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Thioureidoquinazolin-4(3 H)-ones
1. Acid-induced recyclization of 3-(/V',N'-dialkylthioureido)quinazolin-4(3 H)-ones
into 1,3,4-thiadiazoles
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3-(N N -Daalkyvithioureido)quinazolin-4(3 H)-ones prepared by the

reaction of

J-aminoquinazohin-43Hy-one with thiuram disulfides undergo the previously unknown acid-
induced recyciization to give the corresponding 3-(2-aminophenyD)-2-dinikylamino-1.3 4-
thiadiszoles. The structures of the products obtained were confirmed by IR and 'H and
FPC NMR duta. A plausible mechanism of the recyclization is discussed.

Key words: 3-aminoquinazolin-4{3H)-onc. 3-(2-aminophenyl)-2-dintkvlamino-1.3.4-
thiadiazoles, aad-induced recyclization, thiuvram disulfides, trisubstituted thioureas.

a

Among 3-aminoquinazolin-4(3H)-ones, only 1.3-di-
substituted thioureas, exhibiting fungicidal,! anticonvul-
sant.? antiparkinsonian,? and antiinflammatorv? proper-
tes, are well studied, while the corresponding trisubsti-
tuted derivatives have not been described. Although the
method for the svathesis of trisubstituted thioureas by
rcacting primary amines with thiuram disulfides has long
peen known,S similar reactions involving 3-amino-
quinazolin-4(3 M)-ones have not been carried out. In
addition, recent studies have shown that trisubsututed
aryl- and hetervithioureas casily decompose by inorganic
acids to give isothiocyanates.®7 which is an alternative
to the method of synthesizing isothtocyanates by
thiophosgenation of aryl- and heterviamines. For this
reason, the goal of the present work was to synthesize
trisubstituted quinazolinvithioureas with potential physi-
ological activity and study their reactions with strong
acids.

In the present communicauon, a two-step transfor-
mation of 3-aminoquinazolin-4(3#)-one (1) into

" Deceased.

5-(2-aminophenyl)-2-dialkylamino-1.3,4-thiadiazoles
(2a—d) via a previously unknown acid-induced re-
cvclization of 3-(N°, N’ -dialkylthioureido)quinazolin-
1(3H)-ones (3a—d) is described (Scheme ).

Thioureas 3a—d were obtained in good yields by the
reaction of equimolar amounts of compound 1 and the
corresponding thiuram disulfides 4a—d in DMF at
95— 100 °C (the modified Nair method). 1t turned out
that the reaction course and the yield of the final
product are vinually independent of the starting thiuram
structure, which allows new trisubstituted thioureas with
a quinazolinone fragment to be obtained easily in the
same way. The structures of thiourcus 3a—d were con-
firmed by data of elemental analysis and 'H NMR
and IR spectroscopy {Table 1). The IR spectra of
these compounds show absorption bands {rom CO
(v ~1680 ¢m™') and N—H stretching vibrations
(v ~3230 cm™"). This suggests a cyclic structure of the
reaction products rather than the betaine onc formed in
the reaction of thioanatogs I with CS, in the presence of
an alkali.8 The ™M NMR spectra of thioureido-
quinazohinones 3a—d contain a fow-field signal from the
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N—H proton of the thiourea fragment (3 ~ 10.7) and a
distinct sipglet from the HC(2) proton of the quinazo-
himone fragment at § 7.9,

While studying the reactions of compounds 3a—d
with different inorganic acids (HC1 (gas), H;PO,. and
H,S0y,), we obtained unusual results. Indeed, com-

pounds 3a—d react with HCI and H; PO, to give normal
salts that are stable even at 130 °C, whereas heating with
conc. H,S804 in dioxane at 90—95 °C causes their
recyclization into thiadiazoles 2a—d. In the reaction
with H.S80,. as with HCI and H;PQO,. quinazolinones
3a-~d initially produce salts in the form of voluminous

Table L. Main physicochemical characteristics of thiadiazoles 2a--d and guinazolinones 3a—d

Com- Yield M. p./°C Eound (¢ Molecular iR, 'TH NMR. 3 BCNMR, 6
pound (%) Calculated formula v/em™ J/Hz)
C H N
2a 97 203205 3450 333 2504 CuHNGS 3400033200 7.35—6.60 (m, 4+ H,  169.03 (C(2): 1539.36 (Ci3))
3452 349 2543 (NH CH arom.}; 6.80 (s,  111.823 (Cila): 146,233
JH, NHoy 200 4s0 (CQan; 1153853 (C3ay:
6 H. NCHp» 129.80 (Ceday): 11339
(C{5a)); 129.69 (C(ba)):
41.09 (N(CH
2b 98 HS—116 37,90 6.30 2240  C o H NS 3410, 3325 725633 (m. 4 H, 16743 (C(2)), 138.68 (C(3)):
3504 649 2236 (NH > CH arom.); 6.80 (s, 112.073(C(lay: 146.43
2 H, NHy): 345 (q, (CRa): 116.02 (C3a)y
4 HCHL 7 =72y 12989 (Cdw)y); 11574
1.20 (t. 6 H, CH;, (C(3a)); 129.89 (C(buy):
J=772) 46.78 und 12,57 (NEt
2c 73 132133 5509 343 2125 Ci-H | NJOS 3400, 3312 7.25—6.3535 (m. 4 M. 169.35 (C(2)): 160.17 (C(5)y.
3404 538 2136 1NH)) CH arom.); 6.80 (s, 11134 (C(lay 146.3]
2 H.NHL 375 and (C(2a)); 11586 (C(3a)):
345 (21 8 H. CH») 13008 (Camy); 11334
(C(3ay); 129.77 (C(ba)):
63.19 and 49.37 (morpholino)
2d 92 27218 60.04 6239 2142  CpaHpNyS 3415.3335 725660 (m. 3 H, 16927 (C(2n; 15956 (C(3):
5997 619 2152 (NH-) CH arom.): 6.80 (s,  111.66 (C(la); 146.35
2 H.NHy) 346 (s (CQayp: 115855 {C{3u)):
4 HCH,) oD (s, 129.89 (Cldnyy: 11554
6 H, CH>) (C{5a1):128.29 (C(6a)):
50.59, 24.57. and 23.41
{piperidino)
3a 88 210—-211 3304 462 2259 Cy H;-N08 3250 10.7 (s. 1 H. NHy:
33.21 487 22.56 (—NH), 7.9, 1 H,
1685 CH--C(2)). 8.2--7.3
(C=0y, (m, 4 H, CH arom.):
1322 35 (s, 6 H. N(CHA))
(C=%)
3b 742 168170 56.37 375 20.20  C iHN,0OS8 3250 10.75 (s, I H. NH);
$6.30 334 20.27 (-—=-NH). 7.9 (s, | H.
1680 CH—-C(2)): 8.2-735
(C=0), (m. 4 H, CH arom.);
1325 3.8 (4.4 H. CH-,
(C=S) J=T72) 1306 H,
CH;, J=7M0
3c 85.5 226—238 5366 4.80 1937 C)3H;N;O.8 3240 10.8 (s. 1 H. NH):
33.78 486 1930 t—NH), 79¢, 1 H.
1690 CH—C(2)). 8.2--7.3
(C=0). {m, 4 H. CH arom.);
1320 40 and 375 (21,
(C=8) 8 H, CH,)
3d 86 215-216 38.14 340 19.29 C  H,,N,08 3240 10.6 (s, I H, NH):
3831 539 19.435 (—NFH), 79 (s, | H, CH):
1683 8§2—-75 (m, 4 H,
(C=0). CH arom.); 3.93 (s.
1320 4 H, CH,); 175
(C=% {s. 6 H. CH~
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precipitates. With an increase in temperature, the pre-
cipitates dissolve, and thiadiazolium salts 2a—d crystal-
hize on cooling. Apparently, a proton first adds to the
N(1) atom of guinazolinone to give salt A (Scheme 2).
In the presence of an excess of H,50; at high tempera-
ture there is an equilibrium between salt A and open
form B. Intermediate B is nothing but 1-benzovl-
thiosemicarbazide, whose acid-catalyzed cyclization pro-
ceeds according to the known mechanism? (in our case,
via intermediate saltis C, D, E, and F). Form F changes
10 salt 2. probably, as a result of intramolecular elimina-
tion—addition of a water molecule (intermediate G) and
tautomerization (intermediate H) followed by decar-
bonvlation. The mechanism proposed implies that the
molar ratio of H,50, to 3a—d should be at least 2 . | for
recychization to occur. A scarch for optimum reaction
conditions showed that a threcfold excess of the acid is
really needed.

The structures of thiadiazoles 2a—d were contirmed
bv data of elemental analysis. 'H and *C NMR spec-
troscopv. and IR spectroscopy (see Tabie 1). Their IR
spectra, unlike those of gquinazolinones 3a—d. contain
70 absorption bands from CO stretching vibrations. but
show v, ( NH-) and v(NH;) bands.

The '"H NMR spectra of thiadiazoles 2a—d show
signals from the NH, protons at 3 6.80. Such a downficld
shift is due to the deshielding effect of an e¢leciron-
withdrawing ortho-substituent (thiadiazofyl) and to the
presence of an intramolecular hydrogen bond linking the
—NH, group with the N{4) atom of the thiadiazole ring
(the occurrence of this H bond was proved by X-ray
diffraction analysis!® of crystal 2a). Qur results are in tull
agreentent with the data of 'H NMR study of substituted
anilines. 1.2 TH NMR spectra of thiadiazoles 2a—d
contain signals from the —NR; protons. Signals {rom
the protons of the N-bound methyl and methylene

groups are shifted upfield by ca. 0.4--0.5 ppm as com-
pared 10 those for quinazolinones 3a—d. This indicates,
by analogy with the corresponding aromatic deriva-
tives,} that the deshielding effect of the thiocarbamoy!
group is higher than that of the heterocycle.

In the 'C NMR spectra of compounds 2a—d, the
number of resonance signals is equal to the number of
nonequivalent C atoms, and the chemical shifts of the
atoms correspond to their nearest environment and hy-
bridization state13 (see Table 1).

Thus, it was established that heating in the presence
of conc. H,S0O, cuauses opening of the guinazolinone
ring in 3-(N°.N-dialkylthioureido)quinazolin-4(3 H)-
ones 3a—d. which undergo unusual recvclization to give
unknown 3-(2-aminophenyl)-2-dialkylamino-1,3,4-
thiadiazoles 2a—d.

Experimental

Meiting points were determined on a2 Boetius stage micro-
scope. TR spectri were recorded on a Specord 735 IR instrument
(suspensions in Vasetine oii). 'H and C NMR spectra were
recorded on a Vorian XL-300 spectrometer (399.93 and
100.33 MHz, respectively) in DMSO-dq. The course of the
reaction was monitored by TLC on Sifufof UV-234 plates in
hexane—acetone (30 1)

The starting 3-aminoquinazotin-4(3H-one (1) was pre-
pared according to the known procedure.™® Thiuram disulfides
d4a,b were commercial chemicals (reagent purity). Thisram
disulfides 4e,d were synthesized as described in Refl 13,

3-(NV' N -Dialkylthioureido)quinazolin-4(3 /H)-one (3a). A
mixture of compound 1 (}.61 g. 0.01 mol) and disulfide 4a
(2.40 2. 0.01 moly in 10 mL of DMF was heated in a boiling
water bath for 3 h. On cooling, the reaction mixture was poured
into 40 mL ot 2% NaOH. The suifur that formed was fijtered
off. and the filtrate was acidified with conc. AcOH (2.5 mL).
The resulting precipitate 3a was filtered off, washed repeatedly
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on the filter with cold water, and dried in vacun at 70 °C. The
product was recrystallized from ethinol.

Analogously, compounds 3b--d were svnthesized. Their
physicochemcal characieristics ure given in Table 1.

5-(2-Aminophenyl)-2-dialkylamino-1,3,4-thiadiazole (2a).
Sulfuric acid (p = 1 84 2 ¢m™¥) (2.94 2, 0.03 mol) was added
dropwise with vigorous stirqing to a suspension ot compound 3a
(2.48 ¢, 0.01 mob in 15 mL of dry 1 .4-dioxane. The thickened
reaction mixture was slowly heated with stirning to 95— 140 *C
10 give a homogencous solution, Kept at this temperature for
1 h, and cooled to 10 °C. The thiadiazolium sulfare that rormed
wias [ihered otf. Then the sulfare was dissoived 10 15 mbL of
water and treated with a concentrated solution of NaOH. The
precipitate of 2a was iiltered off, washed with cold water, and
dried in vacuo at 50 °C. The crude product was purified as
follows. A batch of | g was dissolved in 20 mL of benzene, and
the solution was filtered through a layer o AlO. Two thirds of
the solvent was removed. and the product was precipitated by
adding hexane (3—7 mbL)

Analogously. the corresponding thiadiazoles 2b—d were ob-
tuned from compounds 3b--d. The physicochemical character-
istics of compounds 2a—d are presented in Table 1.
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