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The N-(3-quinazolinio)amidates Ib [3], when irradiated in the presence 
of primary or secondary amines, furnished the corresponding 4-aminoquin­
azolines (3) in excellent yields [4].**** Recently we became interested in 
the thermal reactions of the type I compounds with amines. 

Refluxing the N-(3-quinazolinio)amidates Ia-e [3] (bearing no sub­
stituent attached to C-4) with butylamine, and chromatographic work-up of 
the resulting mixtures in the absence of acetone furnished three types of hetero­
cyclic products, viz. 9-11. In addition, more or less of the hydrazide 12b was 
formed, the simplest way of isolating the latter being in form of its acetone 
adduct. Compound lIb and the related lIe (but not compounds lIa!) also 
do react with acetone in the presence of catalytic amounts ofbutylamine***** 
to yield compounds of types 13 and 14 which have earlier been obtained [5] by 
allowing to react the type I amidates (or their dimers) "\\'ith acetone in the 
presence of amines or silica at room temperature. Therefore, if acetone is a 
component of the solvent used for chromatographic work-up of the mixtures 
obtained on refluxing compound Ib with butylamine, at least part of the 
product lIb (as well as any unchanged Ib and adduct 5b, respectively) are 
converted into 13b. 

The isolated products and yields are listed in Table 1. 9b, ge [2, 4] the 
acetone condensation product of the carbazate 12b, as well as 13b [5] were 

.. For Part XIV, see Ref. [1] 
** For Part IV, see Ref. [2] 

*** Chinoin Pharmaceutical Works research fellow. 1975-. 
**** It was, actually, the dimer 2b [3] of the amidat~ Ib which was subjected to irradia­

tion. A rapid equilibrium is, however, established in solution between the monomeric and dimeric 
forms [3]; moreover, the amidate Id and its dimer are practically completely converted into 
the adduct 4d in benzylamine solution at room temperature [4], and a similar situation may 
be assumed to prevail in the butylamine solutions of the quinazolinioamidates la-c (bearing 
no substituent attached to C-4). It is, therefore, immaterial whether the monomeric amidates 
or their dimers are allowed to react ,vith amines and, in the following, we shall discuss all 
reactions as if they were reactions of the monomers, irrespective of whether the monomers 
themselves or their dimers have originally been introduced. 

***** Acetonolysis of lIb in the absence of butylamine is extremely slow which 
suggests that the reactive species is either the enol or the enolate of acetone. 
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knovm compounds and were identified by comparison with authentic samples. 
The structures of compounds lOa-h and Ilh were derived from their micro­
analytical and spectral data, and that of compound llh was substantiated 
by its synthesis from Ih and ethyl carbazate. Compound lIa (which was not 
isolated from the reaction of the amidate la and butylamine) and llc were 
obtained analogously. 

Compound llh is closely related to the type 6 hydrates and type 7 
ethanol adducts [3] of the amidates 1. In agreement herewith, the MS of 
compound lIh is virtually identical with that of lh, as has been found [3] 
to be the case for the mass spectra of the type 7 adducts and the corresponding 
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Table I 

Reaction of the N-(3-quinazolinio)amidates la-c with amines 

Starting I 
I 

Isolated products com- Amine Reaction conditions Work.upO) 
pound 

-"------, 

I la BuNH2 Refluxing for 20 hrs under Method A 76% lOa 
air 

I 
lh BuNH2 Reflu..xing for 8 hrs under Method A I 12.4% 9h, 6.3% 10h, 

air 

I 

28.8% 12hb), 32.2% 13h 

lh BuNH2 Reflu..xing for 15 hrs under Method B 26.3% 9h 
air 

lh BuNH2 Reflu..xing for 13 hrs under ~Iethod A 

I 
30.6% 9h,36.9% 10h 

oxygen 

Ih BuNH2 Reflu..xing for 15 hrs under ~:[ethod B I 38.6% Ilh 
argon 

Ih BuNH2 Refluxing for 8 hrs under :XIethod At) 28.8%12hb), 25. 5% 13h 
argon 

lh morpholine Stirring for 80 hrs at 80°C ~Iethod A 50% 9h 
under air 

lc BuNH2 Reflu..xing for 20 hrs under ~Iethod A 15.8% 9c, 10.2% 10c 
air (= 10h) 

a) See Experimental 
b) Acetone condensation product 
c) The dry residue of the reaction mixture was allowed to stand, prior to chromatographic 

work up, for 2 days in ethyl acetate solution at room temperature. 

amidates I. Furthermore, compound IIh may be converted by thermal treat­
ment into the dim er 2h (detected by TLC) and by treatment with methanolic 
hydrogen chloride into the hydrochloride of the methanol adduct Bh. 

The structures of compounds 9h and 9c and the fact that they are formed 
only in the presence of oxygen suggests that they are oxidation products of 
the amidates I. This oxidation probably involves the intermediacy of type 5 
adducts since no oxidation products are formed (indeed, no reaction whatsoever 
takes place) if compound Ih is refluxed with triethylamine for 10 hrs under 
air. (The inertness of Ih under these conditions is, ho"wever, undoubtedly 
caused in part by the slight solubility of Ih in triethylamine, even at the b.p. 
of the latter.) 

Compounds lOa and IOh, too, are oxidation products. They are certainly 
not formed through the intermediacy of the type 9 compounds, since compound 
9h does not furnish even traces of IOh when refluxed for 10 hrs with butyl­
amine. We believe, therefore, compounds 16 and 17 (which are closely related 
to the adducts 5) to be the precursors of compounds 10. As shown in Scheme 1, 
there are two pathways which offer themselves for the rationalization of the 
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formation of the intermediates 16. No choice between the two alternatives 
is possible at present, although the fact that, in contrast to the band c Series, 
only the type 10 oxidation product is obtained in the a Series, would appear 
to be in favour of the path involving the intermediacy of compound 5. It is, 
namely, the a Series in which the equilibrium I :;::::::!: 8 has been found to be 
shifted to the highest degree towards the adduct [3], and a similar situation 
may be assumed to prevail for the equilibrium I :;::::::!: 5. 

An important feature of Scheme I is that it accounts for the formation 
of compound 12b and, by assuming subsequent addition of the latter to Ib, 
of compound lIb as well. 

The level of oxidation of the adducts 5, 16 and 17 corresponds to that 
of benzaldehyde, while the level of oxidation of the products 9 and 10 cor­
responds to that of benzoic acid. The conversions 5 --+ 9 and 16 and/or 17 --+ 10 
might, therefore, in principle be envisaged either as auto oxidations or as 
Cannizzaro-type disproportionations. (For a closely related Cannizzaro-type 
reaction, see Ref. [6].) The fact that we were in no case able to detect the 
presence of the stable compound 20* [3] in the reaction mh .. "tures, does not 
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preclude, in itself, the disproportionation-route because the absence of 20 
could be explained by assumption of a selective mixed Cannizzaro-type reac­
tion of 5b and 16 (R2 = Me, R = OEt) or 17 (R2 = Me) leading to 9b and 21. 
However, although 21 is partially autoxidized to lOb (cf. Ref. [7]), this process 
is by far not complete under conditions similar or identical to those used by 
us for carrying out the reaction of Ib with butylamine. These results suggest 
that the type 9 and 10 compounds are formed by an autoxidation, rathe 
than a disproportion route. 

Experimental 

Reactions of the N-(3-quinazolinio )amidates la-c with amines 

a) The amidates (1.0 g) were refluxed with butylamine (25 ml) or stirred 
at 80 QC ·with morpholine (25 ml) until, according to TLC the amidates were 
completely used up. The resulting brown solutions were evaporated to dryness 
and the oily residues taken up three times in anhydrous benzene or anhydrous 
dioxane and evaporatyd to dryness, in order to remove the unchanged amine 
as completely as possible. The oily products were subsequently dried over 
PzOs in vacuum, taken up in anhydrous benzene (10-15 ml) and worked up 
according one of the methods A and B. 

lvIethod A: Chromatography through a column of Kieselgel 60 (Merck, 
particle size 0.063-0.200; solvent benzene-acetone, 1 : 1) followed, if neces­
sary, by preparative TLC (adsorbent Kieselgel PF25H366' Merck, solvent 
henzene - MeOH, 10 : 1, or benzene-acetone, 10: 1). 

_Method B: Chromatography through a column of Kieselgel 60 (lVIerck, 
as above; solvent: benzene-dioxane 1 : 1). 

Isolated products and yields are listed in Table 1. Several minor products 
were also formed. 

Compound lOa, m.p. 90 QC (Et20). CI3H14N~03 (246.3). Calcd C 63.40, 
H 5.73, N 11.38. Found C 63.54, H 5.65, N 11.20%. IR (KBr): 1650 cm-I. 
mr (EtOH): 240 (4.58); 288 (3.56), 310 (3.58); 323 (3.50). NMR (CDCI3): 0.98, 
distorted t, + 1.3-2.0, m, + 3.98, t, N-Bu; 6.10, s, OCH20; 7.03, s, 8-H; 
7.60, s, 5-H; 7.95, ppm, s, 2-H. 

Compound lOb, m.p. 128-9QC (EtzO). C14H16N203 (260.3). Calcd C 64.60, 
H 6.20, N 10.76. Found C 64.36, H 6.12, N 10.85%. IR (KBr): 1660 cm-I. 
lTY (EtOH): 240 (4.54); 287 (3.69); 314 (3.57); 322 (3.49). (CDCI3): 0.98, 
distorted t, + 1.25-1.7, m, + 4.00, t, N-Bu; 2.56, s, 2-Me; 6.10, s, OCHzO; 
7.00, s, 8-H; 7.58 ppm, s, 5-H. 

Reference compound: 3-ethyl-2-methyl-6, 7 -methylenedioxy-4(3H)­
quinazolinone (lOb, with ethyl replacing the n-butyl group). IR (KBr): 
1650 cm -1. UY (EtOH): 239 (4.56); 287 (3.70); 314 (3.64); 326 (3.56). NMR 
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(CDCIs): 2.63, s, 2-Me; 6.15, s, OCHzO; 7.05, s, 8-H; 7.67 ppm, s, 5-H. MS 
(60°C): mJe 232 (100%, M+'), 204 (80%), 203 (13%), 190 (9%), 163 (5%), 
149 (16%) [2]. 

b) Compound lh was refluxed for 10 hrs 'with butylamine, the mixture 
evaporated to dryness and the residue chromatographed over Kieselgel 60 
either as such (solvent as above) or in form of its hydrochloride (solvent: 
benzene-methanol, 1 : 1). The different fractions were examined by NMR; 
in none of them could the signals of the 4-CH2 group be detected. 

Ethyl 3-(3-ethoxycarbonylamino-6,7 -methylenedioxy-3,4-dihydro-4-quin­
azolinyl )carbazates (lla-c) 

a) Compound la (1 mmole) and ethyl carbazate (1.1 mmoles) were 
dissolved in hot anhydrous benzene (3 ml) to yield, upon cooling, a thick 
crystalline paste of compound lla which was diluted with ether and filtered. 
Yield: 71 %, m.p. 198 cC. 

C15H19N506 (365.3). Calcd C 49.31, H 5.24, N 19.17. Found C 49.43, 
H 5.54, N 18.98%. 

IR (KBr): 3300-2700 b, local maxima at 3250, 3140, 2870; 1700 (1725, 
sh); 1650 cm-I. NMR (DMSO-d6): 1.05, t, 1.20, t, + 3.9, qu, 4.05, qu, two 
COOEt groups; 5.3, s, 4-H; 6.05, s, OCHzO; 6.6, s, + 6.85, s, 5-H 8-H; 
7.2 ppm, s, 2-H. 

b) Compound IIh, m.p. 153°C, was similarly prepared in 58% yield, 
starting ,vith lh. 

C16H21N506 (379.4). Calcd C 50.66, H 5.58, N 18.46. Found C 50.62, 
H 5.59, N 18.32%. 

IR (KBr): 3400-2650 b, local maxima at 3250, 3180, 2900; 1740, 1710, 
1640. NMR (CDCIs): 1.22, t, 1.30, t, + 4.12, qu, 4.24, qu, two COOEt groups; 
2.10, s, 2-Me; 5.35, s, 4-H; 5.90, s, OCH20; 6.6 ppm, s, 5-H + 8-H. 

The mass spectrum of this product is virtually identical with that of 
compound lh. 

c) Compound lIe was similarly obtained by allo,ving to react ethyl 
carbazate and compound le. Yield 88%, m.p. 157 QC. 

C21H23N506 (441.4). Calcd N 15.87. Found N 15.60% 
IR (KBr): 3500-2700 b, local maxima at 3300, 3200, 2950; 1745, 1690, 

1635 cm -1. 

Reactions of compounds IIh and lIe 

a) A few drops of anhydrous methanolic hydrogen chloride were added 
to the anhydrous methanoIic (2 ml) suspension of compound llh (379 mg; 
I mmole), and the resulting clear solution was treated ,."ith anhydrous ether 
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to precipitate 326 mg (95%) of the hydrochloride of 8h, m.p. 205 QC (dec.), 
identical (m.p., mixed m.p., IR spectrum, conversion into 2h) 'with an authentic 
sample [3J. 

The filtrate of the ahove product was evaporated to dryness, the residue 
dissolved in methanol and worked up hy TLC (Kieselgel PF254+366' Merck; 
solvent: henzene-dioxane, 1: 1) to yield 70 mg (68%) of ethyl carhazate 
(12h), m.p. 40-2 GC, identical (IR spectrum, mixed m.p.) with an authentic 
sample [8]. 

h) In another experiment the solution of llh (379 mg; I mmole) in 
methanolic hydrogen chloride (ohtained as ahove) was worked up hy prepara­
tive TLC (adsorhent as ahove; solvent: benzene-acetone, 1 : I) to yield 120 mg 
(84%) of the acetone condensation product of 12h, m.p. 63 QC (ether -light 
petroleum), identical (IR, m.p., mixed m.p.) with an authentic product obtain­
ed hy boiling-up compound 12h ,vith acetone. 

C6H12N20Z (144.2). Calcd C 49.98, H 8.39, N 19.43. Found C 49.68, 
H 8.25, N 19.26%. 

c) Mixtures of compound Ilh and lIe, respectively, (4 mmoles), hutyl­
amine (2 ml), benzene and acetone (10 ml, each) were refluxed for 2 hrs during 
which period the starting compounds were completely used up. The mixtures 
were evaporated to dryness and worked up according to Method A (see above) 
to yield 80% of 13h [5] and 5% of 14h [5] as well as 56% of the acetone con­
densation product of 12h from llh, and 60% 13c [5] and 91% of 14c [5] 
from lIe. All products were identified (m.p., mixed m.p., IR spectra) with 
authentic samples. 

Under similar conditions, even after prolonged refluxing, lla was not 
converted into either 13a or 14a. 

N -Butyl-N -( 4,5-metlzylenedioxy-2-nitrobenzyl } acetamide (18) 

2-Nitro-4,5-methylenedioxyhenzyl chloride [9] (21.6 g; 0.1 mole) was 
added ,vith ice-cooling and stirring to hutylamine (100 ml). The mixture was 
refluxed for I hr, evaporated to dryness in vacuum and the red oily residue 
triturated with 10% aqueous NaOH. The amine was isolated hy extraction 
,vith chloroform and converted into its hydrochloride by treating its anhydrous 
methanolic solution with methanolic hydrogen chloride. Anhydrous ether was 
added to precipitate 12.0 g (41.5%) of the yellow crystals of N-butyl-4,5-
methylenedioxy-2-nitrobenzylammonium chloride, m.p. 177 QC. 

IN NaOH was added 'vith stirring and ice-cooling to the aqueous solu­
tion (600 ml) of the ahove salt until slightly alkaline, to yield 9.4 g (37%) 
the free amine, m.p. 45 QC. 

Acetic anhydride (1.75 ml; 17 mmoles) was added to the methylene 
dichloride solution (20 ml) of the ahove amine (2.5g; 10 mmoles). The mixture 
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was refluxed for 2 hrs, evaporated to dryness and the residue triturated with 
ether to yield 2.1 g (73%) of the title compound, m.p. 112 QC (methanol). 

C14HlSN205 (294.3). Calcd C 57.13, H 6.16, N 9.52. Found C 57.30, 
H 6.29, N 9.57%. 

IR (KBr): 2950, 1630, 1520, 1320 cm -1. 

lY -But)'I-lV-(2-am ino-4,5-methylenedioxybenzyl) acetamide (19) 

The above nitro derivative (6.0 g; 20 mmoles) was reduced in ethanolic 
solution (250 ml) at room temperature in the presence of an 8% Pd-on-charcoal 
catalyst to yield, after the usual work-up, 4.3 (81 %) of an oil which gradually 
turned crystalline on standing; m.p. 79 QC (benzene - light petroleum). 

C14H20N203 (264.3). Calcd C 63.61, H 7.63, N 10.60. Found C 63.47, 
H 7.49, N 10.53%. 

3- Butyl-2-methyl-6, 7 -methylenedioxy-3 ,4-dihydroquinazolinium chloride 
(21 . HCI) 

A mixture of compound 19 (0.65 g; 2.5 mmoles) and acetic anhydride 
(7 ml) was refluxed under argon until, according to TLC, compound 19 was 
used up completely (about 40 min), and evaporated to dryness in vacuum 
under argon. The resulting dark oil was dissolved in anhydrous methanol 
(2 ml), acidified ,,,ith a few drops of methanolic hydrogen chloride and treated 
with anhydrous ether. The colourless gummy product was recrystallized from 
methanol-ether to yield 0.15 g (21 %) of the title compound, m.p. 120 cC (dec.). 

C14HlSN202 . HCI (282.8). Calcd Cl 12.54, N 9.90. Found Cl 12.87, N 9.87%. 
NMR (CDCI3): 1.0, distorted t, + 1.45, m, + 3.45, t, N-Bu; 1.65, s, 

2-Me; 4.7, s, 4-H2; 5.88, s, OCH20; 6.35, s, 5-H; 7.07 ppm, s, 8-H. 

Reaction of compound 21 . HCI with bases 

a) Treatment of an aqueous solution of the salt with 10% aqueous NaOH 
furnished a colourless, gradually deliquescent precipitate which, according 
to its TLC (Kieselgel PF 254+ 366' Merck; solvent: benzene-acetone, 1 : 1) and 
NMR spectrum, proved to be an approximately 1 : 1 mixture of compounds 
21 and lOb. 

NMR (CDC13):* 1.00, distorted t, + 1.6, m, + 3.22 (IX), t, + 4.07 ({J), 
t, N-Bu; 2.12 (IX), s, 2.60 ({J), s, 2-Me; 4.4 (IX), s, 4-H2; 5.85 (IX). s, 6.05 ({J), s, 
OCH20; 6.32 (IX), s, + 6.60 (IX), s. ArH-s; 6.95 ({J), s. 8-H, + 7.55 ppm ({J), 
s, 5-H. 

* Signals marked with an cc are those of compound 21, those marked with a {J those of 
compound lOb. 
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In spite of the large difference in the R f values of these two compounds, 
we were unable to obtain, by chromatographic work-up of the mixture, com­
pound 21 in pure form. 

The amount of lOb did not increase and that of 21 did not decrease, 
according to TLC, when the above mixture was refluxed ,vith butylamine. 
Nor was any change in the composition of the mixture observed when the 
mixture was stirred in methanolic solution in the presence of Kieselgel 60, 
Merck, for 10 hrs under oxygen. 

b) Compound 21 . HCI was refluxed ,vith butylamine for 48 hrs. At 
most only traces of the free base were liberated and no oxidation to yield 
lOb took place. 
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Summary 

Refluxing N-(3-qui:laz~liI1io)amidates la-c (bearing no substituents attached to 
C-4) furnished type 9 and 10 oxidation products. Type 12 hydrazides and, in the b series, the 
adduct lIb. The possible po.thways leading to these products are discussed, and the reactions 
of type 11 adducts with acetone to yield type 13 and 14 products are described. 
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