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Introduction

Cancer has become most challenging problem and leading cause of death worldwide. Various synthetic and certainly
heterocyclic compounds have been reported for their anticancer activity(1- 7,13,16). Therefore, synthesis of compounds with
biological anti- cancer interest is the driving force for the discovery and design of new bioactive compounds. Moreover, the
biological and medicinal activity of pyranes (4,6-9 ), pyrimidines(10-12 ) pyridines(13-16), pyrazoles(17-19) and thioles(20-
22) has stimulated considerable interest in the chemistry of these ring systems. In addition, fluorinated compounds are of
promising pharmacological activities which are originated from their unique high thermal stabilities and lipophilicity (23). In
view of these reports and in continuation of our previous works in heterocyclic chemistry, we have herein synthesized novel
heterocyclic ring systems fused with 3-fluoro-6,7,8,9-tetrahydro-5H-benzohepten-5-one (1) in order to evaluate their anti-

tumor activities.
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Chemistry

In the present work , 8-Fluoro-1-benzosuberone (1) was condensed with aromatic aldehydes , namely , benzaldehyde , 4-
fluoro,3,4-dimethoxy ,4-N,N-dimethylamino ,4-amino and 4-(pyridine-3-yl) benzaldehydes in the presence of alcoholic
potassium hydroxide to give the newly synthesized compounds (2a-f) , respectively (Scheme 1) . The structure of compounds
(2a-f) was established on the basis of IR and 1 H NMR evidences.
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On refluxing arylmethylene derivatives ( 2 a-c) with urea in ethanolic potassium hydroxide , pyrimidin-2-one derivatives( 3a-
c) were obtained . Treatment of compounds ( 2c-e) with phenylhydrazine and few drops of triethylamine as a catalyst
furnished pyrazole derivatives (4c-e) Fused pyrane ring systems ( 5a-€) were obtained by stirring a solution of arylmethylene
derivatives ( 2 a-e) and malonitrile in absolute ethanol and few drops of piperidine as a catalyst . Reaction of compound

(2a,b) with malononitrile and ammonium acetate in the presence of triethyl amine gave the corresponding pyridine-3-
carbonitriles (6a,b) (Scheme 2) .
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On the other hand , 2-Amino- thiophene ester (7a ) and 2-amino thiophene carboxamide (7b ) were synthesized by

condensing cyanonitriles,sulfur powder and 3-fluoro-6,7,8,9-tetrahydro-5H-benzocyclohepten-5-one (1 ) in presence of

dimethyl amine as a catalyst under Gewald reaction condition(24 ) .Condensation of compound (1) with malononitrile

afforded ylidene malononitrile derivative (8) . Compound ( 8) was reacted with p-fluorobenzaldehyde and ammonium acetate

to afford 2-amino-4-aryl-10-fluoro-6,7-dihydro-5H-benzo[3,4]cyclohepta[1,2-c]pyridine-1-carbonitrile (9) (Scheme3).
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Biological Screening

Some of the synthesized heterocyclic compounds were screened for their anticancer activity. Each compound was tested at
four concentrations against 3 cell lines of human cancer which are breast, colon and prostate cancer. The results expressed as
IC50, which the drug concentration (M) is causing a 50% reduction in the net protein increase in control cells during the drug
incubation, are collected in TABLE 1. It has been observed through the results obtained from the antitumor test that: 1
Pyrane, pyrazole pyrimidine and pyridine moieties fused to fluorobenzosuberone ring are essential for antitumor activities. 2

Compounds (2b,d), (3b), (5,b-d)are the most active prepared derivatives against breast cell lines.
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TABLE 1. In vitro tumor cell growth inhibition data against three different tumor/cell lines.

Panel/cell line Panel/cell line

Compd Breast Colon Prostate Breast | Colon Prostate

cancer cancer cancer [Compound | cancer | cancer cancer

MCF7 HCT PC3 MCF7 [ HCT PC3
2a 7.55 18.2 9.32 e 14.7 19.6 13.5
2b 3.06 29.3 10.9 5h 4.2 9.92 11.6
2¢ 12.88 15.89 22.5 5e 4.98 11.76 9.18
2d 4.1 10.9 17.6 Gd 4.56 8.8 20.7
2e 17.7 23.2 9.9 Ga 16.9 27.3 18.1
3b 5.01 14.2 16.32 6h 15.6 21.9 10.1
3c 18.12 7.54 21.35 7b 12.9 17.13 23.9
4c 16.23 19.6 10.8 o 9.1 11.8 8.78
4d 12.87 30.6 11.1 - - - -

Experimental Section

Melting points were determined on open glass capillaries using an electrothermal I A 9000 digital melting point apparatus
and are uncorrected. IR spectra are recoded (KBr) on PyeUnicam SP-1000 instrument spectrophotometer. 1H NMR spectra
are obtained on a Varian Mercury VXR -300 MHz spectrometer (CDCI3) using tetramethylsilane (TMS) as an internal
reference. Chemical shifts are expressed as (ppm). Mass spectra are recorded on an MS 30 or MS 9 (AEI) mass spectrometer
operating at 70 eV . The elemental analyses are formed at Micro Analytical center at Cairo University and the Micro
Analytical unit at the National Research Center. Follow up the reactions and checking the purity of the compounds are made
by TLC on silica gel precoated aluminum sheets (Type 60 F 254, Merck, Darmstadt, Germany), and the spots are detected by
exposure to UV lamp at 365 nm for few seconds. The antitumor activity is evaluated by National Cancer Institute, Cancer
Biology Department, Cairo University. All the chemicals purchased from Sigma-Aldrich company, and are used as received

without further purification.

6-(Substituted benzylidine)-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2a-f)

To a mixture of 8-fluoro-1-benzosuberone (1) (1.78 g, 10 mmol) and aromatic aldehydes, namely, benzaldehyde, p-fluoro,
3,4-dimethoxy, p-N, N-dimethylamino, p-nitro and p-(pyriden-3-yl) benzaldehyde (10 mml), a solution of potassium
hydroxide [ 0.56 g, (10 mmol) in 0.5 ml water ] was added in ethanol (10 ml) and the reaction mixture was stirred at room
temperature for 1 h. The formed precipitate was filtered off, washed with water, dried and crystallized from the proper

solvent to give the corresponding arylmethylene derivatives (2a-f) respectively.
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6-Benzylidine-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2a)

Yield (92%); m.p.122°C-122.7°C (Ethanol); IR (KBr, cm™): 1666 (C=0); 1H NMR (CDCI3) 8.1 (s, 1H, =CH proton), 8.00-
7.8 (m,3H, Ar H),7.3 (m,5H, Ar H) and 3.1-2.9 (m, 6H, 3CH> of cycloheptene ring); MS, m/z (%): 266 [M*] (29), 189 [M*-
CeHs] (100), 161[189-CO] (71), Anal. Calculated% for C1g HisOF 266 (found) C 81.2(81); H 5.64 (5.61); F 7.14 (7.10).

6-(p-Fluorobenzylidine)-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2b)

Yield (86%); m.p.107°C-108°C (Ethanol); IR (KBr, cm1): 1655 (C=0); 1H NMR (CDCI3) 8.4 (s, 1H, =CH proton), 8.5-7.7
(m,3H, Ar H),7.9 (m,5H, Ar H) and 3.3-3.1 (m, 6H, 3CH; of cycloheptene ring); MS, m/z (%): 284 [M*] (39), 189 [M*-
CeH4F] (100), 161[189-CO] (66), Anal. Calculated% for C1s H14OF2 284 (found) C 76.05(75.97); H4.92 (5.01); F 13.38
(13.08).

6-(3’, 4°-Dimethoxybenzylidine)-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2c)

Yield (79%); m.p.144°C-144.7°C (Ethanol); IR (KBr, cm™): 1660 (C=0); 1H NMR (CDCI3) 8.6(s, 1H, =CH proton), 8.5-7.8
(m, 3H, Ar H),7.5-7.2 (m,4H, Ar H), 3.5 (s,6H,2CH3) and 3.0-2.3 (m, 6H, 3CH; of cycloheptene ring); MS, m/z (%): 326
[M*] (31), 189 [M*-CsHs (OMe),] (73), 161 [189-CQ] (100), Anal. Calculated% for CzoH1903F 326 (found) C 73.62 (73.58);
H 5.83 (5.79); F 5.83 (5.72).

6-(p-N, N-Dimethylaminobenzylidine)-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2d)

Yield (76%); m.p.174°C-175°C (n-hexane); IR (KBr, cm™?): 1667 (C=0); 1H NMR (CDCI3) 8.2(s, 1H, =CH proton), 8.2-7.8
(m,3H, Ar H),7.5-7.3 (m, 4H, Ar H),2.9(s,6H,2CHj3) and 3.2-2.1 (m, 6H, 3CH of cycloheptene ring); MS, m/z (%): 309 [M*]
(27), 189 [M*-CsHsNMe;] (68), 161 [189-CO] (100), Anal. Calculated% for C20H20NO F 309 (found) C 77.67(77.53); H 6.47
(6.38); F 6.15 (6.1).

6-(p-Nitrobenzylidine)-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2e)

Yield (66%); m.p.165°C-166.5°C (Ethanol); IR (KBr, cm): 1660 (C=0); 1H NMR (CDCI3) 8.5(s, 1H, =CH proton), 8.3-7.8
(m,3H, Ar H), 7.2-7.5 (m, 4H, Ar H) and 2.9-2.1 (m, 6H, 3CH. of cycloheptene ring); MS, m/z (%): 311 [M™] (18), 189 [M*-
CsHaNO3] (56), 161[189-CO] (100), Anal. Calculated% for C1sH14NO3 F 311 (found) C 69.45 (69.41); H 4.5 (4.47); N 4.5
(4.49) F 6.11 (6.1).

6-[(p-Pyridin-3-yl) benzylidine]-3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (2f)

Yield (66%); m.p.184°C-186.5°C (n-hexanel); IR (KBr, cm™): 1650 (C=0); 1H NMR (CDCl3) 8.6(m, 3H, of pyridine
ring)7.7(s, 1H, =CH proton), 7.6-7.2 (m, 4H, Ar H),7.2-7.5 (m, 4H, Ar H) and 3.2-2.9 (m, 6H, 3CH. of cycloheptene ring);
MS, m/z (%): 343 [M*] (15), 265 [M*-CsHaN](22) 189 [M*-C11HgN](28), 161[189-CO](100), Anal. Calculated% for
C23H1sNOF 343 (found) C 80.47 (80.44); H 5.25 (5.20); N 4.08 (4.00) F 5.54 (5.52).

Synthesis of 10-fluoro-4-aryl-1, 3, 4, 5, 6, 7Thexahydrobenzo-[6, 7 ] cyclohepta[1,2-d] pyrimidine-2-one derivatives (3a-
c) A mixture of (2a-c) (10 mml) and urea (0.6 g, 10 mmol) in ethanolic potassium hydroxide (2 g KOH in 100 ml ethanol) is
refluxed for 5 h. The formed precipitate is filtered off, washed with water, dried and crystallized from the proper solvent to

give (3a-c), respectively.
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10-Fluoro-4-phenyl-1, 3, 4, 5, 6, 7Thexahydrobenzo-[6, 7] cyclohepta [1, 2-d] pyrimidine-2-one (3a)

Yield (71%); m.p.171-173°C (ethanol) ; IR (KBr, cm™) : 3334,3260 (2NH); 1H NMR (DMSO-d6) 9.9, 8.6 (25, 2 H,
2NH,D20 exchangeable), 8.3.-7.60 (m, 3H, Ar H), 7.3-6.7(m,5H,aromatic )5.2 (s,1H, pyrimidine H)and 3.2-2.1 (m,6H,3CH
of cycloheptene ring) ; MS, m/z (%) : 308 [M+] (53), 231 [M+ -C¢Hs] (100), and 212[ 219-F ] (28); Anal Calculated% for
CioH17 N2O F 308(found) C 74.03 (73.77); H 5.52 (5.5) ; N 9.09 (9);F 6.17 (6.04).

10-Fluoro-4-(p--fluorophenyl)-1, 3, 4, 5, 6, 7-hexahydrobenzo-[6, 7] cyclohepta [1, 2-d] pyrimidine-2-one (3b)

Yield (83%); m.p 243°C-236°C (Ethanol); IR (KBr, cm™): 3414,3333 (2NH); 1H NMR ((DMSO-ds)): 10.1-9.6(2s, 2H, 2NH,
D,0 exchangeable), 7.9-7.3(m, 4H, Ar H), 7.7-6.8 (m, 3H, Ar H), 5.10 (s, 1H, pyrimidine H) and 2.9-2.3 (m, 6H, 3CH; of
cycloheptene ring); MS, m/z (%): 326 [M*] (95), 231 [M*-CgH4F] (100) and 212[ 219-F ] (80); Anal. Calculated% for Cag
H16N2OF, 326 (found) C 69.9 (69.85); H 4.9 (4.86); N 8.58 (8.55); F 11.66 (11.65).

10-Fluoro-4-(3, 4-dimethoxyphenyl)-1, 3, 4, 5, 6, 7Thexahydrobenzo-[6, 7] cyclohepta [1, 2-d] pyrimidine-2-one (3c)
Yield (89%); m.p 271°C-272°C (Methanol); IR (KBr, cm™): 3333,3245 (2NH); 1H NMR ((DMSO-dg): 10.6,9.2(2s, 2H,
2NH, D,0 exchangeable), 8.1-7.7(m, 4H, Ar H),7.6-7.1 (m, 3H, Ar H), 5.2 (s, 1H, pyrimidine H), 3.9(s,6H,2CH3) and 2.9-2
(m, 6H, 3CH2 of cycloheptene ring); MS, m/z (%): 368 [M*] (80), 231 [M*-C¢H3(OMe),] (100) and 212[ 231-F ] (45); Anal.
Calculated% for C21H2:1N2OsF 368 (found) C 68.48 (67.65); H 5.71 (5.7); N 7.61 (7.6); F 5.16(5.11).

Synthesis of 3-aryl-9-fluoro-2-phenyl-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-c] pyrazole derivatives
(4c-e)

To a mixture of compounds (2c-e) (5mmol) and phenyl hydrazine (0.54 g, 5 mmol) in absolute ethanol (50 ml, few drops of
triethylamine (TEA) are added as a catalyst. The reaction mixture is refluxed for 4 h, after cooling; the formed solid is

collected by filtration, dried and crystallized from the suitable solvent to give the corresponding pyrazole derivatives (4c-e).

3-(3, 4-Dimethoxyphenyl)-9-fluoro-2-phenyl-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-c] pyrazole (4c)
Yield (78%); m.p. 198°C-200°C (ethanol); IR (KBr, cm™): 1565 (C=N);1H NMR (C DCI3):7.7-6.9 (m, 11H, Ar H) 4.6-4.5(d,
1Ha, pyrazole H), 4,3-3.35 (m,3H, Hb+CH,, cycloheptene ring), 3.8(s, 6H, 2CHs) and 3.1-1.9 (m, 4H, CH,, cycloheptene
ring); MS, m/z (%): 415 [M*] (69), 278 [M*-CsH3(OMe);] (100), 201 [ 278-C6H5] (50) and 182 [ 201-F ] (41); Anal.
Calculated% for CasHaaN2O,F 415 (found) C 75.18 (75.08); H 5.78 (5.71); N 6.75 (6.70) F 4.57 (4.51).

3-(4-N, N-Dimethylaminophenyl)-9-fluoro-2-phenyl-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-c] pyrazole
(4d)

Yield (73%); m.p. 217°C-219°C (ethanol); IR (KBr, cm™): 1579 (C=N);1H NMR (CDCI3):,7.67-6.2 (m, 12H, Ar H) 4.8 (d,

1Ha,pyrazole H), 4,65-3 (m, 3H, Hb+CHy, cycloheptene ring), 2.7(s, 6H, 2CH3) and 2.9-1.9 (m, 4H, CH,, cycloheptene ring);
MS, m/z (%): 398[M*] (56), 278[M*-C6H4N(Me),] (100), 201 [ 278-C6H5] (13) and 182 [ 201-F ] (32); Anal. Calculated%
for CasH2sNsF 398 (found) C 78.39 (78.29); H6.28 (6.17); N 10.55(10.47) F 4.77 (4.65).
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3-(4-Nitrophenyl)-9-fluoro-2-phenyl-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-c] pyrazole (4e)

Yield (63%); m.p. 201°C-203°C (ethanol); IR (KBr, cm™): 1568 (C=N);1H NMR (CDCI3): 8.1-7 (m, 12H, Ar H) 4.5-4.2 (d,
1Ha, pyrazole H), 4,4-3.6 (m, 3H, Hb+CHy>, cycloheptene ring), and 2.9-1.7 (m, 4H, CH,, cycloheptene ring); MS, m/z (%):
400 [M*] (66), 278[M*-CsH4NO2] (100), 201 [ 278-C¢Hs] (19) and 182 [ 201-F ] (22); Anal. Calculated% for C24H19N302
F 400 (found) C 72 (71.8); H 4.75 (4.66); N 10.5 (10.3) F 4.75 (4.71).

Synthesis of 2-amino-4-aryl-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-3carbonitrile
derivatives (5a-e)

A mixture of compounds (2a-e) (5 mmol), malononitrile (0.33 g, 5mmol) and few drops of piperidine in absolute ethanol
(100 ml) is stirred at room temperature for 8 h. The solvent is concentrated under reduced pressure; the formed solid is

filtered off, dried and crystallized from the proper solvent to give the corresponding cyanoaminopyrane (5a-€), respectively.

2-Amino-4-phenyl-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-3carbonitrile (5a)

Yield (58%); m.p. 228°C-229°C (Ethanol); IR (KBr, cm™): 3400, 3370 (NH_) and 2220 (CN); 1H NMR (CDCI3): 7.4-6.9 (m,
3H, Ar H), 6.3 (m, 3H, Ar H),4.1 (s, 2H, NH>), 3.9 (s, 1H, pyrane proton), and 2.8-2.3 (m, 6H, 3CH; of cycloheptene ring);
MS, m/z (%): 332[M*] (46), 255 [M*-CgsHs] (72), 213 [255-NH,, CN] (100), 194[ 213-F ] (13); Anal. Calculated% for
C21H17N2OF 332 (found) C 75.09 (75.06); H 5.12 (4.09); N 8.4 (8.28); F 5.72 (5.66).

2-Amino-4-(p-fluorophenyl)-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-3carbonitrile (5b)
Yield (61%); m.p. 241°C-242°C (Ethanol); IR (KBr, cm™): 3380, 3365 (NH_) and 2220 (CN); 1H NMR (CDCI3): 7.1-6.8 (m,
3H, Ar H), 6.4 (m, 3H, Ar H),4 (s, 2H, NH>), 4.6 (s, 1H, pyrane proton), and 2.6-1.7 (m, 6H, 3CH, of cycloheptene ring);
MS, m/z (%): 350[M*] (61), 255 [M*-CeHsF] (55), 213 [255-NH,, CN] (100), 194[ 213-F ] (18); Anal. Calculated% for
C21H1sN2OF 2350 (found) C 72 (71.8); H 4.57 (4.47); N 8 (7.6); F 10.86 (10.6).

2-Amino-4-(3°, 4’-dimethoxyphenyl)-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-3carbonitrile
(5¢)

Yield (77%); m.p. 273°C-275°C (Methanol); IR (KBr, cm™): 3443, 3385 (NH,) and 2218 (CN); 1H NMR (CDCI3): 7.6-6.8
(m, 3H, Ar H), 6.1 (m, 3H, Ar H),3.9 (s, 2H, NH>), 3.9 (s, 1H, pyrane proton), 3.9(s,6H,2CH3) and 3-2.8 (m, 6H, 3CH; of
cycloheptene ring); MS, m/z (%): 392[M*] (46), 255 [M*-CsH3 (OMe),] (81), 213 [255-NH,, CN] (100), 194[ 213-F ] (19);
Anal. Calculated% for C3H21N203F 392 (found) C 70.41 (70.34); H 5.36 (5.28); N 7.14 (7.03); F 4.85 (4.71).

2-Amino-4-[(p-dimethylamino) phenyl]-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-
3carbonitrile (5d) Yield (71%); m.p. 256°C-258°C (Ethanol); IR (KBr, cm™): 3444, 3390 (NH,) and 2222 (CN); 1H NMR
(CDCI3): 7.6-6.7 (m, 3H, Ar H), 6.4 (m, 3H, Ar H),3.6 (s, 2H, NH2), 4.1 (s, 1H, pyrane proton), 3(s,6H,2CH3) and 2.7-2 (m,
6H, 3CH- of cycloheptene ring); MS, m/z (%): 375[M*] (36), 255 [M*-C6H4N(Me),] (55), 213 [255-NH,, CN] (100), 194[
213-F ] (25); Anal. Calculated% for Ca3H2N3sOF 375 (found) C 73.6(73.45); H 5.88 (5.87); N 11.2 (11.04); F 5.07 (5.05).
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2-Amino-4-(p-Nitrophenyl-10-fluoro-4, 5, 6, 7 tetrahydrobenzo [6, 7] cyclohepta [1, 2-b] pyran-3carbonitrile (5d)
Yield (48%); m.p. 205°C-206°C (Ethanol); IR (KBr, cm™): 3433, 3380(NH>) and 2222 (CN); 1H NMR (CDCI3): 7.8-6.7 (m,
3H, Ar H), 6.1 (m, 3H, Ar H), 3.1 (s, 2H, NH_), 4.2 (s, 1H, pyrane proton), and 2.7-2 (m, 6H, 3CH; of cycloheptene ring);
MS, m/z (%): 377[M*] (68), 255 [M*-C6HANO,] (49), 213 [255-NH,, CN] (100), 194 213-F ] (19); Anal. Calculated% for
C21 H1sNzO3F 377 (found) C 66.84(66.8); H 4.24 (4.19); N 11.14 (11.1); F 5.04 (5.01).

Synthesis of 2-Amino-4-aryl-10-fluoro-1-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-b] pyridine-3-
carbonitrile derivatives (6a,b)

A few drops were added to a mixture of (2,,,) (10mmol), malononitrile (0.66 g, 10 mmol) and ammonium acetate (3.85 g,
50 mmol) in absolute alcohol (40 ml) was refluxed for 6 h. The reaction mixture was cooled and poured onto cold water.
The solid formed was filtered off, washed with water, dried and crystallized from the proper solvent to obtain (64, b).

2-Amino-4-phenyl-10-fluoro-1-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-b] pyridine-3-carbonitrile (6a)
Yield (59%); m.p. 132°C-133°C (Ethanol); IR (KBr, cm™): 3380, 3310 (NH) and 2211 (CN); 1H NMR (DMSO-de): 8.3-8
(m, 3H, Ar H), 7.6-72 (m, 3H, Ar H),4.4 (s, 2H, NH>, exchangeable with D,0), and 2.3-2 (m, 6H, 3CH2 of cycloheptene
ring); MS, m/z (%): 331[M*] (38), 254[M*-CsHs] (71), 212 [254-NH;, CN] (100), 193[ 212-F ] (19); Anal. Calculated% for
C21H1sN3 F 331 (found) C 76.13(76.08); H 5.44 (5.19); N 12.69 (12.61); F 5.74 (5.71).

2-Amino-4-(p-fluorophenyl-10-fluoro-1-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta [1, 2-b] pyridine-3-carbonitrile
(6b)

Yield (62%); m.p. 160°C-162°C (Ethanol); IR (KBr, cm): 3443, 3380(NH>) and 2218 (CN); 1H NMR (DMSO-dg): 8.5-8.2
(m, 3H, Ar H), 7.6-7.1 (m, 3H, Ar H),4.1 (s, 2H, NH2, exchangeable with D»0), and 2.6-2.1 (m, 6H, 3CH2 of cycloheptene
ring); MS, m/z (%): 349[M*] (21), 254[M*-CsH4F] (88), 212 [254-NH,, CN] (100), 193[ 212-F ] (24); Anal. Calculated% for
C2H17N3sF2 349 (found) C 72.21(72.17); H 4.87 (4.81); N 12.03 (12.01); F 10.89 (10.88).

Synthesis of 2-amino-5-fluoro, 8, 9-dihydro-5H-benzo [3, 4] cyclohepta [1, 2-b] thiophen-3-ethyl carboxylate (7a)

An equimolar mixture of powdered sulfur (0.064 g, 2 mmol) and diethyl amine (DEA) (0.146 g, 2 mmol) was stirred until
total dissolution of the sulfur. After, the ethyl cyanoacetate (0.226 g, 2mmol) and 3-fluoro-6, 7, 8, 9-tetrahydro-5H-
benzocyclohepten-5-one (1) (0.356 g, 2 mmol) were added to the reaction mixture, which was stirred at room temperature for
3 h. After completion of the reaction, as monitored by TLC, the crude product was filtered off, dried and crystallized to yield
the desired product. Yield (71%); m.p. 96°C-10°C (n-hexane); IR (KBr, cm™): 3433, 3390(NH,) and 1740 (C=0); 1H NMR
(CDCI3): 9.8(s,2H,NH2), 7.8-7.1 (m, 3H, Ar H),3.6-2.8 (g, 2H, CH2), 2.5-2.1 (m, 6H, 3CH2 of cycloheptene ring) and 1.9-
1.1(t, 3H, CH3); MS, m/z (%): 305[M*] (48), 260[M*-OEt] (100); Anal. Calculated% for C16H1sNO2SF 305 (found) C 62.95
(62.88); H 5.25 (5.11); N 4.59 (4.56); S 10.49 (10.41) F 6.23 (6.21).

Synthesis of 2-amino-5-fluoro, 8, 9-dihydro-5H-benzo [3, 4] cyclohepta [1, 2-b] thiophen-3-carboxamide (7v)
A mixture of cyanoacetamide (0.168 g, 2mmol), 3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (1) (0.356 g, 2
mmol), sulfur powder (0.064 g, 2 mmol), in ethanol (5 ml) was stirred at room temperature,diethyl amine (DEA) was added

dropwise until complete dissolution of sulfur. The reaction mixture was left overnight in refrigerator. The obtained precipitate
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was filtered off, dried and recrystallized from ethanol Yield (58%); m.p. 177°C-179°C (Ethanol); IR (KBr, cm): 3400, 3380
(NH) and 1655 (C=0); 1H NMR CDCI3): 9.6(s, 2H,NH>), 7.8 (s, 2H, NH3), 7.5-6.6 (m, 3H, Ar H), 2.6-2 (m, 6H, 3CH2 of
cycloheptene ring); MS, m/z (%): 276[M*] (65), 24[M*-2NH;] (100);Anal. Calculated% for C14H13N,OSF 276 (found) C
60.87 (60.83); H 4.71 (4.69); N 10.14 (10.01); S 11.59 (11.46) F 6.88 (6.80).

Synthesis of 3-fluoro-1-2, 3, 3, 4, 5, 6hexahydrobenzo-[6, 7] cyclohepta-5H-ylidene malononitrile(8)

A mixture of 3-fluoro-6, 7, 8, 9-tetrahydro-5H-benzocyclohepten-5-one (1) (0.534 g, 3 mmol), malononitrile (0.198 g, 3
mmol), and B-alanine (10 mg) as catalyst in ethanol (10 ml) was refluxed for 4 h. After cooling, the formed product was
filtered off, dried and crystallized to afford compound (7) in 77% yield; mp 95°C-96°C (ethanol); IR (KBr, cm™): 2221 (CN);
1H NMR (CDCI3): 7.7-7.1 (m, 3H, Ar H), and 3.1-2.9 (m, 6H, 3CH2 of cycloheptene ring); MS, m/z (%): 226[M*] (100),
200[M*-CN]; Anal. Calculated% for C14H11N,F 226 (found) C 74.3(74.1); H 4.87 (4.77); N 12.39 (12.21); F 8.4 (8.2).

Synthesis of 2-amino-4-(p-fluorophenyl) 10-fluoro, 6, 7-dihydro-5H-benzo [3, 4] cyclohepta [1,2-c] pyridine-1-

carbonitrile (9)

A mixture of product (7) (3 mmol, 0.678 g), p-fluorobenzaldehyde (3 mmol, 0.372 g) and ammonium acetate (8 mmol, 0.616
g) in glacial acetic acid (30 ml) was refluxed for 4h. The reaction mixture was cooled, poured onto ice-water; the formed
precipitate was filtered off, dried and crystallized from methanol to give pyridine derivative (9). Yield (67%); m.p. 161°C-
163°C (MeOH), IR (KBr, cm): 3380, 3320(NH2) and 2220 (CN); 1H NMR CDCI3): 7.9-6.4 (m, 7H, Ar H), 2.4-1.9 (m, 6H,
3CH; of cycloheptene ring), 4.1 (s, 2H, NHy),; MS, m/z (%): 347[M*] (28), 309 [M*-2F] (33), 252[M*-C¢H4F] (100); Anal.
Calculated% for Cz1 HisNsF2 347 (found) C 72.6 (71.81); H 4.32 (4.28); N 12.1 (12.06); F 11.2 (10.89).

Conclusion

Starting material (1) and aryl methylene derivatives (2) are used as precursor for the synthesis of a variety of heterocyclic
ring systems formed upon reaction with cyanonitriles and sulfur powder malononitrile, urea, phenyl hydrazine, and
ammonium acetate to afford heterocyclic derivatives with expected high biological activity as antitumor agents. Simple

methods have been used for preparing substituted fused heterocyclic compounds with multiple functional groups.
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