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Abstract - Some medicinally Important new fluorihe containing
phenylglyoxals have been synthesized by selenium dioxide
oxidation of appropriate fluorinated acetophenones and charac-
terized by spectral studies. ‘the phehylglyoxals were treated
with thiosemicarbazide to give corresponding thiosemicarbazones
(lII) which were cyclized, in situ, teo yield 5-(flucrorhenyl )~
1,2,4~triazine-3(2H)~thiones. lhe 5-(4-fluorophenyl )~1,2,4-
triazine-3-(2H)-thione{IV) undergoes nucleophilic displacement
when refluxed with hydrazine hydrate to give corresponding
3-hydrazino=5-(4=-fluorothenyl )=1,2,4=triazine. The hydrazino
derivative reacts with fluorinated 1,3-diketones, in glacial
acetic acid yielding 5-(4-fluorophenyl }-3- E!-(B,S-disubstituted)
p'yrazolyl] =1,2,4=-triazines(VIL)., All synthesized compounds have
been characterized on the bhasis of elemental analyses, ir, par
_and 19 nmr studles.

Phenylglyoxals find very useful applications in medicinal chemistry in view of a
wide variety of biological activities associated with their derivatives, viz.,
antiviral?!, antifungal?, antibacterial’, neoplasm inhibitor”, hypoglycemic®

and antifertilitys. Some derivatives of phenylglyoxals also act as plant

/ and also have an effect on blood vesse:l.s8 and marked central

growth stimulators.
vegal actiong.
Scanty intrormation is available in literature concerning the chemistry and
Pharmacology of fluorine containing phenhylglyoxals. Lhe synthesis of only
4-fluorophenylglyoxal was reported in 1955 and some of 1ts derivatives like
oxime and hydrazone were reported later on, hut no attentlon seems to have been

given to biological activity of such compounds.
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These observations prompted us to synthesize variocus new flucrine containing

phenylglyoxals(IIb-e) by the oxidation of fluorinated acetophenones{I) with
selenium dioxide. 'the glyoxals were purified by distillation under reduced
Pressure and preserved in the form of hydrates. Only Ile, pentafluorophenyl=-
glyoxal did not form a hydrate, which may be due to its high polarity19s17,
Formation of phenylglyoxal hydrates was confirmed by elemental analyses and
spectral studies, In ir spectra, two ketonic absorpticns at 1730 and 1680 cm'1,
a broad hydroxyl absorption of hydrate at 3280-3350 em™? and ZC-F absorptions
at 1130-1300 c::|1""| provide support for their foamation. The pmr spectra exhibit
aromatic protons at § 6.9-7.3 ppm, aldehydic —CU«'I_'I signals downfield at 5 8.3~-8.5 ppm
and OH protons of water at § 3.6~3.7 pmn. Disappearance of methyl proton signal

of acetophenone provides further support for the formation of phenylglyoxals.

The phenylglyoxals were treated with thiosemicarbazide to give corresponding
thiosemicarbazones (III) which were cyclised, in situ, to yleld 5-(fluororphenyl-
1,2,4-triazine-3( 2H)=thiones (IV). In preparing these triazine derivatives, we have
been prompted by the observations that different types of bioclogical activities

are associated with triazine derivatives, viz. ant:LhYper‘bensive12, antidepressan't13,

a,nalgesicm, hypnotic15, antibacterial16

anticancer15 and introduction of flucrine in such derivatives may lead to new

, antifungal®™®, antiinflammatory’? and

medicinglly important compounds,

The 1,2,4=triazines(IV) obtained have been characterized by ir and pmr spectra.
Disappearance of ketonic absorption peak in ir spectra and the appearance of new
bands at 1640 em™ (N=N) and 1600 cn™" {CN) provide support for the formation of
5=(flucroaryl }-3-mercapto~1,2,4-triazines. rurther, a characteristic methine proton
{N=CH) resonance signal at & 8.8-9.1, a2 thiol proton resonance signal at 3.4=3,5,
and sromatic signals at 7.0 to 8.4 ppm in pmr are noted. Triazine derivatives(IV)
exist as keto-enol tautomers and gpectral evidence peoints to predominance of

thione form in solid state and an enol form in solution.

Presence and positi'on of fluorine in these compounds {II and IV) have been

confirmed by 195‘ nmr. A sharp singlet of fluorine (IVa) attached to phenyl ring was
observed at & 39,65 pm (IFA as external standard). Position of o-F, p-F, m-F in
perfluoroaryl group of IIf and IVf were observed at & 62.0é, 80.4, 85,4 ppm,

respectively, A preliminary screening of phenylglyoxals and 3-mercapto-1,2,i4-
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triazines indicates that these compounds exhibit CNS depressant activity. A
detailed pharmacological study will be reported elsewhere.

5-{4-'luorophenyl )-3-hydrazino«1,2,4-triazine has been prepared by hucleophilic
displacement of 3-mercapto group by hydrezino group, rormation of ¥V has been
confirmed by the appearance of characteristic band in the region of 3260-3450 em™
(-NHNHZ) in the ir spectrum. Condensation of V with fluerinated 1,3-diketones(VI)
in the presence of glaclal acetic scid yielded 5-(4-fluorophenyl )-3- [1-(3,5..
disubstituted)py‘razolyl] =1,2,4=triazines(VII) and the compounds characterized by
elemental analysis, ir, pmr and 19}.’*‘ nmr spectral studies. The pmr spectra of VII
exhibits a characteristic pyrazolyl methine proton (-CEi:C) resonshce signal et
§6.2 ppm. In % e spectrum of VIIc fluorine in benzene ring was observed at

il
$35.6 ppm and two sharp singlets of ~CF3 groups were observed at §-5,2 (E3C-C-N)

|
and ~6,8 ppn (E3C“C=N).
SCHEME -1 R—@_
C CHO-Hp0
b

I {Hydrate)

T Hot Hz0
+ o M8, g %2, R@— ;
R CHs 0 dry CS2 ﬁ'CHB Dioxan ﬁ—CH
0
¢
I b4
lNHZCSNHNHE
ﬁ "\
R ) v*"""— -
N’C=S SH reflux %CH .
0 .
m
95 % NH2 NH2 Hp0
Dioxan
4@_( RicocHaCORP(HL} - _@—[o,L
/LNHNHz N"—N
R' S R2

b4 ¥

I,R=4-F, 2-CHz ; 4F; 3,4-Fp, 2, 4-Fp ; 2= F, 5-CH3 ; 3-C, 4-F.
I, IZ, R=4-F, 2-CHz ) 4F; 3, 4-F2; 2,4-Fa ; 2-F, 5-CH3; 3-Cl, 4-F; Pentafluoro
g, M, R=4-F ‘ ' :

W, ¥m, RI=R%:=CHy; Rl= 4-F, CgHg , RE= CgHg ; R' =R = CF3
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Experimental Procegure - Melting points are uncorrected. 411 synthesized compounds
were routinely checked by elemental analyses. Tlec was done on silica gel plates
using benzene-gthyl acetate 11 as solvent system. Ir spectra were recorded on
Perkin Elmer IR-337 spectrophotometer (KBrempellet). The pmr spectra were recorded
at 60 Miz in DMSO-d. using tetramethylsilane (TMS) as internal reference standard
and '%F nor at 56.4 MHz using trifluoroacetic acid (TFA) as external standard.

The chemical shifts in 1OF nmr are expressed in § (ppn) upfield from TFA,

4uFluoro=2-methylacetorheng - It was prepared by following the method of Buu Hol
et al.'? from 3-fluorotoluene {22.0 g, 0.20 mole) and acetyl chloride (19.28 g,
0.25 mole) in presence of anhydrous Alcl3 (16.0 g, 0.32 mole) in dry carbon disul-
- phide, b,p. 206°C, yield 34,7 g (76.4 %). A1l other fluorinated acetophenones
(Ia-g) were prepared by acylation of appropriately substituted benzene or toluene.

L4-Fiuorom2-methylphenylglvoxal {ITa) - A sclution of acetophenone Ia (1.53 g, 0.0t
mole) in dioxan (15 ml) was added to selenium dioxide (1.4 g, 0.01 mole) dissolved
in dioxan : water (4:1). The mixture was stirred and refluxed for 6 hr, when it
formed a red 0il and vlack elemental selenium, The latter settled down and was
removed by filtration. the oll was then concentrated under reduced pressure

and purified by distiliation, It was then converted into shining white needles

of its hydrate, m,p. 90°C, yield 1.48 g (80 %) _1(Found : C, 58.66; H, 4,76,
CHGFOy requires C, 58.69; H, 4.89 %). 0 -9:;{ 3280-3350 (CH), 1680, 1730

{ >C0), 1000-1100 (;C~F). Pmr: 8.3(1H, C-H), 3.6 (H, -0H), 6,9-7.3 (3H,
aromstic protons), 2.55 {3H, CE3).

All other compounds {1Ib-g, Table I) were prepared in a similar manner.

={4-Fluoro~2-nethvlphenyl j= rcaptomq,2,4=triazine(IVa) . 4 reaction mixture

of 4-fluoro~2-methylphenylglyoxal{Ila, 1.66 g, 0.01 mole)}, thiosemicarbazide

(1.01 g, 0.01 mole}, water (20 ml} and ethanol (60 ml) was refluxed for 10 minutes
to give corresponding thiosemicarbazone (IIIa) which, in situ, was cyclized by
refluxing with potassium cerbonate (2.1 g, 0.015 mole) for 8 hr, The solution was
cooled, filtered and filtrate was acidified with HCl to afford IVa., It was
purified by recrystaliization from ethyl acetate,m.p. 175°C, yield 1.79 g (81 %)
(Found & N, 19.10; S, 14.43, C,JgFN;S requires N, 19.00; S, 14.47 %). 9;’;‘;
3140 (N}, 1600-1640 (CN, N=W), 1100-1280 (C-F)}. Por (IMSO dg): 2.75 (3H, CHs ),
3.5 (1, SH), 7.2-7.8 (3H, aromatic protons), 8.85 (1, >CH).

A1l other compounds (IVb-g, TableIl) were prepared in a similar manner.
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5-(4-Fluarophenyl )=3=hvdrazino=1,2,4-triazine(Va) - 5-(4-Fluorophenyl )-3-mercapto-
1,2,4-triazine {2.07 g, 0.01 mole)}, dissolved in dioXan, was added to 2 M excess
of 95 % NHzNHZ'H2O and the mixture refluxed for 10 hr, cooled and poured into

ice, giving a s0lid, which was filtered and purified by recrystallization from

the ethanol, m.p. 230°C, yield 1.0 g (50 %) (Found : N, 34,29, C,H FN_S

-1 98 "5
requires N, 34,31), p & 32003400 (NHNH,}, 1600-1640 (C=N, Na{),
max
={4-Fluorophenyl )=3=- lpropane—1,3-dione{VIb) ~ It was prepared according

to literature meth0d20 from 4-fluoroacetophenone (13.8 g, 0.1 mole) and ethyl
benzoate (30,0 g, 0.2 mole) in presence of sodamide {7.8 g, 0.2 mole} in dry
ether and recrystallized from petroleum ether, m.p. ao® (Lit.20

yield 6.0 g (66 %).

, m.p. 81°C),

~(4-Fluorophen =]1= =dimeth ol = L-triggzine (VIIa) - A
mixture of Va (2,04 g, 0.01 mole) and acetylacetone (1.0g, 0.01 mole) was
refluxed in glacial acetic acld for 1 hr, cooled ard poured into ice. The solid
obtalned was filtered and recrystallized from acetone, m.p. 9500, yield Z:g‘(66%)
(Found N, 23,21, CpyH, P S requires N, 25.25 %), N :‘;‘; 16001650 (C=N, N=N),
4100-4300( C-F). Pmr (CDC13): 9.55 {1H, triazine CH) , 6.2 {1H, pyrazolyl CH),
7.7=-8.3 (4H, aromatic), 2.35-2.45 (6H, both Cﬂ3).
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TABLE -I : Physical Data of Fluorinated Phenylglyoxsl hydrates(II).

Compound R Yield M,P, Mol. Formula Anglysis

e Ei) ® K crumH% ctde%

IIs Aﬁ»-l"..’!—-(.'ﬂl-l3 80 g0 09H9FU3 58.69 L,B9 58.56 4,96
b 3,f+-F2 80 63 CSHSFZOB 51.06 3.19 51.22 3.21
¢ 3=Cl.beF 73 A CBHGCIFOZ) 47.05 2.94 47,12 2.80
d -2,f-+-F‘2 79 66 C8H6F203 51,06 3.1 51.15 3.31
e 2-F. 5-CH3 83 82 C9H9F03 58.69 4.89 58.81 4.99
b P-entafluoto 70 124/0.5mm CSHFSOZ 42.85 - 42,79 -

{bp)
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PABLE -II: Physicel data of triazines {IV and V)

Compound R R' Yield M.P, Recrystallization Formula An &
No. . % ¢ sclvent N%Calcd "% NQFGounds%
IVa ﬁ-F.Z-CHs SH 81 175 benzene C1cﬁ8FN3S 19.00 14,47 18,92 14,35
b 3,4-F2 SH 82 172 ethyl acetate C9H5F2N3S 18.66 14,22 18.54 14.31
c 3-C1.4-F SH 75 93 benzene-pet, CHCIFNSS 17,42  13.27 17.34 13.31
ether
d Z,Q-FZ SH 80 164 benzene 59H5F2N3S 18,66 14,22 18,60 14,10
e 2—?.5-CH3 SH 85 192 ethyl acetate C10ﬁBF2N3S 19,00 14,47 19.12 14.39
h 4 Pentafluoroe SH 71 202 methanol C9H2F5N3S 15.05 11,46 15.13 11,32
E 4-F SH 84 188 ethyl acetate 09H6FN35 20.28 15.45 20,16 15,32
Va 4L-F NHNH,, 50 225 methanol CyHigFlg 34 .46 - 34,38 -

TABLE -III: Physical data of 3-pyrazolyl-triazines(VII)#*

Compound R R R® Yield M.P. Solvent Formula Anglvsis
No °c Caled., Found
' N % N¥
VIia ' hoF CH3 CH5 66 g5 acetone C1£‘H12FN5 26.02 26.15
b 4=F h-F.CsHQ CGH5 &8 260 ethyl acetate CZ7H15F2N5 15.67 15.72
] LF CF.3 CF3 64 145 gigggne—pet. C14H6F7N5 18.56 1B.45

® Satisfactory C and H analyses were obtained in 21l cases.

{861 6 "°N ‘9t 19A ‘STIDADO¥ILIH
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