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Absiract - A series of new fluorine containing 1,3,4-trisubsti-

tuted 4,B-dihydro~fH-pyrazolo [3,b4-g] D,h] thiazepin-7 (6H)-

ones have bteen synthesized by the condensation of fluorine

containing S-amino-1,3-disubstituted pyrazoles with an appro-

priate aromatic aldehyde/ketone and mercaptoacetic acid in dry

toluene,

The reduction of 7-o0xo group and the conversion of

7m0x0 to 7-thione group have been carried out for the first

time in such systems by an elegant procedure.

The chemistry and bioleogical activities of some fluorine containing pyrazolo

[3,&—23 [1,4] thiazepin-7-ones have been reported by us earlier

1’2. in view of the

interesting psychopharmacological properties assoclated with such compounds, the

system has been further investigated and we now report the synthesis of some new
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fluorine containing 1,3,4-trisubstituted 4,8-dihydro=-1H-pyrazolo [3,4-g]

[1,4) thiazepin-7 (6HJ)-ones (Ii), their corresponding 7-thione derivatives (III)
and reduction products of II (IV) [vide Scheme I].

Compounds IT were obtained by the condensation of fluorine containing 5S~amino-
1,3-disubstituted pyrazoles(I) with aromstic aldehydes or ketones and
mercapteoacetic acid in dry toluene and purified by recrystallization from
ethylacetate [gingle spot in TLC: benzene:ethyl acetate (1:1)]. The appearance
of C=0 (1680-1720 cm™ ') and ~CH,-(1500 em~ 1) absorptions in IR spectra corro-

1

borated the formation of TI, which was further confirmed by 'H NMR and 19 NMR,

In 1

H NMR spectra, all the aromatic protons resonate at §6.9-7.7 ppm. The DNH
signals are observed downfield at £§9.0 pon due to deshielding by C=0. Other
significant resonance signsls were obtained at § 3.3-3.75 (2H, S—CH2), 5.4-5,6
(12, CH -Ar) and 2.4-2.6 (3H, CHB).

The position of filuorine in aromatic ring (Ar-F) was observed by 19 vm at §39.4
and the resonance signals of 4-F, 2,5-F and 3,5-F of perfiuorophenyl group were
chserved at §80.0, 72.0 and 83.2 ppm, respectively with respect to TFA.
Compounds II, on treatment with PZS5 in dry pyridine, were converted intc III

and the latter characterized by their IR sgpectra. The disappearance of c=0
absorption band strongly supports the formation of these compounds. This found
further support from 1H NMR spectra. Due to high electronegativity of sulphur,
protons of -CH2 will be deshielded and shift to downfield region {£3.8-3.9).
Reduction of compounds Il was carried out by LiAlHq, in dry solvent ether, leading
to the formation of compoundsIV, which were characterized by IR and 1H NMR, The
disappearance of C€=0 band in IR confirmed the formation of IV,

Experimental Procedure ~ Melting points are uncorrected. 411 synthesized

compounds were routlnely checked by elementsl analysis. TLE was done on silica
gel plates using benzene-ethyl acetate (1:1) as solvent system, IR spectra were
recorded on Perkin-Elmer IR~-337 spectrophotometer (XBr pellet). The 1H NMR
spectra were recorded at 60 MHz in CDCl3 using tetramethylsilane {IMS) as
internal reference standard and Or wR at 56.4 Mz using triflucroacetic acid
(TFA) as external standard. The chemical shifts are expressed 1n & {ppm) down-

field from TM3,

Pentafluorophenvl hydrazine - 1% was prepered from hexafiuorobenzene (18.6 g,

Q
0.1 mole) and hydrazineghydrate (15 g, 0,30 mole) in abgoclute ethanol, m.p. 75 C
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(Lit.?, m.p. 76°C), yield 5.0 g (85 %).

5-Amine=3=(4-fiuorophenyl )-1-phenvyl pyrazole (Ia) - It was prepared according to

literature method3 from 4-fiuorcphenylacetonitrile (16.3 g, 0.1 mole) and phenyl
hydrazine (10.8 g, 0.7 mole) in absolute ethanol and recrystallized from methanol,

o
m.p. 150 C (Lit.>, m.p. 144 C), yield 15.6 g 162 %).

5-Amino-3-(4-fluoropheny! }=1-pentafluorophenyl pyrazole (It} - It was prepared

from pentafluorophenyl hydrazine and 4-fiuorcphenylacetonitrile following the

e
above procedure, m.p. 13% C, yield 70 %,

4=Fluoroacetophenone - It was prepared according tc the method of Bu Hoi

et al.4 from fluorobenzene (21.1 g, .22 mole) and acetyl chleride (47.3 g, 0.22
-]

mecle) in the presence of anhydrous A1C1 (16 g, 0.32 mole), b.p. 195 C, yield

20.3 g (67 %).

3,4-Difluorcacetophenone was similarly obtained.

3-(A-Fluoropheny1)-h-(}-fluorophenyl)-1-pheny1—h,8-dihydro—1ﬂ—pyrazolo[5,&-3] 11,4]

thinzepin-7(6H)-one (IIa) - Equimclar quantities of Ia {2.53 g, 0.01 mole) and

3.fluorcbenzaldehyde (1.24 g, C.01 mole) in dry toluene (20 ml) were refluxed

for 1.5 hr. Water was collected azeotropically during reaction time., The

mixture was cooled and mercaptoacetic acid (1.01 g, 0,011 mole) was added and

it was heated under reflux for 3 hr, ‘Yhe reaction mixture was coolea, excess of
solvent was removed under reduced pressure and solvent ether added., The resultant
s0lid was recrystallized from ethyl acetate, m.p. 183°C, yield 3.6 g (85 %),
(Found: N, 9.43; S, 7,18, Gy H,  F N, 08 requires N, 9.69; S, 7.39 %). Q;’::

3066 ( NH), 1680 (C=0), 1600 (C=N), 1420 (C-N), 1500 (-CH2—) and 1000-1100 {C-F).

THmmg 2 §3.3 (24, CH,), 5.4 (M, CH), 6,9-7.7 (13H, aromatic protons).

All other compounds {(IIb-e Table I) were prepared in a similar manner.

3-(u4-Fluorophenyl }-1,4-bisphenyl-4,8-dihydro-1H-pyrazolo [3,4-¢] [1,4] thiazepin-7

(6)-thione (Iila} - Compound IT (R’ = &r = CgHg, R® = 4-FCH,, R? = H; 4.15 g,

0.01 mole), st5( 6.6 g, 0,03 mole) and pyridine (20 ml) were heated together

-]
at 170 C for 18 hr. The reaction mixture was concentrated, diluted with water
to give a vellow solid, which was recrystallized from benzene-petroleum ether
-]
to yield the desired compound; m.p, 165 C, yield 3.4 g (79 %) {Found: N, 9.62;
-1
. . cm ;
5, 14.80, CyH  FN.S, requires N, 9.74; 8, 14.84 %). vV e 3060 ( NH),
1600 { C=N), 1500{ C-N}, 1000-1100{ C-F), 'H NMR (CDC15): §3.75-4.0 (2H, GH,),

[
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5.4(9H, CH), 6.9-7.7 (14H, arcmatic protons).

A1l other compounds (IIIbee) were prepared in a similar manner.

3-{4-Fluorcphenyl }-1,4-bisphenyl~(1H)pyrazolo [ | [1 ,5_' ~4,6,7,8-tetrahydro-

thiazepine (IVe) -~ Compound IT (4,15 g, 0.01 mole) was added portion-wise to a

suspension of L:ialH, (0.76 g, 0.02 mole) in dry solvent ether. The reaction

mixture was stirred at 60°C for 48 hr on water bath. On completion of reaction,

it was cooled in ice and decomposed with 3N NagOH. The ethereal layer separated

and after remnoving the solvent, a sticky mass was obtained. It was recrystalli-

sed from petroleum ether, m.p. 80°C, yieid 2.8 g (70 %)‘%Found : N, 10.63 ;

5, 7.63, C2AH20FN38 requires N, 10.47 ; S, 7.98). ﬁcﬁ;
),

ma.
(C=N), 1520 (c-4v). W MR (CpC15): 3.5 (4, CHCH,), 5.6 (1, CH) 6.9-7.7 (1M,

3160 ( NI), 1600

aromatic protons).
A11 other compounds (IVbed) were preparasd in a similar way.
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Igble I: Physical data of 1,3,4-trisubstituted “’B“dihydro-‘lﬂ-pyr'azolo[3,14-9_-}

11,8] thinzepin-7(&H)-one (II) and related compounds {III gng IV)

Compound Ar R® RZ R Yield WM,P.  Mcl. formula Anslvais
Ro. ‘e Calc. Found

N % S % W% 3%
Ila 3-F.Cely, H 4eF. CcH, Cellg 85 183 624H17F2N508 9.69 7.39 9.43 7.18
iIb 3,k-F,.Colly CH, LeF. CcHy Cgtls 80 159 025H18F3N308 9,03 6.88 8.98 6.65
Ile 4-F.C 1, CH L-F. Cgll,  C¢Fg 78 145 C gt 14N 508 7.82 5.95  7.40  5.63
I1d 3-F.CoH, H h-F. Gl Cgleg g2 105 CoyH, FoN508 8.03 6.11  8.12 6.0
1Te Cefy CHy LeP. gy CgFg 83 81 C ot oF , N508 6.89 5.25 6.58 5.20
Illa Coil H LeF. Cgify,  Cgllg 79 165 ContqgFN5 3, .74 14,84 9,62 14.80
IITh LeF .CeHy, H 4=F. CcH,  CgHg 75 110 CypH o F NsS, 9.35  14.25  9.10 14.32
I1lc CeFy H LoF, CgHy,  Cgllg 80 235 CoyH 3855, B,06 12.28 8,24 12.08
IITd Ce¥s CHy LeF. CgH,  CgHy 78 178 Cogty5FellsS, 7.85  11.96  7.57 11.49
IIIe 3-F.CH, H 4-F.CcH, CeFg 84 125 C24H12F7N582 7.79  11.87 7.48 11.63
IVa Cellg H heF. CgHy  CgHg 58 80 CzaﬂzoFNES 10.47 7.98 10.63 7.63
IVb L-F.CgHy CH, LeF. CgHy  Celg 59 70 CogHy FoN=S 9.69 7.39  9.48  7.02
ive CgPsy H LeF, Cglf,  CgHeg 62 180 CppllysF x5 8.55 6.51  8.38  6.47
Ivd 3-F.CcH, 5 4eF, CgH,  CgFe 63 105 CoHq,F iz S 8,25 .28 8,09 6.13
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