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ABSTRACT 

q u i  noxal i noHe was p repared  and t ra r l3 f Imm-d t o  3-~5-acetoxymet%yl-l-(p- 
f l  uorophenyl ) -pyrazol-3-yl1-2-qui  noxal i none. N-methyl a t i  on, f o l l  owed 6y 
d e h y d r a t i v e  c y c l i s a t i o n ,  ave  t h e  N - m e t h y l d e r i v a t i v e  o f  t h e  l a t t e r  
p r a z o l e .  P e r i o d a t e  o x i l a t i o n  g n e  a l y o x a l y l  d e r i v a t i v e  whose 
aydehyde f u n c t i o n a l i t y  was con f i rmed  by r e l u c t i o n  and oximat ion.  

3 - [ l -  (p-Fl uorophenyl hydrazono)-L-threo-2,3,4- r i h y d r o x y b u t  11-2- 

INTRODUCTION 

The v a r i e d  r o l e  o f  h e t e r o c y c l i c  compounds i n  a g r i c u l t u r a l ,  

med ic ina l  and n a t u r a l  p roduc ts  c h e m i s t r y  has a t t r a c t e d  t h e  a t t e n t i o n  o f  

chemis ts  i n  f i n d i n g  v a r i o u s  approaches f o r  t h e i r  synthesis.  E x p l o r a t i o n  

o f  r e a c t i o n s  o f  c a r b o h y d r a t e  mol e c u l  es  w i t h  h y d r a z i  nes  and  t h e i r  

c o n v e r s i o n  i n t o  h e t e r o c y c l e s  a r e  t h e  m a i n  g o a l s  o f  o u r  l a b o r a t o r y ,  

whereby  s u c c e s s f u l  s y n t h e t i c  app roaches  f o r  v a r i o u s  t y p e s  o f  h e t e r o -  

c y c l e s  have  been a ~ h i e v e d . ~ ' ~  The i m p o r t a n c e  o f  o r g a n i c  compounds 

c o n t a i n i n g  f l u o r i n e 5  a s  i n s e c t i c i d e s  and  a s  b i o l o g i c a l l y  a c t i v e  

mol  e c u l  es  d rew o u r  a t t e n t i o n  t o  t h e  c o n s t r u c t i o n  o f  some n o n f u s e d  
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2 00 EL K I L A N Y  ET A L .  

b i s (he te rocyc1  es) of  the  pyrazoly l  -qui noxal i ne t y p e  which con ta in  

f luor ine  atoms. 

RESULTS AND DISCUSSION 
The s t r a t e g y  which was d e v i s e d  f o r  t h e  s y n t h e s i s  of t h e  t a r g e t  

compounds u t i l i s e d  - L-ascorb ic  a c i d  a s  a carbon f rame f o r  t h e  he t e ro -  

cycl i c  rings. T h u s  t h e  oxidation of L-ascorbic ac id  affords  dehydro-L- - 
a s c o r b i c  a c i d  (DHA), which p o s s e s s e s  p o t e n t i a l  r e a c t i v i t y  towards 

r e a c t i o n  w i t h  amines a n d  hydraz ines .2  Both C-1 and C - 2  of DHA were  

uti l  i zed  i n  construct ing a qui  noxal i none ri ng6 by reaction w i t h  a molar 

e q u i v a l e n t  o f  - o-phenylenediami ne. T h e  C-3 carbonyl  was then r e a c t e d  

w i t h  - p-fl uorophenyl hydrazi ne t o  g ive  the hydrazone 5. The s t ruc tu re  of 

- 
- - - 

( 2 )  R = H  9 R'=CHO 

(3) R = H  rR'=HC=NOH 
(10) R=H qRLCH2OH 

(3) R=Me,R'=CHO 

(i) R =  MerRkCH20H 
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3-[1-(p-FLUOROPHENYL)-PYRAZOL-3-YL]-QUINOXALINONES 201 

5 was conf i rmed,  a s  i n  t h e  c a s e  of t h e  phenyl ana log ,2  t o  be 3-[1-(p-  

f l  uorophenyl hydrazono)-L-threo-2,3,4-tri -- hydroxybutyl I-2-qui noxal i none. 

The  a1 t e r n a t i  ve s t r u c t u r e ,  2,2'-anhydro-2-hydroxy-2-[1-(p-f1 - uorphenyl- 

hydrazono)-L-thre0-2,3,4-trihydroxybutyl -- l q u i  noxal i ne was r e j e c t e d ,  a s  

the inf ra red  spectrum showed the presence of a band a t  1660 cm'l due t o  

t h e  presence of an OCN group, t h u s  agreeing w i t h  s t ruc tu re  5. Moreover, 

the  p e r i o d a t e  o x i d a t i o n  of 5 gave 3-[1-(p-f1 - uorophenyl-hydrazono)- 

glyoxal-l-yll-2-quinoxalinone ( 7  1. 

- 

- 

- 

The f o r m u l a t i o n  of the r e a c t i o n  product  a s  5 conf i rms  t h a t  the  

condensa t ion  of - o-phenyl enedi  ami ne w i t h  DHA gave a 2 - q u i  noxal i none, 

which reacted w i t h  - p-fluorophenylhydrazine t o  give 5. The f i r s t  step 

may be occurring v i a  t h e  condensation of the diamine w i t h  DHA, which was 

accompanied by ring opening, o r  t h e  reaction may have occurred v ia  the 

open-chain 2,3-dioxo-L-gulonic - a c i d ,  which i s  known2 t o  e x i s t  i n  

equilibrium w i t h  DHA i n  t h e  aqueous solution. 
- 

In  a d d i t i o n  t o  t h e  above s t r u c t u r a l  a s p e c t s ,  t h i s  p e r i o d a t e  

oxidat ion provides a simple rou te  t o  glyoxaryl-quinoxalin-2-one w h i c h  i s  

o f  g r e a t  p o t e n t i a l  a s  a p r e c u r s o r  f o r  o t h e r  h e t e r o c y c l i c  compounds. 

Reduction of t he  a1 dehyde w i t h  sodium borohydride gave the corresponding 

a1 cohol, 3-[1-(p-fl - uorophenyl hydrazone)-2-hydroxyethyl I - 2 - q u i  noxal i none 

(101, which 1 acked the a1 dehydic band i n  i t s  inf ra red  spectrum. 

Reaction of 7 w i t h  hydroxylamine gave the corresponding oxime 9, 

whose inf ra red  spectrum showed a band a t  1685 cm-l (due t o  OCN). 

T h e  a c t i o n  of a l k a l i  on 5 gave an i n t e r m e d i a t e  t h a t  was not  

i so la ted ,  from w h i c h  the s t a r t i n g  material  was readi ly  regenerated upon 

ac id i f i ca t ion  o r  i t  could be heterocycl ised t o  f lavazole  upon boi l ing  i n  

the a lka l ine  solution. When t h i s  intermediate  was t r ea t ed  w i t h  dimethyl 

s u l f a t e ,  a product separated o u t  whose elemental ana lys i s  agreed w i t h  

the molecular formula ClgHlgFN404, indicat ing t h a t  monomethyl a t ion  had 

t aken  place.  S i x  poss i  b l  e s t r u c t u r e s  coul d be drawn f o r  such a mono- 

me thy la t ed  d e r i v a t i v e .  S t r u c t u r e  6 was t h e  one a s s igned  f o r  the  
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202 EL KILANY ET AL. 

methylated derivative based upon t h e  following evidence: 

i.) The i n f r a r e d  spectrum showed a b a n d  a t  1665 cm'l (due t o  t h e  

OCN group), i n d i c a t i n g  t h e  presence of the methyl group on the  nitrogen, 

as i n  6, rather than  on t h e  oxygen. 
Pe r ioda te  o x i d a t i o n  o f  6 a f f o r d e d  t h e  a ldehyde  3-C1-(1- 

fl uorophenyl hydrazono)-glyoxal-1-yl I-1-methyl -2-qui noxal i none (8 1. The 

inf ra red  spectrum of the  aldehyde 8 showed a band a t  1680 cm-l (due t o  
t h e  C H O  group)  i n  a d d i t i o n  t o  ano the r  band a t  1660 cm-l (due  t o  the 

OCN).  The presence of t h e  a ldehyd ic  g r o u p  was confirmed by i t s  

reduction w i t h  sodi urn borohydride t o  give 3-Cl-(p-f1 - uorophenyl hdrazonob 
2-hydroxy-ethyl]-1-methyl-2-quinoxal inone (11). T h e  in f ra red  spectrum 
of 11 showed t h e  absence of an aldehydic band, whereas a band appeared 

a t  3350 cm-l due  t o  the  hydroxyl group. Is01 a t i o n  o f  the a1 dehyde 8, 

shown t o  r e t a in  t h e  methyl group, indicated the existence of  the methyl 

on t h e  h e t e r o c y c l i c  r i n g  or on t h e  hydrazone r e s i d u e a n d  n o t  on t h e  

glycerol moiety. 

i i i . )  When 6 was b o i l e d  w i t h  a c e t i c  anhydr ide ,  a p r o d u c t  1 was 
ob ta ined  whose i n f r a r e d  a n d  'H N M R  s p e c t r a  were i d e n t i c a l  w i t h  t h e  

product resu l t ing  from s imi l a r  reaction on the - D-erythro analog7 of 6. 

i i . )  

- 
Hea t i  ng 3-[ - ( p- f 1 u o r o p  he ny 1 hy dra  z o n o -L - t h  r eo- 2 , 3 ,,4- t ri hy d roxy- 

b u t y l l - 2 - q u i n o x a l  i n o n e  ( 5 )  w i t h  a c e t i c  a n h y d r i d e  a f f o r d e d  t h e  

unmethyl a t e d  pyrazol e acetate ,  3-[5-(acetoxyrnethyl ) - l - (p - f l  - uorophenyl 1- 
pyrazol-3-yl~-2-quinoxal inone  (4 ) ,  w h i c h  was i d e n t i c a l  w i t h  t h a t  

-- - - 

obtained from the  react ion of a c e t i c  anhydride on the - D-erythro analog' 

of 5. The pyrazole ace t a t e  4 showed i n  i t s  l H  N M R  spectrum two singlets 

a t  62.15 and 5.15 due t o  an a c e t y l  and a methylene  group, a mult iplet  

a t  67.1-8.15 due  t o  t h e  a r o m a t i c  p ro tons ,  and a s i n g l e t  a t  612.06 due 

t o  the N H  group. Hydrolysis o f  the  pyrazole ace t a t e s  1 and 4 by b o i l i n g  

w i t h  aqueous-ethanolic sodium hydroxide, followed by ac id i f i ca t ion  w i t h  

a ce t i c  a c i d ,  afforded 3-[l-(p-fluorophenyl)-5-(hydroxymethyl - )-pyrazol-3- 

y l  I-1-methyl -2-qui noxal i none ( 2 )  and 3-C1-fp-fl - uorophenyl)-ti-(hydroxy- 

methyl )-pyrazol-3-yll-2-quinoxalinone (31, r e s p e c t i v e l y .  The i n f r a r e d  

- 
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3-[1-(p-FLUOROPHENYL>-PYRAZOL-3-YL]-QUINOXALINONES 203 

spec t ra  of both 2 and 3 showed the  absence of the acetyl band of their 
precursors  and the appearance of a hydroxyl band a t  3400 and 3480 cm-l, 

respect ively.  

EXPERIMENTAL 
General Procedures .  Me1 t i n g  p o i n t s  were de te rmined  w i t h  a 

"Me1 temp" appa ra tus  u s i n g  a 76-mm immersion thermometer  and a r e  

uncorrected. Infrared (IR) spec t ra  were recorded w i t h  a Unicam SP 1025 

spectrometer. The 'H N M R  spectrum was determined w i t h  a Varian EM-390 

spectrometer f o r  a solut ion i n chl oroform-d. - The spectrum i s reported 

w i t h  chemical s h i f t s  downfiel d from MeqSi. Microanalyses were ca r r i ed  

o u t  i n  the U n i t  of Microanalysis, Faculty of Science, Cairo University,  

Cairo, Egypt. 

341-  (p-Fl uorophenyl hydrazono)-L-threo-2,3,4-tri - hydroxybutyl1-2- - - 
qui  noxal i none (5). A suspension of - L-ascorbic ac id  (4.4 g, 25 mmol 1 and 

- p-benzoquinone (2.7 g ,  25 mmol) i n  e thanol  (40 mL) was s t i r r e d  f o r  90 

mi n a t  room tempera ture .  The resu l  t i n g  homogeneous, da rk -ye l l  ow 

s o l u t i o n  was t r e a t e d  wi th  a s o l u t i o n  of - o-phenylenediamine (2.7 g ,  25 

mmol) i n  e thanol  (25 m L )  and wa te r  (25 mL) and then  hea ted  u n t i l  

b o i l i n g .  The r e a c t i o n  mix tu re  was then  t r e a t e d  w i t h  a s o l u t i o n  of  - p- 

fluorophenylhydrazine (3.2 g,  25 mmol) i n  water (10 mL), and the  mixture 
was b o i l e d  f o r  5-10 min, whereby an orange c r y s t a l l i n e  p roduc t  was 

separated.  I t  was recrys ta l l ized  from ethanol t o  give orange c r y s t a l s  

o f  5 (7.0 g,  75% y i e l d ) :  mp 185 OC;  vi;: 1660 ( O C N ) ,  3215(NH), and 

3400(OH) Cm-'. Anal, Calcd. f o r  C18H17FN404: C ,  58.1; H, 4.6; N ,  15.1. 

Found: C ,  57.7; H ,  4.5; N ,  15.4. 

- 

3- I: l - ( ~ - F l  uorophenyl hydrazonolglyoxal-l-yl I-2-qui noxal i none (7). A 

suspens ion  of 5 (3.72 g ,  10 mmol) i n  wa te r  (50 m L )  was t r e a t e d  w i t h  a 

s o l u t i o n  of sodium meta -pe r ioda te  (5.4 g,  25 mmol) i n  w a t e r  (20  mL). 

T h e  mix tu re  was s t i r r e d  a t  room t empera tu re  f o r  4 h and then l e f t  

overnight i n  t h e  dark. The product was f i l t e r e d ,  washed with water,  and 

c r y s t a l l i z e d  from ethanol  t o  g i v e  orange c r y s t a l s  of 7 (2.7 g ,  87% 
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204 EL K I L A N Y  ET A L .  

y i e l d ) :  mp 250 OC ( l i t . 7  mp 250 OC). Anal .  Calcd. f o r  C16H11FN402: 

61.9; H, 3.6; N, 18.1. Found: C ,  61.6; H ,  3.7; N ,  17.5. 

C ,  

341- ( - p-F1 uorophenyl hydrazono)-2-hydroxyethyl I-2-qui noxal i none 

(10). A s o l u t i o n  of 7 (0.52 g,  1.7 mmol)  i n  a mix tu re  of  -- N,N-di methyl - 
formamide (15  mL) and methanol (10 m L )  was t r e a t e d  w i t h  sodium 

borohydride (0.7 9). The mixture was s t i r r e d  a t  room temperature f o r  2 

h and then l e f t  s t a n d i n g  f o r  a n  a d d i t i o n a l  4 h. T h e  react ion mixture 

was d i lu ted  w i t h  water, and  the precipitate was f i l t e r e d ,  washed with 

w a t e r ,  and dr ied .  I t  was r e c r y s t a l l i z e d  from e thanol  go g i v e  red 

c r y s t a l s  of 10 (0.48 g, 90% y i e l d ) :  mp 236 O C ;  vi!: 1660 ( O C N )  and 3500 

( O H )  cm". Anal. Calcd. f o r  C16H13FN402: C ,  61.5; H ,  4.2; N, 17.9. 

Found: C ,  61.5; H ,  4.5; N ,  17.5. 

3-C1- (p-Fl - uorophenyl hydrazono)-2-oxime-glyoxal-l-yl I-2-qui noxal i n -  

one  (9) .  A s o l u t i o n  of 7 (0.3 g,  1 mmol) i n  e thanol  (10 m L )  c o n t a i n i n g  

a few drops  of -- N,N-dimethylformamide was t r e a t e d  w i t h  hydroxylamine 

hydroch lo r ide  (0.1 g, 1 mmol) a n d  sodium a c e t a t e  (0.16 g, I mmol). The 

react ion mixture was heated on a bo i l ing  water bath f o r  few min, and the 

product  w h i c h  s epa ra t ed  was r e c r y s t a l l i z e d  from e t h a n o l  (0.28 g, 89% 

y i e l d ) :  Anal. Calcd. 

f o r  C16H12FN502: C ,  59.1; H ,  3.7; N ,  21.5. F o u n d  C ,  58.8; H ,  3.9; N ,  

21.0. 

mp 272 O C ;  vmKaB,' 1685 ( O C N )  and 3500 ( O H )  cm-l. 

341- (p-Fl - uorophenyl hydrazonol-L- threo-2,3,4- t r i  hydroxybu tyl l-1- 

methyl-2-quinoxal inone ( 6 ) .  A suspens ion  of 5 (0.372 g ,  1 mmol) i n  a 
so lu t ion  of sodium hydroxide (0.2 g) i n  40% aqueous ethanol (25 mL) was 

hea ted  on  a water b a t h  u n t i l  d i s s o l u t i o n  h a d  taken place. Dimethyl 

s u l f a t e  (0.5 m L )  was then added, and t h e  mixture was l e f t  a t  room 

temperature f o r  10 h ,  w i t h  o c c a s i o n a l  shaking. The p roduc t  t h a t  

separated out  was f i l t e r e d ,  washed w i t h  water, and r ec rys t a l l i zed  from 

e thanol  t o  g ive  orange c r y s t a l  s of  6 (0.26 g,  70% y i e l d ) :  mp 225 O C ;  v 

;:i 1665 ( O C N )  a n d  3400 ( O H )  cm-l. Anal. Calcd. f o r  ClgHlgFN404: C ,  

59.1; H, 5.0; N ,  14.5. F o u n d :  C ,  58.7; H, 5.3; N ,  14.8. 
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3-[1-(p-FLUOROPHENYL)-PYRAZOL-3~YL]-QUINOXALINONES 205 

341- (p-Fl - uorophenyl hydrazono) g l  yoxal  -1-yl I-1-methyl -2-qui noxal i n- 

o n e  ( 8 ) .  A suspension o f  6 (3.85 g, 1 mmol) i n  w a t e r  (50 mL) was 

t r e a t e d  w i t h  a s o l u t i o n  o f  sodium m e t a p e r i o d a t e  (5.4 g, 25 mmol)  i n  

water  (20 mL). The r e a c t i o n  m i x t u r e  was s t i r r e d  a t  room temperature f o r  

4 h and t h e n  l e f t  o v e r n i g h t  i n  t h e  dark. The p r o d u c t  w h i c h  s e p a r a t e d  

was f i l t e r e d ,  washed w i t h  water,  and r e c r y s t a l l i z e d  f rom ethanol t o  g i v e  

orange c r y s t a l s  o f  8 (2.8 g, 86% y i e l d ) :  mp 240 OC; vKBr  1660 (OCN) max 
and 1680 (CHO) cm-l .  Anal. Calcd.  f o r  C17H13FN402: C, 63.0; H, 4.0; N, 

17.3. Found: C, 63.0; H, 4.5; N, 17.2. 

3-Cl-(p-F1 - uorophenyl hydrazono)-2-hydroxyethyl I-1-methyl-2-qui noxal- 

inone (11). A s o l u t i o n  o f  8 (0.65 g, 2.0 mmol) i n  a m i x t u r e  o f  - -  N,N- 

d imethyl formamide (15 m L )  and methanol (10 mL) was t r e a t e d  w i t h  sodium 

borohydr ide (10.7 9). The m i x t u r e  was s t i r r e d  a t  room temperature f o r  2 

h and then a l l owed  t o  s tand f o r  an add i t i ona l  4 h. The r e a c t i o n  m i x t u r e  

was  d i l u t e d  w i t h  water, and t h e  p r e c i p i t a t e  was f i l t e r e d ,  washed w i t h  

wa te r ,  and d r i e d .  I t  was r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  o range  

c r y s t a l s  o f  11 (0.5 g, 76% y i e l d ) :  mp 122 OC; vKBr ma x 1655 and 1665 (OCN) 

and 3350 (OH) cm-l .  Anal. Calcd.  f o r  C17HlsFN402: C, 62.6; H, 4.6; N, 

17.2. Found: C, 62.3; H, 4.2; N, 17.2. 

3-[5-[Acetoxymethyl )-l-( - p-f l  uorophenyl bpy razo l -3 -y l  I-1-methyl-2- 

q u i n o n x a l i n o n e  (1). A s o l u t i o n  o f  6 (0.19 g, 0.5 mmol) i n  a c e t i c  

a n h y d r i d e  (5 mL) was h e a t e d  u n d e r  r e f l u x  f o r  15 min. The m i x t u r e  was 

a l l o w e d  t o  coo l ,  d i l u t e d  w i t h  i c e  c o l d  wa te r ,  and t h e  p r o d u c t  t h a t  

separated o u t  was f i l t e r e d ,  washed sequen t ia l l y  w i t h  water  and ethanol , 
and d r i e d .  I t  was r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  c o l o u r l e s s  

need les  o f  1 (0.13 g, 67% y i e l d ) :  mp 222 OC ( l i t . '  mp 218-220 OC). 

Anal. Calcd. f o r  C21H17FN403: N, 14.3. Found: N, 14.5. 

3-[5-(Acetoxymethyl)-l-(p-f1 - uorophenyl )-pyrazol-3-yl 1-2-qui noxal in-  

one  (4).  A s o l u t i o n  o f  5 (1.8 g, 4.8 mmol) i n  a c e t i c  a n h y d r i d e  (5 mL) 

was h e a t e d  under  r e f l u x  f o r  15 min, and t h e  m i x t u r e  was c o o l e d  and 

poured  o n t o  c rushed  i c e .  The p r o d u c t  t h a t  s e p a r a t e d  was f i l t e r e d ,  
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washed w i t h  water ,  and d r i e d .  I t  was r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  

g i v e  c o l o u r l e s s  need les  o f  4 (1.6 g, 85% y i e l d ) :  mp 258 OC ( l i t . 7  mP 

256-258 OC); vi;: 1665 (OCN) and 1750 (OAc) cm- l ;  l H  NMR ICDCl3): 6 

12.06 ( 5 ,  l H ,  NH), 8.15 and 7.1 ( d  and m, 9H, a r o m a t i c  p r o t o n s ) ,  5.15 

( s ,  2H, CH20), 2.15 (s, 3H, CH3CO); t h e  s i n g l e t  a t  612.06 d i sappeared  

upon a d d i t i o n  o f  020. Found: 

N, 14.8. 

Anal. Calcd.  f o r  C20H15FN403: N, 14.8. 

H y d r o l  y s i  s o f  3 - C 5- (ace  t o x y  m e t h y l  1- 1 - ( - p - f l  uorophenyl 1-pyrazol -3- 

yl]-l-~ethyl-2-quinoxalinone (1).  A s o l u t i o n  o f  1 (0.4 g) and NaOH (0.4 

g )  i n  1:l w a t e r - e t h a n o l  (10 mL) was b o i l e d  under  r e f l u x  f o r  4 h. The 

m i x t u r e  was cooled and then a c i d i f i e d  w i t h  a c e t i c  acid, and t h e  product  

t h a t  separated o u t  was f i l t e r e d  and washed sequen t ia l l y  w i t h  water  and 

ethanol. It was rec rys ta l  1 i z e d  f r o m  ethanol  t o  g i v e  col  our1 ess need1 es 

o f  p u r e  2 (0.25 g, 70% y i e l d ) :  mp 245 OC; v i i ;  1670 (OCN) and 3400 (OH) 

cm-l .  Anal. Calcd. f o r  C19H15FN402: C, 65.1; H, 4.3; N, 16.0 Found: 

C, 65.1; H, 4.0; N, 15.9. 

H y d r o l  y s i s o f  3- [ 5-(ac e t o x y a e  t h y 1  1- 1 - ( - p - f l  uorophenyl 1-pyrazol -3- 

y l ~ - 2 - q u i n o x a l i n o e  (4). A s o l u t i o n  o f  4 (0.4 g)  and NaOH (0.4 g) i n  1:l 

water-ethanol (10 mL) was b o i l e d  under r e f l u x  f o r  4 h. The m i x t u r e  was 

c o o l e d  and a c i d i f i e d  w i t h  a c e t i c  a c i d ,  and t h e  p r o d u c t  t h a t  s e p a r a t e d  

o u t  was f i l t e r e d ,  washed s e q u e n t i a l l y  w i t h  wa te r  and ethanol, and dr ied.  

I t  was r e c r y s t a l l i z e d  f rom ethanol  t o  g i v e  c o l o u r l e s s  needles o f  3 (0.25 

g, 70% y i e l d ) :  mp 280 OC; v k i r  1670 (OCN) and 3480 (OH) cm.-l Anal .  

Calcd. f o r  C18H13FNq02: C, 64.3; H, 3.9; N, 16.7. C, 64.2; H, 

4.1; N, 16.7. 

Found: 
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