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Abst rac t  - Some medicinally important new f luor ine  containing 

phenylglyoxals have been synthesized by selenium dioxide 

oxidation of appropriate f luo r ina ted  acetoFhenones and charac- 

t e r i z e d  by s p e c t r a l  studies.  'the phenylglyoxals were t rea ted  

with thiosemicarbazide t o  g ive  corresponding Wiosemicarbazones 

(111) w h i m  were cyclized,  i n  sit", t o  yield 5-(fluoropheny1)- 

1.2,btriazine-3(M_)-thiones. Ihe  5-(4-fluorophenyl )-I ,2,4- 

triazine-3-(=I-thione(IV) undergoes nucleophil ic displacement 

when refluxed with hydrazine hydrate t o  give corresponding 

3-hydrazlno-5-(4-fluorophenyl)-1,2,4-triazine. The hydrazino 

de r iva t ive  r e a c t s  with f luo r ina ted  1.3-diketones, in g lac ia l  

a c e t i c  acid y ie ld ing 5-(4-fluoropheny1)-3- b-(3.5-disubstituted) 

pyrazolyg -1.2.4-triazines(VI1). A l l  s yndes ized  canpounds have 

been character ized on the bas i s  of elemental analyses,  ir, p r  

and 1 9 ~  mr s tudies .  

Phenylglyoxals f ind  very use fu l  appl ica t ions  in medicinal chemistry i n  view of a 

wide v a r i e t y  of b io logical  a c t i v i t i e s  associa ted  w i t h  t h e i r  der ivat ives ,  viz., 

an t iv i r a l1 ,  antifunga12, an t ibac te r i a l3 ,  neoplasm inhibi tor4 ,  hypoglycemic 5 
6 and a n t i f e r t i l i t y  . Some de r iva t ives  of phenylglyoxals a l s o  a c t  as  p l an t  
'I growth s t imula to r s  and a l s o  have an e f f e c t  on blood vessels8 and marked c e n t r a l  

9 vegal ac t ion  . 
Scanty inrormation 1s avai lable  in l i t e r a t u r e  concerning the  cnemistry and 

pnarmacology of fluorine containing phenylglyoxals. The synthes is  of only 

4-fluorophenylglyoxa1 was reported in 1955 and s w e  of i ts  der ivat ives  l i k e  

oxime and hydrazone were reported l a t e r  on, but no a t t en t ion  seems t o  nave been 

given t o  b io logical  a c t i v i t y  of such compounds. 



These observations prompted u s  t o  synthesize var ious  new f luor ine  containing 

phenylglyoxals(I1b-e) by the oxidation of f luor inated acetophenones(1) with 

selenium dioxide. 'lhe glyoxals were w i f i e d  by d i s t i l l a t i o n  under reduced 

pressure and preserved in the  form of hydrates. Only I I e ,  pentafluoropheoyl- 

glyoxal did not  form a hydrate, which may be due t o  i t s  high p ~ l a r i t y ~ ~ ' ~ ' .  

Formation of phenylglyoxal hydrates was confirmed by elemental analyses and 

spectra l  s tudies .  In ir spectra ,  two ketonic absorptions a t  1730 and 1680 cm-I, 

a broad hydroxyl absorption of hydrate a t  3280-3350 cm-I and >C-F absorptions 

a t  1130-1300 cm-I provide support fo r  t h e i r  f o p a t i o n .  The &mu- spectra  exh ib i t  

aromatic protons a t  6 6.9-7.3 P m ,  aldehydic -b s ignals  downfield a t  6 8.3-8.5 p m  

and OH protons of water a t  6 3.6-3.7 ppn. Disappearance of methyl proton s igna l  

of acetophenone provides further support for  the  formation of phenylglyoxals. 

The phenylglyoxals were t r ea ted  w i t h  thiosemicarbazide t o  give corresponding 

thioswicarbazones (111) which were cycl ised,  in s i t u ,  t o  y i e l d  5-(fluoropheny& 

1,2,&triazine-3(2H_)-thiones (IV). In preparing these  t r i a z i n e  der ivat ives ,  we have 

been prompted by We observations t h a t  d i f f e ren t  types of b iological  a c t i v i t i e s  

13 a r e  associated with t r i az ine  der ivat ives ,  viz. antihypertensive12, antidepressant , 
analgesic14, hypnotic15, antibacterial1', antifungal16, a n t i i n f l a m m a t ~ r ~ ' ~  and 

anticancer18 and introduction of f luor ine  i n  such der ivat ives  may l ead  t o  new 

medicinally important compounds. 

The 1,2,4-triazines(IY1 obtained have been characterized by i r  and p m  spectra.  

Disappearance of ketonic absorption peak in ir spectra and the  appearance of new 

bands a t  1640 cm-' ( N d )  and 1600 cm-' ( C d )  provide support f o r  t h e  formation of 

5-(fluoroary1)-3-mercapto-I ,2,4-triazines. W r t h e r ,  a c h a r a c t e r i s t i c  methine proton 

(N=CH_) resonance s ignal  a t  6 8.8-9.1, a t h i o l  proton resonance s ignal  a t  3.4-3.5, 

and aromatic s igna l s  a t  7.0 t o  8.4 ppn in pnr a r e  noted. Triazine derivstives(1V) 

e x i s t  as keto-en01 tautoners and s p e c t r d  evidence points  t o  predominance of 

Wione form in so l id  s t a t e  and an en01 i o m  i n  solution.  

Presence and posi t ion of f luor ine  in these compounds ( I 1  and IV) have been 

confirmed by "F Mr. A sharp s i n g l e t  of f luor ine  ( m a )  a t tached t o  phenyl r i n g  was 

observed a t  6 39.65 pm (TFA a s  external standard). Posit ion of 2-F, pr, 2-F in 

perfluoroaryl group of IIf and N f  were observed a t  6 62.02, 80.4, 85.4 ppm, 

respectively.  A preluninary screening of phenylglyoxals and 3-mercapto-1,2,4- 
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t r i a z l n e s  ind ica tes  t h a t  these compounds exh ib i t  043 depressant ac t iv i ty .  A 

de ta i l ed  pharmacological study w i l l  be reported elsewhere. 

5-(44luorophenyl)-3-hydrazino-I ,2,4-triazine has  been prepared by nucleophi l ic  

displacement of 3-mercapto group by hydrazino group. Formation of V has  been 

confirmed by the  appearance of c h a r a c t e r i s t i c  band in the  region of 326'2-3450 cm-I 

(aHNH2) i n  the i r  spectrum. Condensation of V with f luor inated 1,3-diketones(V1) 

in the  presence of g l a c i a l  a c e t i c  ac id  yielded 5-(4-fluaropneny1)-3-[I-(3.5- 

d i s ~ b s t i t u t e d ) ~ r a z o l ~ l ]  -1.2,4-triazines(VI1) and the compounds characterized by 

elemental analys is ,  i r ,  pnr and 1 9 ~  nmr spec t ra l  s k d i e s .  The pnr spect ra  of V I I  

exhibi ts  a c h a r a c t e r i s r i c  Wrazolyl methine protM ( - E = C )  resonance s igna l  a t  

6 6.2 ppn. In "F nmr spectrum of VIIc f luor ine  in benzene r ing was observed a t  

635.6 ppa and two sharp s i n g l e t s  of -CFj groups were observed a t  6 -5 .2  (E~c-G-N) 
I 

and -6.8 ppn (E3C-C-N 1. 
SCHEME-I  

Hot Hz0 

I 
IP 

9 5 % N H z N H z W  
Dioran 



ExDerimental Procedure - Melting points  a re  uncorrected. A 1 1  synthesized compounds 

were routinely checked by elemental analyses. Tic was done on s i l i c a  ge l  p l a t e s  

using benzene-ethylacetate1:l a s  solvent system. Ir spectra were recorded on 

Perkin Elmer In-337 spctrophotometer (KBr-pellet). The pnr spect ra  were recorded 

a t  6OMHz in DMSO-d6 using te t ramethyls i lane  (IMS) a s  i n t e r n a l  reference standard 

and 1 9 ~  nmr a t  56.4 MHz using t r i f l u o r o s c e t i c  ac id  (TFA) a s  external  standard. 

The chemical s h i f t s  in "F nmr ere  expressed i n  5 ( p m )  upfield from TFA. 

4-Fluoro-2-methvlaceto~henonq - It was prepared by following the  method of Buu Hoi 

e t  a1.I9 from 3-fluorotoluene (22.0 g. 0.20 mole) and acetyl  chlor ide  (19.28 g ,  

0.25 mole1 in presence of anhydrous A1C1  (16.0 g ,  0.32 mole) in dry carbon d i su l -  3 
phide, b.p. 206'~. y ie ld  31.7 g (76.4 %). A l l  o ther  f luor inated acetophenones 

(Ia-g) were prepared by acyla t ion of appropriately subst i tu ted benzene o r  toluene. 

4-Fluoro-2-methvl~henvl~lvoxal (IId - A solut ion of acetophenone l a  (1.53 g ,  0.01 

mole) in dioxan (15 m l )  was added t o  selenium dioxide (1.1 g ,  0.01 mole) d issolved 

in dioxan : water (4:l). lhe  mixture was s t i r r e d  and refluxed f o r  6 h r ,  when it 

formed a red o i l  and alack elemental selenium. The l a t t e r  s e t t l e d  dorm and was 

removed by f i l t r a t i o n .  'the o i l  was then concentrated under reduced pressure 

and w i f i e d  by d i s t i l l a t i o n .  It was then converted i n t o  shining white needles 

of i t s  hydrate, m.p. 9o0c, y ie ld  1.48 g (80 %) (Found : C ,  58.66; H ,  4.76. 

C H FO r equ i res  C ,  58.69; H ,  4.89 96). cm-I 
9 9  J 7 'max 3280-3350 (OH), 1680, 1730 

( ;C=O), 1000-1100 (>C-F). Anr: 8.3(1H, C-H), 3.6 (a, -OH), 6.9-7.3 (3H, 

aromatic protons),  2.55 (3, G 3 ) .  

A l l  other compounds (1Ib-g, Table I )  were prepared in a s imi lar  manner. 

~-~4-Fluoro-2-meWvlDhenvll-3merca~to-l.2.4-triazine(Wa~ - A react ion m i x m e  

of 4-fluoro-2-methylphenylglyoxal(IIa, 1.66 g ,  0.01 mole), thiosemicarbazide 

(1.01 g. 0.01 mole), water (20 ml) and ethanol (60 m l )  was ref luxed fo r  10 minutes 

t o  give corresponding thiosemicarbazone ( I I I a )  which, in s i b ,  was cyclized by 

refluxing with potassium carbonate (2.1 g ,  0.015 mole) fo r  8 hr. The solut ion was 

cooled, f i l t e r e d  and f i l t r a t e  was acidi f ied  with HC1  t o  afford me.  It was 

purified by rec rys ta l l i za t ion  from e thy l  acetate,m.P. 175O~,  y i e l d  1.79 g (81 % I  

(Found : N ,  19.10; S ,  14.43, Cl#8EN3S requires  N ,  19.00; 3, 14.47 %). $ 
cm-I 

max 
5140 (Nn), 1600-1640 (C=N. Nd). 1100-1280 (C-F). W r  (INSO d6): 2.75 (3H. Cg3), 

3.5 (lH, a). 7.2-7.8 (3H, aromatic protrms), 8.85 (IH, 2%). 
A l l  other compounds (IYb-g. Table111 were prepared i n  a s imi lar  manner. 
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~-~4-~luoro~hen~1)-3-hvdrazino-l.2.4-triazine(Va~ - 5-(4-E.luoropheny1)-3-ercapto- 

1.2.4-triazine (2.07 g ,  0.01 mole), dissolved in dioxan, was added t o  2 M excess 

of 95 % NHpH2.H20 and the mixture refluxed f o r  1 0  h r ,  cooled and poured i n t o  

i c e ,  giving a s o l i d ,  which was f i l t e r e d  and pur i f ied  by r e c r y s t a l l i z a t i o n  from 

the  ethanol,  m.p. 230°c, y ie ld  1.0 g (50 %) (Found : N ,  34.29, CgH8Ri5S 

requires  N ,  34.31). 3200-3400 ( N H N H ~ ) .  1600-1640 ( C 4 .  N 4 ) .  
3 ,ax 

m l  - It was prepared according 

t o  l i t e r a t u r e  methad'' from 4-fluoroacetophenone (13.8 g,  0.1 mole) and e thyl  

benzoate (30.0 g,  0.2 mole) i n  presence of sodamide (7.8 g ,  0.2 mole) i n  dry 

e ther  and rec rys ta l l i zed  from petroleum e the r ,  m.p. 80'  it.", m.p. 81°c), 

y ie ld  q6.0 g (66 %). 

5-(4-Fluoroizhenv&3- rl-(3.5-dimethvl Dvrazolv1)l -1.2.4-triazine (VIIa l  - A 

mixture of Va (2.04 g ,  0.01 mole) and aoetylacetone (I.Og, 0.01 mole) was 

refluxed in g l a c i a l  ace t i c  acid fo r  1 hr, cooled and poured i n t o  ice.  The sol id  

obtained was f i l t e r e d  and rec rys ta l l i zed  from acetone, m.p. 95'~.  y ie ld  2 g (66%) 

(Found N ,  23.21. C,4~12m5~ requires  N ,  25.25 96). 9 em-' 1600-1650 ( ~ 4 ,  N=N), 
max 

1100-1300( C-F). Rnr (CLZ13): 9.55 (IH, t r i a z i n e  CH_) . 6.2 (lH, pyrazolyl CH_), 

7.7-8.3 (4H, aromatic),  2.35-2.45 (a, both 
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TABLE -I : Physical Data of Fluorfnated Pnenylglyoxal hydrates(I1). 

Compound Yield M.P. Mol. k'ormula Analysis 
0 

NO. % C Calcd. Found 
C % H %  C %  H %  



* 
TABLE -11: Fhysical data  of t r i a z i n e s  (m and V) 

 anp pound R R' Yield M.P. Recrysta l l izat ion Formula Analvsis 
NO. % OC solvent Calcd. F m d  

N% s% N% sK 

IVa 42. 2-M3 SH 81 175 benzene C1&FN3S 19.00 14.47 18.92 14.35 

b 3,4-F2 SH 82 172 e thy l  aceta te  C9H5F2N3S 18.66 14.22 18.54 14.31 

c 3-C1.4-F SH 75 93 benzene-pet. C9H5C1FN3S 17.42 13.27 17.34 13.31 
e the r  

d 2 .4-F2 SH 8 0  164 benzene CgH5F2N3S 18.66 14.22 18.60 14.10 

e 2-F.5-CH3 SH 85 192 e thy l  aceta te  Cl$IgF2N3S 19.00 14.47 19.12 14.39 

f Pentafluoro SH 71 202 methanol C9H2F5N3S 15.05 11.46 15.13 11.32 

g 4-F SH 84 188 e thy l  ace ta te  C 9 6  H PN 3 S 20.28 15.45 20.16 15.32 

1 Va 4-F NHNH2 50 225 methanol C9H8PN5 34.46 - 34.38 - .- 
m 
07 - TABLE -111: h y s i c a l  data of 3-wrazolyl-triazines(vII)* 
I 

Compound R RI R~ Yield !.P. Solvent Formula Analvsis 
NO.  C 

Calcd. Found 
N % 

VIIa '4-F "3 CH3 66 95 acetone C14H12PN5 26.02 26.15 

b 4-F 4-F.C6H4 C6H5 68 260 ethyl  acetate C27H15F2N5 15.67 15.72 

c 4-F 
CF3 CY3 

64 145 benzene-pet. ' 1 4 ~ 6 ~ 7 ~ 5  18.56 18.45 I 

ether  3 
E -' 

Sat isfactory C and H analyses were obtained in a l l  cases. 2 
p 
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