
6. T. Koyama, T. Hirota, C. Basho, Y. Watanabe, Y. Kitauchi, Y. Satoh, S. Ohmori, and M. 
Yamato, Chem. Pharm. Bull., 2_~4, 1459 (1976). 

7. D. E. Bergstrom and N. J. Leonard, J. Am. Chem. Soc., 94, 6178 (1972). 
8. D. F. Rhoades and S. Y. Wang, Biochemistry, i_~0, 4603 (1971). 
9. L. S~rekowski, Bull. Acad. Pol. Sci., Set. Chim., 2-4, 29 (1976). 

i0. J. D. Bryant and N. J. Leonard, J. Org. Chem., 43, 511 (1978). 
Ii. V. P. Mamaev and V. F. Sedova, Izv. Sibirsk. Otd. Akad. Nauk SSSR, Ser. Khim., No. 7, 

87 (1969). 
12. V. F. Sedova, V. A. Samsonov, and V. P. Mamaev, Izv. Sibirsk. Otd. Akad. Nauk SSSR, 

Ser. Khim., No. 4, 112 (1972). 
13. R. M. Dodson and J. K. Seyler, J. Org. Chem., i_~6, 461 (1951). 
14. C. Engler and A. Engler, Bet., 3__5, 4061 (1902). 
15. V. I. Savin, S. A. Flegontov, and Yu. P. Kitaev, Khim. Geterotsikl. Soedin., No. I0, 

1331 (1972). 
16. V. I. Savin, Yu. P. Kitaev, and I. I. Saidashev, Izv. Akad. Nauk SSSR, Ser. Khim., No. 

4, 851 (1972). 
17. S. V. Tsukerman, V. M. Nikitchenko, Yu. S. Rozum, and V. F. Lavrishin, Khim. Getero- 

tslkl. Soedin.,No. 3, 452 (1967). 
18. L. Bellamy, Infrared Spectra of Complex Molecules, Methuen, London (1958). 
19. P. C. Mitter and J. C. Bardhan, J. Chem. Soc., !23, 2179 (1923). 
20. L. O. Ross, E. M. Acton, W. A. Skinner, L. Goodman, and B. R. Baker, J. Org. Chem., 26, 

3395 (1961). 

QUINAZOLINES. 13.* SOME REACTIONS OF 2,3-POLYMETHYLENE-3,4-DIHYDRO- 

4-QUINAZOLONES WITH ELECTROPHILIC REAGENTS 

E. Oripov, Kh. M. Shakhidoyatov, 
Ch. Sh. Kadyrov, and N. D. Abdullaev 

UDC 547.856.1 

2,3-Polymethylene-3,4-dihydro-4-quinazolones react with bromine and sulfur tri- 
oxide to give complexes involving the nitrogen atom, while bromination in acidic 
media and Vilsmeier--Haack formylation lead to replacement of the hydrogen atoms 
of the carbon atom in the u position. Their nitration and chlorosulfonation give 
6-nitro- and 6-chlorosulfonyl-2,3-polymethylene-3,4-dihydro-4-quinazolones. Some 
of the chemical transformations of the synthesized compounds were studied. 

We have previously developed a method for the synthesis of 2,3-polymethylene-3,4-di- 
hydro-4-qulnazolones (I) and quinazollnes [2]. 

Continuing our systematic studies of quinazolines [3, 4] in order to synthesize pesti- 
cides we have studied several electrophilic substitution reactions of I: bromination, re- 
action with sulfur trioxide, chlorosulfonation, and Vilsmeier--Haack formulation. 

It is known that in the nitration of quinazoline and 4-quinazolone the nitro group en- 
ters the 6 position of the aromatic ring [5, 6]. There are no other data available with re- 
gard to this problem. 

The direction of bromination of 2,3-poly(tri-, tetra-, and penta-)methylene-3,4-dihydro- 
4-quinazolones (Ia-c) and their 6-nitro derivatives (IIa-c) depends on the conditions: Per- 
bromides IIIa-c and IVa-c, respectively, were obtained from I and II in various solvents 
(chloroform, glacial acetic acid, concentrated H2S04, and 80% methanol) in the cold in the 
presence of catalysts (iron filings of mixture of iron filings and iodine, as well as alumi- 

*See [i] for Communication 12. 
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num chloride) or when no catalysts were present. Compound Ilia was also synthesized from 
!a, hydrogen bromide, and bromine, as well as from VII and hydrobromic acid. Perbromides 

O O 
5 4 II , 

| 

/I \ o / 

ItBr'Br s 

0 " /  I l l ,  IV  , ~  0 

R \ ~ h / ~ ' , , . N j  ~ I[ 

~Br Br: 

II, IX-XI 

V, VI VII, VI I I  

a r~=t; b n=2; c n=3; II, IV, VI, VIII R=NO2; IIl, V, VII R=H; IXa R=SO2CI; 
Xa R=SQNH~; XIa R=SQN(CHa)2 

III and IV lose a molecule of bromine and are converted to the hydrobromides of the start- 
ing 2,3-polymethylene-3,4-dihydro-4-quinazolones (VI) when they are heated in solutions and 
when they are allowed to stand; hydrobromides VI were also obtained from the ~eaction mix- 
ture after isolation of perbromides III and IV. 

Molecular complexes VII and VIII are formed when III and IV are treated with a 5% 
aqueous solution of sodium bicarbonate. These molecular complexes, like III and IV, react 
with acetone or acetophenone and are converted to salts V and VI and bromoacetone (bromo- 
acetophenone). 

However, the bromination of I by heating in 75% acetic acid gives a,~-dibromo-2,3- 
polymethylene-3,4-dihydro-4-quinazolones (XII). It is interesting to note that ~-monobromo- 
2,3-polymethylenes-3,4-dihydro-4-quinazolones (XIII) are not formed in this case. They were 
obtained from I and N-bromosuccinimide (NBS) in the presence of benzoyl peroxide. Compound 
X!I is also formed by heating perbromide III and a mixture of III with I in 75% acetic 
acid. 

O 
~I o 

H~)n - - l ~ H~)n -- Ill 
N 

Br Br Br 

~lll N j /  XII 

H2). 

XIV 

It must be noted that we could not carry out the bromination of I in the aromatic ring 
even when we used ferrous chloride, aluminum chloride, iron filings, and iron and iodine as 
the catalysts or when we carried out the reaction in the presence of pyridine. 

The formation of dibromides XII evidently proceeds in accordance with the scheme pre- 
sented below. The "pyridine" nitrogen atom imparts lability to the hydrogen atoms of the 
methylene group in the ~ position, as in the case of 2,3-polymethylenequinaldines [7]. The 
detachment of a proton from the s-carbon atom leads to carbanion XV, which can exist in 
forms A ~=~ B. Its attack by the bromine cation leads to the formation of intermediate XVI. 
The subsequent XVI § XII conversion proceeds rapidly, since the detachment of a second pro- 
ton is facilitated under the influence of the bromine atom that is incorporated in the ring. 
The latter explains why intermediate XVI cannot be isolated despite the presence of excess 
I. 
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The fact that 2,3-trimethylene-3,4-dihydro-4-quinazolone reacts with aromatic and 
heterocycllc aldehydes and forms a-ylldene- or u-hydroxy-u-arylmethylidene derivatives [8, 
9] also constitutes evidence in favor of this scheme. 

The reduction of u-bromo- and u,u-dibromo-2,3-polymethylene-3,4-dihydro-4-quinazolones 
under the conditions described in [2] leads to splitting out of bromine to give 2,3-poly- 
methylene-3,4-dihydroquinazolines (XIV). 

The reaction of la-c with sulfur trioxide was studied: N-sulfotrioxides (XVlIa-c) of 
Ia-c are formed in this case. 

la-c 

.o \ 

t N 
o = s = o  .soj  

x v . a - c  x v m  a-c 

Compounds XVlla-c are readily converted to 2,3-polymethylene-3,4-dihydro-4-quinazolone 
sulfates (XVllla-c) in aqueous solution. We were unable to introduce a sulfo group in the 
aromatic ring of 2,3-polymethylene-3,4-dihydro-4-quinazolones under the conditions de- 
scribed for nltrogen-containlng heterocyclic compounds [i0, ii] starting with N-sulfotri- 
oxides XVlla-c. No reaction occurred when the latter were heated to 210~ and the starting 
la-c were recovered; resinification occurred under more severe conditions. 

In contrast to bromination and sulfonatlon, the nitration and chlorosulfonation of I 
lead to the formation of electrophillc substitution products. Thus treatment of I with a 
nitrating mixture gives 6-nitro-2,3-polymethylene-3,4-dihydro-4-quinazolones (lla-c), while 
6-chlorosulfonyl-2,3-trimethylene-3,4-dihydro-4-quinazolone (IXa) was obtained by reaction 
of la with chlorosulfonic acid. The corresponding derivatives -- 6-sulfonamido- and 6-N,N- 
dimethylsulfonamido-2,3-trimethylene-3,4-dihydro-4-quinazolones (Xa and Xla) -- were obtained 
from IXa by the action of ammonia or dimethylamine. 

In the PMR spectra of lla and Xa the methylene protons attached to C9--C11 are charac- 
terized by signals with coinciding chemical shifts -- two-proton triplets at 3.40 and 4.18 
ppm and a multlplet at 2.25 ppm, respectively. In the region of aromatic protons the spec- 
trum of lla contains three one-proton signals: 7.61 (d, J = 8.5 Hz, 8-H), 8.39 (dd, 
Jortho = 8.5 Hz, Jmeta = 2.5 Hz, 7-H), and 8.81 ppm (d, Jmeta = 2.5 Hz, 5-H). The signals 
from the indicated protons with the same spin--spin coupling constants (SSCC) in the case of 
Xa have chemical shifts of 7.56, 8.11, and 8.52 ppm. 

In order to synthesize 6-formyl-2,3-polymethylene-3,4-dihydro-4-quinazolones we studied 
the Vilsmeier--Haack formylation of la-c. The formylation of aromatic and heterocyclic com- 
pounds proceeds with replacement of one of the hydrogen atoms of the aromatic ring by a 
formyl group [12, 13]. Data on the formylation of the side chain of condensed lactams are 
available [14]. 

Depending on the conditions, a product of formylation of the carbon atom in the u posi- 
tion -- u-hydroxyformyiidene-la (XIX) -- or u-dimethylaminoformylidene-2,3-trimethylene-3,4- 
dihydro-4-quinazolone (XX) are formed in the reaction of la with a mixture of POCIs and di- 
methylformamide (DMF). Compound XIX was obtained by treatment of the reaction mixture with 
a saturated solution of sodium acetate, while XX was obtained with concentrated ammonium 
hydroxide. 
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Fig. i. Monoresonance spectra of ~OLR (a) 
and la (c) and double-resonance spectra of 
XX (b) in deuteropyridine. 

Compounds XlX and XX are formed through intermediate immonium salt XXI, which can be 
isolated in individual form. It was also obtained from XX and hydrogen chloride. Treat- 
ment of XXI with a saturated solution of sodium acetate at room temperature leads to XIX, 
whereas treatment with ammonia leads to XX. Compound XIX is converted to XX by mixing it 
with an aqueous solution of dimethylamine at room temperature. 

o o 
II 11 
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HC--OH 

I a ~ / XlX 

I / Y \  1 
0 0 

~ ~ +  11 .. 

n 
HC=N(CH3)2Cl--  HC--N{CH3) 2 

XXi XX 

The complete PMR spectrum of XX is presented in Fig. i. The one-proton triplet at 7.36 
ppm with J~ = 1.7 Hz belongs to the olefin proton of the =CHN(CH3)2 grouping, since it be- 
comes a singlet (Fig. i) in the case of saturation of the resonance transitions of the 10-H 
nuclei by an additional radio-frequency field. In addition, the absence of the signal under 
consideration in the spectrum of la (Fig. i) provides evidence for this. 

Only ~-hydroxyformylidene-lb (XXII) is formed in the formylation of Ib under similar 
conditions. Compound Ic does not undergo formylation. 

We also studied the formylation of 6- and 7-nitro-2,3-trimethylene-3,4-dihydro-4- 
quinazolones (lla, d), for which one might have expected activation of the ~ position under 
the influence of the nitro group. These compounds react with the Vilsmeier reagent to give 
only 6- or 7-nitro-~-dimethylaminoformylidene-2,3-trimethylene-3,4-dihydro-4-quinazolones 
(XXIII and XXIV), respectively, and the formation of a-hydroxyformylidene derivatives is not 
observed. 

o II 

[b, Ila.e.d . X ~ N / ~ C H 2 I r ,  

CItY 

XXII-XXV 

XXII X=H, n=2,  Y=OH; XXIII X=6-N02, n = l ,  Y=N(CH3)2; XXIV X=7-NO2, n = l ,  
Y=N(CFI:02; XXV X=6-NO2, n=3,  Y=OH 
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TABLE I. Characteristics of t h e  Compounds Obtained 

Com- 
pound 

I h  
IIb 
l lc  

I l ia  
llIb 
IIIc 
IVa 
~a 
Vb 
Vc 

Via. 
VIIa 
VIIb 
VIIc 
VIIa 
IXa 

Xa 
XIa 

Xlla 
XIIb 
Xllc 

XIIIa 
XlIIb 
Xlllc 

XVIIa 
XVIIb 
XVIIc 
XIX 
XX 

XXI 
XXll 

XXItI 
XXIV 
XXV 

[ Found;% I Empirical [ Calc..~ L 
m p . ' C * [ ~ [  f~ ] c I~ 

187--188 
179--180 
t64--165 
155--157 
127--128 
119---,.121 
220--223 

3O4 
296~298 
254--256 

295--297 
105--107 
96--97 
76--78 

189--191 
195--197 

266--268 
S04--205 
189--191 
148--149 
166--167 
145--147 
144--146 
122--123 
2.t0--~13 
220--223 
257--260 
206--206 
177--179 
285--287 
199--201 
316--3t8 
234"236 
179--181 

C.HgN303 
Cl2HnN3Oa 
CtaH~3NsOs 
C.HnBrsNeO. 
C~HtaBraN~O 
Ct~H~sBraN=O 
CnH~oBraN~Oa 
C~tHuBrN20 
Ct~HlsBrN~O 

Cg~H~BrN~O 
C.H~oBrN~O~ 
Ct~H~oB~N~O 
CI~HttB~N~O 
C,~H~B~N~O 
CnH~B~N~O~ 
C.H~CIN~OsS 

C.HnN~O3S 
CI3HIsN303S 
C.HsB~N20 
CI~HtoB~N:O 
Ct3Ht2Br2N20 
CnHgBrN20 
Ct2HtIBrN~O 
CtsHa3BrN20 
C.HtoN204S 
Ct2HI2N20+S 
C13Ht,N=O4S 
C3~HjoN20~ 
C14HI~NsO 
Ct4H,6CINsO 
CtaHI~N202 
Ct4HI4N403 
CI4Ht4Nr 
Ca4HIaN304 

I Yield, qo 

73 
54 
57 
75 
83 
80 
77 
83 

lOO 
92 
99 
74 
63 
60" 
60 
60 

77 
44 
50 
35 
36 
24 
72 
14 
99 
71 
61 
68 
65 
73 
'88 
89 
93 
6 

*The compounds were recrystallized: lla, b and Xa from 
methanol; IIc from aqueous methanol; XIa from ethyl acetate; 
IIIa-c and XXI from glacial acetic acid; Va-c, XIIa, and 
XIIIa-cfrom alcohol; XIIb, c from aqueous alcohol; and XIX, 
XX, and XXII-XXV from acetone. %The Rf values for IIa-c, 
XIIb, XIIIa, b, and XXV were determined in a chloroform- 
ether (l:l) system (on aluminum oxide); the Rf values for 
IXa, Xa, and XIa were determined with a chloroform-methanol 
(9:1) system (on aluminum oxide); the Rf values for IIIb, 
Vb, VIIb, and XIIa were determined with ether (on aluminum 
oxide); the Rf value for XIIIc was determined with a chloro- 
form-methanol (25:1) system; and the Rf values for XIX-XXIV 
were determined with a chloroform-methanol (i0:i) system (on 
Silufol). 

The yields of the reaction products are higher for XXIII and XXIV than for XXI (Table 
i); this is evidently explained by the electron-acceptor effect of the nitro group in the 6 
or 7 position. This is also responsible for the occurrence of the Vilsmeier-aHaack reaction 
with 6-nitro-2,3-pentamethylene-3,4-dihydro-4-quinazolone (llc), in which case 6-nitro-a- 
hydroxyformylidene-2,3-pentamethylene-3,4-dihydro-4-quinazolone (XXV) is obtained in low 
yield. 

The IR spectra of II, X-XIII, XIX, XX, and XXII-XXV contain absorption bands at 1600- 
1620 cm -~ (C=N), and the amide carbonyl group in the indicated compounds absorbs at 1660- 
1690 cm-*. The spectra of IX-XI contain absorption bands of a sulfo group at 1350-1355 and 
1185-1190 cm -z, the sulfoamido group of X absorbs at 3308 cm-*, and the hydroxy group ab- 
sorbs at 3300-3600 cm-*. 

The intensities of the molecular-ion peaks in the mass spectra of Xa, XIIIa-c, XIX, and 
XXII range from 73 to 95%, and the most intense ion peaks are those with m/e 185 for Xa, 
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Xllla, and XiX, those with m/e 199 for Xlllb and XXlI, and the peak with m/e 213 for Xlllc. 
The mass spectra of XX, XXIII, and XXIV are characterized by the presence of M -- 15 (30- 
36%), M-- 30 (11-14%), M-- 42 (17-32%), and M-- 44 (20-72%) ion peaks; the intensities of 
the molecular-lon peaks for the indicated compounds and for XXV are 100%. 

EXPERIMENTAL 

The IR spectra of the compounds were recorded with a UR-20 spectrometer. The mass 
spectra were recorded with an MKh-1303 spectrometer. The PMR spectra of solutions of IIa 
and Xa (in CF~COOH) and XX (in deuteropyridine) were recorded with a HNM-4H-100 spectrometer 
with hexamethyldisiloxane as the internal standard. 

Reaction of 2~3-Trimethylene-3,4-dihydro-4-quinazolones with Bromine. A) A 5-g sample 
(30 mmole) of Ia was dissolved in 110 ml of chloroform, and the solution was cooled with ice 
and treated dropwise with a solution of 3.2 ml of bromine in ii0 ml of chloroform. The re- 
action mixture was then stirred at room temperature for 2 h, and the resulting precipitate 
was removed by filtration and washed with chloroform and absolute ether to give 8..56 g (75%) 
of IIIa with mp 155-157QC (from glacial acetic acid). When the mother liquor was allowed 
to stand, 1.36 g (19%) of 2,3-trimethylene-3,4-dihydro-4-quinazolone hydrobromide (Va), with 
mp 304~ precipitated. 

Complexes IIIb, c and IVa were similarly obtained. 

B) A 1.86-g (i0 mmole) sample of Ia was dissolved in i0 ml of glacial acetic acid, and 
4 ml of a 20% solution of bromine in glacial acetic acid was added with stirring and cooling 
to 5~ as a result of which an orange precipitate formed. The reaction mixture was stirred 
at 10~ for 1 h, after which it was allowed to stand in a refrigerator for 24 h. The re- 
sulting crystals were removed by filtration, washed with ether, and dried to give 1.8 g 
(43%) of IIIa with mp 154-156~ (from glacial acetic acid). The filtrate after separation 
of IIIa was diluted with water, made alkaline with ammonium hydroxide, and extracted with 
chloroform. The extract was dried with Na2SO~, the solvent was removed by distillation, and 
the crystals were recrystallized from hexane to give 0.8 g of starting Ia with mp I10-III~ 

Reaction of IIIa with Acetone. A 0.2-g (0.5 mmole) sample of IIIa was dissolved in 3 
ml of absolute acetone, 2 min after which colorless acicular crystals of hydrobromide Va 
precipitated and were washed with absolute acetone to give 0.i g (83%) of a product with 
mp 304~ (from alcohol). 

Compounds 9"0, c and Via were similarly obtained. 

A 0.l-g (0.38 mmole) sample of hydrobromide Va was dissolved in 2 ml of water, and the 
solution was made alkaline with 25% ammonium hydroxide and extracted with chloroform. The 
organic layer was dried, the solvent was removed by distillation, and the residue was crys- 
tallized from hexane to give 68 mg (98%) of Ia with mp I09-II0~ 

Molecular Complex of 2,3-Trimethylene-3,4-dihydro-4-quinazolone with Bromine (V!Ia). 
A 15-ml sample of a 5% solution of sodium bicarbonate was added to 0.3 g (0.75 mmole) of 
IIIa; the reaction mixture became colorless when it was shaken. The yield of complex VIIa, 
with mp I03-I04~ was 0.18 g (74%). 

Compounds VIIb, c and VIIIa were similarly obtained. 

~-Dibromo-2~3-trimethylene-3~4-dihydro-4-quinazolone (XIIa). A solution of 0.5 g 
(1.25 mmole) of IIla in I0 ml of 75% acetic acid was heated at 90-95~ for 1 h, after which 
it was allowed to stand overnight and diluted with a threefold volume of water. The re- 
sulting white precipitate of XIIa was removed by filtration, washed with water, and dried 
to give 0.2 g (50%) of product with mp 189-191~ (from alcohol). 

a,~-Dibromo-2,3-tetra- and -pentamethylene-3,4-dihydro-4-quinazolones (XlIb, c) were 
similarly synthesized. 

Bromination of Ic in Acetic Acid. A solution of 0.45 ml of bromine in 14 ml of 75% 
acetic acid was added in portions with stirring to a mixture of 0.9 g (4.2 mmole) of Ic in 
14 ml of 75% acetic acid, and the mixture was heated at 80-90~ for 1 h. It was then 
cooled, and the resulting precipitate was removed by filtration and washed with 75% acetic 
acid and water. When the precipitate was treated with ammonia~ it gave starting Ic. The 
yield was 0.1 g. The filtrate was diluted with water~ and the precipitate was removed by 
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filtration, dried, and recrystallized from aqueous alcohol to give 0.56 g (36%) of Xllc with 
mp 166-167~ 

The bromination of 2,3-tri- and -tetramethylene-3,4-dihydro-4-quinazolones was carried 
out similarly. 

a-Bromo-2~3'tetramethylene-3~4-dihydro-4-quinazolone (Xlllb). A mixture of 0.2 g (i 
mmole) of Ib, 0.18 g (i mmole) ~f N-bromosuccinimide (NBS), 0.02 g of benzoyl peroxide, and 
5 ml of absolute carbon tetrachloride was heated on a water bath for 7 h, after which it was 
cooled, and theprecipitated succinimide was separated and washed with a small amount of 
carbon tetrachloride. The solvent was removed by distillation to give 0.2 g (72%) of Xlllb 
with mp 144-146~ (from aqueous alcohol). 

Compounds Xllla, c were similarly synthesized. 

2~3-Trimethylene-3p4-dihydro-4-quinazolone N-Sulfotrioxide (XVlIb). A 0.28-g (0.34 
mmole) sample of a 9.8% solution of sulfur trioxide in dry dichloroethane was added with 
cooling and vigorous stirring to a solution of 0.05 g (0.25 mmole) of Ib in 0.25 ml of dry 
dichloroethane, 5 min after which white crystals began to precipitate. The mixture was 
stirred at room temperature for 1 h, after which the solid material was removed by filtra- 
tion, washed with dichloroethane and acetone, and dried in a vacuum desiccator. The yield 
of XVIIb, with mp 220-223~ was 0.05 g (71%). 

Compounds XVIIa, c were similarly obtained. 

Conversion of XVIIa to la. A 0.l-g (0.38 mmole) sample of XVIIa was dissolved in 2 ml 
of water, I0 min after which the mixture was made alkaline with ammonium hydroxide and ex- 
tracted with chloroform. The precipitate obtained after drying and removal of the solvent 
by distillation was crystallized from hexane to give 55 mg (79%) of la with mp I09-II0~ 
No melting-point depression was observed for a mixture of this product with a genuine sam- 
ple. 

6-Nitro-2~3-trimethylene-3,4-dihydro-4-quinazolone (lla). A 2.5-g (13 mmole) sample 
of la was dissolved with stirring and cooling to 0~ in 21 ml of concentrated H2S04, after 
which a nitrating mixture consisting of 1.25 ml of nitric acid (sp. gr. 1.5) and 1.75 ml of 
sulfuric acid (sp. gr. 1.84) was added in portions with vigorous stirring at such a rate 
that the temperature of the reaction mixture was below 2~ The mixture was then stirred 
at 5~ for 1 h and at 20~ for 1 h, after which it was poured over ice. The resulting pre- 
cipitate was removed by filtration, washed thoroughly with water, and recrystallized from 
methanol to give 2.26 g (73%) of 6-nitro-2,3-trimethylene-3,4-dihydro-4-quinazolone (lla) 
with mp 187-1880C. 

The nitration of 2,3-tetra- and -pentamethylene-3,4-dihydro-4-quinazolones was carried 

out similarly. 

6-Chlorosulfonyl-2,3-trimethylene-3,4-dihydro-4-quinazolone (IXa). A 0.67-g (3.5 mmole) 
sample of la was added at 0~ to 2 ml of chlorosulfonic acid, and the resulting solution was 
heated at Ii0-120~ for 3 h. It was then poured over ice, and the aqueous mixture was 
allowed to stand at 0~ for 2 h. The precipitate was removed by filtration, washed with 
water, and dried to give 0.6 g (60%) of IXa with mp 195-197~ 

6-Sulfonamido-2,3-trimethylene-3,4-dihydro-4-~uinazolone (Xa). An aqueous solution of 
6-chlorosulfonyl-2,3-trimethylene-3,4-dihydro-4-quinazolone, obtained by the method de- 
scribed above from 1.35 g (7 mmole) of la and 4 ml of chlorosulfonic acid, was added with 
cooling to 15 ml of 25% ammonium hydroxide, and the mixture was maintained at 0~ for 16 h. 
The precipitate was removed by filtration and washed successively with water and boiling 
methanol. The yield of Xa was 1.46 g (77%). The colorless crystals, with mp 266-268~ 
(from methanol), were only slightly soluble in chloroform, methanol, and ether and insoluble 

in water. 

6-N,N-Dimethylsulfonamido-2,3-trimethylene-3,4-dihydro-4-~uinazolone (Xla). An aqueous 
solution of 6-chlorosulfonyl-2,3-trimethylene-3,4-dihydro-4-quinazolone, obtained by the 
method described above from 0.67 g (3.5 mmole) of la and 2 ml of chlorosulfonic acid, was 
poured into 8 ml of a 33% aqueous solution of dimethylamine. After 24 h, the precipitated 
crystals were removed by filtration and washed successively with water and ether to give 1 g 
(44%) of Xla with mp 204-205~ (from ethyl acetate). 
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~-Dimethylaminoformylidene-2~3-trimethylene-3,4-dihydro-4-quinazolone Immonium Salt 
(XXI). A 1.7-g (ii mmole) sample of phosphorus oxychloride and 0.93 g (5 mmole) of Ia were 
added in portions to 4.89 g (67 mmole) of absolute dimethylformamide (DMF) with vigorous 
stirring and cooling, after which the reaction mixture was stirred at room temperature and 
allowed to stand overnight. It was then heated on a water bath for 2 h, cooled , and treated 
with water. A saturated solution of sodium acetate was added up to pH 5-6; and the white 
precipitate was removed by filtration, washed with water, and dried. The yield of salt XXI, 
with mp 285-287~ (from acetic acid), was i.02 g (73%). 

B) A stream of hydrogen chloride was bubbled into a solution of 0.5 g (2 mmole) of XX 
in 5 ml of absolute chloroform for i0 min, and the precipitated crystals were separated. 
The yield was 0.5 g. Another 0.05 g of reaction product precipitated when ether was added 
to the filtrate for an overall yield of 0.55 g (96%) of XXI with mp 284-286~ (from acetic 
acid). No melting-point depression was observed for a mixture of this product with a sample 
obtained by method A. 

~-Dimethylaminoformylidene-2,3-trimethylene-3~4-dihydror4-quinazol0ne (XX). A) The re- 
action was carried out as in the preceding experiment. After treatment with water, the re- 
action mixture was made alkaline to pH 8-9 with 25% ammonium hydroxide. The resulting brown 
precipitate was removed by filtration, washed with water, and dried. A total of 1.6 g 
(65%) of XX, with mp 177-179~ (from acetone), was obtained from 2.4 g (33 mmole) of abso- 
lute DMF, 5.13 g (33 mmole) of phosphorus oxychloride, and 1.9 g (i0 mmole) of Ia. 

B) A mixture of 0.i g (0.47 mmole) of XIX and 0.2 ml of a 33% aqueous solution of di- 
methylamine was allowed to stand for i0 min, after which it was treated with ether; and the 
precipitated crystals were separated, washed with ether, and dried to give 0.ii g (97%) of 
XXwith mp 177-179~ No melting-point depression was observed for a mixture of this product 
with a sample obtained by method A. 

C) A 0.56-g (2 mmole) sample of XXI was dissolved in I0 ml of water, and the solution 
was made alkaline to pH 8-9 with 25% ammonium hydroxide. It was then stirred at room tem- 
perature for 1 h, and the resulting precipitate was removed by filtration, washed with water, 
and dried. The yield of XX, with mp 177-179~ (from acetone), was 0.34 g (70%). 

~-HYdroxyformylidene-2~3-trimethTlene-3~4-dihydroi4-quinazolone (XIX). A) A 3.4-g (22 
mmole) sample of phosphorus oxychloride was added with vigorous stirring and cooling with 
ice to 1.74 g (24 mmole) of absolute DMF, after which the mixture was stirred for 15 min, 
and 1.86 g (i0 mmole) of Ia was added in portions. The reaction mixture was then stirred 
at room temperature for i h and allowed to stand overnight. It was then heated on a water 
bath for 2 h, cooled, treated with water, and neutralized with a saturated solution of 
sodium acetate. The resulting white precipitate was removed by filtration, washed with 
water, and dried to give 0.9 g (68%) of ~-hydroxyformylidene-2,3-trimethylene-3,4-dihydro- 
4-quinazolone (XIX) with mp 205-206~ (from acetone). 

B) A 0.56"g (2 m mole) sample of XXl was dissolved in i0 ml of water, and the solution 
was neutralized with a saturated solution of sodium acetate and stirred at room temperature 
for 5 h. The white precipitate was removed by filtration, washed with water, and dried. 
The yield of XIX, with mp 205-206~ (from acetone) was 0.23 g (53%). 

LITERATURE CITED 

i. Kh. M. Shakhidoyatov, L. M. Yun, and Ch. Sh. Kadyrov, Khim. Geterotsikl. Soedin., No. 
1, 105 (1978). 

2. Kh. M. Shakhidoyatov, A. Irisbaev, L. M. Yun, E. Oripov, and Ch. Sh. Kadyrov, Khim. 
Geterotsikl. Soedin., No. ii, 1564 ~1976). 

3. Kh. M. Shakhidoyatov, A. Irisbaev, E. Oripov, and Ch. Sh. Kadyrov, Khim. Prir. Soedin., 
No. 4, 557 (1976). 

4. Kh. M. Shakhidoyatov, E. Oripov, A. Irisbaev, and Ch. Sh. Kadyrov, Khim. Prir. Soedin., 
No. 6, 825 (1976). 

5. T. Williamson, in: Heterocyclic Compounds, Vol. 8, R. Elderfield (ed.), Wiley. 
6. R.C. Elderfield et ai., J. Org. Chem., 12, 405 (1947). 
7. M.E. Konshin, Khim. Geterotsikl. Soedin., No. 3, 291 (1975). 
8. R.M. Morris, W. E. Hanford, and R. Adams, J. Am. Chem. Soc., 57, 951 (1935). 
9. Kh. M. Shakhidoyatov, M. Ya. Yamankulov, and Ch. Sh. Kadyrov, Khim. Prir. Soedin., No. 

4, 552 (1977). 

563 



i0. A. P. Terent'ev and L. A. Yanovskaya, Zh. Obshch. Khim., 19, 538 (1949). 
ii. A. P. Terent'ev and L. V. Tsimbal', Dokl Akad. Nauk SSSR, 55, 845 (1947). 
12. H. H. Bosshard and H. Zollinger,'Helv. Chim. Acta, 42, 1659 (1959). 
13. R. Silvers=ein, E. Risklewicz, andK. Wallaro, Organic Syntheses[Russian translation], 

~Vol. 8 (1958), pl 44, 
14~ M, R, Chand~amOihan and S. Seshadro, Indian J.  C h e m . , 1 2 ,  940 (1974) .  

COMPARATIVE CHARACTERISTICS OF THE ELECTRONIC STRUCTURES OF PERIMIDINE 

AND NAPHTHIMIDAZOLES WITHIN THE FRAMEWORK OF THE CNDO-2 (COMPLETE 

NEGLECT OF DIFFERENTIAL OVERLAP) METHOD 

A. F. Pozharskli, E. N. Malysheva, 
A. N. Suslov, and L. L. Popova 

UDC 547.856.7'785.5:541.67 

The iH-naphth[l,2-d]imldazole, 3H-naphth[l,2-d]imidazole, and iH-naphth[2,3-d]- 
Imidazole molecules were calculated by the CNDO-2 method. The dipole moments of 
N-methyl derivatives of perimidine and linear naphthimidazole were measured. The 
~-donor character of N-methyl derivatives of perimidine and naphthimidazoles with 
respect to 1,3,5-trinitrobenzene was also measured. The study showed that the 
CNDO-2 method, except for individual details associated with the distribution of 
the s electrons, leads to the same conclusions relative to the overall pattern of 
the effective charges on the atoms in the perimidine and naphthimidazole molecules 
as the ~-approximation methods. 

It has been previously shown that the perimidine molecule (I) has an extremely peculiar 
set of physicochemical properties, the principal feature of which is the simultaneous mani- 
festation of clearly expressed n-surplus character and ~-deficient character [i]. Since 
perimidine is formally peri-naphthimidazole, it also seems of interest to compare it with 
other naphthimidazoles. The goal of the present research was to compare the electronic 
characteristics of perimidine and both angular (II and III) and linear (IV) naphthimidazoles 
within the framework of the CNDO-2 (complete neglect of differential overlap) method, i.e., 
with the inclusion of all of the valence electrons. 

The I molecule was calculated by the CNDO-2 method in [2]. We calculated the naphth- 
imidazole molecules from a similar program with a BESM-6 computer with the use of the 
parameters in [3]. In view of the lack of experimental data on the geometry of the II-IV 
molecules, the benzene and imidazole rings in them were considered to be regular hexagons 
and pentagons with internal angl@s of 120 and I08 ~ , respectively. The C--C and C--N bond 
lengths were assumed to be 1.39 ~, and the C--H bond length was assumed to be 1.07 ~. The 
numbering of the atoms and the selection of the system of coordinates are indicated in the 

formulas. 

The Aq s and Aq ~ values and the total charges on the atoms of the 1-IV molecules pre- 
sented in Table i make it possible to draw the following conclusions. 

1. In all four compounds there is a shift of the ~-electron density from the hetero- 
ring to the naphthalene system. The overall ~ charges on the nonbridged C atoms of the 
naphthalene ring in 1-IV are, respectively, -- 0.3335, -- 0.0848, -- 0.0879, and -- 0.1654. 
Thus the intensity of the shift of the ~-electron cloud is maximal in perimidine and minimal 
in the isomers of angular naphthimidazole. The linear naphthimidazole molecule occupies an 
intermediate position. A similar regularitywas observed in calculations of the 1-IV mole- 
cules within the framework of the H~ckel MO method [4]. It should be noted that one can 
arrive at the same conclusions by analyzing the total charges on the atoms of the 1-IV mole- 
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