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ABSTRACT

On condensation 8- fluoro-1-benzosuberone (1) with heterocyclic a dehydes
affords the corresponding 2-arylidene -1-benzosuberones (2) which on
treatment with malononitrile and phenylhydrazine yields the
cyanoaminopyrane and pyrazole derivatives (3) and (4), respectively.
Moreover, treatment of the aryl methylene (2) with thiourea gives the
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corresponding thioxopyrimidine derivatives (5), while using urea and
guanidine hydrochloride at the similar experimental conditions leads to
pyrimidinone and aminopyrimidine derivatives (6) and (7), respectively.
Some of the discussed compounds show in vitro antitumor activity utilizing
three human tumor cell lines, representing breast, colon aswell as prostate.
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INTRODUCTION

Cancer, the uncontrolled, rapid and pathol ogical
proliferation of abnormal cellsistheleading cause of
human death, after cardiovascular diseases. 7.6 mil-
lion cancer deaths occurred inthe 2008 worldwideand
cancer related deaths are estimated to reach 12 million
worldwide, by theyear of 2015.

Despite considerable progressin the understand-
ing of itsbiology and pharmacol ogy, cancer remainsa
serioushed th problem. Although therehasbeenincress-
ing sophistication of conventiona therapeutic strategies,
such as surgery, radi otherapy and chemotherapy, such
approaches are capabl e of remediating approximately
half of cancer patients, while over 40% of patients
aredtilllikelydiefromthediseasg¥. Therefore, thesearch
of potent, safe, and sel ective anti-cancer compoundsis

acrucia aspect of modern cancer research.

Onthe other hand heterocyclic compounds are of
particular interest dueto their uniqueproperties. The
biological sgnificanceof these moleculeshasbeen ex-
tensively reported?-11. Some of these compoundshave
been shown to exhibit varying biological actiong??7
making further investigation of their clinical potentid,
essentid.

Inview of theseinformation, wewouldlikeinthis
study to synthesis new types, to our knowledge, of
bioactive 6 — arylidene 3- fluoro-6,7,8,9-tetrahydro-
5H-benzocyclohepten-5-one using 8-fluoro-1-
benzosuberone. The newly prepared 6-arylidene-3-
fluoro-6,7,8,9-tetrahydro-5H-benzocycl ohepten-5-
oneisutilized asaprecursor for thesynthesisof differ-
ent fused pyrimidine, pyrane, and azolederivatives. The
bioactivitiesof thenove compoundsare evaluated.
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RESULTSAND DISCUSSION

Chemigtry

In the present study, we are going to discussthe
reaction of 8- fluoro-1-benzosuberone (1) with het-
erocyclic aldehydes, namely, pyridine -4-
caboxa dehyde, thiophene-3- carboxa dehyde and 5-
chloro-2- furan caboxa dehyde. On stirring compound
(2) with pyridine-4- aldehydein alcoholic potassium
hydroxide at room temperature, aK noevenagel type
condensed product (2,) isobtained having the mol ecu-
lar formula C ,H, ,NOF. The structure of the corre-
sponding 4- pyridinylmethylenederivaive (2 ) (Scheme
1) isestablished onthebasis of e ementd anaysesand

F
o
+ ArCHo _KOH/EtOH &

CH,(CN),

-~ - : e >
piperidine ‘ |

—= Py/] Peper

spectra data.

Under the sameexperimenta conditions, compound
(2) reactswith thiophene -3-al dehyde and 5-chloro-
furan-2-a dehydeto yield the corresponding 3- thienyl
and 5-chloro-2- furyl methylenederivatives(2,) and
(2), respectively (Scheme 1). Thestructure of com-
pounds (2, ) wasestablished onthebasisof IRand*H
NMR evidences.

Asprevioudy reported™ aryl methylenederivatives
can beused as potentia precursorsfor fused heterocy-
clicsystems. Thus, on refluxing compounds(2,_ ) with
malononitrilein boiling ethanol inthe presence of cata:
lytic amount of piperidine, the condensed products (3,
.) areobtained (Scheme 2). The condensation of com-
pounds (2, ) with malononitrile proceedsviaMichael

F
o 2_; Ar= LW_J,
2 ; Ar= :is:u\
2_; Ar= {:\?\o"ia

Ar
~cl

Scheme 2

addition reactionto afford the desired products (3, ).
The|R spectraof the productsreveal (NH,) absorp-
tion band at 3420-3380 cm™ and at 2210 cm* for
(CN) group.

Compounds (3, ) are converted to pyrazole de-
rivatives(4, ) whenrefluxed with phenyl hydrazinein
absoluteethanol usingtriethylamine (TEA) asacatayst

(Scheme 3). The IR spectraof the products (3, ) show
peak at 1598 cmifor (C=N).

Compounds (2, ) arecondensed with thioureain
refluxing ethanolic potassium hydroxideto yield the
corresponding pyrimidine-2- thiones(5, ) (scheme4).
Compounds(5, ) reved IR absorption bandsat 3434,
3259 cm*for (2NH).
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Scheme 4

On heating compounds (2, ) under reflux with urea
in ethanolic potassium hydroxide, the corresponding py-
rimidine-2- ones (6, ) areproduced (Scheme4). The
IR spectrum of adduct (6, ) reveal absorption bands
at 1720-1725, 3434 and 3259 cm *for (C=0) and
(2NH), respectively.

Refluxingamixtureof (2, ) and guanidine hydro-
chloridein ethanolic potassium hydroxide affordsthe
corresponding 2- aminopyrimidinederivatives(7, ),
respectively (Scheme4). ThelR spectraof compounds
(7..) show two absorption bands at 3380 and 3345
cm™* for (NH) and (NH,), respectively.

Biological screening

The synthesized heterocyclic compounds were
screened for thelr anticancer activity. Each compound
wastested at four concentrationsagainst 3 cell linesof
human cancer which are breast, colon and prostate

@)u;anic CHEMISTRY —

cancer. Theresultsexpressed as|C,_ , whichthedrug

concentration (M) iscausing a50% reductioninthenet

proteinincreasein control cellsduringthedrug incuba:

tion, arecollectedin TABLE 1.

It has been observed through theresults obtained
from theantitumor test that:

1 Pyrane, pyrazoleand pyrimidine moietiesfused to
fluorobenzosuberonering are essential for antitu-
mor ectivities.

2 Compounds(2), (3,,). (5,,), and (7, ) arethemost
activeprepared derivativesagaingt breast cdll lines.

3 Thepresenceof nitrogen heterocyclicringsenhance
thereactivity.

EXPERIMENTAL SECTION

Mélting pointsweredetermined on openglasscapil-
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TABLE 1: Invitrotumor cell growth inhibition data against three different tumor / cell lines

Panel / cell line Panel / cdl line
Compd Breast Cancer Colon Cancer Prostate Cancer Compd Breast Cancer Colon Cancer Prostate Cancer

MCF7 HCT PC3 MCF7 HCT PC3
2, 3.98 215 125 5a 4.6 9.78 11.8
2y 9.38 28.7 214 5 4.73 10.6 17.4
2; 10.1 17.6 19.9 5¢ 6.86 8.4 11.05
3. 3.23 8.03 9.53 64 14.08 5.78 15.08
3 3.98 8.78 104 6p 18.7 6.9 23.77
3 4,18 6.4 9.89 6. 20.3 4.43 21.4
4, 13.7 14 11.6 Ta 3.89 11.76 15.07
4, 14 337 14.8 T 4.43 13.9 14
4. 16.8 12.9 10.8 7. 4.9 10.8 12.59

lariesusing an electrothermal 1 A 9000 digital melting
point apparatus and are uncorrected. IR spectraare
recoded (KBr) on PyeUnicam SP-1000 instrument
spectrophotometer. *H NM R spectraare obtained on
a Varian Mercury VXR -300 MHz spectrometer
(CDCl,) using tetramethylsilane(TMS) asaninterna
reference. Chemical shiftsare expressed aséd (ppm).
Mass spectra are recorded on an MS 30 or MS 9
(AEI) mass spectrometer operating at 70 eV.

Theelemental analysesareformed at MicroAna
Iytica center a CaroUniversty andtheMicroAnaytica
unit at the National Research Center. Follow up the
reactions and checking the purity of the compounds
aremadeby TLC onsilicagel — precoated aluminum
sheets (Type 60 F 254, Merck, Darmstadt, Germany),
and the spots are detected by exposureto UV lamp at
A nmfor few seconds. Theantitumor activity isevau-
ated by Nationa Cancer Ingtitute, Cancer Biology De-
partment, Cairo University. All thechemicalspurchased
from Sigma-Aldrich company, and areused asreceived
without furtherpurification.

Synthesis of 6-arylidine-3-fluoro-6,7,8,9-
tetrahydro-5H- benzocyclohepten-5-ones(2, )

Toamixtureof 8-fluoro-1-benzosuberone(1) (1.78
g, 10mmol) and heterocyclic aldehydes, namely, 3-
thiophenecarboxal dehyde, 5-chloro- 2- furan
carboxaldehyde and 4- pyridine carboxaldehyde
(20mml), asolution of potassium hydroxide[ 0.56 g,
(20mmol) in 0.5ml water ] wasadded in ethanol (5ml)
and thereaction mixturewas stirred at room tempera-
turefor 1 h. Theformed precipitate wasfiltered off,
washed with water, dried and crystallized from the

proper solvent to givethe corresponding arylmethylene
derivatives (2, ) respectively.

6- (4-Pyridinylmethylene) -3-fluoro- 6,7,8,9-
tetrahydro-5H- benzocyclohepten-5-one(2)

Yield (83.89 %); m.p.128.5-129.3°C (n- hexane);
IR (KBr, cm?) : 1661 (C=0); *H NMR (CDCl,) 5
:8.70(d, 2H, of pyridinering), 7.70 (d, 2H, of pyridine
ring), 7.50 (s, 1H,=CH proton), 7.5-7.1 (m,3H, Ar—
H), and 2.9- 2 (m, 6H, 3CH, of cycloheptenering);
MS, m/z (%) : 267 [M*] (38), 189 [M*-C_H,N](100),
239[M* -CQ](82), 170[189-F] (51). Anal. Calcd%
for C,H,N O F 267 (found) C 76.40(76.35),
H5.24(5.20); N5.24(5.19); F7.12 (7.13).

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

Yield (81.48%); m.p. 150.3-151 °C(ethanol); IR
(KBr, cm™) : 1655 (C=0); 'H NMR (CDCl,) 6 :
7.80(s,1H, of thiophene ring)7.6-7.4 (2d, 2H, of
thiophene ring), 7.50 (s,1H, =CH proton),7.3-
7.1(m,3H, Ar-H), and 2.9- 1.5 (m, 6H, 3CH, of
cycloheptenering).MS, m/z (%) : 272[M*] (100), 189
[M*-C,H_,§] (67), 244[M*-CQ] (19), 170[189 -F]
(45). Anal. Caled% forC ;H,, SO F 272 (found) C
70.59 (76.35); H4.78 (4.70); S11.76 (11.73); F6.99
(6.89)

6- (5-Chloro- 2-furylmethylene)-3-fluor 0-6,7,8,9-
tetrahydro-5H-benzocyclohepten-5-one(2)
Yield (93.8%); m.p. 120.1-121.4 °C(n-hexane);
IR (KBr, cm™) : 1660 (C=0). '"H NMR (CDCl.) 5 :
6.60-6.30 (2d, 2H, of furan ring), 7.20 (s,1H,=CH
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proton), 7.3-7.1 (m, 3H, Ar —H), and 2.8- 2 (m, 6H,
3CH, of cycloheptenering); MS, m/z (%) : 290.5[M"]
(76), 231.5[M*-CQJ(35), 189 [M* -C,H,OCI](100),
170189 -F] (28). Anal.Calcd %for C H,,O, F Cl

290.5 (found) C 66.09 (66); H4.13 (4.12); F6.45
(6.40); CI12.20 (12.18).

Synthesisof 2-amino -4-aryl -10-fluor 0-4,5,6,7 —
tetrahydrobenzo[6,7] —cyclohepta[1,2-b]pyran-3-
carbonitrilederivatives(3_ )

A mixture of compounds (2, ) (5 mmol),
malononitrile (0.33g, 5mmol) and few dropsof piperi-
dinein absoluteethanol (100ml) isstirred a room tem-
peraturefor 5h. The solvent isconcentrated under re-
duced pressure ; theformed solid isfiltered off, dried
and crystallized from the proper solvent to givethecor-

responding cyanoaminopyrane (3, ), respectively.
2-Amino -4-(4-pyridinyl) -10-fluoro-4,5,6,7 —
tetrahydr obenzo[6,7] —cyclohepta[1,2-b]pyran-3-
carbonitrile(3)

Yied (65%); m.p. 223.1 - 224.5° C(benzene); IR
(KBr, cm™) : 3420, 3380 (NH,) and 2210 (CN); '*H
NMR (CDCI,) &: 8.64-8.62 (d, 2H,of pyridine pro-
tons), 7.439-7.38(d, 2H,of pyridine protons), 7.37-
6.69 (m, 3H, Ar -H), 4.8 (s, 2H, NH,), 4.2 (s, 1H,
pyrane proton), and 2.6-1.5 (m, 6H, 3CH, of
cycloheptenering); MS, m/z (%) : 333[M*] (61), 255
[M*-C.H,N] (87), 213[255 -NH,, CN] (100), 194
213-F ] (24); Anal. Calcd% for C,,H, N, O F 333
(found) C 72.07 (72.03); H4.80 (4.80); N 12.61
(12.58); F5.71 (5.67).

2-Amino-4-(3-thienyl)-10-fluoro-4,5,6,7-
tetrahydrobenzo[6,7]—cycloheptal 1,2-b]pyran-3-
carbonitrile(3,)

Yield (83%); m.p. 134.5 — 135.2 °C (pet. ether
60-80°C); IR (KBr, cm™) : 3480, 3390 (NH,) and
2220 (CN); 'H NMR (CDCl,) 6 : 7.33 (s, 1H, of
thiopheneprotons), 7.32(d, 1H, of thiophene protons),
7.30 (d, 1H, of thiophene protons), 7.2-6.9(m, 3H,
Ar-H), 4.5 (s, 2H, NH,), 4.3 (s, 1H, pyrane
proton),and 2.5- 1.6 (m, 6H, 3CH, of cycloheptene
ring) ; MS, m/z (%) : 338[M*] (55), 255[M*-C,H_S]
(69),213[255-NH,, CN] (100), 194[ 213-F ] (21)
, Anal. Calcd% for C ,H, N, O SF338 (found) C
67.45 (67.41); H4.44 (4.39); N 8.28 (8.26); S

@Wu'c CHEMISTRY co—

9.47(9.47) F 5.62 (5.60).

2-Amino-4-(5-chloro-2-furyl) -10-fluor 0-4,5,6,7 —
tetrahydrobenzo[6,7] —cycloheptal 1,2-b]pyran-3-
carbonitrile(3)

Yield (78%); m.p.120.1-121.4°C (pet.ether 40-
60°C); IR (KBr, cm™) : 3410, 3370 (NH,) and 2210
(CN) ; *H NMR (CDCIl,) & : 7.3-7 (m, 3H, Ar -H),
6.28-6.27 (d, 1H, of furan protons), 6.13-6.12(d, 1H,
of furan protons), 4.62 (s, 2H, NH,), 4.21 (s, 1H,
pyrane proton), and 2.9- 1.7 (m, 6H, 3CH, of
cycloheptenering); MS, m/z (%) : 357.5[M*] (100),
255[M*-C,H,OClI] (35), 213[255-NH,, CN] (66),
194[ 213 -F ] (14); Anal. Calcd% for C,;H,,N,O, F
Cl 357.5 (found) C 63.78 (63.76); H4.19 (4.15); N
7.83(7.79) F5.31 (5.30),Cl 9.93(9.91).

hexahydrobenzo-[6,7]cycloheptal1,2-c] pyrazole
derivatives(4, )

Toamixtureof compounds(2, ) (5mmol) and phe-
nyl hydrazine(0.54g, 5mmoal) in absol uteethanol (50ml,
few dropsof triethylamine (TEA) areadded asacata-
lyst. Thereaction mixtureisrefluxed for 8h, after cool-
ing, theformed solidiscollected by filtration, dried and
crystalized from the suitable solvent to givethe corre-
sponding pyrazolederivatives (4, ).

3- (4- Pyridinyl)-9- fluoro-2-phenyl-2,3,3,4,5,6-
hexahydrobenzo-[6,7]cycloheptal1,2-c] pyrazole
(4)

Yield (91%); m.p. 204.1—-205.7° C (ethanol); IR
(KBr,cm™) : 1598 (C=N) ;'HNMR(CDCI,) 5 : 8.65-
8.63(d, 2H, of pyridine-H),8.62-8.61 (d, 2H, of pyri-
dine -H),7.67-6.84 (m, 8H, Ar —H) 4.75-4.73(d,
1H_pyrazole H), 4,71- 3.25 (m,3H, H,  + CH,,
cycloheptene ring), and 3.20-1.80 (m, 4H,CH,,
cycloheptenering); MS, m/z (%) : 357 [M*] (89), 279
[M*-C.H,N] (100), 202 [ 279-C.H,] (36) and 183 |
202 —F 1 (22); Anal. Caled% for C,H, N, F357
(found) C77.31(77.29) ;H5.60 (5.59); N 11.76 (7.70)
F5.32(5.31).

3- (3- Thienyl)-9- fluoro-2-phenyl-2,3,3,4,5,6-
hexahydrobenzo-[6,7]cycloheptal1,2-c] pyrazole
4,)

Yield (90%); m.p. 162.8-163.6 C°(n-hexane); IR

Au Tudian Yournal
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(KBr,cm™) : 1598 (C=N) ;'HNMR(CDCl,) 5: 7.7(s,
1H, of thiophene-H),7.7-7.69 (d, 1H, of thiophene-
H), 7.4-7.35 (d, 1H, of thiophene-H), 7.23-6.82 (m,
8H,Ar—H), 7.6-7 (m, 3H, of thiophene-H) 4.34-4.31
(d, 1H,, pyrazole- H), 3.30-2.56(m,3H, H,
+CH,,cycloheptene ring), and 2. 29- 1.80 (m, 4H,
2CH, of cycloheptenering);MS, m/z (%) : 362[M*]
(93), 2719 [M* -C,H_S] (88), 202[ 279- C.H,] (100)
and 183[ 202-F ] (28); Anal. Caled% for C,,H N,
SF 362(found) C 72.93 (72.90) ; H5.25 (5.21) ; N
7.73(7.69) S8.83(8.78); F5.25 (5.21).

3- (5-Chloro-2- furyl)-9- fluoro-2-phenyl-
2,3,3,4,5,6-hexahydr obenzo-[6,7]cycloheptal 1,2-c
1 pyrazole(4)

Yield (85%); m.p. 129.8-130.5°C (n-hexane) ;IR
(KBr, cm?) : 1598 (C=N); *H NMR (CDCl,) § :7.6-
6.6(m, 8H, Ar —H), 6.5 (d, 1H, of furan-H), 6.3(d,
1H, of furan-H), 5.42 (d,1H_pyrazole- H), 3.3-2.6
(m,3H, H_ + CH,, cycloheptene ring), and 2.2- 1.9
(m, 4H, 2CH, of cycloheptenering); MS, m/z (%) :
380.5[M"] (57), 279[M* -C,H,OCl] (100), 202 [279
—CH.] (49), 183[ 202 —F ] (26); Anal. Calcd% for
C,,H,,N,OFCI 380.5(found) C 85.57 (85.49) ;H 4.73
(4.69) ; N 7.37 (7.30) F 4.99 (4.96),Cl 9.33(9.31).

Synthesis of 10- fluoro-4-aryl- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-thionederivatives(5, )

A mixtureof (2, ) (10 mml) and thiourea (0.76g,
10 mmol) in ethanolic potassium hydroxide (2g KOH
in 100ml ethanol) isrefluxed for 9 h. Theformed pre-
cipitateisfiltered off, washed withwater, dried and crys-
talized fromthe proper solventto give(5, ), respec-
tively.

10- Fluoro-4-(4-pyridinyl)- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-thione(5)

Yield (88%); m.p.2.3-113.8°C (ethanol) ; IR (KB,
cm™) : 3434,3259 (2NH); *H NMR (CDCL,) 6; 9.6, 8
(2s, 2 H, 2NH,D,0 exchangeable), 8.62 (d, 2H, of
pyridineprotons), 7.38(d, 2H, of pyridineprotons), 7.3
7.1(m, 3H,Ar-H), 4.40 (s,1H, pyrimidine-H)and 2.9-
2 (m,6H,3CH,of cycloheptenering) ;MS, m/z (%) :
325 [M*] (39), 247 [M* -C_H,N] (100), and 228[
247 —F ] (41); Anal. Calcd%for C ;H, . N, S F

18" '16
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325(found) C 66.46 (66.42): H 4.92 (4.88) ; N 12.92
(12.89); S 9.85 (9.83):F 5.85 (5.80).

10- Fluor o-4-(3-thienyl)- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-thione(5,)

Yield (89%); m.p 146.1-147.7 °C (pet.cther80-
100°C); IR (KBr, cm?) : 3434,3259 (2NH): *H NMR
(CDCl,) 6 : 10.3,9.8(2s, 2H, 2NH, D,0 exchange-
able), 7.98 (s, 1H, ofthiophene),7.6-7.5(d, 1H,
ofthiophene), 7.2-6.9 (d, 1H, ofthiophene) 7.6-7.1 (m,
3H,Ar-H), 5.40 (s, 1H, pyrimidine —-H) and 2.8 - 1.5
(m, 6H, 3CH, of cycloheptenering); MS, m/z (%) :
330[M*] (100), 247 [M* -C H,S] (72) and 228[ 247
—F ] (65); Anal. Calcd% for C_H N, S, F 330
(found) C 61.82 (61.79); H 4.55 (4.51); N 8.48 (8.44);
S$19.39 (19.34); F5.76 (5.75).

10-Fluor o-4-(5-chloro-2-furyl)- 1,3,4,5,6,7 —
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-thione(5)

Yield (83%); m.pl27.6- 128.2°C (n-hexane) ; IR
(KBr, cm?) : 3434,3259 (2NH); *H NMR (CDCl,) 6 :
10.5,9.1(2s,2H, 2NH, D,O exchangeable), 7.4-7.1
(m, 3H, Ar —H), 6.8-6.6 (d, 1H, of furan - H),6.4-
6.26 (d, 1H, of furan- H), 5.40(s, 1H, pyrimidine—H)
and 2.8 - 1.5 (m, 6H, 3CH, of cycloheptenering) ;
MS, m/z (%) : 348.5[M"] (67), 247 [M* -C,H,OCl]
(100) and 228[ 247 -F] (70); Andl. Calcd% for C_H,,
N,OS FCI 348.5 (found) C 58.54 (58.48); H 4.02
(4.02); N 8.03 (8); S 9.18 (9.15); F 5.45 (5.42);
Cl10.19(10.18).

Synthesis of 10- fluoro-4-aryl- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-onederivatives(6, )

A mixtureof (2, )(10 mml) and urea(0.60g, 10
mmol) in ethanolic potassium hydroxide (2gKOH in
100ml ethanal) isrefluxed for 8 h. Thereaction mixture
Is poured onto water and the obtained precipitateis
filtered off, washed with water, dried and crystallized
fromthe proper solvent togive (6, ), respectively.
10- Fluoro-4-(4-pyridinyl)- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cyclohepta[1,2-d] pyrimi-
dine-2-one(6,)

Yied (65%); m.p. 215.5-216.2 °C(benzene); IR
- @W CHEMISTRY
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(KBr, cm?) : 1720 (C=0) and 3434,3259 (2NH); H
NMR(CDCI,)§:10,9.2(2s,2H,2NH, D,O exchange-
able) 8.8-8.6 (d, 2H, of pyridine- H),7.6-7.4(d, 2H, of
pyridine- H), 7.3-7.1(m, 3H,Ar-H), 5.40 (s, 1H, py-
rimidine-H),and 2.8 - 1.3 (m, 6H, 3CH,, of cycloheptene
ring); MS, m/z (%) : 309 [M"] (80), 231 [M*-C.H ,N]
(100) and212[ 231 -F ] (38%). Anal.Calcd% for C
H_ N, O F309 (found) C 69.90 (69.30) ;H 5.18 (5.15);
N 13.59 (13.51); F 6.15 (6.12).

10- Fluor o-4-(3-thienyl)- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-one(6,)

Yield (69%); m.p236.5-237.7 C° (pet.ether 80-
100°C); IR (KBr, cm) : 1725(C=0) and 3434,3259
(2NH); '"HNMR(CDCI,) 6:9.9,8.1(2s, 2H, 2NH,
D,0 exchangeable), 7.9(s, 1H, of thiophene- H),7.6(d,
1H, of thiophene- H), 7.4(d, 1H, of thiophene- H),7.6-
7.1 (m, 3H,Ar-H), 5.2 (s, 1H, pyrimidine —H) and
2.7-1.8(m, 6H, 3CH, of cycloheptenering); MS, m/
z (%) : 314 [M*] (59), 231 [M* -C,H_S] (100) and
212[ 230-F ] (57). Anal.Calcd% for C,_H,.N,O SF
314 (found) C 64.97 (64.93) ;H 4.78 (4.71); N 8.17
(8.12); S10.19 (10.14); F 6.05 (6.01).

10- Fluoro-4-(5-chloro-2-furyl)- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cycloheptal1,2-d] pyrimi-
dine-2-one(6)

Yield (70%); m.p. 129.7-130.9° C (n-hexane);IR
(KBr, cm?) : 1720 (C=0) and 3434,3259 (2NH);H
NMR (C DCI,) & : 10.1,9.8(2s, 2 H,2NH, D,O ex-
changeable), 6.8-6.6(d, 1H, of furan- H), 6.4-6.2(d,
1H, of furan-H) 7.3-7.1(m 3H, Ar—H), 5.40 (s, 1H,
pyrimidine —H) and 2.8 - 1.3 (m, 6H, 3CH, of
cycloheptenering); MS, m/z (%) : 332.5[M*] (98), 231
[M*-C,H,OCI] (100) and 212[231 - F] (60); Anal.
Calcd%for CH,,N, O, F CI332.5 (found) C 61.35

(61.30) ;H 4.21 (4.20) ; N 8.21 (8.18); F5.71 (5.70);
CI10.67(10.62).

Synthesis2-amino-4- aryl-10- fluoro- 1,3,4,5,6,7-
hexahydr obenzo-[6,7]cyclohepta[1,2-d] pyrimidine
derivatives(7, )

A mixtureof (2, ) (L0mml) and guanidinehydro-
chloride (0.96g, 10 mmol) in ethanolic potassium hy-
droxide (2g KOH in 100ml ethanal) isrefluxed for 11
h. Thereaction mixtureis poured onto water and the
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obtai ned precipitateisfiltered off, washed with water,
dried and crystallized from the proper solvent to give
(7,.), respectively.

2-Amino-4- (4- pyridinyl)-10- fluoro- 1,3,4,5,6,7-
hexahydrobenzo-[6,7]cyclohepta]1,2-d] pyrimidine
(7)

Yield 2.53g (82%); m.p. 118.5-119.5°C (pet.cther
80-100 °C) ; IR (KBr, cm™) : 3380 (NH) and 3345
(NH,) ;"HNMR (CDCI,) 6: 10 (s, 1H,NH, exchange-
ablewith D,0), 8.7-8.6 (d, 2H, of pyridine- H),7.4-
7.3(d, 2H, of pyridine- H),7.7-7.1 (m, 3H, Ar —H),
6.80(s, 2H,NH,), 4.6 (s, 1H, pyrimidine-H), and 2.9
- 2(m, 6H, 3CH, of cycloheptenering); MS, m/z (%) :
308[M*] (100), 230 [M* -C_H,N] (29) and 211 [ 230~
F] (77); Anal. Calcd%for C H, N, F308 (found) C
70.13(70.12) ;H5.52 (5.51); N 18.19(18.15); F6.17
(6.10).

2-Amino-4- (3- thienyl)-10- fluoro- 1,3,4,5,6,7-
hexahydr obenzo-[6,7]cyclohepta[1,2-d] pyrimidine
(7,)

Yield (81%); m.p.128.4-129.1 °C(n-hexane).IR
(KBr, cm®) : 3380 (NH) and 3345 (NH,). *H NMR
(CDCI,)6:10.3 (s, 1H, NH, exchangeablewith D,0),
7.5 (s, 1H, of thiophene- H), 7.44-7.40(2d,2H, of
thiophene-H)7.15-7.3 (m, 3H, Ar —H), 6.5 (s, 2H,
NH.,), 5.40 (s, 1H, pyrimidine—H) and 2.8 - 1.5 (m,
6H, 3CH, of cycloheptenering); MS, m/z (%) : 313
[M*] (100), 230[M* -C,H_§] (34), and 211 [230 -F]
(58);And. Calcd% for C_H, N, SF 313 (found) C
65.18 (65.14); H 5.11 (5.10); N 13.42 (13.38);
S$10.22(10.20);F 6.07 (6.02).

2-Amino-4- (5-chloro-2- furyl)-10- fluoro-
1,3/4,5,6,7-hexahydr obenzo-[6,7]cycloheptal 1,2-d]
pyrimidine(7)

Yield (86%); m.p120.7-122.1° C(n-hexane) ;IR
(KBr, cm?) : 3380 (NH) and 3345 (NH.,); 'H NMR
(CDCl,) 6:9.8(s, 1H,NH,D,O exchangeable), 6.28-
6.12 (2d, 2H, of furan- H), 7.1-6.9 (m, 3H, Ar —H),
6.80 (s, 2H, NH.,), 5.40 (s, 1H, pyrimidine— H) and
2.9-1.5(m, 6H, 3CH, of cycloheptenering); MS, m/
z (%) : 3315 [M*] (55), 230 [M* -C,H,OCl] (100)
and 211 [ 230 -F ] (17). Anal.Calcd% for C,,H . N,
OF CI331.5 (found) C 61.54 (61.50); H 4.52 (4.49);
N 12.67 (12.60); F 5.73 (5.70); Cl 10.71(10.69).
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CONCLUSION

Aryl methylenederivatives(2) are used asprecur-
sor for the synthesis of avariety of heterocyclicring
systemsformed upon reaction with malononitrile, phe-
nyl hydrazine, thiourea, ureaand guanidine hydrochlo-
rideto afford heterocyclic derivativeswith expected
highbiologicd activity asantitumor agents.

Simplemethods have been used for preparing sub-
stituted fused heterocyclic compoundswith multiple
functiond groups.
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