
l-Phenyl-2'4-dlmethyl-4-(~-alkox~benzyl)-3,5-dloxopyrazolidine (V). A. The combined 
e t h e r  e x t r a c t s ,  ob ta ined  dur ing the s y n t h e s i s  of  compounds I l i a  and b were d r i ed  wi th  sodium 
s u l f a t e ,  f i l t e r e d ,  and evapora ted  to d rynes s ,  to a f f o r d  a p a l e - y e l l o w  o i l  ( I l i a )  or p r e c i p i -  
t a t e  (lllb), from which after thin-layer chromatographic purification of alumin was obtained 
a colorless oil <Ilia) or crystals (lllb), containing (TLC) two spots with very similar Rf 
values. Further recrystalllzation from ethanol gave chromatographically homogeneous Va and 
b. Pure Vb was also isolated during the synthesis of IIlb (see above). 

B. Methyl iodide (0.24 mole) was added to a solution of 40 mmoles of compound Ilia or 
b in a freshly prepared solution of 80 mmoles of sodium in 80 ml of absolute methanol (for 
Ve, 170 ml of absolute ethanol). The mixture was left at 20 ~ for 96-120 h and worked up as 
in the preparation of Ilia-d; compound V was isolated from the ether extract as described in 
A. During the preparation of Vb, after extraction, an additional 22% of chromatographically 
homogeneous Vb was isolated. 

On acidifying the aqueous solutions, the starting materials Ilia and b were recovered. 
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REACTION OF 4-AMINOIMADAZO[4.S-c]PYRIDIN-2-ONES WITH a'BROMOMETHYLKETONES 

Yu. M. Yutilov and K. M. Khabarov UDC 547.783'822.7'284'233:543.422 

The reactions of 4-amino derivatives of imidazo[4.5-c]pyridin-2-ones with a- 
bromomethylketones have been studied. Depending on the nature of the reagents 
and the reaction conditions, either 5-acylmethyi salts of the starting amine 
or 2-substituted imidazo[4.5-c]imidazo[l,2-a]pyridin-8-ones can be obtained. 
The latter compounds are also easily obtained by treatment of the 5-acylmethyl 
salts with alkali. 

The facile nitration of imidazo[4.5-c]pyridin-2-one in the 4-position has opened up many 
new possibilities for the preparation of a wide variety of Substituted derivatives of this 
compound [1-3]. Two of these new compounds which are of widespread interest are 4-amino-1- 
methylimidazo[4.5-c]pyridin-2-one (Ib) and its 3-methyl congener (la). Previous work has es- 
tablished that the base la can be readily alkylated at the nitrogen atom of the pyridine ring 
upon treatment with alkyl halides [4]. In the present paper we report our results of the 
study of the reactions of la and b with u-bromomethylketones (lib-h) and a-bromoacetaldehyde 
(lie). 

The addition of the allphatlc a-bromomethylketones lla-d to amine la occurs upon reflux 
in alcoholic solution over 1-2 h and gives salts llla-d in hlghyleld (Table i). Clenuuenson 
reduction of the acetonyl bromide Illb gives, after acidification of the reaction mixture 
with hydrogen iodideD the iodide salt of 4-amlno-5-n-propyl-l,3-dlmethylimldazo[4.5-c]pyrld- 
inlum-2-one (V), which has~een previously prepared form amlne la with n-propyl iodide [4]. 
This observation, coupled with the similarities in the UV spectra of the quaternary salts 
llla-d (Table i), leads us to believe that reaction of amine la with the a-bromomethylketones 
lla-d generates the 5-acylmethyl salts llla-d. 

Institute of Physical Organic Chemistry and Petroleum Chemistry, Academy of Sciences of 
the Ukrainian SSR, Donetsk, 340114. Translated from Khimiya Geterotsiklicheskikh Soedinenii, 
No. 2, pp. 227-232, February, 1986. Origlnal article submitted December 10, 1984. 
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C~. ""~" N" 0 n- C,,II., " ~ /  a N /  O 
f'! I +" I t  

NIl 2 CH 3 NH 2 CH 3 R"C*~ llla-f 

If, III, IV a R = H; b R = CHa; c R = C(CHa)a; d R = 2'-Ad; e 
R = 3'4'-(CHaO)2C6Ha; f R = B-naphthyl; g R = C6Hs; h R = p- 

NO2C6H4 

Treatment of the acylmethyl salts llla-d with basic solutions releases the free bases 
IVa-d. Compound IVa was shown to be identical to the dehydrogenation product of 8-oxo-7)9- 

dimethyl-2)3-dihydroimidazo[4.5-c]imidazo[l.2-a]pyridine (VIIa), which was obtained via re- 
action of chloride Via with thionyl chloride in refluxing DMF. In an analogous manner salt 
IVb could be converted to the hydrochloride of VIIb. The IR spectra of compounds VIIa and b 
do not contain absorption bands due to OH and NH2 groups, which are characteristic of the pre- 
cursor salts Via and b (3260-3275 and 3370-3400 cm-*). The latter compounds are easily ob- 
tained in high yields via reaction of amines Ia and b with ethylene chlorohydrin. Their IR 
spectra are similar to that of iodide V. 

+ II | I ...... -" .......... R~ 
/ N \  -~-.~.- '% o ~ N;~. . ' '~ . '~ '~  o " ~+ o 

.' NH 2 R 
H0 Z t:' ~ " V l l l a - e  

VI a,b VIIa,b 

VI, VII a R = CHa~ b R = H; VII a-d R = R 2 = H; e R = R 2 = CH3; 
a R* = CHa, b R' = Ph; c R* = p-CHaOC,H~; d R* = 3,4-(CHsO) 2C,Hs; 

e R *  = H  

Aromatic a-bromomethylketones lle and f also react with amine la to generate salts llle 
and f, which can be converted to the tricyclic structural derivatives IVe and f upon treatment 
with base. It was not possible, however, to isolate acylmethyl salts from the reaction of 
amine Ia with the bromoketones IIIg and h. In these cases the 2-arylimidazo[4.5-c]imldazo- 
[l.2-a]pyridines IVg and h were isolated directly, whereas half of the starting amine was con- 
verted to the hydrobromide salt. If the reactions are carried out in refluxing DMF) the hy- 
drobromide salts of imidazo[4.5-c]imidazo[l.2-a]pyridines, namely, VIIla-e, can be isolated 
directly, without any intermediates, from the reactions of the amines Ia and b with equivalent 
amounts of the u-bromomethylketones IIb, e, and g, p-methoxyphenacyl bromide, or u-bromopro- 
pionaldehyde. 

The structures of the imidazo[4.5-c]imidazo[l.2-a]pyridines IVa-h and VIIIa-e were con- 
firmed on the basis of their spectral data. The IR spectra of the acylmethyl salts IIIa-f 
(Table i) contain two carbonyl group stretching bands (1700-1715 and 1715-1730 cm-*)) as well 
as N--H stretching bands (3270-3400 cm-~), whereas the spectra of the free bases IVa-h (Table 
2) contain only one carbonyl group stretching frequency due to the C=O of the imidazole ring 
at 1690-1720 cm-*. The PMR spectra of compounds IVb-h and VIIIa-d (Table 3) contain signals 
due to the 3-H aromatic proton at 7.66-7.83 ppm in the case of an alkyl substituent in posi- 
tion 2, and at 8.08-8.17 ppm in the case of an aryl substituent in the 2-position. The spec- 
trum of compound Ira contains two doublets due to the vicinal protons of the imidazole ring 
(2,3-H) at 7.83 and 8.00 ppm; the spin--spin coupling constant is 2.2 Hz) which is characteris- 
tic of 2,3-unsubstituted imidazo[l.2-a]pyridines [5]. These data imply that both the bases 
IVa-h as well as the hydrobromide salts VIIIa-e contain tricyclic aromatic structures. Methyl- 
ation of compound VIIIa with dimethyl sulfate in basic solution gave compound IVb. 

In order to verify the structures of the cyclization products arising from amines Ia and 
b with u-bromomethylketones, an independent synthesis of a model compound, namely imidazo- 
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TABLE 2. Imidazo [ 4.5-c ] imidazo [ I. 2-a ] pyridines 

Com- 
pound 

I V a 
IVb 
IVc 
IVd 
IVe 
IVf 
IVg 
IVh 

Villa 
VlIlb 
VIIIe 
Vllld 
VIII,o 

X 

~o: C ]IR spect_r~, 
ethanol) I VC=O, cm 

222--224 1670, 1700 
229--230 1660, 1700 
224--225 1669, 1700 
285--287 !660, 16~p 
238--240 1660, 16.0 
238--240 [1670, 1700 
258--260 1670, 1690 

350 11670, 1720 
258---250J1660, 1700 

350 ]1660, 1690, 173( 
302--304~1670. 1705, 1730 
342--343 1660, 1700, 1730 
218--219 -- 
271--273 

Found, % Molecular ICa lc , .  % [ ,, 

C H. N 

59.4 5.0 27,7 66 
61,1:5,6 25.9 73 
55,17.0 21,7 68 
71,47,2 16.7 74 
53,9'5,4 16.6 78 
69,3 5,2 16,2 71 
69,1 5,1 20,1 58 
59.4 4,1 21,7 83 
42,4 3,9 19,8 28 
52,2 3,8 16,2 42 
48,9 4.4 14,3 53 
50,,I 4,2 13,8 46 
44,5 4,4 18,9 32 
59,4 4,1 21,7 35 

C H N 

59,2 [ 4,9 
25,6 5f,815,7 27'3 

55,317,z 21,5 
71,717.5 16,9 
54,115,5116/1 
~98,815,3 16,4 
59 315 1 21},0 
59 814,212!,g 
422414,2119,'3 
52,1 I-'l-,O 1 fi,4 
48,4~4 7 .14,8 
50,414:4114,0 
44,014,31 I8/ 
50,714.312t,~ 

C,oH,oN~O 
C,r 
C,4H,sN40 
C~oI-t2~ N40 
C lstt ,sN~,O,~ 
C=oHI~N40" Ha0 
C~GFII4N,10 
(:1,,11 laNsO,~ 
C,oHmN40 �9 HBr 
ClsHI~N.~O �9 HBr 
CIsHI,N402-IIBr. H~O 
C:rtII{~N4Os �9 }tBr 
(2~HI.~N40 �9 HBr 
(';,~}I laNsOa 

*Compound IVa was crystallized out of water, and compounds 
IVh and VIII out of DMF. 

TABLE 3.  PMR specra of Imidazo[4.5-c]iidazo[l.2-a]pyridines 

Corn- Chemical shift, 6, ppm 
pound I 

5,6-11" 2-R I 3-R N--CHa 
[ 

IVa 

IVb 
IV c 
IVd 

IVe 

1Vf 

IVg 

IVh 

VIII a 
VIII b 

\ IIlC 

Vl]ld 

e 
Vlll 

X 

7,48; 8,50 

7,46; 8,41 2,64 (3H) 
7,42; 8,40 1,50 (9H) 
7,45; 8,40 1,91 (3H, CH); 

2,13 (12H, CH2) 
8,55; 7,23--7,60 

[4H, m 5(6)-H and C6Ha] 
8,37; 7,27--7,90 

[8H, m, 5(6)-H andC~oHr] 
8,55; 7,50--7,80 

[6fl, m, 5(6)-11 and C~Hs] 
7,63; 8,02--8,73 

[6H,m, 5(6)-H, 3-Han~H4] 
7,42; 8,43 2,55 

8,57; 7,40--7,87 
[6H, m , 5(6)-H, C6H5] 

7,42; 8,48 3,92 (CHaO); 
7.10; 768 
(2 d,  I=8,51Hz ,, 
C~,Hd 

8,50; 7.10 .7,55 
[4}I. m 5(6)-Handc,H3]; 

4,05 (6H,two OC}Ia) 
7,62; 8,33 [ 7,67 

7,02 ar ; 8,07~8.60 I 7,80 
[5H, m,5 (6) -HandCdt4 

*J = 7.0 Hz. 
+J = 7.5 Hz. 

7.83; 8,00 
(2H, 2dh 1=2,2 Hz) 

7,73 
7,70 
7,66 

8,t0 

8,08 

8,15 

7,70 
8,17 

8,07 

8,10 

2,68 (3H, s, 
CHa) 

3,70; 3,97 

3,75; 4,05 
3,70; 3.97 
3.70; 3,95 

3,75; 4,00--4,05 [9H, 
ra, (CH80)2, N--CH8] 
3,60; 3,82 

3.78; 4,05 

3,78; 4,07 

3,67 
3,67 

3,63 

3,73 

3,73; 4,03 

3,58; 3,85 

[4.5-c]imidazo[l.2-a]pyridine X, with a p-nitrophenyl substituent in the 3-position, was car- 
ried out; a mixture of the amine salt of la and p-nitrophenylbenzyl bromide was refluxed with 
an excess of a formic acid-amyl formate mixture. The PMR spectrum of the resulting material, 
3-(p-nitrophenyl)imidazo[4.5-c]imidazo[l.2-a]pyridine X, does not contain a methylene group 
signal at 5.85 ppm, which is present in the spectrum of salt IX, but does contain a signal 
for the 2-H proton at 8.47 ppm. A mixture of base X and its 2-isomer IVh exhibits a temper- 
ature depression for a mixed melting point sample, which serves as further evidence of the 
structures of the imidazo[4.5-c]imidazo[l.2-a]pyridines IVe-h and Vlllb-d, i.e., it confirms 
the 2-position of the substituent groups. 
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In analogy with the behavior described previously for imidazo[l.2-a]pyridine [6], the 3- 
substituted imidazo [4.5-c]imidazo[l.2-a]pyridine derivatives Vllle and X also do not undergo 
nitrogen coupling reactions, although the 2-methyl derivative IVb reacts with the diazonium 
salt derived from p-aminobenzoic acid to give 8-oxo-2,7,9-trimethylimidazo[4.5-c]imidazo[l.2- 
a]pyridine-3-azo-4'-benzoic acid (XI). The PMR spectrum of the azo compound XI does not con- 
tain a signal due to the proton in the 3-position. 

EXPERIMENTAL 

IR spectra were recorded on a UR-20 spectrophotometer using vaseline mulls, and PMR spec- 
tra were obtained on a Tesla BS-467C (60 MHz) spectrometer using solutions in trifluoroacetic 
acid versus TMS as internal standard. UV spectra were taken on a Spectromom-204 spectrophoto- 
meter for water solutions. 

The properties of compounds III, IV, VIII, and X are summarized in Tables i and 2. 

Acylmethyl Salts of 4-Amino-l,3-dimethy!imidazo[4.5-c]pyridin-2-one s (Ilia-f). A solu- 
tion of 1.00 mmole of amine la and 1.10-1.15 mmole of ~-bromomethylketone lla-f in 6 ml of 
ethanol was refluxed 2 h and then cooled. The precipitate was removed by filtration, washed 
with acetone, and dried. 

2-Substituted 8-Oxo-7,9-dimethylimidazo[4.5-c]imidazo[l.2-a]pyridines (IVg, h). A mixture 
(or suspension) of i0 mmole of acylmethyl salt llla-f in 5 ml of water was treated with 3 ml 
of a 45% aqueous NaOH solution and heated on a boiling water bath for 0.5 h. After cooling to 
room temperature the precipitate was removed by filtration, washed with ice water, and dried. 

2-Arylsubstituted 8-Oxo-7,9-dimethylimidazo[4.5-c]imidazo[l.2-a]pyridines (IVg, h). A 
mixture of 1.12 mmole of amine la and 0.57 mmole of ~-bromomethylketone llg and h in 4 ml of 
ethanol was refluxed 1 h. The precipitate was filtered, washed with water, and dried. Evap- 
oration of the alcohol solvent and basificatlon of the residue yielded 0.09 g (0.51 mmole) of 
recovered amine la. 

4-Amino-5-n-propyl-l,3-dimethylimidazo[4.5-c]pyridinium-2-one Iodide (V). A. A mixture 
of 0.18 g (i.01 mmole) of amine la, 0.35 g (0.20 ml, 2.03 mmole)of n-propyl iodide, and 3 ml 
of DMF was refluxed for i h; the solvent was removed under aspirator vacuum, and the residue 
was crystallized out of ethanol. Yield 0.18 g (51%), mp 262-264~ (from ethanol). UV spec- 
trum, Imax (log s): 232 (4.70), 259 (3.62), 302 nm (3.76). Found: C 37.5; H 5.3; 1 36.6; N 
16.0%. C**H,71N40. Calculated: C 37.9; H 4.9; 1 36.5; N 16.1%. 

B. A mixture of 1.0 g of zinc powder, 0.i g of HgCla, and 0.05 ml of 36% HCI and 1.5 ml 
of water was shaken, the aqueous layer was decanted, and 2.0 ml of 36% HCI, 1.0 ml of water, 
and 0..50 g (1.59 mmole) of salt lllb was added; the mixture was refluxed 12 h, and then every 
4 h 0.5 ml of 36% HCI was added. Themixture was evaporated to dryness and washed with ether 
(3 x 8 ml); to the residue was added 2 ml of a 40% aqueous NaOH solution , and the precipitate 
was filtered, dissolved in 1.5 ml of concentrated HI, evaporated to dryness again, and final- 
ly crystallized from ethanol. Yield 0.22 g (40%), mp 262-263~ This material does not ex- 
hibit a temperaturedepression in a mixed melting point determination with a sample from A. 

4-Amino-5-(B-hYdroxyethyl)-l,3-dimethylimidazo[4.5-C]pyridinium-2-one Chloride (Via). A 
solution of 0.99 g (5.56 m mole) of amine la in 1.80 g (1.50 ml, 22.3 =amole) ethylene chloro- 
hydrin was heated at 160-170~ for i h. Excess ethylene chlorohydrin was evaporated under as- 
pirator vacuum, and the residue was washed with hot isopropyl alcohol, followed by acetone, 
and then dried. Yield 1.38 g (96%), mp 228-229~ (from ethanol). UV spectrum, Xma x (log E): 
235 (4.74), 260 (3.61), 304 nm (3.92). Found: C 46.6; H 6.1; CI 13.9; N 21.7% C,oH, bCIN~O2. 
Calculated: C 46.4; H 5.8; CI 13.7; N 21.7%. 

4-Amino-5-(B-hydroxyethyl)-l-methylimidazo[4.5-c]pyridinium-2-one Chloride (Vlb). A sol- 
ution of 1.20 g (7.32 mmoles) of amine Ib and 2.40 (35.70 mmoles) of ethylene chlorohydrin in 
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7 ml of DMF was refluxed for 1.5 h. After cooling the precipitate was removed by filtration, 
washed with acetone, and dried. Yield 1.07 g (60%), mp 283-284~ (from DMF). UV spectrum, 
lmax (log ~), 234 (4.82), 304 nm (4.12). Found: C 44.2! H 5.4! CI 14.1! N 22.9%. CgH, sCIN~02. 
Calculated: C 44.2; H 5.4; C1 14.5; N 22.9%. 

8-Oxo-7,9-dimethyl-2,3-dihydroimidazo[4.5-c]imidazo[l.2-a]pyridine (Vlla). A mixture of 
1.29 g (5.0 mmole) of chloride Via and 0.50 ml (7.0 mmole) of thionyl chloride in 8 ml of DMF 
was refluxed for 0.5 h. The solution was concentrated under vacuum to one-fourth of the ori- 
ginal volume, cooled, and filtered to remove the hydrochloride Vlla. Yield i.i0 g (91%), mp 
296-298~ (from ethanol). PMR spectrum: 3.60, 3.73 (2s, two N-CH3); 4.23, 4.83 (2 x 2H, 2t, 
J2~ = 8.5 Hz, CH2CH2); 7.03, 7.90 ppm (2 • IH, 2d, J56 = 7.0 Hz, 5,6-H). Found: C 49.9; H 
5.5; C1 15.1; N 23.1%. C,oH,2N40"HCI. Calculated: C 49.9; H 5.4; C1 14.7; N 23.3%. 

A solution of 0.28 g (1.16 mmole) of hydrochloride Vlla in 0.8 ml of water was treated 
with 2 ml of a 45% aqueous NaOH solution; the resulting precipitate of base was removed by fil- 
tration, washed with cold water, and dried. Yield 0.20 g (67%), mp 215-217~ (from ethanol). 
IR spectrum (CHCI~): 1700 cm-* (C=O). UV spectrum, %max (log E): 238 (4.35), 264 (3.36), 
315 nm (3.57). Found: N 21.5%. CIoH,2N~O.3H20. Calculated: N 21.7%. 

8-Oxo-7-methyl-2~3-dihydroimidazo[4.5-c]imidazo[l.2ra]pyridine Hydrochloride (VIIb.HCI). 
This compound was prepared from chloride Vlb in a manner analogous to that for hydrochloride 
Vlla. Yield 93%, mp 262-264~ (from DMF). PMR spectrum: 3.60 (3H, s, N--CHs); 4.25, 4.87 
(2 x 2H, 2t, J23 = 8.5 Hz, CH2CH2); 7.02, 7.92 ppm (2 • Hz, CH2CH2); = 7.0 Hz, 5,6-H). Found: 
C 41.3; H 5.7; C1 14.0; N 21.1%. CgH, oN~O.HCI.2H~O. Calculated: C 44.2; H 5.4; CI 14.5;7-N 
22.9%. 

Dehydrogenation of 8-Oxo-7,9-dlmethyl-2,3-dihydroimidazo[4.5-c]imidazo[l.2-a]pyridine 
(Vlla). A mixture of 0.51 g (1.97 mmole) of base Vlla and 0.21 g (1.32 mmole) of potassium 
permanganate in 50 ml of acetone was refluxed for 1 hl The residue was removed by filtration 
and washed with acetone, and the combined acetone solutions were evaporated and the residue 
crystallized from water. Yield 0.42 g (83%), mp 222-224~ (from water). The sample did not 
exhibit a melting point depression upon mixing with a sample of IVa. 

Hydrobromides of 2-Substituted 8-Oxo-7-methylimidazo[4.5-c]imidazo[l.2-a]pyridines (Villa- 
d). A mixture of 0.18 g (i.00 mmole) of amine Ib and 1.10-1.15 mmole of one of the ~-bromo- 
methylketones lib, e, or g or p-methoxyphenacyl bromide in i0 ml of DMF was refluxed for 1.5 
h. The mixture was cooled and the precipitate was filtered, washed with alcohol and ether, 
and dried. 

Hydrobromide of 8-Oxo-3.7,9-trimethylimidazo[4.5-c]imidazo[l.2-a]pyridine (Vile). This 
Was prepared from amine la and ~-bromopropionaldehyde in a manner analogous to the procedure 
used above for compounds Vllla-d. 

Methylation of 8-Oxo-2,7-dimethylimidazo[4.5-c]imidazo[1.2-a]pTridine. A suspension of 
0.20 g (0.71 mmole) of hydrobromiae Villa in a solution of 0.30 g (5.36 mmoles) of KOH in 4.5 
ml of water was treated with 0.33 ml (3.50 mmoles) of dimethyl sulfate and the mixture was 
maintained for 0.5 h, and then an additional 0.08 ml (0.85 mmole) of dimethyl sulfate in 2 ml 
of 8.3% KOH solution was added; the mixture was then allowed to stand overnight. The precipi- 
tate was removed by filtration, washed with water, and dried. Yield 0.I0 g (65%), mp 229-231~ 
(from alcohol). The substance is identical in all respects to a smple of IVb. 

4-Amino-5-(p-nitrobenzyl)-l,3-dimethylimidazo[4.5-c]pyridinium-2-one Bromide (IX). A 
mixture of 0.60 g (3.4 mmole) of amine la and 0.73 g (3.4 mmole) of p-nitrobenzyl bromide in 
i0 ml of methanol was refluxed for 2 h. The solution was concentrated to */~ volume, cooled, 
and the precipitate was filtered, washed with ether, and dried. Yield 1.02 g (77%), mp 296- 
297~ (from methanol). PMR spectrum: 3.68, 3.97 (2s, two N--CH3); 5.85 (2H, s, N--CH2); 7.25, 
8.07 (2 • IH, 2d, Js6 = 7 0 Hz, 5,6-H); 7.50, 8.38 (2 x 2H, 2d, J2'3 = J 5'6 = 8.5 Hz, 2' 3' 
5', 6'-H). Found: C 45.2; H 4.5; Br 20.3; N 17.8%. C,bH,6BrNb03. Calculated: C 45.7; H 
4.1; Br 20.3; N 17.8%. 

8-Oxo-3(p -nitrophenyl)-7,9-dimethylimidazo[4.5-c]imidazo[l.2-a]pyridine (X). A mixture 
of 0.35 g (0.89 mmole) of bromide IX, 2.5 ml of 99% formic acid, and 2.5 ml of amyl formate 
was heated at 170-!75~ for 2 h; the solvent was removed under vacuum and the residue was neu- 
tralized with aqueous ammonia, washed with water, and crystallized from DMF. Yield 0.i0 g 
(35~). 
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8-Oxo-2,7,g-trtmethylSmid'azo[4.5-e]imidazo[1.2-a]p~ridine-3-azo-4'-benzotc Acld (Xl). A 
solution of 0.12 g NaICOa in 5 ml of water was treated with 0,28 g (2.04 mmoles) of p-amlno- 
benzoic acid, 0,15 g (2.17 mmoles) NaNOa, and 2 ml of water. The solution was then poured 
onto a mixture of 2.5 g ice and 0.5 ml 36Z HCl and an alcohollc solution of 0.43 g (2.00 m- 
moles) of compound IVb was added. After 15 min the resulting bright red precipitate was fil- 
tered, washed with water and acetone, and dried. Yield 0.50 g (69Z), mp 348-350~ (from DMF). 
Found: C 58.8; H 4.8; N 23.0X. ClaH~6N6Os. Calculated: C 59.3; H 4.4; N 23.1~. 
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EFFECTS OF ACIDS ON ORIENTATIONINTHE REACTION OF 

5-FORMYL-4-(I-PYRIDINO)AZOLE 2-OXIDES WITH AROMATIC AMINES 

E. O. Kochkanyan, A. N. Zaritovsklij 
A. B. Kruglova, and N. A. Klyuev 

UDC 547.821.3'775'556.9'551: 
543.422 

Azole betaings containing viclnal formyl and pyridinium groups react with aro- 
matic amines to glve, when protonated by weak or strong acids, azolldlne'2,4- 
dione-5-aldehyde azomethlnes (1) or 4-aryllmlnoazolidin-2-ones (If), respective- 
ly. Compound (1) is formed by the intramolecular migration of the oxygen in the 
4-position of the azole, and (11) by decarbonylation of the original betalne. 
The orientation in the reaction of dicentric nucleophiles (hydrazines and o-phen- 
ylenediamine) is independent of the extent of protonatlon, giving betalne hydra- 
zones and azolo[4,5-b]benzodiazepines, respectively. The PMRmass spectra of 
the products are discussed. 

The orientation of nuc!eophilic substitution in betaines, including nucleotides, dis- 
plays special features as a result of the presence of charged centers, and it has received 
little attention. Studies in this area could lead to an understanding of the processes oc- 
curring in point mutations resulting from replacement of a pair of heterocyclic bases in nu- 
cleotldes. 

Azole betainealdehydes (I) may be regarded as systems with a masked electrophilic func- 
tion resulting from theparticipation of the formyl group in delocalization of the negative 
charge. This feature of betaines can, depending on the reaction medium, have a marked effect 
on the orientation of nucleo philic substitution reactions, as a result of the selective sol- 
vation of the solvent at the catlonoid or anionold moieties. We have previously reported 
that mineral acid salts of betaines react with tertiary nitrogeneous bases [1] and triaryl- 
phosphines [2] ~rlth replacement of one cation by another to give new betaine salts, and when 
the betaines themselves react with annuonia or hydrogen sulfide trlcyclic systems are obtained. 
We have not examined the reaction of betaines with nitrogeneous bases containing a primary 
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