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The Thorpe—Ziegler reaction is one of the most prom-
ising lines in the chemistry of five-membered hetero-
cycles, which makes it possible to obtain variously sub-
stituted 3-aminofurans, -pyrroles, and -thiophenes.!:2
Recently,3 we have used this reaction to convert p-enami-
no nitriles into 3-aminopyrrole derivatives. The goal of
the present work was the search for a general approach
to the synthesis of functionalized 3-aminothiophenes and
studies of their transformations into fused heterocyclic
systems containing a thiophene fragment.

Results and Discussion

2-Cyano-3-dimethylaminobut-2-enamide derivatives
la—f were chosen as the starting compounds. These are
obtained by reactions of the corresponding cyano-
acetamides with N, N-dimethylacetamide diethyl acetal.
There are some data indicating that (1-ethoxyethyl-
idene)malononitrile# and enamino ketones of the 3-[(di-
methylamino)methylidene|tetrahydrofuran-2-one series3
react with alkanethiols to give the corresponding substi-
tuted 2-alkylthio olefins. Based on these data, we stud-
ied the reactions of compounds la—f with ethyl thio-
glycolate in the presence of K,COj3, which probably oc-
cur via intermediates 2a—f. The latter undergo the
Thorpe—Ziegler cyclization into ethyl 3-amino-4-/N-
R-carbamoyl-5-methylthiophene-2-carboxylates 3a—f
(Scheme 1). The first member of this series, namely,
compound 3a, is smoothly dehydrated upon heating with
POCI; in MeCN to form the known# ethyl 3-amino-4-
cyano-5-methylthiophene-2-carboxylate (4).
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Derivatives of 3-aminothiophene-2,4-dicarboxylic
acid 3a—f are very interesting as precursors of fused het-
erocycles. Thus with HCO,H as a one-carbon compo-
nent for the closure of the pyrimidine ring, one can
obtain substituted ethyl 3,4-dihydrothieno|3,4-d]|pyrim-
idine-7-carboxylates 5a—d from thiophenes 3a,b,d,f
(Scheme 2). Compounds 5b,c,e were also synthesized by
alkylation of thienopyrimidine 5a. The structures of
N-alkyl derivatives 5b,c were confirmed by their inde-
pendent synthesis from compounds 3b,d and HCO,H.

Published in Russian in Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 5, pp. 789—793, May, 2002.
1066-5285/02/5105-854 $27.00 © 2002 Plenum Publishing Corporation



Enamines in the synthesis of thiophenes Russ.Chem.Bull., Int.Ed., Vol. 51, No. 5, May, 2002 855
Scheme 2 Scheme 3
R
HCO,H ° N\’l\I‘
3a,b,d,f 2 3a—e NANO/HCL e s N
. |
CO,Et
6a—e
R R
O N O N
1 N
N N
RX Z - 7
5a —>» | 6a X» |
5b,c,e 6b,d,f—h

5: R =H (a); CH,Ph (b); cyclo-CgHy (c);

CH,CH,CH,N O (d); CH,COPh (e)

Diazotization of thiophenes 3a—e (NaNO,, AcOH,
HCI, 20 °C) yielded thieno[3,4-d]-1,2,3-triazines 6a—e
(Scheme 3). Bicyclic compound 6a was alkylated in DMF
in the presence of K,COj; to give derivatives 6b,d,f—h.

Compounds 6b,d obtained by both methods are iden-
tical, which suggests the selective N-alkylation of thieno-
triazine 6a.

The reaction of enamine 1a with thioglycolanilide in
the presence of EtONa afforded 3-aminothiophene 7 con-
taining two carbamoyl fragments (Scheme 4). To com-
pare their reactivities in closing the pyrimidine ring, we
made to react compound 7 with HCO,H. The reaction
products were 6-methyl-4-oxo-3-phenyl-3,4-dihydro-
thieno[3,2-d|pyrimidine-7-carboxamide (8) and 5-me-
thyl-4-0x0-3,4-dihydrothieno[3,4-d]pyrimidine-7-carb-
oxanilide (9) in 81 and 7% yields, respectively. The
'H NMR spectrum of thieno|[3,2-d]pyrimidine 8 con-

6: R=H (a); CH,Ph (b); CH,CH,Ph (c); cyclo-CgHq (d);
CH,CMe,CH,oNMes (e); CHoCO-1-Ad (f);
CH,COCgH,4-p-Br (g); CH,CONHCgH,4-p-Me (h)

tains two symmetrically broadened singlets of equal in-
tensity at § 7.52 and 8.56 for the amido group, whereas
isomeric thieno|3,4-d]pyrimidine 9 gives differently shaped
singlets at & 10.98 (narrow signal) and 12.10 (strongly
broadened signal) for the NH protons of the pyrimidine
fragment and the CONHPh group, respectively.

The structures of compounds 8 and 9 were confirmed
by 13C NMR spectroscopy using heteronuclear resonance
technique. Signals for the C=0 groups in isomers 8 and
9 differ in shape. Thus a signal at & 163.4 for the C(7")
atom in compound 8 is significantly broadened, prob-
ably, because of the conformational mobility of its amide
fragment. A signal for the C(4) atom appears at § 155.5
(d, 3Jc@y.con = 5.8 Hz). The 13C NMR spectrum of
compound 9 shows a narrow signal at & 159.1 for the
C(7") atom and a doublet at § 158.4 for the C(4) atom

(3JC(4),C(2)H = 61 HZ)
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In the spectrum of compound 9, a signal for the
C atom of the methyl group is substantially shifted upfield
(6 16.0) compared to the analogous signal for bicycle 8
(8 26.9). This shift is due to a "steric compression” effect
in compound 9 (the so-called "y-gauche effect"® between
the MeC(5) and C(4)=0 groups), which is absent for the
analogous MeC(6) and C(7")=0 groups in compound 8.
This effect is also observed for the C(4) atom in com-
pound 9 (8 158.4), as distinct from the C(7") atom in
compound 8 (8 163.4, A5 = 878 — 8c(4).9 = 5)- These
data indicate that the C(4) atom of the carbonyl group in
thienopyrimidine 9 belongs to the cyclic fragment and is
close to the Me group in the thiophene ring, whereas it is
the C(6)Me and CONH, groups that are close to each
other in bicycle 8. Hence, one can conclude that bi-
cycles 8 and 9 contain [3,2-d]- and [3,4-d]-fused rings,
respectively.

Thus, the cyclization of compound 7 mainly involves
the amide fragment in position 2 of the thiophene ring.
Such a tendency for heterocyclization with possible in-
volvement of a- and B-substituents has been found ear-
lier for thiophene# and pyrrole derivatives.”

In this case, the N-phenylcarbamoyl group in posi-
tion 2 of the thiophene ring seems to be more basic,
which was confirmed by the diazotization of com-
pound 7 resulting in thieno[3,2-d]-1,2,3-triazine 10 (see
Scheme 4). The structure of compound 10 was deter-
mined using 'H NMR spectroscopy. The NH, protons
of the amide fragment in compound 10 give two equally
broadened singlets at & 7.85 and 8.10.

Experimental

IH and 13C NMR spectra were recorded on a Varian Unity
Plus-400 spectrometer (400 MHz) in DMSO-dg with Me,Si
as the internal standard. IR spectra were recorded on a
Perkin—Elmer 457 instrument (Nujol). Mass spectra (EI, 70 eV)
were recorded on a Finnigan SSQ-710 spectrometer (direct
inlet of a sample). The course of the reaction was monitored
and the purity of the products was checked by TLC on Kieselgel
60 F,s4 plates (Merck) in MeOH or MeOH—AcOEt. Melting
points were determined on a Boetius hot stage.

Compound 1a was prepared according to the known pro-
cedure.8

N-Alkyl-2-cyano-3-dimethylaminobut-2-enamides 1b—d,f
(general procedure). N,N-Dimethylacetamide diethyl acetal
(21 mL, 120 mmol) was added at 60 °C to a solution of
N-alkylcyanoacetamide®—1! (100 mmol) in 100 mL of anhydrous
EtOH. The reaction mixture was stirred for 30 min and cooled.
The precipitate that formed was filtered off to give compounds
1b—d,f. Their yields, melting points, and elemental analysis
data are given in Table 1.

Ethyl 3-amino-4- N-R-carbamoyl-5-methylthiophene-2-carh-
oxylates 3a—d,f (general procedure). The ester HSCH,CO,Et
(120 mmol) and K,CO; (1 g, 7 mmol) were added to a suspen-
sion of an enamine la—d,f (100 mmol) in 100 mL of an-
hydrous EtOH. The reaction mixture was refluxed for 16 h,

Table 1. Yields, melting points, and elemental analysis data for
N-alkyl-2-cyano-3-dimethylaminobut-2-enamides 1b—d,f and
ethyl 3-amino-4-N-R-carbamoyl-5-methylthiophene-2-car-
boxylates 3a—f

Com- Yield M.p.* Found (%) Molecular

pound (%) /°C Calculated formula
C H N S

1b 79 108—111 69.23 7.21 17.18 —  C4H;N30
69.11 7.04 17.27

1c 75 95-98 70.23 7.31 16.51 —  C;sH;9N;0
70.01 7.44 16.33

1d 81 131—133 66.19 8.75 17.76 —  C3Hy N30
66.35 8.99 17.86

1f 81 93—95 60.11 8.71 19.77 —  C4HyN4O,
59.98 8.63 19.98

3a 50 188—190 47.35 5.20 12.12 14.31 CgH;N,0;S

4736 5.30 12.27 14.20
3b 49 120—122 60.11 5.80 8.91 10.30 C;H;gN,0;S

60.36 5.70 8.80 10.07

3¢ 40 105—106 61.22 6.19 8.27 9.88 C;;HyN,0;S
61.42 6.06 8.43 9.65

3d 48 146—147 58.01 7.02 9.21 10.55 C,sH»,N,0;S
58.04 7.14 9.02 10.33

3¢ 60 67—68 5642 8.14 1254 9.52 CsHyN;058
56.28 7.97 12.31 9.39

3f 30 101—102 54.06 7.09 11.82 9.02 C;sHysN;0,S
54.02 7.11 11.85 9.03

* Recrystallization from EtOH (1b—d,f and 3a—d), Pr'OH (3e),
or aqueous EtOH (3f).

diluted with water, and cooled. The precipitate that formed
was filtered off and washed with water to give aminothiophenes
3a—d,f. The structure of compound 3a was proved by elemen-
tal analysis data (see Table 1) and mass spectrum (m/z (1o (%)):
228 [M]* (74), 211 [M — NH;]* (91), 183 [M — CO — NH;]*
(60), 166 [M — NH; — OEt]" (49)). The yields and physico-
chemical and spectroscopic characteristics of compounds 3b—d,f
are given in Tables 1 and 2.

Ethyl 3-amino-4-[ V- (3-dimethylamino-2,2-dimethyl)propyl-
carbamoyl]-5-methylthiophene-2-carboxylate (3e). N,N,2,2-Tet-
ramethylpropane-1,3-diamine (Aldrich) (6.35 g, 49 mmol) was
added to a solution of NCCH,CO,Et (5.52 g, 48.7 mmol) in
75 mL of EtOH. The reaction mixture was stirred for 2 h,
N,N-dimethylacetamide diethyl acetal (8.9 mL, 49 mmol) was
added, and the mixture was left for 20 h. Then HSCH,CO,Et
(7.6 g, 58.8 mmol) and K,CO3 (2.0 g, 14 mmol) were added
and the resulting mixture was stirred at 75 °C for 16 h, cooled,
and poured into 100 mL of water. The reaction product was
extracted with 80 mL of AcOEt and the extract was dried with
CaCl, and concentrated in vacuo. The residue was triturated
with water and the precipitate that formed was filtered off to
give compound 3e (see Tables 1 and 2).

Ethyl 3-amino-4-cyano-5-methylthiophene-2-carboxylate
(4). Phosphoryl chloride (2.0 g, 13 mmol) was added to a
solution of thiophene 3a (2.28 g, 10 mmol) in 20 mL of dry
MeCN. The reaction mixture was refluxed with stirring for 1 h
and poured into 200 mL of cold water. The precipitate that
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Table 2. Chemical shifts (§) in the 'H NMR spectra of compounds 3b—f

Com- 3 (J/Hz)
pound
CH,Me (1) C(5)Me (s) CH,Me (q) NH,(s) NH (1) Other protons
3b 1.22 2.48 4.19 6.41 8.61 4.45 (d, 2 H, NHCH,,
J=72) J=172) (J = 6.0) Jer,Ni = 5.6); 7.22-7.38
(m, 5 H, Ph)
3c 1.22 2.30 4.16 6.34 8.13 2.84 (t, 2 H, CH,Ph,
J=172) J=172) (J = 6.0) Yem.ci, = 7.2): 3.53
(q, 2 H, NHCH,,
e, Nu = 7.3);
7.20-7.30 (m, 5 H, Ph)
3d —* 2.44 4.18 6.31 7.97 1.23—1.80 (m, 13 H,
J=172) (J=5.6)*  MeCH, +5CH,);
3.70 (m, 1 H, CH)
3e 1.24 2.51 4.18 6.42 8.09 0.87 (s, 6 H, CMe,);
J=172) J=172) (J/=16.0) 2.14 (s, 2 H, NCH,);
222 (s, 6 H, NMe,);
3.15 (d, 2 H, CH,NH,
3JcH,NH = 5:6)
3f 1.23 2.46 4.18 6.37 8.09 1.65 (quint, 2 H, CH,);
(J=16.8) (J/=16.8) (J=15.6) 2.32 (m, 6 H, 3 CH,);

3.24 (q, 2 H, CH,);
3.55(t, 4 H, 2 CH,,
3Jenycn, = 5:0)

* Overlap with signals for the CH, groups of the cyclohexyl fragment.

** Doublet.

formed was filtered off to give compound 4 (0.63 g, 30%), m.p.
139—140 °C (from aqueous MeCN). Found (%): C, 51.59;
H, 4.99; N, 13.20; S, 15.09. CoH(N,0,S. Calculated (%):
C,51.41; H, 4.79; N, 13.32; S, 15.25.

Ethyl 5-methyl-4-0x0-3,4-dihydrothieno[3,4-d]pyrimidine-
7-carboxylates 5a—e (general procedure A4). A solution of
thiophene 3a (1.82 g, § mmol) in 40 mL of HCO,H was re-
fluxed for 7—9 h (TLC). The reaction mixture was diluted with
water and the precipitate that formed was filtered off to give
compound 5a (1.52 g, 80%), m.p. >250 °C (from DMF).
Found (%): C, 50.67; H, 4.35; N, 11.82; S, 13.68. C;,H(N,05S.
Calculated (%): C, 50.41; H, 4.23; N, 11.76; S, 13.46. IR,
v/em~1: 1670 (C=0), 1570 (C=C).

Compounds 5b—d were obtained analogously from thio-
phene derivatives 3b,d,f. Their yields and physicochemical and
spectroscopic characteristics are given in Tables 3 and 4.

General procedure B. Compounds 5b,c,e were synthesized
by alkylating compound 5a under the alkylation conditions for
bicycle 6a (see below) (see Tables 3 and 4).

Ethyl 5-methyl-4-oxo0-3,4-dihydrothieno[3,4-d]-1,2,3-tri-
azine-7-carboxylates 6a—h (general procedure 4). Concentrated
HCI (5 mL) was added to a solution of thiophene 3a (2.28 g,
10 mmol) in a mixture of DMF (10 mL) and AcOH (15 mL).
Then a solution of NaNO, (0.83 g, 12 mmol) in 3.0 mL of
water was added at 20 °C. The precipitate that formed was
filtered off to give compound 6a (2.0 g, 84%), m.p. 189—190 °C
(from EtOH—DMF, 3 : 1). Found (%): C, 45.53; H, 3.86;
N, 17.58; S, 13.56. CoHgN;05S. Calculated (%): C, 45.18;
H, 3.79; N, 17.56; S, 13.40. '"H NMR, &: 1.34 (t, 3 H, CH,Me,

3J = 6.9 Hz); 2.91 (s, 3 H, Me); 4.36 (q, 2 H, CH,Me); 14.60
(s, 1 H, NH).

Compounds 6b—e were obtained analogously from thio-
phene derivatives 3b—e. Their yields and physicochemical and
spectroscopic characteristics are given in Tables 3 and 4.

General procedure B. Potassium carbonate (1.1 g, 8 mmol)
and an alkyl halide (PhCH,Cl, cyclo-C4H,Cl, 1-Ad-COCH,Br,
p-BrC¢qH,COCH,Br  (each  from  Aldrich), and
p-Me-C¢H,CONHCH,Br 12) (7.5 mmol) were added to a so-
lution of thienotriazine 6a (6.3 mmol) in 40 mL of DMF. The
reaction mixture was stirred at 60 °C for 1.5 h and diluted with
water. The precipitate that formed was filtered off to give com-
pounds 6b,d,f—h (see Tables 3 and 4).

3-Amino-4-carbamoyl-5-methyl-2-(/N-phenylcarbamoyl)thio-
phene (7). A mixture of enamine la (2.0 g, 13 mmol),
HSCH,CONHPh (3.34 g, 20 mmol), and EtONa (1.36 g,
20 mmol) in 60 mL of anhydrous EtOH was refluxed with
stirring for 8 h and poured into water. The precipitate that
formed was filtered off to give compound 7 (0.75 g, 21%), m.p.
249—251 °C (from EtOH—acetone, 2 : 1). Found (%): C, 56.80;
H, 4.65; N, 15.35; S, 11.40. C;3H{3N30,S. Calculated (%):
C, 56.71; H, 4.76; N, 15.26; S, 11.65. MS, m/z (I (%)): 275
[M]* (54), 258 [M — NH,]* (33), 183 [M — PhNH — NH;]"
(100), 166 [M — PhNH — 2 NH;]* (59).

6-Methyl-4-oxo0-3-phenyl-3,4-dihydrothieno[3,2-d]pyrim-
idine-7-carboxamide (8) and 5-methyl-4-0x0-3,4-dihydro-
thieno|[3,4-d]pyrimidine-7-carboxanilide (9). Thiophene 7 (2.0 g,
7.3 mmol) was added to a DMF—HCOOH—HCONH, mix-
ture (15:5:2, 70 mL). The reaction mixture was refluxed for
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Table 3. Yields, melting points, and elemental analysis data for ethyl 5-methyl-4-oxo-
3,4-dihydrothieno|3,4-d|pyrimidine-7-carboxylates Sh—e and ethyl 5-methyl-4-oxo-3,4-
dihydrothieno|3,4-d]-1,2,3-triazine-7-carboxylates 6b—h

Com- Yield M.p./°C Found (%) Molecular
pound (%) (solvent) Calculated formula
(method) C H N S
5b 78 (A) 219—220 62.21 472 8.81 9.67 C7H(N,05S
56 (B)  (toluene—DMF,  62.18 4.91 8.53 9.76
3:1)
5¢ 84 (A) 204—205 60.00 6.19 8.92 9.98 C16HyoN,05S
69 (B) (MeCN—DMF, 59.98  6.29 8.74 10.01
2:1)
5d 75 (B) 171—173 59.21 6.48 7.57 8.69 C1sHy4N,0,8
(aqueous DMF) 59.32  6.64 7.69  8.80
5e 65 (A) >260 60.85 4.65 7.96 9.31 CisH gN,O4S
(aqueous DMF) 60.66 4.53 7.86  9.00
6b 62 (A) 150—151 58.19 4.48 12.51 9.59 C16H15N305S
90 (B) (EtOH) 58.35 4.59 12.76 9.73
6¢c 83 (A) 149—150 59.43 5.01 1222 9.37 C7H7N305S
(EtOH—DMF, 59.46 499 12.24 9.34
2:1)
6d 71(A) 206—207 56.08 6.00 13.03 9.96 C5sH19N3;058
82 (B) (DMF) 56.06 5.96 13.07 9.98
6e 51 (B) 84—85 54.35 6.76 15.97 9.10 C16H24N405S
(aqueous Pr'OH)  54.53 6.86 15.90 9.10
6f 51 (A) 151153 60.61 6.18 10.07 7.45 Cy1Hy5N304S
(Pr'lOH—acetone, 60.70 6.06 10.11 7.72
1:1)
6g 57 (A) 171—173 47.05 331 9.84 7.60 Cy7H;4BrN3;04S
(PrlOH—acetone, 46.80 3.23 9.63 7.35
1:1)
6h 82 (A) >260 56.11 4.59 14.63 8.20 CsHgN40,4S
(DMF—water, 5595 4.70 14.50 8.30
2:1)
Table 4. Chemical shifts (8) in the 'H NMR spectra of compounds 5¢c,e and 6b—e,g,h
Com- 5 (J/Hz) Com- 3 (J/Hz)
pound -1y Me C(5)Me CH,Me Other pound -1y Me C(5)Me CH,Me Other
(t) (s) (@) protons ®) (s) (@ protons
5e 1.28 2.88 4.28 5.09 (s, 2 H, CH,Ph); 6d —* 2.95 4.39 1.20—1.98 (m, 13 H,
J=1.2) (J=7.2) 7.25—7.38 (m, 5 H, Ph); (J=7.2) 5CH,+ MeCH,);
8.42 (s, 1 H, CH) 4.80 (m, 1 H, CH)
5¢ —* 2.88 4.28 1.17—1.90 (m, 13 H, 6e 1.33 2.94 4.37 0.87 (s, 6 H, CMe,);
(J=172) MeCH,+5CH,); 2.21 (s, 2 H, Me,NCH,);
4.50 (m, 1 H, CHN); 2.27 (s, 6 H, NMe,);
8.24 (s, 1 H, C(2)H) 4.22 (s, 2 H, CH,CMe,)
6b 1.37 291 4.38 5.48 (s, 2 H, CHy); 6g 1.35 2.93 4.39 5.95 (s, 2 H, CH,CO);
J=1.2) (J=17.2) 7.25—7.40 (m, 5 H, Ph) J=1.2) (J=17.2) 7.82,8.05(bothd,
6¢ 1.33 2.94 4.37 3.11 (t, 2 H, CH,CH,, 2 H each, BrC¢Hy)
(J=16.8) J=72) J=7.2);4.51(,2H, 6h 1.33 2.94 4.39 2.24 (s, 3 H, MeC4Hy);
CH,CH,, J=17.2); J=1.2) J=172) 5.12(s,2H, CH,CO);

7.18—7.28 (m, 5 H, Ph)

7.10, 7.42 (both d,
2 H each, MeC¢Hy)

* Overlap with signals for the CH, groups of the cyclohexyl fragment.
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5 h and cooled. The precipitate that formed was filtered off to
give compound 8 (1.68 g, 81%), m.p. 326—328 °C (from DMF).
Found (%): C, 58.87; H, 3.78; N, 14.59; S, 11.00. C;,H;;N;0,S.
Calculated (%): C, 58.93; H, 3.89; N, 14.73; S, 11.24. MS,
m/z (Ie (%)): 285 [M]* (31), 268 [M — NH;]* (100), 240
[M— CO — NH;]" (23). '"H NMR, &: 2.89 (s, 3 H, Me);
7.50—7.60 (m, 5 H, Ph); 7.62, 8.60 (both br.s, each 1 H,
NH,); 8.52 (s, 1 H, C(2)H). 3C NMR, 3: 26.9 (CHj, 1JC’H =
132.6 Hz); 119.8 (s, C(4a)); 125.6 (m, C(7)); 127.5 (2 C);
129.1, 129.3 (2 C); 136.8 (Ph); 149.1 (d, C(2), IJC(Z),H =
210 Hz); 153.8 (d, C(7a), 3JC(7a),C(2)H = 12.7 Hz); 155.5 (d,
C(4), 3JC(4)’C(2)H = 5.8 Hz); 156.6 (q, C(6), 2JC(6)’CH3 =6.9 Hz);
163.4 (br.s, C(77)).

The mother liquor was diluted with water (100 mL) and the
precipitate (0.2 g) that formed was filtered off and dissolved in
10% NaOH. The solution was filtered and neutralized with
conc. HCl to pH 7. The precipitate that formed was filtered off
to give compound 9 (0.15 g, 7%), m.p. >260 °C. Found (%):
C,58.81; H, 3.72; N, 14.51; S, 11.01. C;4H;N;30,S. Calcu-
lated (%): C, 58.93; H, 3.89; N, 14.73; S, 11.24. 'H NMR, s:
2.88 (s, 3 H, Me); 7.10 (t, 1 H, C(4")H, Ph); 7.36 (t, 2 H,
C(3")H, Ph); 7.63 (d, 2 H, C(2")H, Ph); 8.07 (s, 1 H, CH);
10.98 (s, 1 H, NH); 12.10 (br.s, 1 H, NH). 13C NMR, &: 16.0
(q, CHj, 1JC,H = 132.0 Hz); 122.7 (q, C(4a), 3JC(43),CH3 =
3.8 Hz); 122.9 (s, C(7)); 119.6 (2 C); 124.0, 129.3 (2 C);
138.4 (Ph); 147.0 (d, C(7a), 3JC(73)’C(2)H = 12.9 Hz); 147.5
(d, C(2), IJc(z),H = 205.3 Hz); 150.7 (q, C(5), 2JC(5)’CH3 =
6.8 Hz); 158.4 (d, C(4), 3JC(4),C(2)H = 6.1 Hz); 159.1 (s, C(7")).

7-Carbamoyl-6-methyl-3-phenyl-3,4-dihydrothieno[3,2-d]-
1,2,3-triazin-4-one (10) was obtained by the diazotization of
thiophene 7 as described for compound 6a. The yield was 62%,
m.p. 286—288 °C (from DMF). Found (%): C, 54.69; H, 3.71;
N, 19.32; S, 11.09. C;3H(N4O,S. Calculated (%): C, 54.54;
H, 3.52; N, 19.57; S, 11.20. MS, m/z (I, (%)): 286 [M]* (91),
258 [M — COJ* (100), 241 [M — CO — NH;]* (17). 'H NMR,
8: 2.86 (s, 3 H, Me); 7.52—7.68 (m, 5 H, Ph); 7.85, 8.10
(both br.s, each 1 H, NH,).

10.
11.
12.
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