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When 4-ethoxyquinazoline is refluxed with dimethyl  ace ty lenedicarboxyla te  in ace toni t r i le  it gives I, which 
is evidently fo rmed in the usual  way [1]. The chemical  shifts* of the 4a-H (5 5.75) and C (4a) (5 67.8 ppm) a toms 
of I a re  de te rmined  by the or ientat ion of the new ring.  When I is refluxed with t r a c e s  of hydrochlor ic  acid it 
gives i s o m e r  III, the NMR s pec t r a  of which contain a 1-H peak at 8.04 ppm and the peak  of an sp 3 C (4a) a tom,  
not bonded to a proton,  at 75.9 ppm.  This type of  r e a r r a n g e m e n t ,  which is apparent ly  new in the dihydroquin- 
azoline s e r i e s ,  has  a lso  been observed  in the thiazole s e r i e s  [2]. 
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Compound 111 also r eac t s  readi ly  with t r i s (d ip iva loylmethanato)europium [Eu(DPM)3]o The shifts of the 
signals of the a romat i c  protons  induced by the Eu 3+ ion, pa r t i cu l a r ly  10-H, in con t ras t  to the remain ing  p r o -  
tons, occur  in the s t rong-f ie ld  region.  This indicates that the a romat i c  por t ion of the subs t ra te  in the adduct 
is found beyond the l imi ts  of the conical  region,  in which the geomet r i ca l  fac tor  of the dipole field of the Eu 3+ 
ion has a posi t ive  sign [3]. Calculation by the method in [4] showed that this ion is coordinated p r i m a r i l y  with 
the substi tuent  in the 2 posi t ion (complex IV). 

The ch i ra l  shift reagent  t r i s [3 - t r i f luo roace ty l - (+ ) -camphora to ]eu rop ium [Eu(TFC)3] (for example ,  see 
[5]) causes  spli t t ing of each of the peaks  of the format ion  of two d i a s t e r e o m e r s .  These  spli t t ings inc rease  in 
magnitude as the COOCH 8 groups become m o r e  r emote  f rom the a s y m m e t r i c  center ,  i .e. ,  in an inverse  re la t ion-  
ship to the change in the i r  individual shifts; this is in ag reemen t  with the s t ruc tu re  of adduct IV. Shortly a f t e r  
the s t a r t  of the exper iment ,  one s e r i e s  of four methyl  signals vanishes ,  while the other  i nc rea se s  co r r e spond-  
ingly. We have also observed  a change in the optical  act ivi ty  shor t ly  a f te r  mixing III  and Eu(TFC) 3 a f te r  the 
same  in terval .  Being a s t rong  Lewis acid, the shift reagent  faci l i ta tes  invers ion  of the optical  cen te r  in s t ruc -  
t u r e I H  because  of ring opening; as a ch i ra l  reagent ,  Eu(TFC) 3 shifts  the equi l ibr ium between the d i a s t e r e o m e r s  
to favor  the more  stable form,  

* The 1H and l~C NMR spec t r a  of solutions of the compounds (0.3 mole) in CDC13 were  measu red  at 30 ~ with 
Bruke r  s p e c t r o m e t e r s  at 270 and 22.62 MHz, respec t ive ly ,  with t e t r amethy l s i l ane  as the in ternal  s tandard.  
The chemica l  shif ts  a re  given on the 5 scale ,  and the europium-induced shifts  (in paren theses )  Correspond to 
the ra t io  [Eu] : IS] = 1 : 1. 
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E X P E R I M E N T A L  

Tetramethyl 6-Ethoxy-4a-H-pyrido[1,2-a]quinazoline-l ,2,3,4-tetracarboxylate (I). A mixture of 4-ethox- 
yquinazoline [6] and 2ol mole of dimethyl acetylenedicarboxylate in acetonitrile (dried with Catt2) was refluxed 
for 15 h. Adduct I was chromatographed on A1203 with elution by toluene to give yel!ow prisms with mp 175- 
178" (from methanol) in 60% yield. 

Tetramethyl 6-Ethoxy-4a-H-pyrido[1,2-a]quinazolino-2,3,4,4a-tetracarboxylate (IIIa). This compound was 
obtained in quantitative yield by refluxing I for 5 rain in acetonitrile containing one drop of trifluoroacetic 
acid. The yellow prisms had mp 175-176" (from methanol). PMR spectrum: l -H,  8.04 (8.50); 7-H, 7.79 dd 
(-0.45); 8-H, 7.32 t (-1.22); 9-H, 7~ dt (-2.85); 10-H, 7.39 d (-5.30); J7,8 = J8,9 = J9,10 = 7.8; J7,9 = 1.4; 
Jspl0 < 1 Hz; OCHaHbCH3, 4.43 dq (0.34); OCHaHbCH3, 4.27 dq (0.34); OCHaHbCH3, 1.39 t (0.07); Jab = 11.9; 
Ja,CH 3 = Jb,CH 7 3 Hz; 2-OCH3, 3 73 (8~ 3-OCH3, 3.90 (1.94); 4-OCH3, 3.73 (0.74); 4a-OCHa, 3.55 (0.03). 3 " * 

The results of elementary analysis of I and III for C, H, and N were in agreement with the calculated values. 
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