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ABSTRACT

The synthesis of 5H-dibenzo(b,f)azepine-5-carboxgtiid [3-chloro-2-(substituted phenyl)-4-oxo-adati1-yl]-
amide(2a-d) was achieved by the reaction @&{d) with chloroacetyl chloride in presence of triettuyline. Three
substituted aryl piperazine derivativéR;3) were prepared and they were reacted wita-¢d) to give 5H-
dibenzo(b,f) azepine-5-carboxamido-4'-aryl-3'-arpiperazine-2’-azetidinong3a-1). The products have been
characterized by elemental analysis, 1R NMR,**C-NMR and mass spectral studies.

Keywords: 5H-dibenzob,flazepine-5-carboxylic acid (4-methoxy benzylidehgdirazide, 5-dibenzob,f)
azepine-5-carboxylic acid [3-chloro-2-(4-methoxyepkl)-4-oxo-azetidin-1-yl] amide, Hbdibenzob,fazepine-5-
carboxamido-4'-(4-methoxyphenyl)-3’-(o-methyl phépiperazine)-2'-azetidinone, Substituted aryl pgzne.

INTRODUCTION

A large number of dibenzogb,eb,flazepine have been synthesized and reported to Imawveber of
pharmacological activity [1,2,3]. Of this dibenbdjazepine have attracted considerable attentionclwhhows
broad range of pharmaceutically active compoungs%3 The most common method for the synthesidimenes
is the Staundinger’'s ketene-imine reaction [6].t&larazetidine derivatives of dibenbgf azepines are reported
[7,8]. Synthesis of some of aryl piperazine amided sulfonamides are reported as central nervaierayagents
[11]. Synthesis of 1-aryl piperazines under micregvaradiation has also been reported [12].

Several aryl piperazine derivatives have been faamgharmacologically active and they have beeth&gized and
reported by different researchers [13,14]. Certaijperazinly dibenzdy fthiepin and dibenzb(f)oxepins have
studied for their therapeutical importance [15].8odibenzdf,flazepine derivatives with piperazine skeleton are
reported as effective anticancer agents [16]. Spiperazinyl dibenzazepines are also reported ve kadative and
antidepressant activity [17]. The objective of firesent investigation was to develop a series of caanpounds,
which may be explored for developing pharmaceufidahportant molecules. The authors have reportetheir
previous paper the synthesis dfi-Bibenzob,flazepine-5-carboxylic acid [3-chloro-2-(4-methoxyepyl)-4-oxo-
azetidin-1-yl] amide [18]. In the present paperréported the synthesis and characterization ofewdifft -
dibenzob,fazepine-5-carboxamido-4’-aryl-3’-aryl piperazinea2etidinone3a-l (Scheme I)from 5H-dibenzob,f)
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azepine-5-carboxylic acid [3-chloro-2-(substitutggzhenyl)-4-oxo-azetidin-1-yl]l-amide [15]2a-d, and aryl
piperazine. All synthesized compounds were chariaet by elemental analysis, IR, NMBC-NMR and mass
spectrometric (MS) techniques.

MATERIALS AND METHODS

Melting points were determined in open capillarpds and are uncorrected. All the chemicals aneeatd used
were of Laboratory Grade and solvents were purifigduitable methods. IR spectra were recorded Shimadzu-
8400 FT-IR spectrometer using KBr disE. NMR spectra were recorded on a Brucker 300MHzspmeter using
TMS as an internal standard in CR@nd DMSO-¢ 3C-.NMR spectra were recorded on DPX 200 Brucker FT-
NMR, mass spectra on a Hewlett-Packard 5989, QpatiraMass Spectrometer and LC-MS on a Perkin Eksfidr
165. The Elemental analysis was performed on aifPdekner 2400 Series Il instrument and found to be
satisfactory.

General procedure for the Preparation of $-dibenzo,f)azepine-5-carboxylic acid [3-chloro-2-(4-methoxy
phenyl)-4-oxo-azetidin-1-yl]-amide 2a-d. A solution of %-dibenzob,f)azepine-5-carboxylicacid-(substituted
benzylidene)-hydrazidda-d (0.01 mole) in dry dimethylformamide was addedatowell stirred mixture of
chloroacetyl chloride (0.012 mole) and triethylamii®.012 mole) at®@ and then stirred for 12-24 hours and kept
overnight at room temperature. The contents wetggubin crushed ice with stirring and the obtaipeaduct was
filtered, washed with water and dried. The produas recrystallized from suitable solvent.

5H-dibenzo,f)azepine-5-carboxylic acid [3-chloro-2-(4-methoxy Ipenyl)-4-oxo-azetidin-1-yl] amide 2a
Orange crystals, Yield 68%, m.p 182, (Found : C, 67.30; H, 4.47; N, 9.40 Calcd. @¢H,, CIN;Os: C, 67.34;
H, 4.48; N, 9.42%(2a), IR (KBr): 3359 (NH), 3008 (Ar C-H), 2964 and 2852 (£I€-H), 1745 and 1714 (C=0,
B-lactam ring), 1697 and 1681 (NH-C=0), 1506, 1864N), 1261, 1026 (C-O), 692 (C-CI);

(2a): *H NMR (CDCL): 6 8.67 (s, 1H, -NH), 7.75 (d, J= 7.60 Hz, 2HQCH; phenyl ring), 7.69-7.19 (m, 8H, Ar-
H), 7.17 (s, 2H, CH=CH), 6.90 (d, J=7.75 Hz, 2HD@H; phenyl protons), 6.74 (d, J=10.51 Hz, 1H, Ar-CH-N)
4.87 (d, J=10.19 Hz, 1H, N-CH-CI), 3.86 (s, 3H, 4@ (2a): MS : m/z(%)446 (12.4,M), 254 (46.8, M), 220
(18.7, M), 192 (100), 177 (10.9), 134 (202a) *C NMR (CDCL): 167.4 (C=0, Azetidinone ring), 162.5
(hydrazone C=0), 138.9; 138.1; 134.3; 133.9; 1313W.4; 129.7; 129.4; 129.1; 128.7; 126.5 (Arom@&t)c 145.6
(CH-CI of azetidinone ring), 115.0 (Azetidine rir@H), 56.1 (-O CH).

The Elemental and NMR Spectral dat®afd are tabulated iffable |

General Procedure for the preparation of Substitute aryl piperazine R;3

(Ry=0-methyl phenyl piperazine; R=m-Chloro phenyl piperazine; Rs=p-Hydroxy phenyl piperazine) Different
aromatic amines such agmethyl aniline,mchloro aniline ang-hydroxy aniline (0.1 mole) were taken along with
bis-(2-chloro-ethyl)-amine (0.14 mole) in water imaatol (1:1) and carefully 40%NaOH was added unil§y the
contents were refluxed for two hours until pH-&a&hieved. Concentrated NaOH was added to the osattixture
until it is completely alkaline (pH-12). The contenvere taken in separating funnel and then exdaeith toluene.
The toluene layer was distilled and pale colorgdifl was obtained. This liquid was taken in isogt@icohol and
dry HCI gas was passed, to get the correspondidgpbliloride salt.

General procedure for the preparation of 31-dibenzop,f)azepine-5-carboxamido-4'-aryl-3’-aryl piperazine-
2’-azetidinone 3a-l.To a well stirred solution of substituted arypg@iazine (0.013 mole) in 20 ml. of acetone,
minimum quantity of anhydrous potassium carbon&€1© mole), was added along wifla-d (0.013 mole)
dissolved in small amount of acetone. After stgrfor 0.5 hr, the reaction mixture was kept undasiux for 10 hr
on a water bath. The contents were then pouredlith water, extracted with chloroform, and the satvevas
evaporated under vacuum to get the product. Yigid8%

5H-dibenzob,f)azepine-5-carboxamido-4'-(4-methoxyphenyl)-3'¢-methylphenyl piperazine)-2'-azetidinone
(3a), Light yellow colored compound, Yield 68%, m.p 148, (Found : C, 67.30; H, 4.47; N, 9.40 Calcd. for
CasHao CIN3Os: C, 67.34; H, 4.48; N, 9.42%3a), IR (KBr): 3359 (NH), 3008 (Aromatic C-H stretct)964 and
2852 (Methyl C-H Stretch), 1697 and 1681 (C=0),3aAd 1714 (C=CB-lactam ring), 1506 (C-N of N-CH-Ar),
1361 (C-N Stretch), 1261 (C-O-C Asymmetric Stretdlf)26 (C-O-C Symmetric Stretct{ga),"H NMR (CDCL): &
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8.67 (s, 1H, -NH), 7.17 (s, 2H, CH=CH), 7.13 (1Hadyl piperazine , J=7.3, 8.0 Hz), 6.88 to 7.42 {&H, Ar-H),
6.75 (1H, d, Ar-CH, J=9.0Hz), 4.21 (1H, d, CH-Nmperazine, J=9.0Hz), 6.96 (1H, m, aryl piperazited1 (1H,
d, aryl piperazine, J=7.3, 8.0Hz) , 3.87 (s, 3HCHY), 3.50 (s, 8H, 4-CHof piperazine), 2.16 (s, 3t8;CH; aryl
piperazine)y(3a), LC-MS: 585.2 (M), 410 (M), 369 (M), 235 (M), 262 (M), 220 (M), 193 (M), 175 (M+2), 84
(M); (3a), *C NMR (CDCE): 167.4 (C=0, Azetidinone ring), 162.5 (hydrazone ¢;=[38.6; 138.1; 134.6; 133.9;
131.2; 130.7; 129.7; 129.4; 129.1; 128.7; 126.41.712121.2; 120.0, 145.1 (CH-N of azetidinone rin$)5.6
(Azetidine ring —CH), 57.8; 57.4 (C of piperazimeg), 56.0 (-O CH), 13.1 ¢-tolyl C).

The Elemental and NMR Spectral dateBafl are tabulated itable I, Il & V.

A

o I?l CAC, Triethylamine o N/H
N -H 0°C, 12-24 hrs. ,1,
R1
(6]
R1
Cl
(1a-d) (2a-d)
NH, _CH,CH,CI (40% NaOH) H_N/ \N
R H—N -
+ \CHZCHZCI Reflux in Methanol /
Extract in Toulene R
R1-3
+
O N O O N O
O)\T/H DMF, K,CO, A
R1 N R1 ,L
o o)
[Nj Cl
2a-d
\ (2a-d)
R
(3a-l) 13

Scheme I-81-dibenzop,f)azepine-5-carboxamido-4’-Aryl-3’-Aryl piperazine-2'- azetidinone 3a-I.
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Table I: Elemental & NMR Spectral data of 2a-d.

Co R1 M.P. Molecular Found & (Calculated) 'H-NMR (CDCl 3 & DMSO-dg)
) (°C) Formula % C %H %N (8 ppm)
8 8.67 (s, 1H, -NH), 7.75 (d, J= 7.60 Hz, 2H, p-QQdthenyl ring),
) 67.15 447 935 7.69-7.19 (m, 8H, Ar-H), 7.17 (s, 2H, CH=CH), 6.8) J=7.75 Hz,
2a 4-0CH 182  GHNOCl 6734 (452) (9.42) 2H, 4-OCH phenyl protons), 6.74 (d, J=10.51 Hz, 1H, Ar-CH-N)
4.87 (d, J=10.19 Hz, 1H,-CH-CI), 3.86 (s, 3H-OCHy).
6420 378 0.95 88.52 (s, 1H, -NH), 7.88-6.80 (m, 8H, Ar-H + 4H, 44@henyl ring),
20 4Cl 160 GHNOCE 0 381 (933 710 (5 2H. CH=CH), 6.66 (d, J=10.50 Hz, 1H, Ar-6hi 4.86 (d,
: : : J=10.20 Hz, 1H, -CH-CI).
66.98 4.12 0.65 8 8.62 (s, 1H, -NH), 7.80-6.90 (m, 8H, Ar-H + 4HOH phenyl ring),
2c 4OH 184 GHaNOCI 2370 430 (973 695 (s 2H, CH=CH), 6.75 (d, J=10.50 Hz, 1H.ArGH 485 (d
: : : J10.22 Hz, 1H, I-CH-CI), 3.40 (s, 1H-OH).
6054 428 1009 0866 (s, TH, -NH), 7.80 (m, 8H, Ar-H +5H, pheniylg), 6.85 (s, 2H,
2d H 172 GHiN:0.Cl : : 09 " CH=CH), 6.72 (d, J=10.45 Hz, 1H, Ar-CH-N), 4.83 (&10.20 Hz,
(69.39) (4.33) (10.12)
1H, N-CH-Cl).
Table II: Elemental & NMR Spectral data of 3a-d.
M. P Molecular Found & (Calculated) *H-NMR (CDCl ; & DMSO-dg)
Co. Ry R1 (°C) Formula % C %H %N (6 ppm)
3 8.85 (5, 1H,-NH), 7.42-6.88 (m, 16H, Ar-H), 7.13, OH,
! ) 148- 7405 596 11.85 CH=CH), 6.75 (d, 1H, Ar-CH), 4.21 (d, 1H, CH -N)83 (s,
8a  oCHs  40CH "5 GHeNsOs (735850 (5102) (11.96) 3H, -OCH), 3.50 (s, 8H, 4 -Chlof piperazine), 2.16 (s, 3H, -
CH3)
_ 5 8.86 (s, 1H,-NH), 7.40 -6.88 (m, 16H, Ar-H), 7.82 2H,
3b  0-CHs 4-Cl 1177% CagHaoNsO5Cl (;g"gi) (g'i% (ﬁ'g% CH=CH), 6.73 (d, 1H,Ar-CH), 4.20 (d, 1H, CH -N)58. (s,
' ' ' 8H, 4-CH of piperazine), 2.10 (s, 3H, -GH
5 8.80(s, 1H, -NH), 7.42-6.88 (m, 16H, Ar-H), 7.1 H,
! ) 192- 7322 572 1210 CH=CH), 6.72 (d, 1H, Ar-CH),4.20 (d, 1H, CH-N), 8.5,
3¢ oCH  40H = g5 CeHaNsOs (73753 (5582) (12.25) 8H, 4-Chb of piperazine), 3.80 (s, 1H, -OH), 2.10 (s, 3H,
CH3)
_ 5 8.86 (s, 1H, -NH), 7.40-6.80 (m, 17H, Ar-H), 7.82 2H,
3d  oChs H 0 N0, (;‘5"22) (g'gg) (ﬁ'gg) CH=CH), 6.75 (d, 1H,Ar-CH), 4.21 (d, 1H,CH -N), 2.5s.
) ) ) 8H, 4-CH of piperazine), 2.14 (s, 3H, -GH
Table Ill: Elemental & NMR Spectral data of 3e-h.
Co R, R1 M. P Molecular Found & (Calculated) % C *H-NMR (CDCl ; & DMSO-dg)
) (°C) Formula %H %N (& ppm)
3 8.86 (s, 1H, -NH), 7.40-6.88 (m, 16H, Ar-H), 7.10
) 152- 69.78 5.25 1142 (s, 2H, CH=CH), 6.71 (d, 1H, Ar-CH), 4.10 (d, 1H,
Se. mCl  4-0CH /55 CoHeNsOCl  go'36y  (5732)  (1155) CH-N). 3.86 (s, 3H, -OCH), 3.55 (s, 8H, 4-Chiof
piperazine).
) 5 8.82 (s, 1H, -NH), 7.40-6.80 (m, 16H, Ar-H), 7.15
3t mCl ac T CuHaNiOCh (22'23) (j'%) (ﬁi?) (s, 2H, CH=CH), 6.72 (d, 1H,Ar-CH), 4.20 (d, 1H,
' ' ' CH-N), 3.54 (s, 8H, 4-Cklof piperazine).
58.82 (s, 1H, -NH), 7.45-6.85 (m, 16H, Ar-H), 7.10
) 180- 68.75 5.02 1173 (s, 2H, CH=CH), 6.76 (d, 1H,Ar-CH), 4.12 (d, 1H,
3g. mCl 4O0H gy GuHaNSOCl  (go'a7y  (511)  (11.83) CH-N), 3.88 (s, 1H, -OH). 351 (s, 8H. 4-Gldf
piperazine).
5 8.80 (s, 1H, -NH), 7.40-6.80 (m, 17H, Ar-H), 7.20
166- 70.55 5.12 12.10 t
3h  mcCl H lop  CuPNOCI  Joid 275 1576 (S 2H. CH=CH), 6.74-6.70 (d, IHA-CH), 4.22-4.11

(d, 1H, CH-N), 3.50 (s, 8H, 4-GHof piperazine).
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Table IV: Elemental & NMR Spectral data of 3i-I.

Co Re R1 M. P Molecular Found & (Calculated) 'H-NMR (CDCl ; & DMSO-dg)
' (°C) Formula %C %H %N (6 ppm)
8 8.80 (s, 1H, -NH), 7.24-6.88 (m, 16H, Ar-H), 7.5
3i p- 4- 159- 71.88 5.35 11.77 2H, CH=CH), 6.74 (d, 1H, Ar-CH), 4.15 (d, 1H, CH-
1 CssH33NsO4

OH OC 162 (71.53) (5.66) (11.92) N), 4.42 (s, 1H, Ph-OH, with piperazine ring), 3.85
3H, -OCH;), 3.50 (s, 8H, 4-Cklof piperazine).
8 8.82 (s, 1H, -NH), 7.40-6.85 (m, 16H, Ar-H), 7.(3
3 p- 4-Cl 151- CotHeeN-OCl 68.71 5.02 11.75 2H, CH=CH), 6.72 (d, 1H,Ar-CH), 4.24 (d, 1H, CH-N),
I oH 153 BTSN (68.97) (5.11) (11.83)  4.45 (s, 1H, Ph-OH with piperazine), 3.56 (s, 8tGH,
of piperazine
5 8.80 (s, 1H, -NH), 7.42-6.88 (m, 16H, Ar-H), 7.@0

a P oaon 5 o 71.02 (g'fé) 1211  2H, CH=CH), 6.76 (d, 1H,Ar-CH), 4.08 (d, 1H, CH-N),
OH 178 saTisrNeA (71.19) : (12.21)  4.40 (s, 1H, Ph-OH, with piperazine ring), 3.80LKs,
Ar-OH), 3.50 (s, 8H, 4-CHof piperazine).
8 8.80 (s, 1H, -NH), 7.45-6.80 (m, 17H, Ar-H), 7.0
3l p- H 142- o LNo 73.01 5.52 1255  2H, CH=CH), 6.70 (d, 1H, Ar-CH), 4.10 (d, 1H, CH-
OH 145 BaTIsINES (73.23) (5.60) (12.56) N), 4.42 (s, 1H, Ph-OH, with piperazine ring), 350
8H, 4-CH of piperazine).
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