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2-R-Fluorantheno [2,3-d]- and 2-R-fluorantheno [3,2-d]oxazoles were synthesized,  and their 
UV and IR spec t ra  were studied. Ten new compounds are  described.  

We have previously described a new ser ies  of 2-R-f luorantheno[8,9-d]oxazoles  with a heterocycl ic  
sys tem in the phenylene portion of the fluoranthene molecule [1]. The present  paper is devoted to a study 
of the synthesis and spectral  charac te r i s t i cs  of fluoranthenooxazoles with an oxazole residue on the naphtha- 
lene portion of the molecule. Considering the available data (Table 1), the compounds obtained in this study 
can be considered to be probable optical bleaches.  

The essential  s imi lar i ty  between the reaet ivi t ies  of the o-hydroxyni t ro derivatives of fluoranthene and 
their  analogs of the naphthalene ser ies  has been demonstrated,  and this is an additional confirmation of the 
existence of an inhibiting interaction of the phenylene and naphthalene portions in the fluoranthene molecule 
[2]. However, one should not understand this to mean a complete analogy between the react ivi t ies  of the 
compounds being compared here;  thus acylation of 2-ni t ro-3-hydroxyfluoranthene (Ib), obtained by a known 
method f rom 2-ni t ro-3-aminof luoranthene (Ia) [3], proceeds most completely for its sodium salt (Ic), while 
Ib itself is unstable under the conditions of the acylation of f i -n i t ro-a-naphthol  [4]. The acylation of 2-hy-  
droxy-3-ni t rof luoranthene (Ig) (the la t ter  was obtained f rom 2-acetamido-3-ni t rof luoranthene (If) [5] under 
conditions close to those in the synthesis of a -n i t ro - f l -naphtho l  [6])didnot ra i se  any special difficulties. 
The different tendencies of Ib and Ig with respec t  to acylation can probably be explained by s ter ic  shielding 
of the hydroxyl group in Ig by the adjacent per i -or ien ted  4-hydrogen atom and the nitro group. 

! a - i  I la  I l ia  

I aRI=N02, R2=NH2; b RI=N02, R2=OH; cRI=NO2, R2=ONa; dR~=NO2, R~=OCOCHs; 
e RI=NO2, R~=OCOC6Hs; f RI=NHCOCH3, R2=NQ; g RI=OH, R2=NO~; h RI =OCOCHa, 

R2=NO2; i RI=OCOC~Hs, R2=NQ; II a Illa R3=CH3; II b, IIIbR3=C6Hs 

2-R-Fluorantheno[2 ,3-d]-  (IIa, b) and 2-R-fluorantheno[3,2-d]oxazoles (IIIa, b) were obtained in good 
yields by prolonged refluxing of the appropriate acetates and benzoates (Ib and Ig) in acetic acid with zinc 
according to the method in [7]. 

The IR spec t ra  of Ha, b and Ilia, b contain charac te r i s t i c  absorption bands of the vibrations of the 
benzoxazole r ing and the s tretching vibrations of the C - O - C  bond in the benzoxazole r ing at 1600-1610, 
1550-1570, 1235, 1050-1060, and 925-930 cm -1 [8, 9]. The formation of an intramolecular  hydrogen bond 
of the chelate type between the hydroxyl group and the oxygen atom of the nitro group was noted in Ib and 
Ig (a ve ry  broad intense absorption band is found at 2500-3200 cm -1) [10]. 
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TABLE i. Data from UV Spectra 

Compound 

IIa 

IIb 

IIIa 

IIIb 

~'max, nm 
B' band s band p band 

242 

232 

240 

234 

264, 274, 
280, 292 

254, 268, 
276, 304 
258, 268, 
274, 284, 
294 
270, 276, 
310 

304", 314, 
320, 352, 
360 
320, 338, 
344 
306*, 312", 
330, 356, 
370 
326, 368, 
385 

B' band 

4,65 

4,38 

4.75 

4,57 

log s 

band 

4,40, 4,48, 
4,47, 4,63 

4,29. 4.18, 
4,23, 4,64 
4,40, 4.41, 
4,45, 4,56, 
4,76 
4.10, 4,17, 
4,62 

p band 

3,63, 3,65, 
3,72, 3,86, 
3,90 
4,05, 4,03. 
4,01 
3,72, 3,82, 
3,92, 3,92, 
4,18 
4,42, 4,64. 
4,40 

* The noted ~ max values  w e r e  a s s i g n e d  to the p bands a c c o r d i n g  
to the magni tude  of  log  ~. 

T h r e e  r eg ions  of  abso rp t ion  m a x i m a  - 230-245,  250-310,  and 315-390 n m  (Table 1) - which,  a c c o r d i n g  
to the we l l -known c l a s s i f i ca t ion  [11] for  po lycyc l i c  h y d r o c a r b o n s ,  p a r t i c u l a r l y  for  f luoran thene ,  should be 
a s s igned ,  r e s p e c t i v e l y ,  to the f i ' ,  fi, and p bands ,  can be noted in the UV s p e c t r a  of IIa,  b and IIIa,  b. The 
UV s p e c t r a  of IIa, b and IIIa,  b r e t a i n  the gene ra l  f o r m  of the UV s p e c t r u m  of unsubs t i tu ted  f luoranthene;  
in addit ion to th is ,  one should note the b a t h o c h r o m i c  shif t  of  the mos t  intense fi bands in the s p e c t r a  of IIb 
and iIIb (304-310 nm) as c o m p a r e d  with the s p e c t r a  of  I ta  and IIIa  (292 and 294 nm),  which  is caused  by 
lengthening  of  the conjugat ion chain in IIb and IIIb; a s i m i l a r  effect  was noted for  2 - R - f l u o r a n t h e n o  [8,9-d]-  
oxazo les  [1]. 

In o rgan ic  so lven ts  ( ch lo ro fo rm,  ace tone ,  etc.)  all of  the f luoran thenooxazo les  obtained in this s tudy  
have blue f l u o r e s c e n c e  in UV b e a m s ,  in c o n t r a s t  to the s t a r t i n g  compounds ,  which have g r e e n  f luo rescence .  

E X P E R I M E N T A L  

The IR s p e c t r a  of KBr pe l le t s  w e r e  r e c o r d e d  with a UR-20  s p e c t r o m e t e r .  The UV s p e c t r a  of  so lu -  
t tons  in 95% ethanol  (10 - t -  10 .5 m o l e / l i t e r )  w e r e  r e c o r d e d  with an S F - 4  s p e c t r o p h o t o m e t e r .  

2 - N i t r o - 3 - h y d r o x y f l u o r a n t h e n e  Sodium Salt (Ic). A mix ture  of  a solut ion of  0.5 g (1.9 mmole)  of  Ia  
in 50 ml of  ethanol  and 42 ml (116 mmole)  of a 10% sod ium hydroxide  solut ion was  re f l axed  for  1 h, a f ter  
which  the solut ion was  f i l t e red ,  and the f i l t ra te  was cooled  to give 0.33 g (61%) of r e d  n e e d l e s w t t h m p  > 350 ~ 
Found:  C 67.4; H 2.6; N 4.7%. C1GHsNaNO s. Ca lcu la t ed :  C 67.3; H 2.8; N 4.9%. 

2 - N t t r o - 3 - a c e t o x y f l u o r a n t h e n e  (Id). A solut ion of 0.69 g (8.75 mmole)  of  ace ty l  ch lor ide  in 50 ml of 
ace tone  was added with s t i r r i n g  to a suspens ion  of 0.5 g (1.75 mmole)  of  I c t n  75 ml of ace tone ,  and the s o -  
lu t ion was  s t i r r e d  for  2 rain. It was then diluted with wa~/er and worked  up to give 0.49 g (91%) of  yel low 
pla tes  of Id with mp 170-171.5 ~ (dec., f r o m  isopropyl  alcohol) .  Found:  C 71.0; H 3.5; N 4.4%. C/SH/tNO 4. 
Ca lcu la ted :  C 70.8; H 3.6; N 4.6%. 

2 - N t t r o - 3 - b e n z o x y f l u o r a n t h e n e  (Ie). A 1 .23-g  (8.75 mmole)  s amp le  of benzoyl  ch lor ide  was  added 
with s t i r r i n g  to a suspens ion  of  0.5 g (1.75 mmole)  of Ic in 25 ml of  pyr id ine ,  and the solut ion was  heated  
to 55-60 ~ It was  then cooled,  diluted with wa te r ,  and worked  up to give 0.58 g (91%) of  long ye l low needles  
of  Ie with mp 197-198 ~ (dec., f r o m  n-buty l  alcohol) .  Found:  C 75.1; H 3.75; N 3.8%. C2sHlaNO 4. Ca lcu-  
la ted,  C 75.2; H 3.6; N 3.8%. 

2 - H y d r o x y - 3 - n i t r o f l u o r a n t h e n e  (Ig). A mix ture  of  a solut ion of  1.22 g (4 mmole)  of  If in 100 ml of  
e thanol  and 80 ml of  a 10% sod ium hydroxide  solut ion (220 mmole)  was  r e f l axed  for  6 h, a f te r  which the s o -  
lu t ion was  f i l t e red ,  and the f i l t r a te  was  neu t r a l i zed  with concen t r a t ed  h y d r o c h l o r i c  acid to give 0.97 g (95%) 
of  fine ye l low need les  of  Ig with mp 163-164 ~ (dec., f r o m  ace t ic  acid).  Found.  C 73.2; H 3.55; N 5.2%. 
C16HgNOa. Ca lcu la ted :  C 73.0; H 3.45; N 5.3%. 

2 - A c e t o x y - 3 - n i t r o f l u o r a n t h e n e  (Ih). A 3 .06 -g  (30 mmole)  s amp le  of  ace t ic  anhydr ide  was  added with 
s t i r r i n g  to a solut ion of 1.3 g (5 mmole)  of  Ig in 70 ml of  pyr id ine ,  and the so lu t ion  was  heated  to 55-60% 
It was  then cooled and di luted with w a t e r  to give 1.42 g (94%) of  long ye l low need les  of  Ih with nap 173-174 ~ 
( f rom b e n z e n e - p e t r o l e u m  ether) .  Found:  C 70.9; H 3.55; N 4.45%. CI~-ItiNO 4. Calcula ted :  C 70.8; H 3.6; 
N 4.6%. 
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2-Benzoxy-4-nitrofluoranthene (Ii). The procedure used to synthesize le was used to obtain this com- 
pound in 92% yield from fg. The longyellow needles had mp 195-196 ~ (from aqueous acetic acid). Found: C 75.1; 

H 3.8; N 3.75%. C2sHI3NO 4. Calculated: C 75.2; H 3.6; N 3.8%. 

2-Methylfluorantheno[2,3-d]oxazole (IIa). A 0.8-g (12.3 mmole) sample of zinc dust was added to a 
solution of 0.4 g (1.3 mmole) of Ig in 70 ml of acet ic  acid, and the mixture was ref laxed for 10 h. It was 
then f i l tered,  and the f i l t ra te  was cooled, diluted with water ,  and worked up to give a l igh t -gray  product,  
which was chromatographed in ch loroform on s i l ica  gel (5 g). Elution with ch loroform gave a g reen  band, 
f rom which 0.14 g (42%) of l igh t -green  fine needles of IIa, with mp "182.5-183.5 ~ (from aqueous ethanol), was 
isolated. Found: C 84.15; H 4.2; N 5.5%. CisHllNO. Calculated: C 84.1; H 4.3; N 5.45%. 

2-Phenylf luorantheno[2,3-d]oxazole (IIb). The procedure  used to synthesize IIa was used to obtain 
this compound f rom Ie. Elution with ch loroform gave a dark band, f rom which IIb was isolated in 72% yield. 
The l igh t -gray  fine needles had mp 192.5-193.5 ~ (from t o l u e n e - p e t r o l e u m  ether) ,  Found~ C 86.7; H 4.55; 
N 4.27c. C23H13NO. Calculated: C 86.6; H 4.1; N 4.4%. 

2- ~,~ethylfluorantheno [3,2-d]oxazole (IIIa). The procedure  used to synthesize IIa was used to obtain 
this compound f rom lh in 60~ yield. The l igh t -gray  fine needles had mp 189-190 ~ (from carbon te t rach lo-  
r ide) .  Found: C 84.0; H 4.4; N 5.6%. CIsHilNO. Calculated: C 84.1; H 4.3; N 5.45%. 

2-Phenylf luorantheno[3,2-d]oxazole (IIIb). The procedure  used to synthesize IIa was used to obtain 
this compound f rom Ii in 64% yield. The light r o s e - c o l o r e d  fine needles had mp 206-207 ~ (from t o l u e n e -  
pe t ro leum ether) .  Found: C 86.4; H 4.0; N 4.5%. C23H13NO. Calculated: C 86.6; H 4.1; N 4.4%. 
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