows that in the formation of the corresponding
2,3,6-trichloro-4-aminophenols neither the alternation
of oxidation and hydrochlorination nor addition of
Cl, to the C=C bond of the quinone imine followed
by dehydrochlorination play the major role in the
general scheme of transformations during the chlorin-
Besides in the course of quinone imin¥$a, b ation of p-quinone imines and their reduced deriv-

chlorination into aminophenolsVla, b unstable atives as has been presumed [ij.

intermediate compoundslla, b of light yellow color

appeared that decolorized within several minutes, W€ additionally supported our assumption on the

during filtration. CompoundsXlla, b obviously S(’jominant role in the chlorination of the N-substituted
A AL " p-quinone imines and the reduced forms thereof of
possessed semiquinoitructure: 4-K-arylsulfonyl 1. the Cl, addition across the C=C bond in the quinoid

benzimidoyl)imino-2,5, 6-trichloro-2-cyclohexene-1- ". .
ones. Wefailed to characterize these unstable com/iNg followed by prototropic rearrangement by the

: etari study of chlorination of 2-substituteN-arylsulfonyl-
ggggﬁ; |\?vaa}sn)?r/\:1?o>gses\i/§|r;-reg|ster|ng of IR or NMR 1,4-benzoquinone iminesllla -d (Scheme 4).

Thus we established that one of the dominant At €quimolar ratio of chlorine to the substrate
stages in the chlorination oR-(N-arylsulfonylaryl- 2minophenolsXiVa-d were obtained in higlyield.
imidoyl)-1,4-benzoquinone imineslij and their The increase in the ratio €substrate to 2: 1 resulted

reduced formsl is formation of semiquinoid struc- N formation of the correspondin-arylsulfonyl-1,4-

tures by addition of a chlorine molecule across th?€Nzoguinone imineXVva-d, at the reduced ratio the
C=C bond of the quinoiding. These intermediate yield of aminophenolXIVa-d decreased, and in the

compounds further undergo prototropic rearrangel€action mixture were found unreacted quinone

ment affording 2,3,6-trichloro-4-aminophenalg. 1t mines Xllla -d.

is therefore understandable why the chlorination of The composition and structure of compounds
compounds andll, also ofN-arylsulfonyl-1,4-benzo- XlIVa, b, XVa, b was proved by elemental analyses,
quinoneimines, theirreducedforms, andN-aroyl-4- IR and*H NMR spectra. In the IR spectra @bm-
aminophenols results in the correspondid@,6-tri-  poundsXIVa, b are present absorption bands in the
chloro-4-aminophenols [1, 3]. The above reasoningange 35153480, 3260-3240,1340-1330 and 11890
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1170 cm? characteristic of OH, NH, and S@roups N-(N-Arylsulfonylarylimidoyl)-2, 6-dichloro-4-
respectively, in the IR spectra of compounXi¢a, b  aminophenols (IVa, b). Through a solution of 0.5 g
the bands in the range 1671660,1585-1575,1560-  of aminophenola, b in 3 ml of acetic acid oICHCl,
1550, 1330- 1325 and 11701165 cm'® appear was passed at 225°C a flow of chlorine gas till the
characteristic oC=0, C=C, C=N and S©Ogroups gained weight corresponded to the desired ratio sub-
respectively. In the'H NMR spectra of compounds strate: chlorine, 1:2. The reaction produsta, b
XVa, b appears a characteristic quartet of thé H precipitated after the end of chlorination. The product
proton from the quinoid ring neighboring to a GH was recrystallized fromacetic acid, yield of di-
group. Theother signals are in agreement with thechloridelVa 63%,that of dichloridelVb 42%.

assumed structur@€DCly), 6, ppm: XVa 8.04q (1H,
H3), 2.22 d (3H, CH), 7.58-7.08 m (5H, GH:SO,);
XVb 8.09 q (1H, H), 2.21 d (3H, CH), 7.38
7.94 d.d (4HA4-CH,C4H,SO)), 2.48 s (3H, CH).

CompoundsXIVc, d, XVc, d according to IR
spectra are identical to the samples with the know
structure described in [1, 4].

In CHCI; aminophenolVa was prepared at 2C.
The molar ratio substrate: chlorine was not de-
termined, and chlorine wapassed till the product
started to precipitate. Yield of compoutda 45%.

n N-(N-Arylsulfonylarylimidoyl)-2,6-dichloro-1,4-
benzoquinone imines(Va, c). To a solution of 0.5 g
of aminophenolla, ¢ in 3 ml of acetic acid or DMF
EXPERIMENTAL was passed a flow of chlorine gas till the gain in
weight corresponded to the desired ratio substrate:
IR spectra were recorded on spectrophotometeghlorine, 1:2.Quinone imine Va was obtained by
UR-20 from KBr pellets.'H and 13C NMR spectra chlorination in DMF at 46C. The reaction product
were registered on Varian VXR-300 instrument atwas precipitated by adding water and recrystallized
operating frequencies 300 ai@&.4 MHzrespectively from aceticacid, yield 52%. Quinone imineVc was
with TMS as external reference. obtained by chlorination in acetic acid at°Za The
reaction product precipitated after the end of chlorin-

Reaction mixtures were analyzed by TLC on_giq. Th r recr li fromcetic
Silufol UV-254 plates. Chloroform wasused as gg% -yielde 4%(;?”0'[ was recrystallized fro '

solvent, aseluents were used mixtures of alcchol o ,
chloroform, 1:1, and benzenehexane, 10:1, N-(N-Arylsulfonylarylimidoyl)-2,3,6-trichloro-4-

deve|0pment under UMrradiation. aminophenols (Vla—c)(a) Thl’OUgh a solution of 0.5g
of aminophenolla-c in 3 ml of acetic acid or a mix-

ture of DMF andaceticacid, 1:5, wagassed a flow
of chlorine gas till the gain in weight corresponded to
the desired ratio substrate: chlorindminophenols
Vla-c were prepared in thacetic acid at themolar
. . ratio substrate:chlorine from 1:2 to 1:4 and at a
In reaction were brought recrystallized substances a mperature 20°C. The highest yield of product
dried solvents. Vla (58%) was obtained at 3G and molar ratio
N-(N-Phenylsulfonylbenzimidoyl)-2-chloro-4-  substrate: chlorine = 1:3, for produ¥ib the yield
aminophenol (Illa). Through a solution of 0.5 g of of 67% was obtained at 2G and the molar ratio 1: 4,
aminophenolla in 3 ml of acetic acid was passed at for compoundVc the yield of 56% was reached in
20°C a flow of chlorine gas till the gained weight cor- reaction performed at 9C and molar ratio 1:4.
responded to equimolar ratio substrate: chlorine. Th€ompoundVlia in the mixture DMFaceticacid, 1:5,
reaction product precipitated after the end of chlorinwas prepared at the following temperatures and molar
ation. The product was recrystallized fromcetic ratios substrate:chlorine: 380°C, 1:1.5-1:2.5.
acid, yield 56%. The best yield (46%) was obtained at’@0and molar

N-(N-Phenylsulfonylbenzimidoyl)-2-chloro-1,4- atio substrate: chlorine 1.5,

benzoquinone imine (Xla). Through a solution of (b) The chlorination of quinone iminds¢a, b was
0.5g of quinone iminéla in 3ml of a mixture DM~ carried out similarly to theabove described proce-
aceticacid, 1: 5, wapassed at Z« a flow of chlorine  dures.AminophenolsVla, b were prepared imcetic
gas till the gained weight corresponded to equimolagacid, in a mixture DMFacetic acid, 1:5, and in
ratio substrate:chlorine. The reaction productCHCI;. In the acetic acid at 2€C and the molar ratio
precipitated after the end of chlorination. The producsubstrate: chlorine 1:2 the aminophenols were pre-
was recrystallized fronaceticacid, yield 35%. pared in the following yieldsVla, 41%;VIb, 39%.

The initial compounds were synthesized by
procedures described [B], by acylation ofp-amino-
phenol with appropriateN-arylsulfonylarylimidoyl
chlorides in a mixture DMFaceticacid, 1: 3,follow-
ed by oxidation with lead tetraacetate in acetimd.
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In the mixture DMFaceticacid, 1:5,aminophenols the end of chlorination. The highest yield (71%) of
Vla, b were chlorinated at 260°C and molar ratio compound VIIb was obtained at 3@ and the
substrate: chlorine from 1:1 to 1:2. The highestreagents ratio 1:5.

yields were reached at the following temperature and
molar ratio:Vla, 20°C, 1:1, 83%:VIb, 35°C, 1:1,
79%. CompoundVla was prepared irfCHCI; in the
temperature range 2B85°C at molar ratio of the
reagents from 1:1 to 1:5. The best yield (42%) of
chlorideVla was obtained at 3& and molar ratio of
the reagents 1:5.

(c) Quinone iminesVlla, b were prepared by
oxidation with chlorine of the corresponding amino
phenolsVla, b along the procedures similar to the
abovedescribed. The process was carried out in DMF
at 20C and the molar ratio substrate: chlorine 1:3
for compoundVlla, 1:1 for compoundVilb . The
reaction products were precipitated by adding water
(c) Compounds/la, b were obtained by chlorina- and were recrystallized fronacetic acid. Yield of
tion of quinone iminesXla, b along procedure compoundVvila 96%, ofcompoundvilb 93%.
similar to the above described. The reaction was
carried out inacetic acid at 6670°C and molar ratio
substrate: chlorine from 1:0.5 to 1:5. Thehighest

. . : VIlIb was prepared from aminopheribl in a similar
yields of aminophenol¥la, b was obtained at molar : : .
ratio substrate:chlorine 1:1: for compoundla way as above in a mixture DMEH,COOH, 1:5, at

35-50°C and the molar ratio of the reagents from
) )
89%, for compoundVIb 70%. . 1:2 to 1:4. The reaction product precipitated to the
In all experiments the reaction productda-c  end of chlorination. The highest yie(&%) of amino-

precipitated to the end of chlorination and werephenolVilib was obtained at 3& and reagents ratio
recrystallized fromacetic acid. 1:4.

N-(N-Arylsulfonylarylimidoyl)-2, 3, 6-trichloro- (b) AminophenolsVilla, b were synthesized from
1,4-benzoquinone imines (Vllac). (a) The chlorin-  the corresponding quinone imineda, b in the
ation of aminophenols la-c was carried out as de- simjlar way as describechbove in CHCOOH or
scribed above in acetiacid, DMF, and amixture CHCl,. In the acetic acid aminophenolllla, b
DMF—aceUcacm[, 1:5.Quinone imineVila was pre- \yere prepared in the temperature range§ZBC and
pared by chlorination in CECOOH at 30C and  at molar ratio substrate:chlorine from 1:1 to 1:5.

molar ratio substrate: chiorine 1:4. The reactiontpe pest yield was obtained at @D and 1:5 ratio
product was precipitated by water addition, yleld(41% for compoundVllla and 45% for compound

49%. In DMF the quinone iminesVila-c were y/ip ). In CHCL compounds/IIl ;
obtained at 3945°C and the molar ratios of substrate at 403)6 ang rgazg?wtspr(r)]lcj)lgrsgati% f : ;v ienresgb;g%oé%

to chlorine from 1:2 to 1:6. The reaction product, . ; ‘o
L , L yield respectively. The products precipitated to the
precipitated after completion of the chlorination. Theg 4" ot chiorination and were recrystallized from

highest yields were obtained at the following tempera-, ic acid

tures and molar ratios of the reagents: compouné1 '

Vila, 30°C, 1:4, 73%;VIb, 35°C, 1:6, 92%;Vlic, N-(N-Arylsulfonylarylimidoyl)-2, 3,5, 6-tetra-
35°C, 1:4, 79%. In themixture DMFaceticacid, chloro-1,4-benzoquinone imines (IXac). (a)
1:5, the yields obtained at the following temperatureQuinone iminedX were prepared from aminophenols
and molar ratios of the reagents were as followsia, ¢ in a similar way asabove in DMF or a mixture
compoundVlla, 50°C, 1:3, 48%;compoundVilic, DMF-CH;COOH, 1:5. Reaction in DMF occurred
30°C, 1:2, 53%.Reaction productd/lla-c preci- at 35-50°C and the molar ratio of the reagents from
pitated to the end of chlorination and were recrystal-1:4 to 1:6. The highest yield of chlorides was
lized from acetic acid. obtained at the following temperature and reagents
ratio: for compoundiXa, 35°C, 1:5, 66%; forcom-
pound IXc, 40°C, 1:6. 81%. In the DMF

N-(N-Arylsulfonylarylimidoyl)-2, 3,5, 6-tetra-
chloro-4-aminophenols (Vllla, b). (&) Aminophenol

(b) The chlorination of compountlb was carried
out along the above describgoceduresQuinone : ;
imine VIIb was prepared by chlorination in DMF at Call-:zC(:jOa?Hserglx;unrg,sl bi’tf:trg'?:ﬁ?(?r?rgcravgis 1p'r2-in
30°C and molar ratio substrate: chlorine 1:2, fromgo(y ield. The rodlLJJCt reci' tated to the en.d of
the reaction mixture the product was precipitated with hl oY i ' d P P " ﬁ qf ticacid
water and recrystallized froraceticacid, yield 39%. chionnation and were recrystatlized froaceticacid.
The process was performed also in the mixturgb) Quinone iminedXa, b were prepared from the
DMF-aceticacid, 1:5, at 2530°C and the reagents corresponding quinone iminéka, b in a similar way
ratio from 1:4 to 1:5. ProducVllb precipitated to as above in a mixture DMFCH;COOH, 1:5 at
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30-80°C and the reagents ratio from 1:3to 1:5. Theed in DMF at the following temperatures and molar
products were precipitated from the reaction mixtureratios of the reagents: compourXa, 25°C, 1:6,
with water and recrystallized fromacetic acid. The yield 67%; Xb, 45°C, 1:5, yield 50%; Xc, 50°C,
best yield of the reaction products was obtained ai:7, yield67%. Thechlorination products were pre-
temperature and molar ratio of the initial compoundscipitated from reaction mixture wittvater.

of 30°C and 1:4, 80 and 1:3 for compoundéXa N-Arylsulfonyl-2-methyl(chloro)-5, 6-dichloro-4-
(90%) andIXb (52%) respectively. aminophenols (XIVa-d). The synthesis was carried
(c) Quinone iminedXa-c were prepared from the out by chlorination of the corresponding quinone
corresponding quinone imine¥lla-c in a similar iminesXllla -d along procedures described above in
way as above in DMF at 2€ and the molar reagents CH;COOH or a mixture DMFacetic acid, 1:5, at
ratio 1:3. The products were precipitated from theequimolar amounts of substrate and chlorine in the
reaction mixture with water and recrystallized fromtemperature range 260°C. The reaction products
aceticacid. Theyield of the products was as follows: were either precipitated from the reaction mixture
IXa, 91%: IXb, 87%:; IXc, 81%. with water, or thecompound precipitated spontaneous-
(d) Quinone iminesXa, b were prepared from the %\V/ng%%ﬁ/:;' g:rﬁgéilgj \)'(Vﬁﬁg :slsgglol/(z?/vséb ?ﬁ&%ﬂéﬂd

corresponding aminophenolllla, b in a similar XIVe. 74%: com :
. , ; pound XIVd, 77%. The melting
way as above in DMF at 3¢ and the molar reagents points and elemental analyses of aminophenols

ratio 1:8. Quinone imindXa was obtained in 90% : ; :
yield when the chlorination was carried out at°€5 XIVa, b first obtained are presented in ttable.

and reagents ratio 1:3; quinone iminXb was N-Arylsulfonyl-2-methyl(chloro)-5, 6-dichloro-

obtained in 98%yield. Theisolation and purification 1,4-benzoquinone imines (XVad) were obtained

of compounddXa, b was performed as above. from the corresponding quinone iminedlla -d as
4-(N-Arylsulfonylarylimidoylimino)-2,3,5,5,6,6- above, by chlorination iracetic acid or themixture

hexachloro-2-cyclohexene-1-ones, (Xa). (a) Com- DMF-CH;COOH, 1:5, at the molar reagents ratio
poundsXa-c were obtained by procedure similar to 1:2 in the temperature range -J°C. The reaction
the above described in DMFE or a mixture DMF Product precipitated after storage of the reaction mix-
CH,COOH, 1:5. Semiquinoid substancéb was ture for 24 h, or it was precipitated by water addition.
obtained in 48% vyield by chlorination in DMF at Yields were as follows:XVa, 96%; XVb, 75%;
80°C and molar ratio substrate: chlorine 1:5. Com-XVC, 82%; XVd, 81%. The melting points and
pounds Xa-c were prepared in the mixture DMF elemental analyses of quinone imin&¥/a, b first
CH,COOH, 1:5, in the temperature range-86°C ~ Obtained are presented in thable.

and molar reagents ratio from 1:3.5 to@5. The

highest yields were obtained at the following tempera- REFERENCES

tures and molar ratios of the reagents: compoXad

50°C, 1:4, 50%:Xb, 60°C, 1:6.5,68%; Xc, 50°C, 1. Avdeenko,A.P., Velichko, N.V., RomanenkoE.A.,
1:6, 67%. Theproducts precipitated to the end of  Pirozhenkoy.V., and Shurpachy.l., Zh.Org Khim.,
chlorination and were recrystallized froateticacid. 1991, vol. 27, no. 11, pp2350-2361.

(b) The chlorination of quinone iminka was per- 2. AvdeenkoA.P. andZhukova,C.A. , Zh. Org.Khim.,
formed by procedure similar to thebove described in 1999 vol. 35, no. 3, pp. 41220. .
DMF at 100C and molar ratio substrate: chlorine 3- AvdeenkoA.P. andMarchenko.L., Zh. Org.Khim.,
1:5. Reaction productXa was precipitated from 2001, vol. 37, no. 6, pp. 86876. .
reaction mixture withwater. Yield 96%. Melting 4- AvdeenkoA.P. andVelichko, N.V., Zh. Org.Khim.,

points of compoundXa-c are given in theable. 1993, vol. 29, no. 6, ppl1671169.
o ) o 5. AvdeenkoA.P.,Pirozhenkoy.V., Yagupolskii,L.M.,
(c) The chlorination of quinone imineXa-c was and Marchenko).L., Zh. Org.Khim., 2001, vol. 37,
performed by procedure similar to tiadove describ- no. 7, pp. 10431051.
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