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Abstract—Highly reactive N-(2,2,2-trichloroethylidene)nitrobenzenesulfonamides were synthesized by reac-
tion of N,N-dichloronitrobenzenesulfonamides with trichloroethylene. ReactionN-(#,2,2-trichloroethyli-
dene)nitrobenzenesulfonamides with oxygen and nitrogen nucleophiles gave products of addition at the double
C=N bond; with arenes and haloarenes, the corresponding C-amidoalkylation products were obtained.

Previously unknownN-(2,2,2-trichloroethylidene)- trichloroethylene andN,N-dichloro derivatives of ben-
nitrobenzenesulfonamides may be convenient modekenesulfonamide, 4-toluenesulfonamide, and 4-chloro-
compounds for studying the effect of strong electronbenzenesulfonamide [1, 2]. Xu and Shu [3] also
acceptor substituents in the arylsulfonyl group on théeported on the reaction of trichloroethylene with
reactivity of N-(alkylidene)arenesulfonamides. TheseN,N-dichloroperfluoroalkanesulfonamides.
compounds are available via several approaches [1]. We have synthesizeN,N-dichloronitrobenzenesul-
However, N-(2,2,2-trichloroethylidene)nitrobenzene- fonamidesla—Ic as shown in Scheme 1 and studied
sulfonamides cannot be obtained froN(2,2,2-tri- their reactions with trichloroethylene. The chlorination
chloro-1-hydroxyethyl)nitrobenzenesulfonamides, foof amides with freshly prepared sodium hypochlorite
the latter are not formed by condensation of trichloroby the procedure described in [4] gave the correspond-
acetaldehyde with nitrobenzenesulfonamides. Procéag N,N-dichloro derivativesla—Ic in 38-53% yield.
dures based on condensations of sulfonamide arfebllowing another procedure [5], namely by passing
carboxamide derivatives with trichloroacetaldehydaegaseous chlorine through alkaline solutions of nitro-
are very laborious [1]. Therefore, it seemed mosbenzenesulfonamides, we obtained dichloro amides
reasonable to develop a procedure for preparation ¢&—Ic in even poorer yield which did not exceed 30%.
N-(2,2,2-trichloroethylidene)nitrobenzenesulfonamide3his may be due to ready hydrolysis of the S
by reaction ofN,N-dichloronitrobenzenesulfonamides group in the presence of a strong base; in this case,
with trichloroethylene.N-(2,2,2-Trichloroethylidene)- the major products were the corresponding salts of
arenesulfonamides were previously synthesized fromitrobenzenesulfonic acids. We succeeded in slightly

Scheme 1.

NaOCI/Hy0 or
NaOCI/H,0/Cl, or

NH;/H,0 Et;N/H,0/Cl,
XCeH S0, ——— XCgH,SO,NH, XCegH,4SO,NCH,
Ia-Ic
CHCI=CCl,

Ia-I¢ — > XCgH,SO,N=CHCCl; + XCgHSO,NH—CH—NHSO,CcH/ X
CCl,
IIa-IIc IITa-IIIc

X = 2-NO, (a), 3-NQ, (b), 4-NO, (c).
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increasing the yield of the targdtN-dichloro deriva- diamides llla -Ilic was confirmed by elemental
tives (by 5-10%) when the reaction was carried outanalysis (Table 1) and IR antH NMR spectroscopy
at low temperature (down te-15°C). (Table 2). The IR spectra of compoundsa-ic,

We have found thatN,N-dichloro amidesla—Ic  lla-llc, andllla -Ilic contained absorption bands due
are formed in up to 92% yield by chlorination of t0 SO, and NG groups. Nitrobenzenesulfonamides
nitrobenzenesulfonamides in aqueous triethylamin&haracteristically showed doublet peaks due to,NH
However, productsla—lc thus obtained are con- groups, which were absent in the spectraNoN-di-
taminated with triethylamine and its derivatives whichchloro derivativesla-Ic (see Experimental). In addi-
are difficult to separate. As a result, the stability oftion, the IR spectra ofla—llc andllla -llic contained
compoundsa-Ic to storage decreases. Purification ofabsorption bands due to vibrations of the=K and
N,N-dichloro-2-nitrobenzenesulfonamidéa] was the N—H bonds, respectively. In théH NMR spectra
most difficult. It should be also kept in mind that tri- Of productsila—lic andllla —llic we observed multi-
ethylamine is capable of promoting haloform cleavag®let signals from aromatic protons and signals from
of the target trichloroethylidene derivativaga—llc ~ the CH=N or NHCHNH fragment.

(by analogy with reactions of trichloroacetaldehyde Amides lla—llc readily react with water to give
and its derivatives with strong bases [6, 7]). ThereforelN-(2,2,2-trichloro-1-hydroxyethyl)nitrobenzenesulfon-
in the reaction with trichloroethylene we used dichlorcamides IVa-IVc; the hydrolysis occurs even on
amide la which was synthesized by treatment ofstorage in air by the action of atmospheric moisture.
2-nitrobenzenesulfonamide with sodium hypochloriteAddition of water to amidesla—lic or their solutions
[5] at low temperature. The reactions of compoundsn trichloroethylene promotes a strongly exothermic
Ib and Ic with trichloroethylene were carried out at reaction (the mixture warms up to 580°C). Com-
reactant ratios of 1:4 and 1:8, respectively, usingpoundslla-lic react with methanol in a similar way
azobis(isobutyronitrile) as radical initiator or under(Scheme 2). Producl¥ is readily hydrolyzed on
UV irradiation. storage in a moist atmosphere or by the action of

In all cases, the targét-(2,2,2-trichloroethylidene)- aqueous acids and bases. The hydrolysis product is
nitrobenzenesulfonamidétb andllc were formed in  hydroxy derivative[Va. CompoundslVa-IVc and
90-92% vyield. Also, 1,1,1-trichloro-2,2-bis(nitro- V react with aqueous acids and alkalies to release
phenylsulfonylamino)ethanelllb and Ilic were the corresponding nitrobenzenesulfonamides in quan-
isolated as by-products (yield10%). Diamidellla titative yield.
was formed from dichloro amidi& only on prolonged

(up to 15 h) boiling of the eaction mixture. By Scheme 2.

heating compounda with trichloroethylene for 8 h .0

we obtained amiddla and 2-nitrobenzenesulfon- Ma—TIc 2 XCgH,SO,NH—CH—OH

amide. According to our previous data [1, 2], com- ol

pounds likellla —lllc were not formed by reactions of :
N,N-dichloroarenesulfonamides with trichloroethylene IVa-IVe

under similar conditions. Presumably, the presence of CH,OH

a strong electron acceptor group in the benzene ring Ma —— 2-0;NC4H,SO,NH—CH—OCH;

of la—Ic favors electrophilic chlorination of trichloro- c|c13

ethylene to afford tetrachloroethylene and nitroben- v
zenesulfonamides. The latter add at the-NC bond

of amideslla-lic, yielding diamidesllla -llic. We IV, X = 2-NO, (a), 3-NO, (b), 4-NO, ().

can also state that the ability of 2-nitrobenzenesulfon-

amide to add across the=®l bond of N-(2,2,2-tri- Amideslla—lic are also active as amidoalkylating
chloroethylidene) derivativeB is considerably lower agents toward aromatic compounds. Anisole reacts
than that of the 4- and 3-nitro isomers. with amide lla in the presence of Lewis acids;

UV irradiation did not appreciably change the yieldthe reactions with benzene, toluene, and halobenzenes
of the products. However, the formation of by-prod-occur in the presence of oleum (Scheme 3). These
ucts, diamidesllla -lllc, was reduced to 2% when reactions were carried out without isolation of amides
the reaction was carried out in the presence of azobi¢ka and llb, by adding excess aromatic compound
(isobutyronitrile). to the reaction mixture.

The structure ofN,N-dichloro amidesla-Ic, The structure of productd/-VIIl was confirmed
N-(trichloroethylidene) sulfonamideia—-lic, and by the elemental analyses (Table 1) and IR &hd
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Table 1. Yields, melting points, and elemental analyses of compoutd¥Ill

89

comp) Yield Found, % Calculated, %
no % ' mp, °C Formula
' C Cl N S C Cl N S

lla 90 136-138 | 28.73 | 31.51| 8.03| 9.13| CgHsCI3N,O,S 28.98 | 32.08| 845| 9.67
l1b 92 152-154 | 28.60 | 31.72| 8.15| 9.21 | CgHsCI3N,O,S 28.98 | 32.08| 845| 9.67
llc 90 148-151 | 28.78 | 31.65| 8.09| 9.19 | CgHsCI3N,O,S 28.98 | 32.08| 845| 9.67
E 2 218-220 | 31.35| 19.15| 10.29| 12.07 | C;4H,4CI5N,OgS, | 31.50| 19.93| 10.50| 12.01
b 5 204-208 | 31.37| 19.43| 10.41| 12.18 | C;4H;4CI5N,OgS, | 31.50| 19.93| 10.50| 12.01
lllc 7 212-215 | 31.30| 19.31| 10.37| 12.11| C;4H;4CI3N4OgS, | 31.50| 19.93| 10.50| 12.01
IVa 98 108-110 | 27.35| 31.15| 7.91| 8.83 | CgH,CI3N,OsS 27.49| 3043| 8.01| 9.17
IVb 98 153-154 | 27.28 | 31.11| 7.80| 8.95| CgH,CI3N,OsS 27.49| 3043| 8.01| 9.17
Ve 98 245248 | 27.41| 30.95| 7.93| 9.01| CgH,CI3N,OsS 27.49| 3043| 8.01| 9.17
\Y, 92 104-106 | 29.54| 30.06| 7.53| 8.26 | CgHyCI3N,OsS 29.73| 29.25| 7.70| 8.82
Via 63 130-132 | 40.93| 25.83| 6.77| 7.60| C;4,H;,CI3N,O,S | 41.05| 25.96| 6.84| 7.83
Vib 71 107110 | 37.51| 31.48| 6.23| 7.13| C;4,H;CI4,N,O,S | 37.86| 31.93| 6.31| 7.22
Vlla | 45, 77| 150-152 | 42.48| 25.05| 6.51| 7.48| C;5H;4CIsN,O,S | 42.52| 25.10| 6.61| 7.57
VIlb 73 165-168 | 39.18 | 24.68| 6.43| 7.23| C4H;CIsFN,O,S | 39.32| 24.87| 6.55| 7.50
VI 76 158-160 | 40.69| 24.17| 6.21| 7.14| CysH 3CI3N,OS | 40.97 | 24.19] 6.37| 7.29

& From N-(2,2,2-trichloro-1-hydroxyethyl)-3-nitrobenzenesulfonamidgb(), method b.

NMR spectra (Table 2). In the IR spectra [6f-VIII
we observed bands typical of SONO,, and NH
groups. Hydroxy derivativetva and Vb also show
OH group absorption. Th&H NMR spectra of amides
IV-VIIl contain doublets typical of the NHCH group.
Aromatic protons (Y@H,) in VI-VIII
an AABB' spin system, indicating formation para-

substituted products.

IIa, ITb

CH;OCH,

Scheme 3.

CeH5Y, oleum

BF,

IIa ——m

VI, X = 22NO,, Y = H (a); X = 2-NO,, Y = CI (b);
VII, X = 3NO,, Y = Me (a); X = 3-NO,, Y = F (b).

We showed in [8] thatN-(2,2,2-trichloro-1-hy-

2-0,NCgH SO,NH—CH—CgH,OCH,-4

CCly

XCgH,SO0,NH—CH—CgH,Y-4

VIa, VIb, VIIa, VIIb

CCly
VIII

of concentrated sulfuric acid. The reaction was carried

give rise to

out under vigorous stirring using excess toluene as
solvent. The optimal reaction time was 5 h. Nitro-
benzenesulfonamides (60%) and sulfonation prod-
ucts of toluene were also formed.

It is known that a number oN-(trichloroethyl)

sulfonamides can be obtained from the corresponding
N-(2,2,2-trichloroethyl-1-hydroxy) derivatives [8, 9].
In some cases, the latter are more convenient starting
compounds tham-(2,2,2-trichloroethylidene) sulfon-
amides which are unstable to storade(2,2,2-Tri-
chloro-1-hydroxyethyl) sulfonamides are in turn
available through condensation of sulfonamides with

trichloroacetaldehyde or trichloroacetaldehyde hydrate
[6]. These data prompted us to examine the reaction of
nitrobenzenesulfonamide with trichloroacetaldehyde.
However, we failed to effect the condensation using
concentrated sulfuric acid as catalyst; heating of the
reaction mixture was also unsuccessful. We succeeded
in reacting with trichloroacetaldehyde only 3-nitro-
benzenesulfonamide in the presence of triethylamine
(Scheme 4). The corresponding(2,2,2-trichloro-
1-hydroxyethyl) sulfonamidé/b was formed in 70%
yield, and it required additional purification. We
failed to find conditions to effect the condensation

droxyethyl) sulfonamides act as C-amidoalkylatingof trichloroacetaldehyde with 4- and 2-nitrobenzene-
agents in reactions with aromatic compounds [8]sulfonamides. Presumably, the reason is strong elec-

We have synthesized compountla by reaction of

tron acceptor effect of the nitro group in tleetho-

hydroxy derivativelVa with toluene in the presence and parapositions.
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Scheme 4. zenesulfonamide. Yield 6.53 g (48%), mp 265
BN IR spectrum,v, cnit: 3100 (G-H,,); 1520, 1320
3-0,NCgH,SO,NH, + CCL,CHO ———= IVh (NOy); 1330, 1160 (S9).
b. 2-Nitrobenzenesulfonamide, 10 g, was dissolved
Amides I1-VIIl are yellow or colorless crystalline a S°C in 50-60 ml of a 2 M aqueous solution of
Substances Wh|Ch are Soluble in DMSO, acetone’ arﬁ'j)d".]m hydr0X|de, and the SOIUt|0n was f||tered The
aqueous alkalies and insoluble in watsiN-Dichloro ~ filtrate was cooled t0o5 to —10°C, and gaseous
amidesla—Ic are soluble in halogenated hydrocarbonschlorine was passed through the solution until a solid
they react with acetone and diethyl ether with strongnaterial no longer separated (2%h). The precipitate
exothermic effect which can lead to inflammation. Onwas filtered off, washed with 100 ml of water, dried
heating above 13€ amidesla—Ic decompose to under reduced pressure oves(B, and purified by
produce a |arge amount of gaseous products and SOO[_eCI’yStaﬂlzatlon fl’0m Carbon tetl’aCh|0rIde or Ch|0r0-

Thus, like known N-(polyhaloethylidene) sulfon- fo'mM- Yield of la 4.90 g (36%).

amides, N-(2,2,2-trichloroethylidene)nitrobenzenesul- N @ similar way, from 10 g of 3-nitrobenzenesul-
fonamides synthesized fror,N-dichloronitroben- fonamide we obtained 6.12 g (45%) of produti .
zenesulfonamides and trichloroethylene are highlyichloro amidelc was synthesized by the same proce-
reactive toward nucleophiles, including such weatdure; yield 6.85 g (43%).

nucleophilic reagents as nitrobenzenesulfonamides c. A mixture of 10 g of 2-nitrobenzenesulfon-
and aromatic compounds (as C-amidoalkylatingamide, 14 ml of triethylamine, and 100 ml of water
agents). The obtained products are promising fowas stirred until the sulfonamide dissolved. The
preparation of other derivatives of the nitrobenzenemixture was filtered off, and gaseous chlorine was

sulfonamide series. passed through the filtrate until a solid no longer
separated (B h), maintaining the temperature below
EXPERIMENTAL 25°C. The precipitate was filtered off, washed with

200 ml of water, and recrystallized from carbon tetra-
The'H NMR spectra were obtained on a Tesla BS<chloride. Yield of la 7.89 g (58%).
487C instrument operating at 80 MHz; the chemical Following the same procedure, compoundsand
shifts were measured relative to hexamethyldisiloxang were synthesized in 92 and 90% yield, respectively.
as internal reference. The IR spectra were recroded in N-(2, 2, 2-Trichloroethylidene)-2-nitrobenzene-

KBr on a UR-20 spectrometer. sulfonamide (lla). A mixture of 2.71 g of dichloro
N,N-Dichloro-2-nitrobenzenesulfonamide (la) amidela, 8-10 ml of trichloroethylene (distilled over
a. Gaseous chlorine was passed through a solution 0;), and 0.01 g of azobis(isobutyronitrile) was
4 g of NaOH in 5660 ml of water until the mixture heated in a strong stream of argon until chlorine no
no longer warmed up (.5 h). The mixture was longer evolved (1612 h). The mixture was filtered
cooled to 510°C, and 10 g of 2-nitrobenzenesulfon- while hot to separate undissolved diamidia . The
amide was added with stirring. An additional amounffiltrate was evaporated under reduced pressure in a
of chlorine (0.20.3 mol) was passed through thenitrogen or argon atmosphere.
mixture over a period of 1 h under stirring, and the N-(2,2,2-Trichloroethylidene)nitrobenzenesulfon-
undissolved material (compourid) was filtered off, amidesllb andlic were obtained in a similar way.
washed with water, and dried under reduced pressure N-(2 2 2-Trichloro-1-hydroxyethyl)-3-nitroben-
over ROs. The product was dissolved in 480 ml of  zenesulfonamide (IVb) a. Amide IIb” prepared from
chloroform, the solution was filtered and evaporatedp 71 g of N,N-dichloro amidelb and 810 ml of
and the residue was additionally recrystallized fron’trich|0roethy|ene was kept in air for 72 h.
chloroform or carbon tetrachloride. Yield 5.17 g ; :
(33%), mp 6567°C. IR spectrum,v, cr: 3100 o S way o o VC Were obtained in
(—C—H),.15'20, 1310 (NQ); 1350, 1169 (S9. b. Triethylamine, 0.5 ml, was added with stirring
In a similar way, from 10 g of 3-nitrobenzenesul-y, 5 mixture of 5 g of 3-nitrobenzenesulfonamide and
fonamide we obtained 7.21 g (53%) of d|CQIoro amide3 m| (0.03 mol) of trichloroacetaldehyde in 20 ml of
Ib, mp 120122°C. IR spectrum,v, cm = 3090 dry chloroform. The mixture warmed up to D It
(=C—H); 1510, 1320 (NQ); 1350, 1160 (S9Q). was stirred for 5 h at 4815°C and was kept for 12 h
N,N-Dichloro-4-nitrobenzenesulfonamiddc) was at room temperature. The precipitate was filtered off,
synthesized in a similar way from 10 g of 4-nitroben-washed on a filter with 50 ml of water, and dried in
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Table 2. IR and H NMR spectra of nitrobenzenesulfonamidés-VIlI

91

IR spectrum,v, cni?t

'H NMR spectrum (DMSQdg), 3, ppm, J, Hz

Comp.
"% | NH | NO, | SO, other groups CH NH Harom I, cH
lla ~ | 1520, | 1350, |3100 (G-Hgq,), 8.52 ~ |785 m, 838 m -
1360 | 1160 |1650 (G=N),
1600 (G=Cy/o)
lIb ~ | 1520, | 1340, |3110 (G-Hg), 8.85 ~ |7.82 832 857 m -
1360 | 1160 1630 (G=N),
1600 (C=Cy/o)
lic ~ | 1530, | 1340, |3100 (G-Hgy), 8.56 ~  |8.15m, 8.50 m AABB) -
1350 | 1160 |1640 (G=N),
1600 (G=Cyo)
lla | 3250 | 1540, | 1350, |3110 (G-Hgg,), 528 t| 9.45 d |7.88-8.83 m 11
1350 | 1160 [1600 (G=C,,ym)
b | 3250 | 1520, | 1340, |3100 (G-Hgy), 5.25 t | 9.48 d|7.89-8.60 m 11
1350 | 1170 [1600 (G=C,yn)
llic 3250 | 1520, | 1340, |3110 (G-H_ o). 526 t| 9.42 d[8.20 m, 8.45 m AABB) | 105
1350 | 1160 [1600 (G=C,,yn)
IVa | 3260 | 1520, | 1340, |3490 (OH), 520 d| 9.25 d|7.928.11 m 10
1350 | 1170 |3110 (G-Hgor),
1600 (G=C,o)
IVb | 3220 | 1520, | 1340, |3510 (OH), 518 d| 9.23 d |7.47-8.12 m 10
1350 | 1160 |3110 (G-Hgon),
1600 (G=Co)
IVc | 3220 | 1520, | 1340, |3500 (OH), 520 d| 9.44 d|7.828.09 m AABB) 10
1350 | 1160 |3110 (G-Hgon),
1600 (G=Co)
va 3300 | 1540, | 1350, |2750-3010 (G-Hypp), | 5.15 ~ |7.898.15 m -
1360 | 1180 |3100 (G-H,on),
1600 (G=C,o)
Via® | 3250 | 1515, | 1340, [3090 (G-H,o), 523 d| 6.74 d|7.237.83 m 10.2
1420 | 1165 [1600 (G=C_,yn)
vib | 3300 | 1550, | 1360, [3095 (G-H,o), 5.40 d| 8.10 d|7.65-7.84 m (3-NQCeH,),| 12
1380 | 1180 [1600 (G=C_,yn) 7.17-7.55 m @ABB),
4-CICGH,)
Vila® | 3250 | 1510, | 1340, |2910-2950 (G-Hgyp), | 5.10 d| 9.22 d|7.38-8.27 m (3-NQCH,),| 10
1420 | 1160 |3090 (G-H,on), 6.80-7.25 m AABB),
1600 (G=Cyyq) 4-MeGgH,)
VIb® | 3250 | 1510, | 1350, |2900-2950 (G-Hgypy), | 5.23 d| 6.41 d|7.50-7.83 m (3-NQCH,),| 10.5
1430 | 1170 |3100 (G-Hgon), 6.81.7.47 m AABB),
1600 (G=Cyyq) 4-FGH,)
VIl @ | 3250 | 1510, | 3345, |2750-3010 (G-Hgypy), | 5.18 d| 9.45 d|7.82-8.10 m AABB, 105
1350 | 1160 |3100 (G-H,on), 4-NO,CgH,)
1600 (G=Co) 6.66-7.36 m AABB),
4-MeOGH,)

& 8(CH,) 3.55 ppm.

o

Cc

[=%

The '"H NMR spectrum was recorded i€DCL,

8(CHy) 2.17.
3(CH,) 3.63.
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air. According to the!H NMR data, the product was  b. A mixture of 3.5 g of amidelvb, 7 ml of
a mixture of amidelVb, 6.11 g (70%), and 3-nitro- toluene, and 35 ml of concentrated sulfuric acid was
benzenesulfonamide. vigorously stirred for 5 h. Water, 15 ml, was added,

2-Nitro- and 4-nitrobenzenesulfonamides failed t@nd the mixture was stirred for 10 min. The precip-
react with trichloroacetaldehyde under the same cotate was filtered off, washed on a filter with 5%
ditions and were recovered from the reaction mixturesaqueous ammonia until slightly alkaline washings

N-(2,2,2-Trichloro-1-methoxyethyl)-2-nitroben- (15-20 ml), dried in air, and purified by recrystalliza-
zenesulfonamide (V). Anhydrous methanol, 4 mi, tion from benzene.
was added to amidda prepared from 2.71 g ofa  N-[2,2,2-Trichloro-1-(4-methoxyphenyl)ethyl]-4-
and 810 ml of trichloroethylene. The mixture spon- hitrobenzenesulfonamide (VIII). Anhydrous methyl
taneously warmed up. It was kept for 12 h andPhenyl ether, 2 ml, and 5 drops of freshly distilled
evaporated, and the solid residue was recrystallizégoron trifluoride-ether complex were added to the
from methanoclchloroform (13) solution of amidelllc, obtained from 2.71 g ofc

; ; d 10 ml of trichloroethylene. The mixture was
N-(2,2,2-Trichloro-1-phenylethyl)-2-nitroben- &N
zenesulfonamide (Vla). A mixture of amidella, neated for 8 h at 460°C, evaporated by half under

: ~ reduced pressure, and kept for 12 h in the cold
gﬁ&zﬁg fé%mréjolf %r?/‘b bz?lge%é? ;r;lldogf;cm?rgf (-10°C). The precipitate was filtered off, dried under
oleum (16:30% SQ) was vigorously stirred for 5 h reduced pressure, and recrystallized from ethanol.
under argon. The organic phase was separated by
decanting and evaporated. The solid residue was
washed with 35% aqueous ammonia (10 ml) and
dried. The remaining oleum was diluted with 10 ml~ ) .
of ice water, the migture was stirred for 5 min, and ~ &nd Mirskova, A.N.Usp. Khim., 1999, vol. 68, no. 7,
the precipitate was filtered off, washed with agqueous pp_' 638-662.
ammonia, and dried in air. The products obtained- Mirskova, A.N., Drozdova, T.l, Levkovskaya, G.G.,
from the organic and oleum phases were combined @and Voronkov, M.G.Usp. Khim.,1989, vol. 58, no. 3,
and recrystallized from benzene. pp. 417450.

N-[2,2,2-Trichloro-1-(4-chlorophenyl)ethyl]-2- 3. Xu, B. and Shu, SHeteroatom Chem1997, vol. 8,
nitrobenzenesulfonamide (VIb) was synthesized in no. 4, p. 309.
a similar way from 2.71 g of dichloro amide and 4, Dneprovskii, A.S., E“SGGHkOV, E.V., and Osmo-
excess chlorobenzene. Yield 3.15 g (71%). nov, T.A., Russ. J. Org. Chem1998, vol. 34, no. 1,
N-[2,2,2-Trichloro-1-(4-methylphenyl)ethyl]-3- pp. 2730. o
nitrobenzenesulfonamide (Vlla). a. A mixture of S- Promyshlennye khlororganicheskie produkiarge-
amidellb, prepared from 2.71 g ob and 810 ml Scale Organ_oc_hlorlne Products), Oshin, L.A., Ed.,
of trichloroethylene, 35 ml of dry toluene, and Moscow: Khimiya, 1978, p. 407.
0.5-1 ml of oleum (1630% SQ) was vigorously 6. Luknitskii, F.l., Chem. Rev.1975, vol. 75, no. 3,
stirred for 45 h. Ice water, 20 ml, was added, the  PP. 259-288.
mixture was stirred for 10 min, and the precipitate wag. Mirskova, A.N., Levkovskaya, G.G., Bryuzgin, A.A.,
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