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SYNTHESIS OF SOME NEW FJJIORINE CONTAINING 1  ,J,L-TRISUBSTITUTED 

4,8-DIHYDRO-1H-PYRAZOLO [3 ,4-e] ,4] T H I A Z E P ~ - ~ ( ~ H ) - o N E s  

AND RELATED COMPOUNDS. 
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A b s t r a c t  - A s e r i e s  of new f l u o r i n e  c o n t a i n i n g  1 , 3 , 4 - t r i s u b s t i -  

t u t e d  4.8-dihydro-1B-pyrazolo E3.4-g] ,4] t h i a z e p i n - 7  (6B)- 

ones  have been s y n t h e s i z e d  by t h e  condensa t ion  of f l u o r i n e  

c o n t a i n i n g  5-amino-1,j-disubstituted p y r a z o l e s  w i t h  an  appra- 

p r i a t e  a romat ic  aldehyde/ketone and m e r c a p t a a c e t i c  a c i d  i n  d r y  

t o l u e n e .  The r e d u c t i o n  of 7-0x0 g r o u p  and t h e  conversion of 

7-0x0 t o  7 - th ione  g r o u p  have been c a r r i e d  o u t  f o r  t h e  f l r s t  

t i m e  i n  such sys tems  by an e l e g a n t  procedure.  

The c h e m ~ s t r y  and b i o l o g i c a l  a c t i v i t i e s  of some f l u o r i n e  c o n t a i n i n g  p y r a z o l o  

[3,4-s] [I,&] th iazep in-7-ones  have been r e p o r t e d  by u s  e a r l i e r 1 " .  i n  view of t h e  

i n t e r e s t i n g  psychopharmacological  p r o p e r t i e s  a s s o c i a t e d  w l t h  such compounds, the 

system h a s  been f u r t h e r  i n v e s t i g a t e d  and we now r e p o r t  t h e  s y n t h e s i s  o f  some new 
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f l u o r i n e  containing 1 ,3 ,4 - t r i subs t i tu t ed  4,B-dihydro-l&pyrazolo p,4-4 
,4] thiazepin-7 (@)-ones (11) , W e i r  corresponding 7-Wione d e r i v a t i v e s  (111) 

and reduct ion products of I1 (IV) E i d e  Scheme 11. 
Compounds I1 were obtained by t h e  condensation of f l u o r i n e  conta in ing 5-amino- 

1 ,3-disubst i tu ted  pyrazoles(1) with aromatic aldehydes or  ketones and 

mercaptoacetic ac id  i n  dry  toluene and pur i f ied  by r e c r y s t a l l i z a t i o n  from 

e thy lace ta t e  L i n g l e  spo t  i n  TLC; benzene:ethyl a c e t a t e  (1: 1 )] . The appearance 

of C = O  (1680-1720 cm-I) and &Hz-(1500 cm-I) absorpt ions  i n  IR spec t ra  corro- 

1 borated the formation of 11, which was fu r the r  confirmed by H NMR and I9F M. 

In  '1-1 NMR spec t ra ,  a l l  the  aromatic protons resonate  a t  66.9-7.7 p p .  The >NH 

signals a re  observed downfield a t  6 9.0 p p  due t o  deshie ld ing by C=O. Other 

s i g n i f i c a n t  resonance s igna l s  were obtained a t  & 3.3-3.75 (2H, S-CH ) ,  5.4-5.6 2 
(IH, CH -Ar) and 2.4-2.6 (3H, CH3). 

The posi t ion  of f l u o r i n e  i n  aromatic r i n g  ( A ~ - F )  was observed by I9F I.IMR a t 6 3 g . 4  

and t h e  resonance s i g n a l s  of 4-F, 2,6-F and 3,5-F of perfluorophenyl group were 

observed a t  & 80.0, 72.0 and 83.2 ppm, r e spec t ive ly  with r e spec t  t o  TFA. 

Compounds 11, on t rea tment  with P2S5 i n  dry  pyr id ine ,  were converted i n t o  I11 

and t h e  l a t t e r  cha rac te r i zed  by t h e i r  M spect ra .  The disappearance of C=O 

absorption band s t rong ly  supports the  formation of these  compounds. This found 
1 f u r t h e r  support from H NVn spec t ra .  Due t o  high e l ec t ronega t iv i ty  of sulphur,  

protons of &Hz w i l l  be deshielded and s h i f t  t o  downfield region (63.8-3.9). 

Reduction of compounds I1 was c a r r i e d  out by LiA1H4, i n  dry solvent  e t h e r ,  leading 

t o  the formation of compoundsIV, whlch were cha rac te r i zed  by I R  and 'H NFR. The 

disappearance of C=O band i n  El confirmed the  formation of IV. 

Experimental R o c e d a  - Melting po in t s  a re  uncorrected.  A l l  synthesized 

compounds were r o u t i n e l y  checked by elemental  ana lys i s .  TLC was done on s i l i c a  

g e l  p l a t e s  using benzene-ethyl a c e t a t e  ( ? : I )  a s  so lvent  system. M spect ra  were 

recorded on lerkin-Elmer M-337 spectrophotaneter (KBr p e l l e t ) .  The 'H NPIR 

spec t ra  were recorded a t  60 MHz i n  C X 1 3  using te t ramethyls i lene  (TMs) a s  

i n t e r n a l  reference  standard and "F NI"m a t  56.4 MHz using t r i f l u o r o a c e t i c  ac id  

(TFA) a s  ex te rna l  s tandard .  The chemical s h i f t s  a re  expressed m (ppn) down- 

f i e l d  from TMS. 

Pentafluorophenvl h y d r a  - It was prepared from hexafluorobenzene (18.6 g ,  

0.1 mole) and hydrazine,shydrate (15 g ,  0.30 mole) i n  absolute  e thano l ,  m.p. 7 5 ' ~  
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 it.?, m.p. 7b0c) ,  y i e ld  5.0 g (85 %). 

~-~mino-3-(4-fluoro~henyl)-l-phenyl pyrazole (Ial - I t  was prepared according t o  

literature method3 from 4 - f luo rapheny lace ton i t r i l e  (16.3 g ,  0.1 mole) and phenyl 

hydrazine (10.8 g ,  0.1 mole) i n  absolute  e thanol  and r e c r y s t a l l i z e d  from methanol, 

m.p. 1 4 0 ' ~   it.^, m.p. 141°c),  y i e l d  15.h g (62 % ) .  

~-~m~no-3-(~-fluoro~henyl)-l-~entafluaro~hen~l Dyrazole ( I b )  - It was prepared 

from pentafluorophenyl hydrazine and 4 - f l ua ropheny lace ton i t r i l e  following the  

above procedure, m.p. 135 C ,  y i e l d  70 %. 

4-Fluoroaceto~henone - It was prepared according t o  the  method of Bu Hoi 

e t  a1.4 from fluorabenzene (21.1 g, 0.22 male) and ace ty l  ch lo r ide  (17.3 g ,  0.22 

mole) l n  the  presence of anhydrous A l C l  (16 g ,  0.32 mole), b.p. 1 9 5 ' ~ ,  y ie ld  3 
20.3 g (67 %). 

3,4-Uifluoroacetaphenone was s i m i l a r l y  obtained.  

3-(4-Fluoraphenyl)-4-(3-fluorapheny1)-I-phenyl-4 ,8-dihydro-I~-pyrazol0[3,4-~~ [I ,4] 

thiazepm-7(6H)-one (118) - Equimolar q u a n t i t i e s  of I a  (2.53 g ,  0.01 mole) and 

3-fluorobenzaldehyde (1.24 g ,  0.01 mole) l n  dry toluene (20 ml) were refluxed 

f o r  1.5 h r .  Water was co l l ec ted  azeo t rop ica l ly  dur ing r eac t ion  time. The 

mixture was cooled and lnercaptoacetlc acid (1.01 g ,  0.011 mole) was added and 

it was heated under r e f lux  f a r  3 h r .  'The r eac t ion  mlxture was coolea ,  excess o f  

so lvent  was removed under reduced pressure and solvent  e the r  added. The r e su lzan t  

s o l i d  was r e c r y s t a l l i z e d  from e t h y l  a c e t a t e ,  m.p. 1 8 3 ' ~ ,  y i e l d  3.6 g (85 %).  
-1 

(Found: N ,  9.43; S ,  '1.18, CZ4H17FzN3US requires N ,  9.69; S .  7.39 %). 3 Cm 
max 

3066 ( NH), 1680 (C=O), 1600 (C=N), I420 (C-N), 1500 I-CH2-) and 1000-1100 (C-F). 

'H NMH : $3.3 ( Z H ,  C H ~ ) ,  5.4 (IH, CH), 6.9-7.7 (13H, aromatic p ro tons ) .  

A l l  o ther  compounds (IIb-e Table I )  were prepared i n  a s i m i l a r  manner. 

3-(4-fluorapheny~)-1 ,4-bisphenyl-4.8-dihydro-1~-pyrazolo [3,4-g] ,4] thlazepin-7 

1 (bH)-thione ( I I I a )  - Compound 11 ( R  = A r  = C6H5, R 2  = 4-FC H R3 = H; 4.15 g ,  
6 4 '  

0.01 mole), P S ( 6.6 g ,  0.03 mole) and pyr id ine  ( 2 0  ml) were heated together  
2 5 

a t  170 C f o r  18 h r .  The r eac t ion  mrxture was concentra ted ,  d i l u t e d  with water 

t o  give a yellow s o l i d ,  whlch w a s  r e c r y s t a l l i z e d  from benzene-petroleum e t h e r  

t o  y i e l d  the  d e s i r e d  compound; m.p. 1 6 5 ' ~ ,  y i e l d  3.4 g (79 9 6 )  (Found: N ,  9.62; 
-1 

S ,  14.80, C24H18FIUJS2 requires N ,  9.74; S, 14.84 %).  3 izx 3060 ( NH), 

?boo ( c=N), 1500( C-N), 1000-11001 C-F). 'H NAR (CUCIJ): 63.75-4.0 (a, c H ~ ) ,  



5.4(111, CH), 6.9-7.7 (14H, aromatic protons).  

A l l  other cmpounds (111b-e) were prepared in  a s imi la r  manner. 

3-(4-Fluorophenyl)-1,4-bisphenyl-(l~)pyrazolo~,4-~ ,d -4,6,7,8-tetrahydro- - --- - ---...up- -- -- 
th iazepine  (IVa) - Compound I 1  (4.15 g ,  0.01 mole) was added portion-wise t o  a - - - 
susaension of LiA1H4 (0.76 g ,  0.02 mole) i n  dry  solvent  e the r .  The react ion 

mixture was s t i r r e d  a t  60 C fo r  48 br on water bath.  On completion of r eac t ion ,  

it was cooled in  i c e  and decomposed with 3N NaOH. The e the rea l  l a y e r  separated 

and a f t e r  removing the  solvent,  a s t i c k y  mass was obtained. It was r e c r y s t a l l i -  

sed from petroleum e t h e r ,  m.p. 80°c ,  y ie ld  2.8 g (70 % )  Found : N ,  10.63 ; . cm' S, 7.63, C H FN S r equ i res  N ,  10.47 : S ,  7.98).  
24 20 3 

i 
L x  

3160 ( NH), 1600 

( C a ) ,  1520 (C-N). 'H NMR (CM:l13: 63.5 (4H, CH2CH2), 5.6 (IH, CH) 6.9-7.7 ( I ~ H ,  

arornatlc protons).  

A l l  other compounds (Ivb-d) w e r e  prepared i n  a s imi la r  way. 
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: Physical data of 1,3,4-trisubstituted 4,8-dihydro-1~-~~r~~o1,[j,4-~] 

b.47 thiazepin-7(@i)-one (11) and related compounds (I11 and IV) 

~ 

Compound A r  K3 fI2 K1 Yield M.P. Kol. formula Analvs i s  
No. '# C Calc. Founc: 

- - N % s N %  5 %  - 
I I a  3-F .C6114 H 4-F. C6H4 'gH5 85 163 C24H17F2N30S 9.69 7.39 9.43 7.18 

i I b  3 ,4-F2.C6H3 CH3 4-F. C6H4 C6H5 80  159 C25H1BF3N30S 9.03 6.88 8.98 6.65 

I I c  4-7.CA CH; 4-F. C6X4 0 4 J C6F5 78 145 C25H14FpjOS 7.82 5.95 7.40 5.63 

i I d  3-F.C6HL H 4-F. C;iL, C6F5 82 Io5 C24H12F7N30S 8.03 6.11 8.12 6.01 

I I e  'gF5 CK, , 4-F. C6H4 C6F5 83 61 C251110F1 ,,N30S 6.89 5.25 6.58 5.20 

I I I a  cii5 M 4-F. C6ii4 '6*5 79 165 C24H18FN3S2 9.74 14.84 9.62 14.80 

I I I b  4-F.C I i  H 4-F. C6H4 6 4 'gH5 75 110 C24H17F2N3S2 9.35 14.25 9.10 14.32 

I I I d  

I I I e  

IVa 

IVb 

IVc 

IVd 

-- 
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