
("hemistry r~[" lleter~cyclic (.'Oml)~,und.~'. ~ "ol. .40. N~J. 5.2(10~) 

H E T E R O C Y C L I Z A T I O N  IN 

V I L S M E I E R - H A A C K  F O R M Y L A T I O N  

O F  DI M E T H Y L A M I N O - S U B S T I T U T E D  

2 , 5 - D | A R Y L O X A Z O L E S  A N D  

2 , 5 - D I A R Y L - I , 3 , 4 - O X A D I A Z O L E S  

L. D. Patsenker, i. G. Ermolenko,  !. A. Fedyunyaeva, N. A. Popova, and B. M. Krasovitskii 

Keywords:  2,5-diaryl-l,3,4-oxadiazoles, 2,5-diaryloxadiazoles, dimethylamino-substituted derivatives, 
quinazolinium salts, heterocyclization, hydrolysis, Vilsmeier-Haack reaction. 

In Vilsmcier-Haack fonnylation (heating with POCI~ and DMF) of 4-dimethylaminotoluene [1] and 
4-dimethylamino-substituted dcrivatives of  naphthalic acid [2], instead of the expected formyl-substituted 
derivatives we observed heterocyclization of the intermediate Vilsmeier adducts and formation of quinazolinium 
salts. 

We observed that under the same conditions, 2,5-di(4-dimethylaminophenyl)-l,3,4-oxadiazole {1) forms 
quinazolinium salt 2. In the case of  5-(4-dimethylaminophenyl)-2-{4-nitrophenyl)oxazole (3), along with 
hetcrocyclization we observe fonnylation at the frec position of the oxazole ring (compound 4). In alkaline 
medium, the quatemized hcterocycle is hydrolyzed with lbrmation of methylamino-substituted 5 and 6. The 
methylene ~oup  of the heterocyclc is cleaved in this case as a fbrmaldehyde molecule. 
5-(4-Dimethylaminophenyl)-2-(4-nitrophcnyl)-l,3,4-oxadiazolc (7) under the indicated conditions yields 
quaternary salt, which based on ~H NMR spectra is tentatively assigned the structure of  indazolium 8. Base 
hydrolysis of the latter leads to the methylamino-substituted derivative 9. 

1.3,3-Tri methyl-6-15-( 1,3,3-tri m eth yl-1,2,3,4-tetra h y d roq u in a zolin-3-i u m-6-yl)-1,3,4-0 x a diazol-2-yl]- 
1,2,3,4-tetrahydroquinazolin-3-ium Dichloride (2). Yield 60%: mp 318-320~ (ethanol). ~H NMR spectrum 
(300 MHz, DMSO-d,,), 6. ppm: 3.16 (12H, s, 2 • N(CH~)_~): 3.20 (6H, s, 2 • NCH~): 4.78 (4H, s, 2 • CHz): 4.84 
(4H, s, 2 • CH:): 7.14 (2H, d, 2 x 2-HI: 7.87 (2H, s, 2 • I-H): 8.00 (2H, d, 2 • 3-H). Found, %: N 17.12: CI 14.41. 
C:aH3zN~,OCIz. Calculated, %: N 17.11: CI 14.46. 

6-[4-Formyl-2-(4-ni trophenyl)-1,3-oxazol-5-yl]-1,3,3-tr imethyl-  1,2,3,4-tetrahydroq uinazol in-3- ium 
Chloride 14). Yield 33%: mp 273~ (DMF). 'H NMR spectrum (300 MHz, DMSO-d,,), 6, ppm: 3.17 (6H, s, 
N(CH3)z: 3.21 (3H, s, NCH3): 4.81 (2H, s, CHz); 4.87 (2H, s, CH:): 7.16 (IH, d, 2-H): 8.10 (IH, s, l-H): 8.26 (IH, 
d, 3-H): 8.38 (2H, d, 4,7-H): 8.44 (2H, d, 5,6-H): 10.10 (IH, s, CHO). Found, %: N 12.87: Cl 7.98. C_,,H_,,N4OaCI. 
Calculated, %: N 13.07: CI 8.28. 

N~N-Dimethy~-5-[~-(3-dimeth~'~amin~methy~-4-methy~amin~phen~'~)-~3~4-~xadiaz~-2-y~]-2-methy~- 
aminophenylmethanamine  (5). Yield 63%: mp 183-184~ (benzene-hexane, 1"1). ~H NMR spectrum (300 MHz, 
DMSO-d,,), 6, ppm: 2.17 (12H, s, 2 • N(CH3):): 2.84 (6H, d, 2 • NHCH3): 3.44 (4H, s, 2 x CH_~): 6.57 (2H, s, 
2 • NH), 6.69 (2H, d, 2 • 2-H): 7.68 (2H, s, 2 • l-H), 7.85 (2H, d, 2 • 3-H). Found, %: N 21.12. C_,_~H3~N~,O. 
Calculated, %: N 21.32. 
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5-(3-Dimethy•amin•methy•-4-methy•amin•pheny•)-2-(4-nitr•pheny•)-••3-•xaz••e-4-•arba•dehyde (6). 
Yield 65%: mp 215-216~ (toluene). ~H NMR spectrum (300 MHz, DMSO-d~), 6, ppm: 2.18 (6H, s, N(CH~)_~); 
2.88 (3H, d, NHCH3); 3.47 (2H, s, CFI,): 6.73 (IH, d, 2-H): 6.77 (IH, s, NH); 7.94 (1H, s, l-H); 8.16 (IH, d, 3-H); 
8.34 (2H, d, 4,7-H); 8.40 (2H, d, 5,6-H); 10.06 (IH, s, CHO). Found, %: N 14.53. C_,4H3_~N,OCI_~. Calculated, %: 
N 14.73. 

1,2,2-Trimethyl-5-15-(4-nitrophenyl)-l,3A-oxadiazol-2-yl]-2,3-dihydro-1H-indazol-2-ium Chloride 
(8). Yield 24%; mp 257.5-258.5~ (ethanol). ~H NMR spectrum (300 MHz, DMSO-d,,), 8, ppm; 2.77 (6H, s, 
N(CH3)_,): 2.86 (3H, s, NCH3); 4.38 (2H, s, CH~); 6.83 (IH, d, 2-H): 8.04 (IH, d, 3-H): 8.11 (IH, s, I-H); 8.34 
(2H, d, 4,7-H): 8.46 (2H, d, 5,6-H1. Found, %: N 17.80: CI 8.97. CtsH~N503CI. Calculated, %: N 18.06; CI 9.14. 

N,N-Dimethyi-2-methylamino-5-[5-(4-nitrophenyl)- 1,3,4-oxadiazol-2-yllphenylmethanamine (9). 
Yield 60%: mp 228-230~ (toluene-hexane, 1:1). ~H NMR spectrum (300 MHz, DMSO-d,,), 8, ppm: 2.18 (6H, s, 
N(CH3):): 2.87 (3H, s, NHCH3}: 3.46 (2H, s, CHz): 6.67 (1H, s, NH): 6.71 (1H, d, 2-H}: 7.74 (IH, s, l-H); 7.90 
(IH, d, 3-H): 8.32 (2H, d, 4,7-H): 8.41 (2H, d, 5,6-H). Found, %: N 19.54. C~H~oNsO3. Calculated, %: N 19.82. 
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