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Abstract. It has been established that cuprous catalytic
reaction of (2E,6E)-2,6-dibenzylidenecyclohexanone or
(2E,2E)- 3,3 - benzene -1,4-diyl-bis(1-phenylprop-2-en-
1-one) with arenediazonium chloride and sulfur(1V) oxide
leads to the formation of arylsulfonylation product by only
one double bond. Substituted 2-benzyliden-6-[(arylsul-
fonyl) (phenyl)methyl] cycl ohexanones and 3[4-(1-arylsul-
fonyl-3-oxo-3- phenylpropyl)phenyl]-1- phenylprop-2-en-
1-ones) have been abtained.

Keywords. arylsulfonylation, a,b-unsaturated ketones,
arenediazonium salts, 2,6-dibenzylidenecyclohexanone,
chal cones.

1. Introduction

a,b-Unsaturated ketones are important
intermediates also known as chalconic pharmakophores
[1]. Pharmacological properties of chalcones are
determined by the presence of a,b-unsaturated oxo-
fragment and aromatic ring [2]. Recent publications
emphasize the anti-microbial properties of chalcones,
especially of their p-nitro-subgtituted derivatives [3].
Traditional approach to the search of promising
biologically active substances is combining several
pharmacological fragments in one molecule. From this
standpoint chalcone derivatives are interesting due to the
presence of arylsulfonylic fragments, which provide
different pharmacological properties. A set of biologically
active compounds with specific action on some enzymes,
including antibiotics [5], cytotoxins [6], etc, were
synthesized on the basis of arylsulfones [4]. In the recent
years arylsulfones have been widely used in the solid-
phase organic synthesis (SPOS) for abtaining linkers [7]
for the synthesis of compounds with broad activity
spectrum — from optical conductors to inhibitors of human
leukocytic elastase. Thus, the question of their effective
synthesisis till atopical one.

2. Experimental

2.1. Starting Reagents and Spectral
Methods

'H NMR spectra were recorded on a Varian
Mercury instrument (400 MHZz) in DM SO-ds. UV-spectra
were measured on Nanodrop ND-1000 Spectrophotometer
in ethanol.

(2E,6E)-2,6-Dibenzylidenecyclohexanone 1 and
(2E,2E)-3,3-benzene-1,4-diylbis(1-phenyl prop-2-en-1-
one) 4 were synthesized as described [4].

2.2. General Procedure for
Arylsulfonylation of
(2E,6E)-2,6-Dibenzylidenecyclohexanone 1

(2E)-2-Benzylidene-6-[ (arylsulfonyl) (phenyl) methyl]
cyclohexanones (3a—f) were synthesized as described in
[9]. A tree-necked round-bottomed flask is equipped with
thermometer, stirrer, dropping funnel, and bubble counter.
The flask is charged with 0.01 mol of alkene 1, 0.3 g of
copper chloride and 20 ml of 30% SO, solution in
acetone. The 0.01 mole cold diazonium salt solution 2 is
added dropwise, and the mixture is stirred until N
evolution ceases. Following that the reaction mixture is
stirred for additional 3-4 h and diluted with water. The
obtained precipitate was washed with water by decanting
till neutral reaction, than dried and crystallized from
ethanol. The products were purified by repeated
crystallization.

(2E)-2-Benzylidene-6-[ (phenyl) (phenylsulfonyl)
methyl] cyclohexanone 3a. Yield 40%. Mp 420 K
(decomp.). Found: C 74.80; H 5.68; S 7.61. CysH2403S.
Cac.: C74.97; H5.81; S7.70.

(2E)-2-Benzylidene-6-[ (4-methyl phenylsulfonyl)
(phenyl)methyl]-cyclohexanone 3b. Yield 51 %. Mp
410K (decomp.). Found: C 75.24; H 6.21; S 7.58.



270

CxH2605S. Calc.: C 75.32; H 6.09; S 7.45. UV spectrum,
nm: 232. 242. 262. 268. 274. 286. 315.

(2E)-2-Benzylidene-6-[ (4-methoxyphenyl sulfonyl)
(phenyl)methyl]-cyclohexanone 3c¢. Yield 35 %. Mp
395K (decomp.). Found: C 72.44; H 591, S 7.32.
C27H2604S. Cdc.: C 72.62; H 5.87; S7.18.

(2E)-2-Benzylidene-6-[ (4-nitrophenylsulfonyl)
(phenyl)methyl]-cyclohexanone 3d. Yield 41 %. Mp
427 K (decomp.). Found: C 67.81; H 4.95; N 3.15; S 6.82.
C26H23NOsS. Calc.: C 67.66; H 5.02; N 3.03; S6.95.

(2E)-2-Benzylidene-6-[ (4-bromophenyl sulfonyl)
(phenyl)methyl]-cyclohexanone 3e. Yield 43 %. Mp
405K (decomp.). Found: C 62.91; H 4.81; Br 16.09; S
6.58. CxH23BrOsS. Calc.: C 63.03; H 4.68; Br 16.13; S
6.47. UV spectrum, nm: 229, 242, 265, 274, 289, 298,.
315.

(2E)-2-Benzylidene-6-[ (1-naphtyl sulfonyl) (phenyl)
methyl]-cyclohexanone 3f. Yidd 32 %. Mp 409K
(decomp.). Found: C 77.39; H 5.75; S 6.73. C3H203S.
Cac.: C77.22; H 5.62; S6.87.

2.3. General Procedure for
Arylsulfonylation of (2E,2'E)-3,3'-Benzene-
1,4-diyl-bis(1-phenylprop-2-en-1-one) 4

(2E)-3-[ 4-(1-Arylsulfonyl-3-oxo-3-phenyl-propyl)
phenyl]-1-phenylprop-2-en-1-ones 5a, b were synthesized
according to the modified method [9]. A tree-necked
round-bottomed flask is equipped with thermometer,
stirrer, dropping funnel, and bubble counter. The flask is
charged with 0.01 mole of akene 4, 0.3 g of copper
chloride and 20 ml of 30 % SO, solution in acetic acid and
heated at 333-348K. The 0.01 mole diazonium salt
solution (2) is added dropwise, and the mixture is stirred
until N, evolution ceases. Following that the reaction
mixture is stirred for additional 34 h and diluted with
water. The obtained precipitate was washed with water by
decanting till neutral reaction, than dried and crystallized
from ethanol. The products were purified by repeated
crystallization.

(2E)-1-Phenyl-3-{4-[ 1-(phenyl sulfonyl)-3-oxo-3-
phenylpropyl] phenyl}prop-2-en-1-one 5a. Yield 55 %.
Mp 452K (decomp.). Found: C 75.05; H 5.18; S 6.78.
C3oH2404S. Calc.: C 74.98; H 5.03; S 6.67. UV spectrum,
nm: 234, 244, 337, 346, 358, 366. '"H NMR (DM SO-ds,
400 MHz) d (ppm): 3.90 (two dd, 2H, CH,); 5.03 (dd,
1H, CH); 7.32 (d, 1H, CH-vinyl), 7.50-7.88 (m, 9H,
CeHs+CeHy); 7.90-7.92 (m, 6H, CeHs+CH-vinyl); 8.12
(m, 5H, CeHs).

(2E)-1-Phenyl-3-{4-[ 1-(4-methyl phenyl sulfonyl)-3-
oxo-3-phenylpropyl] phenyl}prop-2-en-1-one  5b. Yidd
68%. Mp 446 K (decomp.). Found: C 75.16; H 5.21; S
6.39. CyH2604S. Calc.: C 75.28; H 5.30; S 6.48. UV
spectrum, nm: 229, 241, 324, 337, 343, 352, 358.
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3. Results and Discussion

Cuprocatalytic interaction of a,b-unsaturated
ketones with arenediazonium salts in the presence of SO,
may be treated as “one pot” multicomponent reaction,
allowing to obtain complex functionalized compounds,
containing sulfo-group, without isolation of intermediary
products. It is known, that arylsulfonylation of a,
b-unsaturated ketones with arenediazonium salts results in
a high yidds and is quite defined, as opposed to similar
reactions without SO, [8].

Earlir we have described cuprous cataytic
arylsulfonylation of (1E,4E)-1,5-diphenylpenta-1,4-dien-
3-one [9]. The task of the current work was to further
investigate arylsulfonylation of bis-a,b-unsaturated
ketones using as example (2E,6E)-2,6-dibenzylidene-
cyclohexanone and (2E,2'E)-3,3-benzene-1,4-diylbig(1-
phenylprop-2-en-1-one) with arenediazonium chlorides
and sulfur(lV) oxide; another task was to obtan
arylsuphones containing chalcone fragment in the
molecule, as compounds combining arylsulfonic and
chalconic fragments are promising candidates for bio-
logically active compounds.

The study of reaction of (2E,6E)-2,6-
dibenzylidenecyclohexanone 1 with arenediazonium salts
2 and SO, (25-30 % acetone solution) was performed
under cuprous catalytic conditions (CuCl,). Water-acetone
1:1 medium was used as a solvent. The reaction was
carried out at room temperature. Reaction products were
obtained as precipitates, which were further purified by
crystallization from different solvents or by washing with
diethyl ether, hexane, or CCl,. Unsaturated compound and
arenediazonium salt were taken in the ratio 1:1, despite
the fact that unsaturated compound has two double bonds.
It was planned to obtain arylation compounds by one
double bound with preserving of another one for
formation of chalconic fragment in the molecule.

We have found that the reaction occurs as
arylsulfonylation by one C=C bond:

+ = CuCl
—N= SO, —2 >
‘ /\ O + ArNENC + 2 water-acetone

2a-f

(0]
1

oﬁls\\ O
Aro 3af
Ar = CgH; (a), CgH,-CH;-p (b), CsH,-OCH,-p (c), CgH,-NO,-p (d),
CgH,-Br-p (e), a-naphtyl (f)

Reaction of (2E,2'E)-3,3-benzene-1,4-diylbig(1-
phenylprop-2-en-1-one) 4 with arenediazonium salts and
sulfur(IV) oxide was carried out as in the previous
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reaction, but acetic acid-water 1:1 was used as the reactive
medium was. The reaction was carried at 338-343 K for
full dissolving of unsaturated compound in the acetic acid
medium.

Reaction of 4 with arendiazonium salts and SO,
also results in the formation of the product by one double
bond:

W, - -
+ N=NCl™ + SO, ——~
YO Gt
o 4 o R2'51,b
)
CUCI
Walteracencand O

5a, b
R=H (a); 4-CH, (b)

The structure of compounds 5a, b was confirmed
by demental analysis, 'H NMR, and UV spectral data.
During identification of compounds we proved the
presence of the double bond in the molecule (decolorizing
of bromine water and potassum permanganate solution).
The presence of a conj ugated system of double bonds in
compounds 3 and 5 is verified by UV spectra, taken for
alcohol solutions. In the NMR *H spectum of compound
5a we have identified signals characteristic of AMX spin
system (CH,CH). Chemical shiftsare (d, ppm): 3.90 (two
dd, 2H, CHy); 5.03 (dd, 1H, CH); 7.32 (d, 1H, CH-vinyl);
750-7.88 (m, 9H, CgHs+CgHy); 7.90-7.92 (m, 6H,
CeHs+CH-vinyl) and 8.12 (m, 5H, CgHs).

UV spectra of compounds 3b, e are characterized
by the presence of absorption lines at 232 and 229 nm
(Ar), a 242 nm (Ar-S0,), 262-274 nm (Ar-SO,~CH=C),
286298 nm (C=C—C=0), and 315-318 nm (characteristic
of alonger conjugation chain). The less intense absorption
lines are the two last ones.

UV spectra of compounds 5a, b are characterized
by the presence of absorption lines at 229 and 234 nm
(Ar), at 241 and 244 nm (Ar-S0O,), 270-300 nm
(Ar-SO~CH=C, C=C—-C=0), and the most intense lines
with fine structure in the region of 325-370 nm with the
maxima at 352 and 358 nm, characterizing low-energy
electron transition, caused by relatively long conjugation
chains containing chalkon fragment.

The differences in spectral properties of compounds
3 and 5 are most probably caused by the plane location of
central benzenering in 5, and by the possibility of existing
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of central cyclohexane ring in different conformations for
compounds 3.

Thus, multicomponent arylsulfonilation reaction of
bis-a,b-unsaturated ketones results in high yield of
arylsulfones with chalcone core in the molecul, which,
based on the analysis of the literary data, have potentially
high pharmacol ogical activity.

4. Conclusions

It was shown that the reaction of (2E,6E)-2,6-
dibenzylidenecyclohexanone and (2E,2 E)-3,3 -benzene-
1,4-diyl-bis(1-phenylprop-2-en-1-one) with aryldiazonium
chlorides and sulfur dioxide under cuprous(ll) catalytic
conditions occurs as arylation only by one double bond.
The (2E)-2-benzylidene-6-[(arylsulfonyl)(phenyl)methyl]
cyclohexanones and (2E)-3[4-(1-arylsulfonyl-3-oxo-3-
phenyl-propyl)phenyl]-1-phenyl prop-2-en-1-ones) are for-
med.
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B3AEMO/IISI XJIOPUIIB APEHTIA3OHIIO TA
OKCHJY CYJIb®YPY(1V) 3 (2E,6E)-2,6-
JABEH3WIIEHIUKJIOTEKCAHOHOM TA
(2E,2 E)-3,3 -BEH3EH-1,4-A11JI-BIC(1-®EHLIITPOII-
2-EH-1-OHOM)

Anomauia. Bcmanosneno, wo KynpokamanimuuHa 63ae-
Mmodisn (2E,6F)-2,6-0ubensunioenyuxnozexcarnony ma (2E,2' E)-3,3 -
6ensen-1,4-0iinbic(1-peninnpon-2-en-1-ony) 3 xnopudamu apen-
Oiazonito ma oxcudom cymw@ypy(IV) npusooums 0o ymeopenms
NPOOYKMi6 apuicCynbhOHINIO8AHHs. Tuuie 3a OOHUM NOOBIUHUM
36' siskom. Ompumani 3amiwgeni (2E)-2-6enzunioen-[ 6-(apurcyno-
@onin)(penin)memun] yuxnozexcanonu ma (2E)-3[4-(L-apuncyno-
@onin-3-oxco-3-eninnponin)penin] - 1-peninnpon-2-en-1-onu).

Knrouosi cnosa: apuncynvghoninosanns, a,b-nenacuueni
Kemomu, coni apendiazomito, 2,6-oubensunioenyurnozexcanon, 3,3 -
6ensen-1,4-0iin-oic(1-peninnpon-2-en-1-on), xankonu.



