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The reaction of o-aminobenzohydroxamic acid with aliphatic, aromatic, or heterocyc!ic 
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In the last decade, the products of the reaction of 
o-aminobenzohydroxamic acid (1) with aromatic and 
heterocyclic aldehydes have been studied actively as 
analFtical reagents for the determination of various met- 
als. 1-~ But there is no consensus about the structure of 
such adducts. As a rule, the structure of Schiff's bases is 
ascribed to them, 1-7 and on ly  in a single pape~ the 
product of a similar reaction is considered as a derivative 
of 3-hydroxy-l ,2-dihydroquinazolin-4-one.  To clarify a 
possible area for applying this reaction as well as the 
structure of the condensat ion products, we studied the 
interaction of compound 1 with a series of aliphatic, 
aromatic, and heterocyclic aldehydes. The main physi- 
cochemical characteristics o f  the products obtained are 
summarized in Tables 1--3. 

It was established that the  interaction of acid 1 with 
aldehydes is of common character and leads to the 
formation of 3-hydroxy-l ,2-dihydroquinazolin-4-ones 
(HDHQ) 2--14. 
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~ (12), ~ " ~  (13), O2N~S~S~ (14) 

This conclusion also ret'ers to adducts of compound ! 
with benzaldehyde 4.7 and salicylaldehyde, I-3-s which 
were described earlier. The main characteristics of these 
adducts coincide with those obtained in this work (or are 
very close to them), a l though these compounds were 

assumed to have the structure of the corresponding 
Schiff's bases in the references m e n t i o n e d  above. 

Table 1. Meltin 8 points, yields, and  data from elemental 
analysis of 2-R-3-hydroxy-l,2-dihydroquinazolin-4-ones 

Corn- M.p. Yield Found (%) Molecular 
pound /"C (%) Calculated formula 

C H N 

2 102--104 25 ~ ~ C.gHt0N2Oz 
60.7 5.6 

3 172--175 23 64,f) 6_.,_7_ CitHt4N20- z 
64.1 6.8 

4 170--171 41 ~ ~ 12.1 C14Ht2N202 
70.0 5 .0  11.7 

5 224--225 59 59.8 ~ 14.1 Ct4HIIN304 
58.9 3.9 14.7 

6 187--189 45 ~ 4-: l. 14.2 CIaHIIN3Oa 
58.9 3_9 I4.7 

7 124--126 47 ~ ~ 14.1 CI4HIiN30 4 
58.9 3.9 14.7 

8 178--180 76 ~ 4 _ 7 7  Ct4Ht2N203 
65 6 4 .7  

9 170--172 29 ~ 5,4. CI7H16N203 
68.9 5 .4  

l0 t93--194 43 ~ ~ C~sH~2N204 
63.4 4.. 2 

i l  168--170 48 ~ 4- ._!1 CtsHt3N3Os 
57.1 4_ I 

12 219--220 26 77,~ 5~2 C21Hi6N~O 2 
774 5 .0  

13 167--168 47 ~ 4 ..._.~3 C~HIoN203 
626 4..4 

14 162--163 50 ~ ~ I4.3 C12HqN 30.~S 
497 2.8 14.5 

Translated from Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 1. pp. 115--117, January, 1997. 
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Table 2. i H N M R spectra of  2- R-3-hydroxy- 1.2-dihydroqtdn:,zolin-4-ones synthesized 

Corn- Solvenl 6 

pound H(I) H(2) H(3) H(5) H(6) H(7) H(8) R 
(NH) (NOH) 

Z CDCI 3 -  4.8 5.16 7.84 6.82 7.29 6.65 1.58 (d, 3 H) 
DMSO-d 6 (br) (q) (d) (t) (t) (d) 

3 CDCI3-- 4.93 4.88 7.68 6.65 7.16 6.57 
DMSO-d 6 (br) (q) (d) (t) Q) (d) 

4 CDCI 3 5.98 7.84 6.82 7.28 6.58 
(s) (d) (t) (t) (d) 

5 CDC] 3 6.71 5.36 7.54-- 6.89 7.31 6.59 
(s) (s) 7.70 (m) (t) (t) (d) 

6 DMSO-d6 7.54 6.I2 9.9 7.89 6.73-- 7.22 6 .73- -  
(s) (s) (br) (d) 6.77 (t) 6.77 

7 CDCI 3 -  7.48 6.05 9.95 7.7 6.72 7.21 6.72 
DMSO-d 6 (s) (s) (br) (d) (t) (l) (t) 

8 DMSO-d 6 6.63-- 6.25 9.89 7.72 6.88 7.05-- 6 .63- -  
6.67 (m) (s) (br) (d) (d) 7.27 (m) 6.67 (m) 

9 CD3CN--  6.63 6.22 7.76 6.68-- 7.25 6 .68 - -  
DMSO-d 6 (s) (s) (d) 6.82 (m) (t) 6 .82 (m) 

10 CD3CN-- 5.87 7.77 6.72-- 7.29 6 .72 - -  
DMSO-d 6 (s) (d) 6.88 (m) (t) 6 .88 (m) 

11 D M SO-d6 6.8 5.89 9.55 7.60-- 6.65 7.28 6.65 
(s) (s) (t) 7.75 (t) (t) (t) (t) 

12 DMSO-d 6 6.57 7.82 6.89 7.35 6 .74 
(s) (d) (t) (t) (d) 

13 CD3CN-- 7.03 5.91 9.60 7.72 6.74 7.27 6 .74 
DMSO-d6 (br.s) (s) (br) (d) (t) (t) (t) 

14 DMSO-d 6 7.3 - 6.05 10.05 7.7 6.72 7.33 6.72 
(br_s) (s) (br) (O (t) (t) (t) 

0.89 (q); 0.95 (q, 
6 H); 2.35 (m, 1 H) 

7.4--7.5 (5 H) 

7.5-7.7 (m,  2 H); 
7.93 (d, I H);  
8.11 (d, I H) 

7.6--7.7 (m,  2 H); 
821 (d, I |-[); 
8.30 (s, I H) 

7.70 (d, 2 H); 
8.20 (d, 2 H) 

6.63--6.67 (m, 1 H): 
7.05--7.27 (m, 3 H) 

3.40 (d, 2 H); 
5.04 (t, 2 H);  
5.97 (m, 1 H); 
6.68--6.82 (m, I H); 
7.12 (t, 2 H) 

5.97 (s, 2 H); 
6.72--6.88 (m, I H); 
6.90 (d, I H);  
7.02 (s, 1 H) 

3.88 (s, 3 H); 
7.05 (d, 1 H); 
7.60-7.75 (m, I H); 
7.93 (s, I H) 

7.53 (q, 5 H); 
7.65 (s, I H);  
8.13 (q, 2 H); 
8.69 (s, I H) 

6.33 (s, 2 H); 
7.44 (s, I H)  

7.07 (d, I H) ;  
7.70 (t, I H)  

Table 3. 13C NMR spectra of some 3-hydroxy-t,2-dihydroquinazolin-4-ones 

Con1- ,5 ( DMSO-d 6) 

pound C(2) "" 'C(4) C(5) C(5a) C(6) C(7) C(8) C(Sa) R 

2 76.74 161.10 126.80 113.51 113.49 132.9t 116.42 146.73 
4 75.13 163.02 127.17 113.925 114.35 133.64 117.61 146.38 
6 73.83 162.77 127.24 113.70 114.30 133.58 117.81 145.76 
7 73.96 t62.825 127.39 113 78 114.40 133.70 117.87 145 38 
8 68.80 162.48 126.90 113.90 114.53 133 .28  11731 14o20 

(or 127.19) 
14 70.76 162.97 127.43 114 19 115.09 134.02 118.65 145.31 

!5.825, I7.32, 31 46 
127.,43, 128.48, 128.82, 140. 
12I .•4, 123.45, 129.90, 142.08, 147.69 
123.62, 128.43, 147.23, 147.68 
115.71, t18.83, 125.78, 127.19 
!or ! 26.9), 12948, 155.08 
128.26, 129.23, 15017, 151.85 
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The choice between the structures of HDHQ and 
Schiff 's bases ( R C H = N C r H 4 C O N H O H ) ,  which are iso- 
meric to them, can be made with adequate reliability in 
considering the tH NMR spectra of the substances un- 
der study, The most general and demonstrative is the 
presence of  the signals of  protons at position 2 o f  
H D H Q  in the range of 4.9--5.2 ppm for adducts based 
on aliphatic aldehydes and in the range of 5.9--6.5 ppm 
for products based on aromatic  and heteroeyclic alde- 
hydes. This is an area characteristic of the protons at 
position 2 of 1,2-dihydro-4-(3H)-quinazolinones.  s.9 
in contrast, if the adducts based on aromatic aldehydes 
had the structure of  Sch i f f ' s  bases, protons of the 
- - C H = N  - group would be observed in the range o f  
8.2--8.5 ppm. I~ However, there  are no signals in this 
range (if no nitro group is present  in the aromatic ring). 
Taking into account the data given as well as the fact 
that a signal of a proton at 5.95 ppm is observed in the 
IH N M R  spectrum of the adduct  of acid I with pyri- 
dine-2-carbaldehyde, z we believe that the HDHQ struc- 
ture should also be ascribed to this compound, and not 
the structure of a Schiff 's  base, as proposed previ- 
ously.2, 6 

Significant evidence of  the  structure of the products 
is also the I3C N M R  spectra: signals of C(2) are ob- 
served in the 70--76 ppm range, which should be ex- 
pected for H D H Q  (6 t3C 68.68s), but not for Sehiff 's 
bases isomeric to them ( A r N = C H R ,  6 13C(CH=N) 
157-- 1641 t,tz). Additional p roo f  of  the H DHQ structure 
could also be the chemical shift  in the 15N NMR spec- 
trum of compound 1 4 : - 3 0 4  ppm (with respect to 
ni t romethane) ,  which is characteris t ic  of aromatic 
amines t3 and differs strongly from the signals character- 
istic of Schiff 's  bases ( A r N = C H P h ,  6 15N - 4 2  to - 6 2  
with respect to ni tromethanei3).  

Other spectral characteristics of the compounds ob- 
tained are also consistent with the HDHQ structure. 
One can observe the signals o f  protons of the NH group 
at 4.8--5.0 ppm for compounds  2 and 3 and at 7.4-- 
7.6 ppm for products 4 - - 1 4 ,  as well as the signals of  
protons of the NOH group in the 9--10 ppm range in 
the tH N M R  spectra. 

The broad band in the range of 3300--3350 cm -l in 
IR spectra corresponds to the vibrations of the N - - H  
bond. One of the most intense bands in the IR spectra is 
the band of the hydroxyamide group, which sometimes 
appears as a poorly resolved doublet (1610--1615 cm-~). 

The H DHQ obtained are  crystalline substances with 
melting points of ~100--230 ~ depending on the na- 
ture of the substutuent at posit ion 2. 

Experimental 

The IH, L3C, and tSN NMR spectra were recorded on a 
Bruker AM-300 spectrometer. The 1 R spectra were recorded 
on a UR-20 instrument (KBr). The melting points were 
measured on a Koffler stage. 

3-Hydroxy-2-methyl-l,2-dihydroquinazolin-4-one (2). A 
triple amount of acetaldehyde was added to acid 1 (0.2 g) in 
5--10 mL of 40% ethanol, and the reaction mixture was 
heated in an ampule at I I0 *C for 3 h. The solution was 
evaporated in air, and the residue was reerystallized twice from 
40% ethanol. The yield of compound 2, and the data from 
elemental analysis are summarized in Table I. 

3-Hydroxy-2-R- 1,2-dihydroquinazolin-4-ones (3-- 14) 
(general procedure). An equimolar amount  of aldehyde (in the 
case of solids, in the form of hot solutions in 40% ethanol) was 
added to a solution of acid 1 (0.2 g) in 5 mL of 40,% ethanol 
or methanol obtained while heating. The reaction mixture was 
refluxed -5 rain and allowed to cool. The product precipitated 
was filtered off and recrystallized twice from 40% ethanol. The 
yields are given in Table I with respect to the recrystallized 
compounds. 
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