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The reactivity of substituted I,3-diphenyl-2-propen-l- ones has been investigated under acidic and basic conditions
with amino-compounds resulting to heterocyclic derivatives. Other reactions with ethyl acetoacetate and acetylacetone
have afforded substituted 3,S-disphenylcyclohexenones.
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Introduction
Compounds containing -N-C-S-grouping such as

thiazoline thiazole, thiazine etc. have been reported to possess
medicinal properties [1-5]. The other class of compound
containing -N-C-N-grouping also possess biological proper-
ties, some pyrimidine analogues bear the metabolic inhibitor
character and plays the vital role of anticancer agents [6-8].

The substituted 1,3-dipheny 1-2·J:'pe'1-1-ones reacts with
hydroxylamine hydrochloride (0 form ~-'t. unsaturated ketox-
imes [9-11] which undergoes a variety of reactions, cycliza-
tion catalytic hydrogenation and Beckmann rearrangements
[12-14]. Pyrozoline are also formed by the reaction ofChal-
cones with hydrazine hydrate, such reactions are repoted in the
literature [12,15]. The concept when extended to substrates
which have a double bond Juxtaposition to the carbonyl group
has opened the ways to form a variety of compounds [17]. The
interaction of double bond and a carbonyl function, encou-
rages, conjugate 1A-addition of nucleophilic reagent and is
possible in both acidic and basic catalytic pathways, to accom-
plish cyclic ones. The products were chromatographically
purified and analyzed various functional group frequencies
observed in the infrared spectra. They were further rational-
ized 1t-1t* transition function, like - C=N, -C=C- and - C=O in
the ultraviolet absorptions presents in the required structures.
The structures of few compounds were determined on the !H-
nmr parameters.

Experimental
All melting points were determined on digital Gallenkemp

melting point apparatus and are uncorrected infrared spectra
were recorded on SP 1024 Pye Unicam spectrophotometer,
ultraviolet, absorption spectra were determined using ethanol
and methanol (spectroscopic grade).

2-0xo-4- (0' -hydroxyphenyl)-6- (p' -methoxyphenyl) -3,
6-dihydro- /,3- thiazlne (2a). 1-(o-hydroxyphenyl)-3-(p-
methoxyphenyl) -2- propen-I-one (la) (2.69 g, om mole) and
thiourea (3.04, 0.04 mole) were dissolved in ethanol (50 ml).
Diluted sulfuric acid (8 ml, 6N) was added to the reaction
mixture and the flask was heated for 6-8 hrs on a steam bath.
The reaction mixture was cooled, the solvent was evaporated,
and the residue was washed repeatedly with hot water to
remove the unreacted thiocarbamide. The solid obtained was
dissolved in diethyl ether and the etheral solution washed with
water, then dried (sodium sulfate), concentrated and subjected
for further purification by column chromatography using
benzene and methanol (25.1 v/v). The fraction after concentra-
tion have afforded a yellow crystal of (2a) m.p 85° - 87° in 85%
yield. IR: 3350 (-NH str.), 3245 (-NH) 3030 (=CH, aromatic),
1640, 1580, 1560 (C=C, phenyl ring vibration), 1615 rc.o-
NH, Str. vibrations 1450cm'! (CH. def. in CH2). UV: 254, 271,
294,314 nm (ethanol):

(Found: C, 65.15; H, 4.34; N, 4.41 % Caled for
C!7HI4N03S C, 65.38; H, 4.51; N, 4.48%).

1,3-(0-chloro) diphenyl-2-propen-1-one ( Ib) (2.42 g, 0.0 I
mole was used for the synthesis of 2-oxo-4-( o-chlorophenyl]-
6- phenyl-3,6-dihydro-J, 3-thiazine (2b) m.p. 141-2°, in 70%
yield, IR 3345 (-NH, Str.), 3030 (=CH, aromatic Str.) 1640,
1575,1560 (C=C, phenyl ring vib.) and 1618 ern:' C:O-NH).
UV: 220,260,284,314 nm (ethanol): (Found, C, 63.51: H,
4.10, N, 4.60% Caled, forCI6H!2NOSCl: C, 63.68, H, 4.00, N,
4.63%).

2-0xo-4-( 0' -hydroxyphenyl)-6-(p-methoxyphenyl)-J, 3,
6-trihydro-pyrimidine (2a) was obtained by the treatment of
compound (la) (2.69 g, 0.0 I mole) and carbamide (2.4 g, 0.04
mole) in ethanol (50 ml) and diluted sulfuric acid 10 ml (6N):
After work up, gave crystalline compound (3a) m.p. 120-21°C
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in quantitative yield IR: 3450, 3250 (-NH, str. vib), 30 15(=CH
aromatic 1460 (-CH2gr), 2910 (-CH2-Sym, str. vib) 1650, and
1655 (C=C, str. aromatic ring), 17.5Dand 1710 (C=O.gr) 1310
cm' (CH-def). UV: 274,291,315,340 nm (methanol). (Found:
C, 68.71; 5.55, N, 9.40% Calcd for CI7HI(,NP3 C, 68.90, H,
5044, N, 9.44%).

2-0xo-4-( o-chiorophenyll-ti-phenyl- J, 3,6, -trihydropy-
rimidine (3b) was obtained in 74% yield m.p. 185-186°, IR:
3450,3250 (-NH) 3030 (=CH, phenyl gr. vib.) 2910 (-CH2-gr
sym str. vib.) 1575, 1645, 1665, (C=C, phenyl gr. vib),
1715cm" (C=O, gr. str.). (Found: C, 67 AI; H, 4.51 ; N, 9.91 %
Calcd for CIc,H,3NPCI, C, 67048, H, 4.60, N, 9.83%).

2-Amino-4-( o-hydroxyphenyl)-6-(p-methoxyphenyl) 3, 6-
dihydro pyrimidine (4.a). To a solution of (1.0 g, 0.001 mole)
of quanidinc hydrochloride and (compound (I a) (2.69 g,
0.0 I mole) in ethanol (50 ml) was added potassium hyroxidc
(2.8 g, 0,050 mole) in 25 ml of ethanol. The resulting mixture
was heated under reflux on a steam bath for 4 hrs. The
precipitates which formed when the reaction was cooled, was
thoroughly washed with warm water to remove any inorganic
salt, and then with warm alcohol. After drying the crystals,
under PP5 desicant, the crystals rn.p. J 58-9° in 87% yield.

IR: 3510 (-NH2 Str. Vib.), 3350 (-NH, gr),30 15 (=CH Str.
vib of phenyl gr), 2920, (CH2 Sym. Str. Vib), 1630, 1650, 1665
(C=C, phenyl gr vibrations). UV: 235, 275, 310,318 (ethanol)
(Found C, 69.10; H, 5.75, N, 14.l1 % Calcd. for CI7HI7N302
C, 69.13; H, 5.80, N. 14.22%). Similarly, 2-amin.0-4-(O-
clilorophenyl) -ti-phenyl-S, 6-dihydropyridine (4b), was ob-
tained in 62% yield as crystalline product m.p. 155-6°C. The
vibrations in the infrared spectrum and the ultra violet absorp-
tions are in conformity with the structure; (Found C, 67.51, H,
4.95, N, 14.55% Calcd, for C,(,H,4N3CI, C, 67.76; H, 4.97: N,
14.80%).

4-( 0-hydroxyphellyl)-6-(p-l11ethoxyphen yl)- 2, 5 -dihydro-
isoxazole (5). A solution of compound (I a) (2.69 g, 0.0 I mole)
and hydroxylamine hydrochloride (104 g, 0.02 mole) in dry
pyridine (15 rnl) was heated on a steam bath [or 2-3 hrs. The
oily product obtained on adding excess of water, crystallized
from methanol to yield the desired compound (5) yellow
crystals, m.p. 232-3° in 52% yield. IR: 3350 (NH, Str.) 3010
(';'CH, Str. Vib.) 2910 (-CH2 gr). 1650, 1665 cm', (C=C,
phenyl gr. vib.) UV: 245, 265, 3]0 (methanol) (Found: C,
7l.13; H, 5.45, N, 5.11 % Calcd for CI(,HI5N03 C, 71.36; H,
5.61; N, 5.19%).

Acetylation was carried out under the conventional pro-
cedure, the mixture was heated and work up as usual. It gave
an oil product, which could not be triturated with common
solvents. The oil was column chromatographed (silica-gel),
eluted with benzene-methanol chloroform 25: 1:5: v/v. The
fractions after evaporation gave a crystalline product, m.p.

145-6°, IR: 3021 (=CH, Str. in aromatic), 2950 (CH-Str in
CH2 1715 (C=O Str) 1610 and 1516 (C=CH aromatic) 1370
(CH, def), 772 and 695Cny' (distributed benzene. 3-(0'-hyd-
roxyphenyl)-5 -p-methaxyphenyii-A, 5-di hydroisoxazole (6).
In small round bottomed flask (I g) of compound (5) was
poured, and heated above their melting points for 5-10 mins.
The oil product was crystallized from methanol, after refrig-
eration for 24 hrs, this was solidified, filtered off, and the
cyrstalline product m.p, I87-8°C IR: 3350 (-NH Str. Vib)
3215 (-NH, syrn str. vib) 3010 (=CH, phenyl gr. vib), 2870,
1465,720 (CH2) 1640, 1650 cm' (C=C, aromatic str), The ul-
traviolet absorptions spectra supports the structure.

3-(0' -hydroxyphenylj- 5-ip-methoxyphenyl )-4, 5-dihydro-
pyrazole (7). Compound (Ia) (2.7 g), hydrazine hydrat 5 ml,
66%) and pyridine (10 ml) were heated on a steam bath for
2 hrs. The solid obtained on adding water ethanol mixture and
left in refrigerator for 24 hrs to give (7) as yellowish red syrup
in 75% yield. IR: 3450 (-NH-I), 3360 (-NH-II), 3030 (=CH,
phenyl ring vib), 2950 (-CH2- Str. vib), 1650, 1665 ern:' (C=C-
phenyl ring streteching. UV: 265, 295, 315, 330, 345 nm
(methanol).

(FoundC, 71.31, H, 6.15, N, 10.29% Calcd forC,(,H,(,Np:
C, 71.62, H. 6.01, N, J 043%).

The N-acety Ideri vati ve of (7) was prepared and recrystal-
lized from methanol. The crystals melts at 195-6°, IH NMR:8
3H, s, 2.30, 2H m, 3.50, 3.65 3H, 3.75, IH, dd, 5.75, J = 10.0
4H. m, 6.65-7.30 2H, d, 7.82, J=10.5 Hz.

J-Phenyl-3 -(o-hydroxyphenyl)-5 -(p-methoxyphenyl)-
pyrazoline (8a). In a solution of compound (I a, 2.67 g), was
added phenylhydrazine (1.5 g, 0.15 mole) in glacial acetic acid
(5 ml) and ethanol (20 ml) with efficient stirring at room
temperature for 5 hrs. After stirring crystallization begins ane!
completed within 30 mins.

This was heated under reflux for I hr, this process bring
up the total rearrangement to the isomeric pyrazol ine in a crys-
talline product. The traces of acetic acid were removed by
washing several times with cold alcohol, eventually affored a
crystalline product m.p. 151-152°: The bends present in infra-
red spectrum shows the various functional group involved in
the structure.

Similarly, compound (I b) (2042 g, 0.0 I mole) was treated
with phenyl hydrazine in equimolar ratio.gave J,5-diphenyl-
3-(0' -chlorophenyl) pyrazoline (8b) in quantitative yield, m.p.
120-121 ° , IR: 3350, 3245 (-NH gr str.) 3050 (=CH phenyl
gr.vib.) 2925 (-CHz-Sym. Str.) 1650, 1665, 1575 em:' (CH=CH
phenyl gr. vibrations). (Found C, 75.67; H, 5.42, N, 8.30%
Calce!. [or C2IH'7N2C1,C, 75.77, H, 5.14, N, 8.41 %).

J - (2' -nit ro p h e n y l ) -3 - ( h y d roxyphenyl)-5 - (p-
methoxyphenyl) pyrazoline (9) was obtained by the treatment
of 2-nitrophenyl hydrazine (2.23 g, 0.015 mole) in glacial
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acetic acid (5 ml) and then mixed with compound (1 a) in 25
ml of ethanol. This was heated under reflux for 30 mins on a
steam bath, then cooled and filtered off the solid, washed
several time with ice-cold water. This was later washed with
cold ethanol, finally yielding 47% of the required product m.p.
233-4°C.

The infrared and ultraviolet absorption bands have sup-
ported the structure. (Found C, 74.51, H, 5.21; N, 10.54%
Calcd. for C22H2cP4N3C, 74.75: H, 5.61; N, 10.75%).

2-Carbethoxy- 3-(o-hydroxyphenyl)- 5 -(p-methoxypheny I)

cyclohexenone (JOa). Freshly distilled ethyl acetoacetate (6.og,
0.05 mole) was added to an alcoholic solution of sodium
ethoxide that had been prepared from sodium (0.013 g atom)
and 140ml of absolute ethyl alcohol. After stirring thereaction
mixture for Ihr. The compound (1 a) (2.8 g, 0.0 IImole) was
added and resulting solution was refluxed for 4 hrs. The
solution while hot was added to cold dilute hydrochloric acid
(IN, 15 ml). A yellow precipitate was isolated by suction
filtration and recrystallization from 95% ethanol to a yel-
lowish white solid. m.p. 146-7° in 47% yield. IR: 1740 (ester
C=O) and 1665 cm' (C=O), UV: 235, 265, 280 in (ethanol)
(Found C, 72.41, H, 6.15% Calcd. for C22H2Ps C, 72.11, H,
6.05%).

3-( 0' -Hydroxyphenyl)-5-(p-I1,~tllOxy-phenyl) cyclo-
hexenone (JIa). The ketoester (LO a) (3.6 g, 0.0 I mole) was
added to a solution containing sodium hydroxide (2.4 g)
dissolved in a mixture of 50 ml of ethanol and 20 ml of water.
The mixture was retluxed for 3 hrs, cooled and extracted with
benzene. The benzene layer was washed with water and dried.
The benzene was evaporated and a yellow oil was obtained
which was crystallized from ethanol to give white solid. m.p.?
118-119°),85% yield. IR: 3015 (=CH, aromatic), 2950 (-CH2-
StL), l650(C=O) 16851665, 1645cm" (C=C) phenyl gr.vib).
UV: 270, 230, 225, nm (methanol):

2-carbethoxy- 3-(o-chlo rophenyi)- 5-phenylcyc lohexenone
(10 b) was obtained under the prescribed procedure for com-
pound (10 a), had afforded 71 % yield (10 b) as a crystalline
product m.p. 219-20°. The infrared and absorptions levels in
the ultraviolet have supported the structure (Found C,
71.14, H, 5.31 % Calcd for C2IH'903Cl, C, 71.07, H, 5.39%).
Allalive hydrolysis and decarboxylation of (lOb) gave a white
crystalline product m.p. 181-2°C in quantitative yield. IR:
3015 (=CH, aromatic), 2915 (-CH2- gr.) 1660 (C=O), 1674,
1655,1645 cm! (=CH, phenyl gr. vibrations), UV 254,225,
nm (methanol).

2-Acetyl-3 -(0' -hydroxyphenyl)-5-(p-methoxyphenyl)
cyclohexenone (12 a) was obtained by the treatment of ace-
tylacetone (1.25 g, 0.01 mole) and compound (la) (2.8 g) in
alcoholic sodium ethoxide (50 ml). This was worked up as
mentioned above finally afforded the required compound
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(lla) as a thick syrup in 63% yield. The IR an UV parameters
are in confirrnity with the structure (Found C, 74.39; H, 6.20,
Calcd for C2,H2I04: C, 74.75; H, 6.27%).

Si miiarl y, 2-acetyl-3 -( o-chlorophenyl t-S -phenyl
cyclohexenone ( I2b) was synthesized from compound (1b) as
crystalline productm.p. 185-186in quantitative yield: IR=3015
(=CH, aromatic), 2950 (CH2), 1650 (C=O), 1690, 1884 and
1665 (CH=CH-CO, gr.) 980 and 780 em" (CH, deform. vib).
Found C, 73.65, H, 5.41, Calcd for C2oH1PFI C, 73.71, H,
5.56%).

a R' R2 and R4 = H, r' = OMe
b R' R' and R4 = H, R2 = N02
C R2,R'=H,R'=CI,R4=OH
d R' and R2 = H, R' = N(CH')2' R' = OH
e R', R2 and R4 = H, R' = N(CH,),

Result and Discussion
H.O. House [17] has suggested that carbon ions with little

or no resonance stabilization give 1,2-addition whereas stabi-
lized carbon ion [18] of the type R-CR=CH C-R tends to give
1,4-addition products. The principle of the addition reaction is
still the same, but the mechanism varies a bit. Both acid and
base catalyzed pathways are available and which one is
prefered depend on the nature of substrates and reagents used.

l,4-Conjugated oxidation product 2-oxo-4, 6-diphenyl-
3, 6-dihdyro-l, 3-thiazine (2-ab) was obtained as crystalline
product from 1,3-( o-chloro) diphenyl-2-propen-l-one (1a)
and 1-(0'- hydroxyphenyl)-3-(p-methoxyphenyl)-2-propen-
l-one (1b), with thiourea using dilute sulfuric acid [19,20].
The compound (1 ab) when treated with urea under acid
catalyst, after brief refluxing yield, 2-oxo-4,6-diphenyl-l ,3,6-
trihydropyrimidine (3 ab) as crystalline products. Similar
be-haviour has been reported for amidine hydrochloride which
reacts with R-CH=CH-COR type of ketone to yield the
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cycloaddition products i.e. substituted pyrimidines in quanti-
tative yields. We also adopted similar procedure during the

reaction between guanidine hydrochloride wi th above ketones
(I-ab) to give various yields of 2-amino-4,6- diphenyl-3, 6-

dihydropyrimidine. (4-ab) in an alcoholic solution of potas-

sium hydroxide.
The mechanism of the above reactions presumably, the

initial protonation of the carbonyl group of the a, ~-un-
satureated ketone leads to the migration ofn-electron thereby
generating a carbonation at the ~-position, which is attached
by the lone pair electrons of sulfur and nitrogen from the nu-
cleophiles (e.g., thiourea and urea respectively), This was Iol-
lowcdby a cyclization process i.e. the remaining portion or
carbamide activates the rt-bond, which interacts with nitrogen
lone-pair, an thus cyclization takes place with the elemination
of water molecule.

The infrared spectral studies helped a lot of confirm the
structure of the final products (2ab-4ab). Absorption due to
carbonyl and Sec. amide show their characteristic bands
orginating in NH-mode and also groups present in the struc-
ture (2ab to 4ab) taken together were observed with reasonable
certainity. Thc infrared spectra reveals three bands in 1645-

ISIS crn' region which correspond to the carbonyl (amide-I)
NH-functions. Absorption due to the other aromatic=CH
stretching characterized the presence of two phenyl groups.
Absorption due to S-H or S-O linkage in our product is not
observed clearly in the IR spectra, which may be attributed

to the fact that =NH group instantaneously hydroiyzed to C=O
group.

The ultra violet showed absorption band characteristic to
phenyl and C=ONH groups. The bathochromic shift in these
bands may be explained due to participation of olefinic bonds
with phenyl rings. Absorptions ca 275 nm is due to heterocy-

clic ring containing -CONH functions.
When I ,3-diphenyl-2-propen-I-ones (1 ab) was warmed

with hydroxylamine hydrochloride in pyridine, it gave good

yields of yellowish crystals of the required 3,5-diphenyl 2,5-
dihydro isoxazole (5) and shows blue colour to gibb's reagent
[21]. The product when heated above their melting point,
rearranges to a lower melting 3,5-diphenyl-4, 5-dihydroi-
soxazole (6). They are apparently identical with the above
products obtained by prolong heating of compounds (1 ab)
with hyroxylamine hydrochloride in pyridine.

The 'H nmr spectrum of the compound (5) closely coin-

cide with that of 3,5-diphenyl 4,5-dihydroisoxazole ring ap-

pears as well as HA, HB and HC proton as well defined
doublets at 83.41,3.58 and 5.61 respectively with JAB=16.0Hz

JAC' 8.0; .TBc=IO.O Hz.
Hydrazine hydrate also reacts with compound (l ab) to

give 3, 5-diphenyl-4, 5-dihyropyrazoies (7). These compounds

form oily di~cetylderivatives on treatment with acetic anhy-
dride and pyridine. The 'H nmr parameter show the presence

of HA HB and HC protons appearing as double doublets at
3.00, 3.51, and 4.65 respectively. Assignments of C=C and

C=N double bonds in the given 2,5- and 4,5-dihydroisoazole
compounds have been achieved by infrared and ultraviolet ab-
sorption maxima.

The specific character of 1,3-diphenyl-2-propen-I-one
(I ab) when treated with phenyl hydrazine and ortho-nitro sub-
stituted analogye in acetic acid medium to yield the corre-

sponding phenyl hydrazones. They are on brief refluxing
readily cyclizing to desired 1,3, 5-triphcnylpyrazolincs (8 ab)
and (9). The infrared and ultravio1ctdata are in confirmitywith
the structures (8 ab) and (9).

In the literature [22], the preparation of linear m-poly-

phenyl cyclohexenones (i. e. 3, 5-disubstituted) has been

achieved, by employing the reaction of 3-ethoxy-2-cyclo-
hexenone with organolithium or Grignard reagents. The char-
acter of radicals in an a, ~-unsatllrated ketone, of the type
R-CH=CH-CO-R sources as a starting material for the synthe-
sis of m-polyphenyl system [23]. During the transformation
sequence it undergoes a base catalyzed aldol condensation,
followed by dehydration to desired 3,5-dipheny1cyclo-

hexenone, which aromatized to corresponding m-polyphenyl
products.

The Michael condensation offreshl y distilled ethyl aceto-
acetate with starting meterial (l ab) in presence of sodium

ethoxide in ethanol afforded various yields of 2-carbethoxy
3,5-diphenylcyclohexenone (10 ab). During refluxing, the
aldol products formed dehydrated leading to 2-carbethoxycy-
clohexenone product (II ab), The decarbooxylation was ob-
served under either basic or acidic conditions. Hydrolysis and
decarboxylation was achieved by alkaline conditions to give

better results.

On reJluxing the carbon ion of ~-diketone (acety lacetone)
interacts with the cationic carbon to compounds (J ab) and led

to the formation of a new carbon-carbon bond. This was
followed by cyclization, which involves the dehydration to
corresponding o, ~-cycliccnones (12 ab) in good yields. Main
features of the infrared spectra of these compounds is lowering
of the carbonyl group stretching frequencies as it is a part of the
conjugated system. Various other functional group frequen-
cies are observed in the given spectra that helps in the confir-

mation of the given structures.
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