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Synthesis of Some Novel Imidazolinone Derivatives with
Dibenzo(b,fazepine Nucleus

PRALAV V. BHATT, DEVANG N. WADIA, RAINI M. PATELT
and PRAVIN M. PATEL*

Department of Industrial Chemistry, V.P. and R.PT.P. Science College
Vallabh Vidyanagar-388 120, India
E-mail: pralavhhat@ rediffmail.com

4-Arylidene-2-phenyi-5-(4H)-oxazolones (1a~j) were prepared
by Erlenmeyer condensation. The 4-arylidene-2-phenyl-5-(4H)-ox-
azolones react with p-phenylene diamine in presence of dry pyridine
to give corresponding 3-(4-amino-phenyl)-5-benzylidene-2-substi-
tuted phenyl-3,5-dihydro-imidazol-4-one (2a—j); this was further
reacted with dibenzo (b,f) azepine-5-carbonyl chloride (3) in basic
medium to give dibenzo(b,f)azepine-5-carboxylic acid [4-(4-substi-
tuted-5-oxo-2-phenyl-4,5-dihydro-imidazol-1-yl)-phenyl]  amide
(4a—j). The constitution of the selected products has been supported
by elemental analysis, infrared spectra and "H NMR spectra. The
purity of the compounds was checked by thin layer chromatography.
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INTRODUCTION

Oxazolones are a class of small heterocycles which are important intermediates
in the synthesis of several small molecules, including amino acids, peptides“{
heterocyclic precursors“’ as well as biosensor couplings and/or photosensitive
composition devices for protcins7. Some oxazolones have shown a wide range of
pharmaceutical pmpemess. 4-Arylidene-2-phenyl-5-(4H)-oxazolones are usually
prepared from benzoylglycine, acetic anhydride and sodium acetate” ',

Literature survey reveals that 4-arylidene-2-phenyl-5-(4H)-oxazolone on reac-
tion with various heterocyclic amines'?, thiosemicarbazide derivatives' and
sulphonamides', in the presence of dry pyridine, gave corresponding imida-
zolinone derivatives of significant importance.

Many analogues of dibenzo(c.e; b,e; b,flazepines are known and exhibit
biological activities'>™'?. The dibenzo(b,f)azepines are important as derivatives
such as carbamazepine and oxcarbazepine, which have become established as
effective agents in the treatment of epilepsy and affective disorders'®. The
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‘heterocychc ‘precursor “of ‘Cdrbamazépine” and’ ‘g¥Xcarbazepine 15 ‘dibenzo (b.f)
azepine-5-carbonyl chloride and the synthesis has been reported by several

authors!™ 2. Here, the dibenzo(b.flazepine-5- carbonyl -chloride is used to con-
dense in the basic medium with the prepared imidazolinones having amino group
(2a—j). A new class of compounds (43-—J) is thus symhcsxzed and is character ized
by usual spectral methods e e

EXPFRIMENTAI

Meltmg pomts were determmed in open capnllary tubes and are uncorrected.
(All the chemicals and so!vems uscd are of ﬁdbordmﬁ'y grade and solvents were
punﬂed Cnmp etion of the reaction was momtored by TLC, silica gei GFs4 (E.
Meck). The final produus were punﬁed by column chmmamgmphy using silica
“gel 60/120 mesh, by increasing’ percentage of ethyl acetate'in carb(m temchﬂmxdc
IR (KBr, cm™') were recorded on a Shimadzu- 8400 FT:IR' spectmmeter H NMR
~ spectra on a Brucker spectrometer (300 MHz) using ~ TMS as internal standard
(chemical shift in & ppm) in CDCls'and DMSO-d,. All the synthesized compounds
gave satisfactory C, H. N analyses on Perkin-Elmer (U.S.A.) 2400 Series.

,_;C>"‘\Y,W,,// HN- NH, p/§> ,,,,, m/ w
/ MO <j \ <> ,

in dry Pyndine
Reflux for 6 hours

-
1Y RCHO - ) ":e:’b‘;'t‘h | Dibenzs (b.f) azepine-
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Fig. 1. Reaction Scheme
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General procedure for the preparation of 4-arylidem-2-phenyl-5«-( 4H)-0x-
azolones (1a-j) ,

4-Arylidene-2-phenyl-5- (4H) oxazolones were prepared according to the re-
ported method?!.

General procedure for the preparation of 3-(4-amino- -phenyl)-5-benzylide-
ne-2-substituted phenyl-3,5- dihydro-imidazol-4-one (2a-j)

Equimolar amount of 4-arylidene-2-phenyl-5-(4H)- -oxazolones and p-phenyl-
ene diamine were taken in a reaction flask attached with a reflux condenser and
refluxed «for 6 h with dry pyndme as solvent. The reaction was monitored by thin
layer chmmamgraphy, on complenon of the reaction the contents were poured in
ice water 10 give coloured precnputates

Charactenzatmn of 3- (4-ammo-phenyl)-5 (4«-methoxy -benzylidene)- 2-phe-
. ny}-3,5-dihydro-imidazol-4-one (Za)

‘Dark coloured compound. IR (KBr, cm™~ Y Vi 3300—3270 v(—NH), 3100~
3010 v(AT—CH), 2972-2916 v(C==C), 1740 v(C==0), 1251 WC—O0—C asym-
metric stretch), 1161 v(C=C), 1026 v(C—O—C sym. stret.).

'H NMR (CDCly): § 6.60-8.04 (m, 13H, Ar—H), 6.01 (s, 1H, Ar—C==CH),
4.61 (br, 2H, —NH;), 3.78 (s, 3H, —OCHy)

General procedure for the preparation of dibenzo(b,fazepine-5-carboxylic
acid [4- (4-substituted-5-0x0-2-phenyl-4,5-dihydro-imidazol-1-yl)-phenyl]-
amide (4a-j)

Dibenzo(b.fazepine carbony! chloride (0. ()12) (3) was taken in 10 mL pyridine
and added to the mixture of 2a—j in pyridine at room temperature and then stirred
for 30 min. Then the reaction mixture was heated in a water bath. The reaction
was monitored by thin layer chromatography. On completion of the reaction the
contents were poured in ice water to give coloured precipitates.

Ch’aracterizat\ion of dibenzo(b,Nazepine-5-carboxylic acid [4-{4-(4-meth-
0xy-—benzyﬂidence)-5-oxo-Z-pheny!-4,5-dihydm-imidaml-]l-y!}»phenyl]«-
amide (4a) '

Pale white coloured compound. IR (KBr, em™) Vo 3326-3276 (—NH),
3080-3008 v(Ar—CH), 2972-2916 v(C==C), 1747 v(C==0), 1650 v(C=0
amide), 1265 v(C—O—C asym. stret.), 1161 v(C==0), 1047 v(C——O——C sym.
stret.).

'H NMR (DMSO-d¢) 8 6.58-7.89 (m, 23H, Ar—H), 6.18 (s, | H, Ar—C==CH),
3.75 (s, 3H, —OCHj;), 8.54 (s, —NH).

All the other compounds 2b-j and 4b—j were prepared in a similar way; the
reaction scheme is given in Fig. | and their physical and spectral data are recorded
in Tables 1-4. |
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v s TABLE-L U e
PHYSICAL DATA FOR COMPOUNDS 2a-j

T T T
2a  40OCH; 128 620  CuHoN30; Acetone
b 4-Cl 142 626 - CypHjCIN3O Acetone
2% 4OH 158 651  CuHiN:Oz Methancl
24 4NCHy, 174 662  CuHpN©O  Dioxane
2e 4.F 148 . ?O.ﬁ - CaaHeFN;O Methanol
2 3-0CH;4OH 160 653 CpHighi0y  Ethanol
2g  2-OH,3-OCH; 138 601 'CypHgN303 - Methanol
2h  1-Naphthyl 190 641 C3HaNgO4 DMF
2 2-Cl-Quinoline 175 671  CasH7CINGO DMF
2j H 4 12 660  CpHisN30 Acetonc

TABLE-2
PHYSICAL DATA FOR COMPOUNDS 4a-j

Compd. R Zr:g) Y(;il)d mf Rccrizliil(l::;auon
4a 4-OCH; 128 62.0 CagH28N403 Dioxane/water
4  4Cl 160 666  CiHasCIN,O,  Acetone
4  4OH 158 60.1  CiHaeN4O3 Methanol/DMF
4d  4-N(CHi) 167 612  CigH3yNsO; Dioxane/water
4e  4F 178 70.1  CyHisFN4O;  Methanol/DMF
4f 3-OCHj;, 4-OH 146 61.3 CagH28N404 Dioxane/water
4g 2-0OH, 3-OCH; 138 60.1 C35H23N404 Dioxane/water
4h  1-Naphthyl 126 65.1  CaiHNsO2 " Methanol/DMF
4  2ClQunoline 155 681  CaHiCINsO2  Methanol/DMF

4j H 172 60.0 C37H3N402 DMF
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RESULTS AND DISCUSSION

The structures of all co‘mp‘o‘uhds were confirmed by IR. 'H NMR and elemental
anai%/ses. The IR spectrum of compound 2a showed the NH bands at 3326 and 3276
cm™ and the WC=0) band at 1740 cm ' The infrared spectrum of 4a gave two
bands at 1747 W(C=0) and 1161 v(C==0) which correspond to the carbony! in
5-imidazolone and the carbony! of amide at 1650, which indicates the presence of
two carbonyl groups.

_The 'H NMR spectrum of 2a shows broad peak at 4.63 ppm and was assigned
the —NH, group. The benzylidene proton of 2a (Ar—C==CH) was found mn
downfield region at 6.01 ppm. In the spectra of 4a the —NH proton shifted
downfield at §.28 ppm which 1s due to the C==0 and heterocyclic ring system
in close vicinity. Such downfield shift of the —NH proton is repﬂrted by several
researchers™. The benzylidene proton gave asinglet at 6.18 ppm; the other entire
proton was obtained in the aromatic region. ;

“The NMR data and elemental content of all the prepared compounds, viz. 2a-j
and 4a-j, are shown in Tables 3 and 4.

TABLE-3
SPECTRAL AND ELEMENTAL DATA FOR 2a-j
Found (Calcd.) (%) 1 . .
Compd. R I koA H NMR (CDCls and DMSO-dg)
2a 4-0CH;, 7465 508 11,12 5 6.60-8.04 (m. 13H. Ar—H). 6.01 o
{74.78) (5.18} (11.37) (s, 1H, Ph—~C==CH), 4.63 (br. 2H, —NH).
3.78 (s, 3H. —OCH3z)

2b 4-Cl 7085 421 11,10 8 6.80-7.85 (m. 13H, Ar—H). 6.25
(70.68) (431 1.24) (s, 1H, Ph—C==CH). 4.60 (br, 21, —NH4)

ple 4-OH 74.45 4.02 11.64  86.65-7.80(m, 13H, Ar—H), 6.30

(74.35) (4.82) (11.82) (s, IH. Ph—C=CH). 4.54 (s, —OH).
~ 4.63 (br, 2H, —NH2)

2d 4-N(CHa) 75.01 562 1431 86.90-7.84 (m. 13H, Ar—H), 6.36
(75.37) (5.80)° (14.65) (s, 1H, Ph—C==CH), 3.65 (s, 6H.
(NCHa)p), 4.63 (br, 2H. ~—NH>)

2e 4-F 7419 434 11.51 86.63-7.89 (m. 13H, Ar—H), 6.34
(73.94) (451) (11.76) (s, tH. Ph—C==CH), 4.63 (br, 2H. —NH»)

of  3.0CH;.4OH 7107 490 108 5 6.60-7.78 (m. 12H, Ar—H), 6.22
C(T1.27) (49T) (10.90) (s, IH. Ph—C=CH). 4.60 (br, 2H, NH2).
4.44 (s, —OH). 3.79 (s, 3H, —OCH3)

2g  2-0M,3-0CHy 7132 490 (081 56.67-7.84 (m.'12H, Ar—H), 6.28
(T1.67) (497) (1090) . {H, Ph—C==CH), 4.54 (s, OH), 4.60
£ , (br, 2H, —NHy), 3.79 (s, 3H, —OCH3)
2k I-Naphihyl 7258 440 1039 5 6.60-7.88 (m. 16H, Ar—H), 6.25
(12.72) (4.58) (10.60) (s, IH, Ph—C==CH), 4.60 (br, 2H, —NH2)
9 2.Cl-Quinoline 71.02 4.18 1302 56.69-7.81 (m, 15H, Ar—H), 6.30
(70.67) (4.03) (13.19) (s, 1H, Ph—C=CH). 4.63 (br, 2H, ——NH>)

2y M 214 492 1218 3690-7.84 (m. I4H Ar—H). 6.21
736) (5.05) 1238 (5 TH Ph—C=CH), 460 tbr. 2H, = NHy)
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S \ TABLEJ“ AT PR S
SPECTRAL AND ELEMENTAL DATA FOR da-j

it s

Found (Caled) (%) 'H NMR (CDCly and DMSO-de)
Compd. R - u N & ppm)
wa 40CH; 7120 460 930 5 6.58-7.89 (m, 23H, Ar—H). 6.18
(7753 @19 051 G 1H, Ar—C=CH). 3.85
© (5.3H,—OCH), 828 (. —NH)
4 4-Cl 1485 406 930 ,66.80-7.85(m,z’szA;—H).g.za,
(74.93) 425) (945 (s 1H. Ar—C=CH), 8.52 (s, —NH)
4  4-OH 7165 432 949 § 6.65-7.80 (m, 23H, Ar—H), 4.54
(77,34 (4.56) (9.75) (5, OH,621 . IH, Ar—C=CH). _
S RS0, —NH) o
4d  4-N(CHi) 2818 505 1129 6.90-7.84 (m, 23H, Ar—H). 3.6

(77.85) (5.19) (11.64) (s.6H.—NCH.621
TR ’"‘(s;'nH;*Arlec.‘—:cm'i*s;sz'(’sv —INH)
4e 4F 1749 404 951 5 6.63-7.89 (m, 23H, Ar—H). 621
707 (437 9712 G614, Ar—C=CH), 8.55 (s, —NH)
4f  3.0CH3 4-OH 7588  4.50 918 5660778 (m, 22H, Ar—H), 3.85
(75.48) (467) (9.27) (s 3H, —CHy), 4.60 (s, —CH), 6.21
(5. 111, Ar—C==CH), 8.54 (s, -—NH)
4g  20H.3-0CHy 7592 460 921 8667-7.84 (m, 22H, Ar—H). 3.85
(15.48) (4.67) (927 (s, 3H, —OCH3). 4.60 (s, —OH), 6.21
(s. — 1 H, Ar—C=CH), 8.62 (s, —NH)
4h  1-Naphthyl R128 440 939 §6.60-7.88 (m. 26H. Ar—H), 6.21
(R0.90) (4.64)  (9.20) (s 1H, Ar—C=CH). 8.50 (s, —NH)
4i 2.CLQuinoline 74.95 3.99 10.69 66.69-7.8](m.?_SHAT-—}-l)‘().Zl
(74.59) (4.07) (1087 (s, 1H, Ar—C=CH), 8.44 (s, —NH)
4 H 2898 440 1038 56.90-7.84 (m, 24H, Ar—H), 6.21
(79.55) (4.69) (1003) (s, 1H, Ar—C=CH). 8.60 (s. —NH)
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