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Anhydrides and N-phenyl imides  of 4- (5-phenyl -2-oxazoly l )naphtha l ic  acids with var ious  sub-  
s t i tuents  in the p a r a  posi t ion of the phenyl r ing  were  synthesized.  E lec t ron-donor  subs t i tu -  
ents ,  p a r t i c u l a r l y  the dimethylamino group,  induce an apprec iab le  long-wave shift  of the ab-  
sorp t ion  max ima  and the luminescence  due to the i r  in teract ion with the earbonyl  group of the 
pe r i - anhydr ide  grouping. A la rge  Stokesian shift  and a high p h o t o h m i n e s c e n c e  quantum 
yield a re  c h a r a c t e r i s t i c  for  the d imethy lamino-subs t i tu ted  anhydrides .  

The union of mutual ly  conjugated 2 ,5-d la ry loxazole  and naphthalic anhydride groupings has led [1-3] 
to the p repa ra t ion  of Ia (R =H), which absorbs  and emi ts  l ight over  a cons iderab ly  longer -wave  region than 
each of the indicated f r agments  of its molecule.  

It is known [4, 5] that the ary l  groups in 2 ,5 -d ia ry loxazo les  and 2 , 5 -d i a ry l - l , 3 , 4 -oxad l azo l e s  in terac t  
with one another  because  of the pronounced e l e c t r o n - a c c e p t o r  p r o p e r t i e s  of the he te ro r ings .  The l a rge  dif- 
fe rence  in the spec t r a l  c h a r a c t e r i s t i c s  of 2 - (~-naphthy l ) -5 -phenyloxazo le  and phenyloxazolylnaphthalic an-  
hydride indicates  that the e l e c t r o n - a c c e p t o r  p rope r t i e s  of the he te ro r ing  in the molecules  of the l a t t e r  un- 
der the influence of the marked ly  acceptor  anhydride grouping play a cons iderab ly  s m a l l e r  ro le  in the d is -  
t r ibut ion of the e lec t ron  densi ty than in molecules  of unsubsti tuted 2 ,5 -d la ry loxazo les .  Neve r the l e s s ,  the 
e l e e t r o n - a c c e p t o r  c h a r a c t e r  of the he t e ro r t ag  does r e t a in  a ce r ta in  value,  inasmuch as an analogous com-  
pound that contains a s t ronge r  e lec t ron  acceptor  - the oxidiazole r ing - abso rbs  light and luminesces  over  
a s h o r t e r - w a v e  region of the s p e c t r u m  [2]. 

We have synthes ized  Ib - f  with var ious  subst i tuents  in the p a r a  posit ion of the phenyl r ing  in o rde r  to 
follow the effect  of the e lec t ron ic  nature  of the subst i tuents  on the optical c h a r a c t e r i s t i c s  of the compounds 
obtained (Table 1). The synthes is  was accompl i shed  by condensation of 4-chlorocarbonylnaphthal ic  anhy- 
dride [6] with subst i tu ted w-aminoacetophenones  and subsequent  dehydrat ion of the in te rmedia tes .  

p_RC(H4COCH2NH2 + Ct_OC_~._CO~o~ ~ POCl_ -HCI p.RC6H4COCH2NH_OC_~/ x)_CO~ 
0 -H~O 

~ ,.=0.., ~ CO/ -H20 
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The halogen atoms,  like the nitro group, cause a bare ly  
noticeable hypsochromic  shift of the K band. A different pat-  
te rn  is observed when e lec t ron-donor  substituents are  in t ro-  
duced. Even under the influence of a methoxy group, the max- 
imum of the long-wave band in the absorption spec t rum of 
toluene solution is shifted bathochromical ly  by more than 20 
nm. This effect is sharply intensified when a p-dimethylamine 
group is introduced (AX = 74 am). The long-wave band in the 
spec t rum of If is a cha rge - t r ans fe r  band caused by electronic 
interaction of the dimethylamino and carbonyl groups,  which 
are  situated at opposite ends of the conjugation chain. Charge 
t rans fe r  is confirmed by a compar ison  of the molecular  dia- 
grams of Ia and If. The overal l  charge on the naphthalic anhy- 
dride res idue in Ia in the ground state is -0 .112 e, while in the 
f i rs t  excited state it is -0 .197  e; the corresponding overall  
charges in If a re ,  respect ive ly ,  -0 .025  and -0 .574  e [7]. Con- 
sequently, when s t rong e lec t ron-donor  substituents are  present  
the mutual effect of oppositely charged ends of the terminal  
groups proves to be more significant than the e lec t ron-accep tor  
effect of the oxazole r ing.  A s imi lar  principle was noted for 
the corresponding 1,3,4-oxadiazole derivatives [8]. 

One's  attention is drawn to the large long-wave shift of 
the luminescence maxima under the influence of e lec t ron-donor  
s ubstituents, which reaches  ~ 150 nm for d imethylamino-sub-  
stituted derivat ives.  A large Stokesian shift, which attests  to 
the considerable s t ruc tura l  changes that it undergoes on pass -  
ing to the excited state,  is charac te r i s t i c  for If. In par t icular ,  
"compress ion ,"  which is promoted by an appreciable increase  
in the order  of the bond connecting the heteror ing with the 
naphthalic anhydride res idue,  is possible. The excited mole-  
cule emits light, after  which it exists in a more planar confor-  
mation. The absolute photoluminescence quantum yield (V) of 
If intoluene t smuch higher than in the case of the other sub- 
stituted phenyloxazolylnaphthalic anhydrides.  

Condensation of anhydrides Ib-f  with aniline gave N-phe-  
nylimides IIb-f. Compound IIa was previously descr ibed in [2, 
3]. 

The absorption and lumkaescence spec t ra  of toluene solu-  
tions of the phenylimides differ only sl~ght.ly f rom the spec t ra  
of the corresponding anhydrides,  although the luminescence 
maxima of II are shifted to the shor t -wave region; this is dis-  
played more distinctly in the case of the d imethylamino-sub-  
stituted compounds. 

The quantum yield and the Stokesian shift of the dimethyl-  
amino-subst i tu ted phenylimide IIf in toluene are  considerably 
less than in the case of the corresponding anhydride (Ib). This 
is apparently due to weakening of the e lec t ron-accep tor  prop-  
er t ies  of the imide group as compared  with the anhydride group 
and, consequently,  to weakening of its interaction with the di- 
methylamino group. 

The luminescence maxima of toluene solutions of I - I I  lie 
over a broad range and encompass  the region f rom the green 
to the red.  These compounds absorb and emit light over a 
longer-wave region than the corresponding 1,3,4-oxadiazole 
derivat ives [81. 
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Because of the quenching effect of the ni tro group, Id and lid do not luminesce.  

EXPERIMENTAL 

The absorption spec t ra  of toluene solutions of the compounds were  measured  with an SF-4A spec-  
t rophotometer .  The luminescence  spec t ra  were r eco rded  with an apparatus consist ing of a ZMR-3 m i r r o r  
monochromator ,  an FI~U-18 radiat ion detector,  and an M-95 mic roammete r .  Pho tohminescence  was ex- 
cited with an SVDSh-500 lamp,  f r o m  the spec t rum of which light with wavelength 365 nm was isolated by 
means of a DMR-4 quartz monoehromator .  The absolute luminescence quantum yields were  determined by 
the method of equal absorpt ion [9]. Toluene (ultrapure) was used as the solvent for the spect ra l  measu re -  
ments. 

4- ( -Aryl -2-oxazoly l )naphthal ic  Anhydride (Ib-f). A 10% solution of sodium carbonate was added with 
vigorous s t i r r ing  to a mixture of solutions of equimolecular  amounts of 0.01 mole of 4-chlorocarbonyl  naph- 
thalic anhydride [6] in a 15-fold amount of benzene and w-aminomethyl  aryl  ketone hydrochloride in a 20- 
fold quantity of water  until the mixture was alkaline (pH ,~ 9). Stirr ing was then continued at r o o m  t empe r -  
ature for 30 rain, after which the mixture was weakly acidified with HC1. The resul t ing precipi ta te  was r e -  
moved by fi l tration, dried, and ref laxed for 3 h with 15-fold amount of phosphorus oxycbloride.  The solution 
was poured over  ice, and the resul t ing precipi ta te  was r emoved  by filtration, washed with water  (80-90~ 
dried, and r ec rys t a l l i z ed  f r o m  acet ic  anhydride (except for If, which was r ec rys t a l l i zed  f rom xylene) 
(Table 1). 

4- (5-Aryl-2-oxazolyl )naphthal ic  Acid N-Phenyl imides  (IIb-f). A 1.5-fold excess of f resh ly  distilled 
aniline was added to a solution of 1 mmole of anhydride 1-b-f in a 10-fold amount of glacial acetic acid, and 
the mixture was refluxed for 4 h. The precipitate that formed when the mixture was cooled was removed 
by fi l tration, washed success ive ly  with 5% HC1, water ,  5% sodium carbonate solution, and water  until the 
wash waters  were neutral .  The product was then dried and r ec rys t a l l i zed  f rom xylene (Table 1). 
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