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S m S I S  AND ~ O P E I L I C  SWSTI~IOPJ BEAcIlONS 

OF FLUORINE CONTAINING ARYLGLYOXAL 2-ARYUlYDRAZMBS 

Submitted by Krishna C. Joshi*, Vijai N. Pathak and Sharda Sharma 
(03/20/84) 

Department of Chemistry 
University of Rajasthan 
Jaipur-302004, INDIA 

Recently, hydrazidoyl bromides (a-ketohydrazonyl halides) have aroused 

interest as versatile reaction intermediates for the synthesis of a variety 

of heterocyclic systems such as 1,4-dihydro-l,2,4,5-tetrazines, 4,s-dihydro- 

1II-pyrazoles, pyrazoles, 1,3,4-oxadiazolines and A2-triazolines in already 

through 1,3-dipolar cycloaddition or nucleophilic substitution react ions. 1-4 

A comprehensive survey of the available literature suggested further areas 

of inve s t iga t ion. * 

We now report the bronination, chlorination and nitration reactions of 

arylglyoxal 2-arylhydrazones (111) under controlled conditions. 

bfelting points are uncorrected. IR spectra were recorded on a Perkin-Elmer 
1576 spectrophotoseter as KBt pellets. '11 NER specra were obtained on 
Eruker HX-90 using CDC13 as solvent and T?ds as internal standard. Mass 
spectra were recorded on Kratos 30 and/or 50. 
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VI iii 1 IV 

V 

i) Br2-AcOH ii) NRS-CC14 i i i 1 NCS-CC14 
iv) Cu(N03 )20 3H20-Ac20 v )  Fum. IfNO3-Conc. H2SOq(l:l)-Ether 

4-Fluorophenylglyoxal 2-phenylhydrazone(III). Typical Procedure.- 4-Fluoro- 

phenylglyoxal (1.5 g, 0.01 moll was treated with phenylhydrazine (1.0 g, 

0.01 moll in ethanol (25 ml) and refluxed for 5 hrs. On cooling, the 

hydrazone separated as yellow orange crystals, which were collected and 

recrystallized from methanol to provide 1.1 g (75%) of IIIa, mp. 125O. 

IR(KBr): 

Ng), 7.0-7.2 (s, 111, -Cu=C), 7.2-8.5 (m, 9II. Ar)p 31s: 

m. Calcd for C14IIllFN20: 

3200-3240, 1640, 1610-1600 cm-lt 111 NMR(CDC13): S 11.5 (s, 111. 

m/e 242 (!*@). 

c, 69-42, H, 4-54J N* 11-35 
Found: C, 69.208 H, 4.449 N. 11.57 

Analytical and spectral data for all of the compounds (IIIb-IIIh) which were 
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synthesized by the above procedure are recorded in Table 1. 

4-Fluorophenylglyoxa1 2-bromo-2-phenylhydrazone(IVa). Typical Procedure.- 4- 

Fluorophenylglyoxal 2-phenylhydrazone (2.4 g, 0.01 moll was rapidly stirred 

in glacial acetic acid (70 ml) at room temperature, while a solution of 

bronine (1.6 g,  0.01 moll in acetic acid (20 ml) was added dropwise during 

3 0  min. The brorcro derivative was collected after 5 hrs, washed thoroughly 

from acetic acid to provide 1.8 g (75%) of with water and recrystallized 

IVa, mp. 1800. 

IR(SBr): 3240, 1650, 1600 cfil- 

(m, 9H, Ar), NS: m/e 321 ( S t ' )  

- Anal. Calcd for C14H10BrFN20: 

Found : 

j '11 NXt(CDC13): 6 10.8 (s, 11:. NU), 7.2-8.5 

C, 52.33, 11, 3.11~ N, 8.72 

C, 52.211 €I, 3.10: N, 8.69 

Analytical and spectral data for all of the compounds (Vb-IVh) which were 

synthesized by the above procedure are recorded in Table 2. 

-- IVa from N-3romosuccinimide.- A mixture of 4-f~uorophenylglyoxa1 2- 

phenylhydrazone (2.4 g, 0.01 moll and N-brooosuccinimide (4.5 g, 0.03 mol) 

was refluxed in dry carbon tetrachloride for 3 hrs. It was cooled to Oo, 

the succinimide formed removed by filtration and the filtrate repeatedly 

washed with water. It was then dried over anhydrous sodium sulphate, 

filtered and the solvent evaporated under reduced pressure. The solid thus 

obtained was recrystallized from ethanol (95%) to provide 1.5 g (65%) of 

IVa, np. 179O. The product exhibited spectral (In, NKR and efS) and 

analytical data identical to that of IVa obtained above. 

4-Fluorophenylglyoxal 2-chloro-2-phenylhydrazons (V).- A mixture of 4- 

fluorophenylglyoxal 2-phenylhydrazone (2.4 g, 0.01 moll and N-chlorosuc- 

cinimide (3.1 g, 0.03 moll in dry carbon tetrachloride (40 ml) was refluxed 

for 3 hrs. The mixture was cooled to 0' and the succinimide which had 

precipitated was removed by filtration and the filtrate wished repeatedly 
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with water. It was then dried over anhydrous sodiun sulphate, filtered and 

the solvent evaporated under reduced pressure. The solid was recrystallized 

from 95% ethanol, which gave a single spot on TLC plate using benzene as 

nobile phase. The yield of V, mp. 160° was 1.4 g (6Wo). 

IC(XRr): 3250, 1640, 1600 cm-li '11 NXR(CDC13): 

(m, 9H, Ar). 

5. Calcd for C14H10C1FN20: C, 60.751 11, 3.611 N, 10.16 

Found: C, 60.72s II, 3.59: N, 10.06 

S 11.5 (s, In, NI), 7.5-6.5 

4-Fluorophenylglyoxa1 2-nitro-2-phenylhydrazone (VI).- A cooled solution of 

4-fluorophenylglyoxa1 2-phenylhydrazone (2.4 g, 0.01 moll in acetic anhy- 

dride ( 5  ml) was added dropwise with constant stirring, to powdered cupric 

nitrate trihydrate 5 . 8  g (0.03 moll in acetic anhydride 5 ml. The resultant 

mixture was kept at 0 - 5 O  for 10 hrs. and the bluish green solution, treated 

with an ice-cold solution of sodium acetate (8 .2  g, 0.01 uol). The two 

phase liquid mixture was stirred for 5 hrs. during which time a finally 

divided greenish precipitate separated out. It was removed by filtration, 

washed with water and recrystallized frolc ethanol (9579). The product a gave 

single spot in TLC using benzene-pet. ether (2:l). The yield of VI, up. 

120°, was 65%. 

IE(XEr): 

7.5-8.5 (m, 911, Ar). 

A&. Calcd for C14II10FN303: 

3240, 1640, 1600, 1540 crn-l, 'H NNR(CDC13): S 8.8 ( s ,  111, Ng), 

c, 58-54; 11, 3.488 N, 14-63 

Found: C, SS.41; 11, 3.451 N, 14.89 

VI from Nitrating t1ixture.- A suspension of the 4-fluorophenylglyoxal 2- 

phenylhydrazone (2.4 6 ,  0.01 moll in ether 50 r n l  was stirred at rooa ten- 

perature and treated with the nitrating mixture (16 ml, 1:l fuzriing IMO3 and 

conc. n2SO4) dropwise over a period of 20 min. The stirring was continued 

for an additional 30 min. after which tine the mixture was neutralized with 
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sodium carbonate solution, extracted with ether (3x50 ml) and the combined 

ethereal layer was washed with water, dried over anhydrous sodium sulphate. 

Table 1. Arylglyoxal 2-Arylhydrazones (III)a 

Elemental Analyses 
Calcd(Found1 

Compd . mP Yield C II N 
No. (OC) (%) 

IIIb 145 80 70.31(70.19) 5.07(5.10)* 10.93(11.20) 

IIIC 118 78 60.75(60.60) 4.61t4.54) 10.13(10.21) 

IIId 160 65 52.02(52.10) 3.17(3.14) 16.16(16.20) 

IIIe 142 65 52.02(52.00) 3.17t3.14) 16.18(16.20) 

IIIf 125 60 45.83(45.81) 2.18(2.15) 15.61(15.51) 

IIIg 120 75 50.60(50.54) 1.80(1.78) 8.43(8.39) 

IIIh 12 1 80 52.02(52.00) 2.31(2.29) 8.00( 7.90) 

a) IR(IBr): 3200(NII), 166O(C=O), 1600(C=N) cm-'. lH NHR: 6 11.0- 
lZ.O(NIJ), 7.0-7.2(C€J=C), 7.2-8.5 (ArII). IS: I+[m/z, 256 (IIIb)]. 

Table 2. Arylglyoxal 2-Bromo-2-arylhydrazones (IV)' 

Elemental Analyses 
Compd . mp. Yield Calcd (Found) 
No. (OC) (%I C Ii N 

~ 

1% 190 80 53.53(53.71) 3.58(3.50) 8.35(8.37) 

IVC 200 70 47.25(47.20) 2.53(2.51) 8.34(8.25) 

IVd 210 65 43.58(43.54) 2.42(2.40) 13.17(13.19) 

W e  160 65 43.58(43.54) 2.42(2.40) 13.17(13.21) 

IVf 180 68 39.11(39.10) 1.62(1.61) 12.56(12.60) 

IVJ3 150 70 40.87(40.83) 1.21(1.19) 6.81(6.75) 

IVh 150 68 42.35(42.21) 1.64(1.62) 6.58(6.60) 

a) IE(KBr) : 3250(NEI), 1660(C=O), 1590(C=N) cm-l. lSI NFtR(CDCl3) : 6 
10.8-11,1(NH), 7.2-8.0 (ArH)r 7.8(NII) (IVg). 11s: H+[m/z, 335 
(IIIb)]. 
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The solvent was removed under reduced pressure to yield the crude product, 

which was purified by recrystallization from 95-5 ethanol to provide 1.6 g 

( 6 8 0 )  of VI, mp. 11111'. The product was identical in all respects (spectral 

and analytical data, iup. and mixed mp.) with VI obtained from 4- 

fluoroglyoxal-2-plienylhydrazone and cupric nitrate trihydrate in acetic 

anhydride. 
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