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5-Dif luoromethylsu l fonyl -2-aminobenzophenone  was synthesized by condensation of p-di f luo-  
romethylsulfonylani l ine  with benzoyl chloride.  5 -Di f luoromethoxy-  and 5-d i f luoromethyl th io-  
2-aminobenzophenones  were  obtained by condensat ion of phenylacetoni t r i le  with the a p p r o p r i -  
ate p -subs t i tu ted  n i t robenzenes  and subsequent  reduction of the resu l t ing  anthrani ls .  7-Dif luo-  
romethoxy- ,  7-d i f luoromethyl th io- ,  and 7 -d i f luo rome thy l su l fony l -5 -pheny l - l , 2 -d ihydro -3H-1 ,4 -  
benzodiazep in-2-ones  were  obtained by the success ive  action of b romoace ty l  b romide  and a m -  
monia on the 2-aminobenzophenone de r iva t ives  o r  by reac t ion  of 2-aminobenzophenones  with 
aminoacety l  chlor ide hydrochlor ide .  The s t ruc tu re  of the 1 ,4-benzodiazepines  was conf i rmed 
by a study of the UV, Ill, PMR, and m a s s  spec t r a .  

It  has  been shown that the r ep l acemen t  of a hydrogen a tom by a ni t ro  group or  by halogen a toms  in 
1 ,2--dihydro-3H-1,4-benzodiazepines  gives  effect ive t r anqu i l i ze r s  [2]. 7 -F luo ro - ,  7 - t r i f l uo romethy l - ,  7-  
t r i f luoromethoxy- ,  and 7 t r i f l uo rome thy l i t h io -5 -pheny l - l , 2 -d ihyd ro -3H-1 ,4 -benzod iazep in -2 -ones  have high 
act ivi ty  [3-5]. The c o r r e l a t i o n s  found between the s t ruc tu re  and the psychotropic  act ivi ty of d i h y d r o - l , 4 -  
benzodiazepinones [6] have made it poss ib le  to a s s u m e  that the introduction of va r ious  subst i tuents  that 
approach  the halogens and the ni t ro  group with r e s p e c t  to the e l ec t ron - sh i f t  e f fec ts  induced by them may 
lead to the p repa ra t ion  of new effect ive p repa ra t ions .  

We the re fore  undertook the synthes is  of 1 ,4-benzodiazepines  with dif luoromethoxy,  d i f luoromethyl -  
thio, and dif luoromethylsulfonyl  groups  in the 7 posit ion. In a t tempting this, we took into account the fact 
that  d i f luoromethoxy and dif luoromethyl thio g roups  can be cons idered  to be "pseudohalogens"  (the H a m -  
met t  (r m and trp cons tants  of these  subst i tuents  a r e  0.31 and 0.18 for  theOCHF 2 group and 0.33 and 0.36 for  
the SCHF 2 group) [7, 8]. The e lec t ronic  nature  of the dif luoromethylsulfonyl  group is  c lose  to that of the 
NO 2 group (the Hammet t  a m and ~rp constants  a re ,  r espec t ive ly ,  0.75 and 0.86 [8, 9]). 

We found it n e c e s s a r y  to obtain subst i tuted 2-aminobenzophenones  (la-c) as  in te rmedia tes .  Compound 
Ic was obtained by condensat ion of p-di f luoromethylsulfonylani l ine  with benzoyl chlor ide  in the p re sence  of 
anhydrous zinc chlor ide by a known method [6]. However ,  we were  unable to synthesize Ia and tb by this 
method.  Condensation of p -d i f luo romethoxy-  and di f luoromethyl th ioacetani l ides  with benzoyl chlor ide under  
va r ious  conditions of the F r i e d e l - C r a f t s  reac t ion  also did not give sa t i s fac to ry  resu l t s .  A method [10] p r e -  
viously used for  the synthes is  of chloro,  methoxy, t r i f luoromethoxy,  and t r i f luoromethyl thio  de r iva t ives  of 
2-aminobenzophenone [5] proved  to be more  successful .  More p rec i se ly ,  anthrani ls  (IIa, b, see Table 1), the 
reduct ion of which with i ron in acet ic  acid g ives  aminobenzophenones  Ia and Ib, were  obtained by condensa-  
tion of p -subs t i tu ted  n i t robenzenes  with phenylacetoni t r i le .  

*See [1] for communica t ion  XIX. 
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The structure of I was confirmed by the LR spectra. Thus the 
the band at 1645 cm -1 in the spectrum of Ia corresponds  to the 
stretching vibrations of the carbonyl group, and the two bands at 
3490 and 3333 cm -1 correspond to the asymmetr ica l  and s y m -  
metrical  vibrations of a primary amino group. 

5-Dif luoromethylsulfonyl-2-bromacetamidobenzophenone 
(Id) was  obtained by reaction of aminobenzophenone Ic with bro-  
moacetyl  bromide.  Treatment of Id with a methanol solution of 
ammonia under the conditions in [11] gave benzodiazepinone TIIc 
(Table 1). Compounds ITIa and IIIb (Table 1) were obtained by con- 
densation of aminobenzophenones Ia and Ib with aminoacetyl  chlo-  
ride hydrochloride under conditions c lose  to those described in [12]. 

, ~ N  H--COCH2Br 

~ o c o ~ J  ~ c .  F~x~ ~ " ~ c o c 6 . .  

~ I d 

..... r..-2"-~N --c\ 
I II CH~ 

i 
C6H~, 

If! a - B  

The reaction of sodium salts of IITa and IITb with dimethyl 
sulfate gave their 1-methyl  derivat ives  IIId and IIIe (Table 1). 

The IR spectra of III contain the absorption band of a lac-  
tam carbonyl group at 1695-1705 cm -1. The bands of  NH groups 
that are usual for such s y s t ems  are observed in the spectra of 
1-unsubstituted TITa-c at 3175-3390 cm -1. 

The UV spectra of solutions of TIT in ethanol (Fig. 1) con-  
tain two absorption bands at hmax 315-317 nm (log e 3.4) and 225- 
228 nm (log e 4.5). Changes s imilar  to those previously  described 
for 1 ,2 -d ihydro-3H-1 ,4 -benzodiazepin-2-ones  [11] are observed 
in the spectra as  the pH changes.  

A singlet band of protons of a methylene group is observed 
in the PMR spectra of IIIa-c, and this constitutes evidence for 
rapid inversion of the diazepine ring. The signal of the methylene 
protons in the spectra of IIId and IIIe is a quartet because of slowed 
down inve rsion. 

Ton peaks with m / e  350 (85.4%) (M+), 349 (86.6%) (M +-H) ,  322 
(100 %) (M + -CO),  323 (39.7 7c) (M + -HCN),  234 (72.2 %) (M + -H)  - 
SO2CHF 2 etc. are noted in the m a s s  spectrum of benzodiazepine 
TIIc, and this also conf irms the structure of this substance. The 
structure of TTa, b, d, e was s imi lar ly  confirmed. 

E X P E R I M E N T A L  

The UV spectra were recorded under the conditions in [11]. 
The m a s s  spectra were obtained in the laboratory of nitrogen bases  
of Moscow State Universi ty  with an MKh-1303 spectrometer  at an 
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Fig.  I. UV spec t r a  of 
IIIa at: 1) pH 6.5; 2) 
pH 1.5; 3) pH 13.5. 

ionizing e l ec t ron  energy  of 50 eV. The au thors  thank P r o f e s s o r  A. N. Kost  
and h is  c o - w o r k e r s  for r eco rd ing  the s p e c t r a  and for the i r  a s s i s t a nc e  in the i r  
in te rp re ta t ion .  The IR s p e c t r a  of CC14 solut ions  of the compounds were  r e -  
co rded  with an IKS-14A s p e c t r o m e t e r .  

3 -Pheny l -5 - d i f l uo r om e t hy l t h i oa n t h r a n i l  (IIb). A 6 .5-g  (0.056 mole) 
sample  of pheny lace ton i t r i l e  and a solution of 10.5 g (0.051 mole) of p - n i t r o -  
d i f luoromethyl th iobenzene  in 80 ml  of methanol  were  added with s t i r r i n g  and 
cooling (to 0-5 ~ to a solution of 56 g (1.4 mole) of KOH in 120 ml of methanol ,  
a f te r  which the mix ture  was s t i r r e d  at 0-5 ~ for 4 h. It was  then diluted with 
320 ml  of wa te r ,  and the r e su l t i ng  p rec ip i t a t e  was r emoved  by f i l t ra t ion ,  
washed with w a t e r  to neu t ra l i ty ,  and dr ied .  Compound IIa was s i m i l a r l y  ob-  
tained.  

2 -Amino-5-d i f luoromethy lsu l fonylbenzophenone  (Ic). A mix ture  of 14 ml 
(0.05 mole) of benzoyl  ch lo r ide ,  10.4 g (0.05 mole) of 4 - d i f l u o r o m e t h y l s u l -  
fonylanil ine,  and 8.6 g (0.065 mole) of anhydrous zinc ch lor ide  was heated to 

195-200 ~ and mainta ined at th is  t e m p e r a t u r e  for 2 h, a f t e r  which it was cooled to 120-130 ~ and washed with 
50 ml of water .  A mix ture  of the r e su l t i ng  p rec ip i t a t e  and 60 ml of 70 % (by weight) sulfur ic  acid  was  heated 
to the boil ing point and held at th is  t e m p e r a t u r e  for 40-45 min. The reac t ion  mix ture  was then poured ove r  
ice,  and the r e su l t ing  p rec ip i t a t e  was removed  by f i l t r a t ion  and washed s uc c e s s i ve l y  with wa te r  to n e u t r a l -  
ity, 50 ml  of 10 % NaOH (two to th ree  t imes) ,  and wa te r  to  neut ra l i ty .  

2 -Amino-5-d i f luoromethy l th iobenzophenone  (Ib). A solut ion of 2.0 g (0.076 mole) of 3 - p h e n y l - 5 - d i -  
f luoromethyl th ioanthran i l  in 20 ml of acet ic  acid  was  heated on a w a r m  w a t e r  bath for 2.5 h. During this  
per iod ,  3 g (0.064 mole) of i ron  f i l ings and 4.5 ml of w a t e r  were  added. The mix ture  was  then cooled,  d i -  
luted with water ,  and ex t r ac t ed  with e ther .  The e the r  e x t r a c t s  were  washed with wa te r ,  dr ied ,  and concen-  
t r a t ed  in vacuo. Compound Ia  was s i m i l a r l y  obtained. 

5 -Di f luoromethy l su l fony l -2 -b romoace tamidobenzophenone  (Id). A 1.3-g (6.42 mmole)  sample  of b r o -  
moace ty l  b romide  was added dropwise  to a solution of 1 g (3.21 mmole)  of 5 - d i f l u o r o m e t h y l s u l f o n y l - 2 - a m i n o -  
benzophenone in 15 ml of boil ing anhydrous benzene (heating was discontinued).  The solut ion was  then r e -  
fluxed for  3 h, a f t e r  which it was  poured into 20 ml of ice water .  The e x c e s s  b r om a c e t y l  b romide  was  de -  
composed  by the addit ion of 1 N sodium hydroxide solution unti l  the mix ture  was weakly a lkal ine .  The g r a y -  
ish  p rec ip i t a t e  (A) was r emoved  by f i l t ra t ion,  washed with wa te r  and benzene,  and dr ied .  The benzene so lu-  
tion was washed with wa te r ,  d r i e d  over  ca lc ined  sodium sulfate,  and vacuum evapora ted .  The r e s idue  was 
combined with p rec ip i t a t e  A. 

7 - D i f l u o r o m e t h y l s u l f o n y l - 5 - p h e n y l - l , 2 - d i h y d r o - 3 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  (IIIc). A total  of 15 ml 
of 13 '7c solution of ammonia  in absolute  methanol  was added to a solution of 1.08 g (2.5 mmole)  of 5 -d i f luo ro -  
me thy l su l fony l -2 -b romace tamidobenzophenone  in 20 ml  of absolute  dioxane,  and the solution was al lowed 
to stand at room t e m p e r a t u r e  for 16 h. It was then vacuum evapora t ed  to d r y n e s s  at 20-25 ~ and the r e s idue  
was t r ea t ed  with 70 ml of d ie thyl  e the r  and 70 ml of 0.3 N HC1. The e ther  l aye r  was  s epa ra t ed  and washed 
twice with 70-ml  por t ions  of 0.3 N HC1. The acid solu t ions  were  combined and f i l t e red ,  and 10 ml of 12 7c 
ammonium hydroxide was  added to the f i l t ra te  with s t i r r i ng .  The resu l t ing  p rec ip i t a t e  was removed  by f i l -  
t r a t ion  and vacuum d r i ed  at 20 ~ af te r  which it was d i s so lved  in boil ing absolute  ethanol,  and the solution 
was ref luxed for 5 h. The solution was then f i l t e red ,  and the product  c r y s t a l l i z e d  f rom the solution on s tand-  
ing in the cold. 

7 - D i f l u o r o m e t h y l t h i o - 5 - p h e n y l - l , 2 - d i h y d r o - 3 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  (IIIb). A mix ture  of 1 g (3.6 
mmole)  of 2 -amino-5-d i f luoromethy l th iobenzophenone ,  10 ml of d ry  ch lo ro fo rm,  and 0.46 g (3.6 mmole)  of 
aminoace ty l  ch lor ide  hydroch lo r ide  was ref luxed for 3 h (until hydrogen evolution ceased) ,  a f te r  which the 
ch lo ro fo rm was  removed  by vacuum d i s t i l l a t ion ,  10 ml  of d ry  ethanol  was added to the res idue ,  and the m i x -  
ture  was ref luxed for 4 h. Wa te r  (10 ml) and 1 ml of 25% ammonium hydroxide were  added to the r eac t ion  
mix ture ,  and it was ex t r ac t ed  with 25 ml of toluene. The solution was then evapora ted ,  and IIIb c r y s t a l l i z e d  
f rom solution. Compound IIIa was s i m i l a r l y  obtained. 

7-Dif•u•r•methy•su•f•ny•-5-pheny•-1-methy•-••2-dihydr•-3H-1•4-benz•diazepin-2-•ne (IIIe). A 1.6-g 
(0.028 mole) sample  of f resh ly  p r e p a r e d  sodium methoxide was added with heat ing on an a i r  bath a~ 90-100 ~ 
to a solution of 5.0 g (0.017 mole) of IIIc in 200 ml of absolute  benzene,  a f te r  which 90 ml of benzene was 
removed  by d i s t i l l a t ion  in o r d e r  to r emove  the r e su l t ing  methanol  f rom the r eac t ion  sphere .  A 1 .7 -ml  (0.017 
mole) sample  of d imethyl  sulfate was then added dropwise  to the r e s idua l  solution of the sodium sal t  of the 
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benzodiazepinone,  and the solution was ref luxed for 1 h. It  was then cooled to r o o m  t e m p e r a t u r e ,  washed 
with wate r ,  dr ied over  ca lc ined sodium sulfate,  and concent ra ted  in vacuo. The res idue  was  c rys t a l l i zed  
f r o m  d i e t h y l e t h e r - p e t r o l e u m  e ther .  Compound IIId was  s imi l a r ly  obtained. 
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