
O X A Z O L E S  F R O M  8 - H Y D R O X Y - 9 - A M I N O F L U O R A N T t t E N E  

M. I .  S h e n b o r  a n d  V. I .  T i k h o n o v  UDC 547.787.3.07:543.422.4.6 

A number  of  f luoranthenoxazoles  w e r e  synthes ized  f r o m  8-hydroxy-9-aminof luoran thene ,  and 
the i r  UV and IR spec t r a  w e r e  studied. 

The poss ib i l i ty  of  the cycl iza t ion of 8 -hydroxy-9-aminof luoran thene  (D [1] and a number  of  i ts  d e r i v a -  
t ives  was studied in the p r e s en t  r e s e a r c h  with the idea of obtaining new fluoranthene de r iva t ives  - f luo ro -  
anthenoxazoles  - the UV s pec t r a  of which contain absorp t ion  m a x i m a  at  298 and 322 nm; this makes  them 
of in te res t  as  poss ib le  optical  b leaches .  

Inhibition of  the in te rac t ion  of two a l te rna t ing  por t ions  (naphthalene and phenylene) through a f ive -  
m e m b e r e d  r ing in a nonal ternat ing hydrocarbon  - f luoranthene [2] - provides  a bas i s  for  a s s ignment  of  the 
p r o p e r t i e s  of  benzene and i ts  de r iva t ives  to the phenylene por t ion of the molecule .  We have found that  8-  
hydroxy-9-aminof luoran thene  and some  of  i ts  de r iva t ives  d isplay  a somewhat  higher  tendency for c y c l i z a -  
tion than o-aminophenol  and subst i tuted o-aminophenols  [ 3]. Fluoranthen[8,9-d]oxazole  (IIa) was ob-  
tained in good yield under  re la t ive ly  mi ld  conditions by heating I with fo rmamide .  Under conditions c lose  
to those in the synthes is  of 2-methylbenzoxazole  [4] , the N,O-diacetyl  der iva t ive  of  I cyc l izes  to 2 - m e t h y l -  
f luoranthen[8,9-d]oxazole  (IIb). Alkaline hydro lys i s  of the d iacetyl  de r iva t ive  of  8 - h y d r o x y - 9 - a m i n o -  
f luoranthene and lib leads to the s a m e  product  - 8 - h y d r o x y - 9 - a c e t a m i d o f l u o r a n t h e n e ;  this is evidence for 
the two-s tep  c h a r a c t e r  of the fo rmat ion  of the oxazole.  The synthes is  of 2-phenylf luoranthene[8,9-d]oxazole  
(IIc) was accompl i shed  f r o m  8 - h y d r o x y - 9 -  (N-benzoyl)aminofluoranthene,  which was obtained by alkal ine 
hydro lys i s  of  the N,O--dibenzoyl de r iva t ive  of 8 -hydroxy-9-aminof luoran thene .  

l If 

I! a R = t l ;  b R=CH~; c R=C6H s 

An a t tempt  to synthes ize  a f luoranthenoxazole containing a s t i lbene res idue  in the oxazole  port ion of 
the molecu le  under the conditions used to obtain benzoxazoles  via a known method [5] was unsuccessfu l  
because  of  res ini f ica t ion.  

The IR spec t r a  of I Ia-c  contain absorp t ion  bands at  1615-1625 and 1555-1580 c m  -~, which a r e  c h a r a c -  
t e r i s t i c  for  the benzoxazole  r ing [6], and a band at  925 c m  -~. The p r e s e n c e  of a benzoxazole  r ing in the 
compounds obtained is a lso  conf i rmed  by the p r e s e n c e  of bands at 1220 and 1040 c m  -~, which a r e  re la ted  
to the C - O - C  s t re tch ing  v ibra t ions  [7] .  The UV spec t r a  of  I Ia-b  give absorpt ion  m a x i m a  to 298 rim, 
while a ba thochromic  shift  of the absorp t ion  m a x i m u m  to ~ 322 nm (Fig. 1) is obse rved  for  IIc; this is ex -  
plained by conjugation between the phenyl res idue  of the oxazole  port ion of the f luoranthene molecule  and 
the f luoranthene molecule  i tself .  

in con t r a s t  to the s ta r t ing  compounds,  which have g reen  f u o r e s c e n c e ,  all  of the f luoranthenoxazoles  
in organic  solvents  (chloroform,  ace tone ,  etc.) have l ight-blue f luorescence  in UV b e a m s .  
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Fig. I .  UV spec t r a :  1) f luoranthen[8,9-d]-  
oxazole  (Ha); 2) 2-methyl f luoranthen[8 , -  
9-d] oxazole  (fib); 3) 2-phenylf luoranthen-  
[ 8,9-d]oxazole (IIc). 

2-Methylf luoranthen [8,9-d] oxazole  (lib). 
was heated to 245 ~ a f t e r  which the t e m p e r a t u r e  was lowered to 215-220 ~ and held t he r e  for  40 rain; workup 
of the mix tu re  gave 0.94 g (98%) of long l ight-yel low needles  of lib with mp 196-197 ~ (from b e n z e n e - p e t r o -  
l eumethe r ) .  Found: C 84.0; H 4.2;N 5.3%. C18HllNO. Calculated: C 84.1; H 4.3; N 5.4%. 

8 -Hydroxy-9-ace tamidof luoran thene .  A 1.6-g (5 mmole)  sample  of the diacetyl  de r iva t ive  of I was 
heated in 2% sodium hydroxide solution at 75 ~ , a f te r  which the mix tu re  was worked up to give g ray  c ry s t a l s  
with mp 240-241 ~ (from benzene).  Found: C 78.9; H 4.0; N 5.0%. C18HllNO 2. Calculated:  C 79.1; H 4.05; 
N 5.1%. 

An identical  product  was obtained f r o m  Ill) by alkal ine hydro lys i s .  

N,O-Dibenzoyl Der ivat ive  of  8 -Hydroxy-9-aminof luoran thene .  A total  of 105 ml  of 10% sodium hy-  
droxide solution was added dropwise  with v igorous  s t i r r ing  to a suspension of 1.15 g (5 mmole)  of  I in 15.2 
g (108 mmole)  of  benzoyl chlor ide ,  a f te r  which the mix tu re  was worked up to give 1.54 g (73%) of l igh t -g reen  
needles  with mp 208-209 ~ (from toluene). Found: C 81.9; H 4.3; N 3.3%. C30ttlgNO 3. Calculated:  C 81.7; 
H 4.3; N 3.2%. 

8- t iydroxy-9- (N-benzamido)f luoran thene .  A suspension of 0.88 g (2 mmole)  of  the N,O-dibenzoyl 
de r iva t ive  of I and 0.1 g (2.5 mmole)  of sodium hydroxide in 50 mi  of ethanol was heated to the boiling point,  
and the resul t ing  red solution was diluted with wa te r  and acidified with 10% hydrochlor ic  acid to give0.62 g 
04%) of l i gh t -g reen  needles  with mp 247-248 ~ (from glacial  ace t ic  acid). Found: C 81.9; H 4.7; N 4.0%. 
C23HIsNO 2. Calculated %: C 81.8; H 4 . 5 ;  N 4.1%. 

2-Phenylf luoranthen[8,9-dJoxazole  (IIc). A 2.25-g (6.6 mmole)  sample  of 8 -hydroxy-9 - (N-benzamido) -  
f luoranthene was heated with s t i r r i ng  to 250 ~ a f t e r  which the t e m p e r a t u r e  was lowered to 230-235 ~ and held 
the re  for 12 mill. The m e l t  was cooled to give 1.9 g (89%) of IIc with mp 228-229 ~ (from toluene). Found: 
C 86.5; H3.9 ;  N4.5~0. C23ttI3NO. Calculated:  C 86.6; t i4 .1 ;  N4.4%. 

EXPERIMENTAL 

The IR spec t ra  of  I Ia -c  we re  r eco rded  with a UR-20 
s p e c t r o m e t e r .  The UV spec t r a  of  10-4-10 -5 m o l e / l i t e r  
solutions in 95% ethanol were  r eco rded  with an SF-4 s p e c -  
t r o m e t e r .  

Fluoranthen[ 8,9-d] oxazole  (Ha). A mix tu re  of 2.33 
g (10 mmole)  of  I and 11.4 g (254 mmole)  of f o r m a m i d e  
was heated at  180-185 ~ for  2 h and worked up to give 1.62 
g (67%) of long co lo r l e s s  neeldes  of lIa with mp 193-194 ~ 
(from aqueous d imethy l formamide) .  Found: C 84.0; tI 
4.1; N5.6%. CI~HgNO. Calculated:  C 83.9; H 3.9; N 
5.8%. 

8-Ace toxy-9-ace tamidof luoran thene .  A mix tu re  of 
1.75 g (7.5 mmole)  of I and 71.4 g (700 mmole)  of  acet ic  
anhydride was s t i r r e d  and heated to 100 ~ . Cooling of the 
resu l t ing  l ight-brown solution gave 1.78 g (74%) of white 
needles  with mp 244-245 ~ (from aqueous acet ic  acid). 
Found: C 76.0; E 4.9; N4.3%. C20H15NO 3. Calculated:  
C 75.8; H4 .8 ;  N4.4%. 

A 1.19-g (3.8 mmole)  sample  of  the diacetyl  de r iva t ive  of I 
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