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1. General information. All the commercially available reagents and solvents were used
without further purification. 1,2-Diaza-1,3-dienes 2a,b were synthesized as a mixture of E/Z isomers
as previously reported.*? Chromatographic purification of compounds was carried out on silica gel
(60—200 um). TLC analysis was performed on pre-loaded (0.25 mm) glass supported silica gel plates
(Kieselgel 60); compounds were visualized by exposure to UV light and by dipping the plates in 1%
Ce(S04)-4H,0, 2.5% (NH4)sM070,4-4H,0 in 10% sulphuric acid followed by heating on a hot plate.
All 'H NMR and **C NMR spectra were recorded at 400 and 100.56 MHz, respectively. Proton and
carbon spectra were referenced internally to solvent signals, using values of & = 2.50 ppm for proton
(middle peak) and 6 = 39.50 ppm for carbon (middle peak) in DMSO-ds and 6 = 7.27 ppm for proton
and & = 77.00 ppm for carbon (middle peak) in CDCls. The following abbreviations are used to
describe peak patterns where appropriate: s = singlet, d = doublet, t = triplet g = quartet, sex = sextet,
m = multiplet and br = broad signal. All coupling constants (J) are given in Hz. FT-IR spectra were
obtained as Nujol mulls. Mass spectra were obtained by ESI-MS analyses. Elemental analyses were
within = 0.4 of the theoretical values (C, H, N). Melting points were determined in open capillary

tubes and are uncorrected.

2. Synthesis of 1-amino-1H-pyrrole 3a and 1H-pyrrole 5a by treatment of 1-amino-1H-
pyrrole 1a with Magnus’ conditions. To a magnetically stirred solution of 1-amino-1H-pyrrole 1a
(0.5 mmol) in MeCN (10 mL), ethyl bromoacetate 7 (1.0 mmol) and Cs,CO; (1.25 mmol) were
added and then the reaction mixture was refluxed for 18 hours, according to the Magnus’ procedure.
After this time, a TLC analysis revealed the disappearance of the starting reagent 1 and the formation
1-amino-1H-pyrrole 3a and of 1H-pyrrole 5a, in 52% and 39% vyields, respectively. After the
filtration of Cs,COg, the solvent was removed in vacuo and the residue was purified by silica gel
column chromatography using cyclohexane/ethyl acetate mixtures as eluent: product 3a is oil, while

product 5a was crystallized from ethyl acetate/petroleum ether.

3. Spectral data of 1-amino-1H-pyrrole 3a and 1H-pyrrole 5a.

0 Ethyl 1-((tert-butoxycarbonyl)(2-ethoxy-2-oxoethyl)amino)-2,5-
0]
) _ >\~o dimethyl-4-(phenylcarbamoyl)-1H-pyrrole-3-carboxylate (3a).
H NN >§ The compound was obtained as yellow oil (126.9 mg, 52%); 'H
©/ o) 0:8 NMR (400 MHz, CDCl;, 25 °C): 6 = 1.25-1.45 (m, 6H,
O
< 20CH,CH3), 1.38 and 1.49 (2s, 9H, OC(CHz3)3), 2.48 and 2.48 (2s,
3H, CH3), 2.53 and 2.55 (2brs, 3H, CH3), 4.06-4.11 (m, 1H,

OCH,CO), 4.23 (q, J=7.2 Hz, 2H, OCH,CHs), 4.31-4.43 (m, 3H, OCH,CO and OCH,CH3), 7.05 (t,
J=7.6 Hz, 1Ha), 7.29-7.33 (M, 2Ha), 7.69-7.74 (m, 2Hx), 11.40 and 11.64 (2brs, 1H, NH); **C



NMR (100 MHz, CDCls, 25 °C): 6 = 11.2 (q), 11.4 (q), 11.9 (q), 12.1 (q), 14.0 (q), 14.1 (q), 14.1 (q),
52.6 (t), 53.8 (t), 60.9 (t), 61.0 (t), 61.6 (t), 83.4 (s), 84.0 (s), 107.4 (s), 107.7 (s), 114.2 (s), 114.6 (s),
119.9 (d), 119.9 (d), 123.2 (d), 128.6 (d), 136.8 (s), 137.2 (s), 137.4 (s), 137.5 (s), 139.2 (5), 152.4 (3),
153.1 (s), 162.6 (s), 162.7 (s), 167.2 (s), 167.3 (S), 167.4 (s), 167.6 (3); IR (nujol): vmax = 3300, 1759,
1653, 1648, 1630 cm™; MS m/z (ESI): 488.26 (M + H*); anal. calcd. for CpsHs3sN3O; (487.55): C
61.59, H 6.82, N 8.62; found: C 61.47, H 6.88, N 8.69.

o o Ethyl 1-(2-ethoxy-2-oxoethyl)-2,5-dimethyl-4-(phenylcarbamoyl)-
/\O;‘;ié )o/— 1H-pyrrole-3-carboxylate (5a). The compound was obtained as
H </ white solid (73.2 mg, 39%); mp: 90-92 °C; 'H NMR (400 MHz,
©/ o) CDClj, 25 °C): 6 = 1.30 (q, J=7.2 Hz, 3H, OCH,CHg3), 1.36 (g, J=7.2
Hz, 3H, OCH,CHs3), 2.46 (s, 3H, CH3), 2.57 (s, 3H, CHs), 4.26 (q,
J=7.2 Hz, 2H, OCH,CHj3), 4.36 (q, J=7.2 Hz, 2H, OCH,CHj3), 4.62 (s, 2H, OCH,CO), 7.07 (t, J=7.2
Hz, 1H,), 7.33 (t, J=8.4 Hz, 2Hy), 7.72 (d, J=7.6 Hz, 2H,), 11.11 (brs, 1H, NH); *C NMR (100
MHz, CDCls, 25 °C): 6 = 11.9 (q), 12.6 (q), 14.1 (q), 14.3 (q), 45.2 (t), 60.9 (t), 62.2 (t), 109.6 (s),
116.2 (s), 120.0 (d), 123.3 (d), 128.7 (d), 136.0 (s), 136.4 (s), 139.3 (s), 163.4 (s), 167.3 (S), 167.6 (S);
IR (nujol): vmax = 3322, 1692, 1649, 1637 cm™; MS m/z (ESI): 373.10 (M + H*); anal. calcd. for
C20H24N205 (372.42): C 64.50, H 6.50, N 7.52; found: C 64.62, H 6.54, N 7.47.



'H and *C spectra of 1-amino-1H-pyrrole 3a and 1H-

4.

Ethyl 1-((tert-butoxycarbonyl)(2-ethoxy-2-oxoethyl)amino)-2,5-
dimethyl-4-(phenylcarbamoyl)-1H-pyrrole-3-carboxylate (3a).

pyrrole 5a.
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5. General procedure for the synthesis of lamino-1H-pyrrole 6a and 1H-pyrroles 4a—I| by
basic treatment of 1-amino-1H-pyrroles 1la—m and DDs 2a,b. To a magnetically stirred solution of
1-amino-1H-pyrroles 1a—m (0.5 mmol) in MeCN (10 mL), the appropriate DD 2a,b (1.0 mmol) and
K>CO;3 (1.5 mmol) were added and then the reaction mixture was refluxed for 1 hour, until the TLC
analysis revealed the disappearance of the starting reagent 1 and the formation of 1H-pyrroles 4a—I.
After the filtration of K,COs, the solvent was removed in vacuo; the so-formed products 4 were
purified by silica gel column chromatography using cyclohexane/ethyl acetate mixtures as eluent and
then were crystallized from ethyl acetate/petroleum ether. Only in the case of the reaction between 1-
amino-1H-pyrrole le with the DD 2b, after 0.5 hours, the TLC check detected the presence of a
transient further spot, together with the one of the expected 1H-pyrrole 4d, that was occasionally
isolated and characterized as ethyl 1-((tert-butoxycarbonyl)(1-(dimethylamino)-1-oxo-3-(2-
(phenylcarbamoyl)hydrazono)butan-2yl)amino)-4-((4-methoxyphenyl)carbamoyl)-2,5-dimethyl-1H-
pyrrole-3-carboxylate 6a.

6. Spectral data of lamino-1H-pyrrole 6a and 1H-pyrroles 4a—l.

o % Ethyl 1-((tert-butoxycarbonyl)(1-(dimethylamino)-1-oxo-3-

o _ >:o (2-(phenylcarbamoyl)hydrazono)butan-2yl)amino)-4-((4-
Oi:gé\‘“ o methoxyphenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-

NH 4\{]_/5 N— carboxylate (6a). The compound was obtained as white solid;
g HN mp: 107-109 °C; *H NMR (400 MHz, CDCls, 25 °C): § = 1.22
HN>:O (t, J=6.8 Hz, 3H, OCH,CHj3), 1.40 (brs, 9H, OC(CHg)3), 1.60 (s,
3H, CHg3), 2.34 (s, 3H, CH3), 2.91 (s, 3H, CHs), 3.05 (s, 3H,

N(CHa)2), 3.17 (s, 3H, N(CHj3),), 3.80 (s, 3H, OCH3), 4.24-4.29

(m, 2H, OCH,CHj3), 5.67 (brs, 1H, CH), 6.86 (d, J=8.8 Hz, 2H), 7.11 (t, J=7.2 Hz, 1H,), 7.34 (t,

J=7.6 Hz, 2Ha), 7.45 (d, J=8.0 Hz, 2H4),7.62 (d, J=8.0 Hz, 2H4), 7.97 (s, 1H, NH), 8.40 (brs, 1H,
NH), 11.23 and 11.42 (2brs, 1H, NH).

~0

Ethyl 2,5-dimethyl-4-(phenylcarbamoyl)-1H-pyrrole-3-carboxylate (4a).

~ _ The compound was obtained as white solid (141.3 mg, 99%); mp: 203-204 °C;
H NP 14 NMR (400 MHz, DMSOgs, 25 °C): 6 = 1.17 (t, J=7.2 Hz, 3H, OCH,CH3),
©/ 0 2.31 (s, 3H, CHg), 2.39 (s, 3H, CHs3), 4.17 (q, J=7.2 Hz, 2H, OCH,CHj3), 7.00
(t, J=7.2 Hz, 1Ha), 7.29 (t, J=7.2 Hz, 2H,,), 7.67 (d, J=7.2 Hz, 2Ha), 10.80 (s,

1H, NH), 11.47 (brs, 1H, NH); **C NMR (100 MHz, DMSOygs, 25 °C): & = 12.4 (q), 13.6 (q), 14.0 (q),
59.5 (t), 108.2 (s), 116.3 (s), 119.0 (d), 122.5 (d), 128.5 (d), 131.4 (s), 134.7 (s), 139.8 (s), 163.4 (),

0]
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165.9 (s): IR (nujol): vmax = 3226, 3124, 1673, 1653 cm™; MS m/z (ESI): 287.21 (M + H*): anal.
caled. for C6H1gN,O3 (286.33): C 67.12, H 6.34, N 9.78; found: C 67.25, H 6.42, N 9.65.

Methyl 2-ethyl-5-methyl-4-(phenylcarbamoyl)-1H-pyrrole-3-
carboxylate (4b). The compound was obtained as white solid (83.2 mg,

H : 58%): mp: 200-202 °C; *H NMR (400 MHz, DMSOygs, 25 °C): & = 1.16 (t,
©/ i J=7.2 Hz, 3H, CH,CHgs), 2.30 (s, 3H, CH3), 2.81 (q, J=7.2 Hz, 2H,
CH,CHj3), 3.68 (s, 3H, OCHj3), 7.01 (t, J=7.2 Hz, 1H,), 7.29 (t, J=7.6 Hz,
2H2), 7.66 (d, J=8.0 Hz, 2H,,), 10.52 (s, 1H, NH), 11.39 (brs, 1H, NH); **C NMR (100 MHz, CDCls,
25 °C): 6 = 12.2 (q), 14.2 (), 20.3 (t), 51.0 (q), 107.4 (s), 116.6 (s), 119.1 (d), 122.6 (d), 128.5 (d),
130.8 (s), 139.8 (s), 140.2 (s), 163.6 (s), 165.9 (5); IR (nujol): vmax = 3264, 3198, 1654, 1627 cm™;
MS m/z (ESI): 287.01 (M + H"); anal. calcd. for C1H1gN,O3 (286.33): C 67.12, H 6.34, N 9.78;
found: C 66.98, H 6.28, N 9.83.

Ethyl 4-((4-chlorophenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-
0 . . :
. carboxylate (4c). The compound was obtained as white solid (158.7 mg,
0]
o ~ \H 99% from 2c and 1a, 101.2 mg, 63% from 2d and la); mp: 212-214 °C;
N

N 'H NMR (400 MHz, DMSQgs, 25 °C): 6 = 1.14 (t, J=7.2 Hz, 3H,

@ OCH,CHy), 2.30 (s, 3H, CH3), 2.39 (s, 3H, CH3), 4.14 (q, J=7.2 Hz, 2H,

of OCH,CHg), 7.34 (d, J=8.8 Hz, 2H,), 7.71 (d, J=8.8 Hz, 2H,), 10.88 (s,

1H, NH), 11.51 (brs, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): & = 12.4 (q), 13.5 (q), 14.1 (q),

59.5 (t), 108.2 (s), 116.2 (s), 120.4 (d), 126.0 (s), 128.5 (d), 131.4 (s), 134.8 (s), 138.8 (s), 163.7(5s),

165.8 (s); IR (nujol): vmax = 3216, 3124, 1652, 1592 cm™; MS m/z (ESI): 321.26 (M + H*); anal.
calcd. for C16H317CIN,O3 (320.77): C 59.91, H 5.34, N 8.73; found: C 60.06, H 5.28, N 8.80.

Ethyl 4-((4-methoxyphenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-

~0 i _ carboxylate (4d). The compound was obtained as white solid (129.4 mg,
o= NH 82%); mp: 198-200 °C; *H NMR (400 MHz, CDCls, 25 °C): & = 1.38 (t,

NH J=7.2 Hz, 3H, OCH,CHj3), 2.40 (s, 3H, CH3), 2.50 (s, 3H, CH3), 3.79 (s, 3H,

/@ OCHj3), 4.35 (q, J=7.2 Hz, 2H, OCH,CHj3), 6.86 (d, J=8.8 Hz, 2H,), 7.62 (d,

J=8.8 Hz, 2H4,), 9.36 (brs, 1H, NH), 11.84 (s, 1H, NH); **C NMR (100 MHz,
CDCls, 25 °C): 8 =14.3 (q), 14.3 (q), 15.1 (q), 55.5 (q), 60.7 (t), 108.5 (s), 114.0 (d), 115.2 (s), 121.9
(d), 132.5 (s), 135.8 (s), 135.9 (s), 155.8 (s), 163.6 (s), 168.1 (S); IR (nujol): vmax = 3232, 3142, 1653,
1634 cm™; MS m/z (ESI): 317.81 (M + H*); anal. calcd. for C17H»N,04 (316.35): C 64.54, H 6.37, N
8.86; found: C 64.67, H 6.31, N 8.76.

12



0 Ethyl 4-(diethylcarbamoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (4e). The
/\Oﬁ compound was obtained as white solid (98.6 mg, 74%); mp: 202-204 °C; *H
o AN NMR (400 MHz, DMSOgs, 25 °C): & = 0.91 (t, J=7.2 Hz, 3H, N(CH,CHs),), 1.10

N (t, J=7.2 Hz, 3H, N(CH,CHs),), 1.16 (t, J=7.2 Hz, 3H, OCH,CH3), 1.98 (s, 3H,

r W CHa), 2.35 (s, 3H, CHj3), 3.03-3.22 (m, 2H, N(CH,CHs),), 3.29-3.42 (m, 2H,
N(CH,CHs),), 4.02-4.08 (m, 2H, OCH,CHj), 11.15 (brs, 1H, NH); *C NMR (100 MHz, CDClj,
25 °C): & = 10.6 (q), 12.6 (q), 12.8 (q), 13.9 (q), 14.3 (q), 38.2 (1), 42.3 (1), 58.4 (1), 108.0 (s), 117.4
(s), 122.7 (s), 133.7 (s), 164.0 (S), 166.7 (s); IR (nujol): vmax = 3232, 1653, 1634 cm™; MS m/z (ESI):

267.33 (M + H"); anal. calcd. for C14H,,N,03 (266.16): C 63.13, H 8.33, N 10.52; found: C 63.01, H
8.38, N 10.64.

o Methyl 2,5-dimethyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate (4f).

o A The compound was obtained as yellow solid (89.3 mg, 65%); mp: 170-172
= °C; 'H NMR (400 MHz, CDCls, 25 °C): & = 2.13 (s, 3H, CHa), 2.51 (s, 3H,

CHgs), 3.65 (s, 3H, OCHj3), 7.40 (d, J=8.8 Hz, 2H,), 8.19 (d, J=8.8 Hz,

OaN 2Hz), 8.41 (brs, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): & = 11.2
(9), 13.6 (q), 50.5 (1), 110.4 (s), 120.7 (s), 122.7 (d), 124.6 (s), 130.9 (d), 134.9 (s), 143.6 (s), 145.9
(s), 165.3 (s); IR (nujol): vmax = 3232, 1725, 1634 cm™; MS m/z (ESI): 275.81 (M + H"); anal. calcd.

for C14H14N204 (274.10): C 61.31, H 5.14, N 10.21; found: C 61.22, H 5.11, N 10.28.

~

o Ethyl 2,5-dimethyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate (4g).® The
N0 AN\ compound was obtained as yellow solid (82.3 mg, 57%); mp: 164-165 °C; 'H
= NMR (400 MHz, DMSOgs, 25 °C): 8 = 1.04 (t, J=7.2 Hz, 3H, OCH,CHs), 2.09

(s, 3H, CH3), 2.41 (s, 3H, CHj3), 4.00 (g, J=7.2 Hz, 2H, OCH,CHj3), 7.43 (d,

OzN J=8.8 Hz, 2Hy), 7.43 (d, J=8.8 Hz, 2Hy), 11.36 (brs, 1H, NH); *C NMR (100
MHz, CDCls, 25 °C): 6 = 11.0 (q), 13.1 (q), 14.0 (q), 58.5 (t), 109.0 (s), 119.3 (s), 122.3 (d), 125.0
(s), 131.0 (d), 134.6 (s), 143.9 (s), 145.0 (8), 164.4 (s); IR (nujol): vmax = 3276, 1722, 1668 cm™; MS
m/z (ESI): 289.81 (M + H"); anal. calcd. for C1sH16N204 (288.30): C 62.49, H 5.59, N 9.72; found: C

62.62, H 5.61, N 9.62.
0 Ethyl 4-(dimethoxyphosphoryl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (4h).
NH
O\\P 'H NMR (400 MHz, DMSOygs, 25 °C): & = 1.23 (t, J=7.2 Hz, 3H, OCH,CHs),
7/ \ —
0\ O 2.32 (s, 3H, CHs), 2.33 (d, Jaup=1.6 Hz, 3H, CH3), 3.52 (s, 3H, OCHj), 3.55 (s,
3H, OCHj3), 4.11 (q, J=7.2 Hz, 2H, OCH,CHj3), 11.55 (brs, 1H, NH); *C NMR (100 MHz, DMSOygs,
25°C): 6 =12.5(q), 12.7 (q), 14.1 (q), 51.4 (q), 51.5 (), 58.9 (t), 102.0 (s, J1cp=213.7 Hz,), 112.8 (s,

Jocp=11.4 Hz,), 135.0 (S, Jscp=13.1 Hz,), 137.3 (S, Jocp=22.4 Hz,), 163.9 (5); IR (nujol): vmax = 3232,

-0 = The compound was obtained as yellow solid (90.9 mg, 66%); mp: 178-180 °C;

13



1652, 1634 cm™; MS m/z (ESI): 276.38 (M + H*); anal. calcd. for C1;H:1sNOsP (275.09): C 48.00, H
6.59, N 5.09; found: C 48.09, H 6.56, N 5.06.

o} O_ Methyl 4-chloro-2-(methoxymethyl)-5-phenyl-1H-pyrrole-3-carboxylate

0 N (40). The compound was obtained as white solid (99.1 mg, 71%); mp: 209-211

cl °C; 'H NMR (400 MHz, CDCls, 25 °C): § = 3.51 (s, 3H, OCHg), 3.87 (s, 3H,

OCHa), 4.80 (s, 2H, CH,OCH3), 7.33 (t, J=7.2 Hz, 1H,), 7.44 (t, J=8.0 Hz,

2Ha,), 7.64 (d, J=8.0 Hz, 2Ha), 9.00 (brs, 1H, NH); *C NMR (100 MHz,

CDCls, 25 °C): 6 =51.1 (q), 59.1 (q), 67.8 (t), 109.5 (s), 110.0 (s), 126.7 (d), 127.1 (s), 127.7 (d),

128.8 (d), 130.4 (s), 136.0 (), 164.2 (5); IR (nujol): vmax = 3226, 1729, 1713, 1683 cm™; MS m/z

(ESI): 280.81 (M + H™); anal. calcd. for C14H14,CINO; (279.72): C 60.11, H 5.04, N 5.01; found: C
60.19, H 4.99, N 5.04.

0 Dimethyl 2,5-dimethyl-1H-pyrrole-3,4-dicarboxylate (4j).* The compound was

o _ obtained as pale yellow solid (54.9 mg, 52%); mp: 112-113 °C; *H NMR (400
oA MHz cDCls, 25 °C): & = 2.31 (s, 6H, 2CHs), 3.78 (s, 6H, 20CH3), 8.97 (brs, 1H,
o NH); *C NMR (100 MHz, CDCls, 25 °C): & = 12.3 (q), 51.3 (q), 112.0 (s), 132.8

(s), 166.0 (s); IR (nujol): vmax = 3262, 1736, 1715, 1675 cm™; MS m/z (ESI): 212.22 (M + H"); anal.
calcd. for C10H13NO,4 (211.08): C 56.86, H 6.20, N 6.63; found: C 56.98, H 6.16, N 6.66.

EtO,C Ethyl  2-methyl-4,5,6,7-tetrahydro-1H-indole-3-carboxylate ~ (4k).  The
_ -y Ccompound was obtained as pale yellow solid (68.4 mg, 66%); mp: 121-122 °C; H

NMR (400 MHz, CDCls, 25 °C): 6 = 1.34 (t, J=7.2 Hz, 3H, OCH,CH3), 1.71-1.81
(m, 4H, CH,CH,CH,CH,), 2.48-2.51 (m, 5H, CH,CH,CH,CH, and CHs), 2.70 (t, J=5.6 Hz, 2H,
CH,CH,CH,CH,), 4.25 (g, J=7.2 2H, Hz, OCH,CHs), 7.83 (brs, 1H, NH); *C NMR (100 MHz,
CDCl3, 25 °C): 6 = 13.6 (q), 14.5 (q), 22.4 (1), 22.9 (t), 23.3 (t), 23.5 (), 58.9 (t), 109.6 (s), 118.7 (s),
125.3 (s), 134.0 (), 166.3 (s); IR (nujol): vmax = 3258, 1736, 1675 cm™; MS m/z (ESI): 208.38 (M +
H™"); anal. calcd. for C1,H17NO, (207.27): C 69.54, H 8.27, N 6.76; found: C 69.36, H 8.34, N 6.82.
Ethyl 2-methyl-4-phenyl-1H-indole-3-carboxylate (4l). The compound was
obtained as pale yellow solid (61.1 mg, 53%); mp: 118-120 °C; *H NMR (400
MHz, CDCls, 25 °C): § = 1.37 (t, J=7.2 Hz, 3H, OCH,CHs), 2.59 (s, 3H, CHa),
4.31 (g, J=7.2, 2H, Hz, OCH,CHj), 6.85 (d, J=2.8 Hz, 1H, CH), 7.22 (t, J=7.2 Hz,
1H, Ar), 7.36 (t, J=8.0 Hz, 2H, Ar), 7.47 (d, J=7.2 Hz, 2H, Ar), 8.81 (brs, 1H, NH); *C NMR (100
MHz, CDCl3, 25 °C): 6 = 13.4 (q), 14.5 (q), 59.6 (t), 107.3 (d), 113.3 (d), 123.6 (d), 126.5 (d), 128.9
(d), 130.0 (s), 131.8 (s), 136.2 (s), 165.7 (s); IR (nujol): vmax = 3266, 1738, 1677 cm™; MS m/z (ESI):
230.31 (M + H"); anal. calcd. for C14H15NO, (229.27): C 73.34, H 6.59, N 6.11; found: C 73.46, H
6.56, N 6.14.

\N

EtO,C

~ VH
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7.

o)

'H and *3C spectra of 1amino-1H-pyrrole 6a and 1H-pyrroles 4a-I.
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(phenylcarbamoyl)hydrazono)butan-2yl)amino)-4-((4-
methoxyphenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-

carboxylate (6a).
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Methyl 2-ethyl-5-methyl-4-(phenylcarbamoyl)-1H-pyrrole-3-carboxylate

(4b).
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Ethyl 4-((4-chlorophenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-

carboxylate (4c).
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O Ethyl 4-((4-methoxyphenyl)carbamoyl)-2,5-dimethyl-1H-pyrrole-3-

~S07 NNy carboxylate (4d).
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Ethyl 4-(diethylcarbamoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (4e).

8060
£80°T
SOT'T
[44"
24N

A

86T ——

—

(4 N

oﬁ.m/
Nmm.m
wwm.m/ /
90p°€ —_—
020"t

80y f T ——
Solﬁ

80

10.5

55

9.5

10.0

11.5 11.0

12.0

f1 (ppm)

81-8¢

LTty —

0v'85 —

00'80T —

SE/TT—
89CeT —

L9°EET —

L6°€9T ~
£9°99T —

190 180 170 160 150 140 130

200

23



Methyl 2,5-dimethyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate (4f).
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Ethyl 2,5-dimethyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate (4g).>
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Methyl 4-chloro-2-(methoxymethyl)-5-phenyl-1H-pyrrole-3-carboxylate (4i).
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Dimethyl 2,5-dimethyl-1H-pyrrole-3,4-dicarboxylate (4j).*
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Ethyl 2-methyl-4-phenyl-1H-indole-3-carboxylate (41).
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8. General procedure for the synthesis of 1H-pyrrol-2-ones 10a—e by basic treatment of 1-
amino-1H-pyrrol-2-ones 9a—e and DD 2a. To a magnetically stirred solution of 1-amino-1H-
pyrrol-2-ones 9a—e (0.5 mmol) in MeCN (10 mL), DD 2a (1.0 mmol) and K,CO3 (1.5 mmol) were
added and then the reaction mixture was refluxed for 1 hour, until the TLC analysis revealed the
disappearance of the starting reagent 9 and the formation of 1H-pyrrol-2-ones 10a—e. After the
filtration of K,CQg, the solvent was removed in vacuo; the so-formed products 10 were purified by
silica gel column chromatography using cyclohexane/ethyl acetate mixtures as eluent and then were
crystallized from ethyl acetate/petroleum ether.

9. Spectral data of 1H-pyrrol-2-ones 10a—e.

o— Dimethyl 3,8-dimethyl-1,6-dioxo-2,7-diazaspiro[4.4]nona-3,8-diene-4,9-
dicarboxylate (10a). The compound was obtained as yellow solid (92.5 mg, 63%);
mp: 140-142 °C; *H NMR (400 MHz, DMSOgg, 25 °C): & = 2.32 (s, 6H, 2CH3), 3.54
(s, 6H, 20CH3), 10.64 (s, 2H, NH); **C NMR (100 MHz, CDCls, 25 °C): & = 13.4
(@), 50.7 (q), 64.8 (s), 105.6 (s), 156.3 (s), 162.8 (s), 173.2 (s); IR (nujol): vmax =

\ 3313, 3252, 1760, 1739, 1713, 1704 cm®; MS m/z (ESI); 295.11 (M + H*); anal.
calcd. for C13H14N20¢ (294.08): C 53.06, H 4.80, N 9.52; found: C 53.18, H 4.75, N 9.44.

Diethyl 3,5-dimethyl-2-oxo0-2,3-dihydro-1H-pyrrole-3,4-dicarboxylate

o i (10b).> The compound was obtained as white solid (117.3 mg, 92%); mp:
~ WH 104-105 °C; *H NMR (400 MHz, DMSOygs, 25 °C): & = 1.09 (t, J=7.2 Hz, 3H,

P S 0 OCH,CHs), 1.16 (t, J=7.2 Hz, 3H, OCH,CHs), 1.41 (s, 3H, CHa), 2.30 (s, 3H,

CHs), 4.00-4.11 (m, 4H, 20CH,CH3), 10.62 (s, 1H, NH); *C NMR (100 MHz,
CDCl3, 25 °C): & = 13.0 (q), 13.9 (q), 14.1 (), 19.0 (q), 56.3 (s), 59.0 (t), 60.9 (t), 109.7 (s), 154.3
(s), 162.6 (s), 168.2 (s), 176.3 (s); IR (nujol): vmax = 3142, 1723, 1645, 1634 cm™; MS m/z (ESI):
256.44 (M + H"); anal. calcd. for C1,H17NOs (255.27): C 56.46, H 6.71, N 5.49; found: C 56.62, H
6.77, N 5.41.

Methyl 6-methyl-4-oxo-5-azaspiro[2.4]hept-6-ene-7-carboxylate  (10c). The

“o 7 compound was obtained as white solid (48.2 mg, 53%); mp: 142—144 °C; 'H NMR
NH (400 MHz, CDCls, 25 °C): & = 1.42-1.45 (m, 2H, CH,CH,), 1.88-1.91 (m, 2H,

O  CHyCH,), 2.44 (s, 3H, CHa3), 3.70 (s, 3H, OCHs), 9.20 (brs, 1H, NH); **C NMR (100

MHz, CDCls, 25 °C): & = 14.4 (q), 18.2 (t), 29.9 (s), 50.7 (q), 107.6 (), 149.5 (s), 163.9 (s), 180.9
(s); IR (nujol): vmax = 3180, 1713, 1683 cm™; MS m/z (ESI): 182.31 (M + H"); anal. calcd. for

CyH11NO3 (181.19): C 59.66, H 6.12, N 7.73; found: C 59.77, H 6.07, N 7.65.
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Ethyl 6-methyl-4-oxo0-5-azaspiro[2.4]hept-6-ene-7-carboxylate (10d). The

o compound was obtained as white solid (46.6 mg, 48%); mp: 130-132 °C; H

NH NMR (400 MHz, DMSOg, 25 °C): & = 1.13-1.16 (m, 2H, CH,CH,), 1.19 (t,

0 J=7.2 Hz, 3H, OCH,CH3), 1.66-1.69 (m, 2H, CH,CH>), 2.32 (s, 3H, CHz), 4.05

(g, J=7.2 Hz, 2H, OCH,CHa), 10.53 (s, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): 5 = 13.8 (q),

14.1 (q), 16.3 (t), 28.8 (s), 58.8 (t), 105.1 (s), 151.3 (5), 162.7 (s), 178.7 (5); IR (nujol): vimax = 3190,

1719, 1693 cm™; MS m/z (ESI): 196.42 (M + H*); anal. calcd. for C1oH13NO; (195.21): C 61.53, H
6.71, N 7.18; found: C 61.38, H 6.75, N 7.13.

Ethyl 4-oxo-6-propyl-5-azaspiro[2.4]hept-6-ene-7-carboxylate (10e). The

O compound was obtained as white solid (60.4 mg, 54%); mp: 70-72 °C; *H NMR

07 N—= (400 MHz, CDCls, 25 °C): & = 1.00 (t, J=7.6 Hz, 3H, CH,CH,CHj), 1.28 (t, J=7.2

Hz, 3H, OCH,CH3), 1.42-1.45 (m, 2H, CH,CH,), 1.66 (sex, J=7.6 Hz, 2H,

CH,CH,CHs), 1.90-1.93 (m, 2H, CH,CH,), 2.85 (t, J=7.6 Hz, 2H, CH,CH,CHs),

4.16 (q, J=7.2 Hz, 2H, OCH,CHj), 9.13 (s, 1H, NH); 3C NMR (100 MHz, CDCls, 25 °C): & = 13.8

(q), 14.2 (g), 18.3 (t), 21.2 (t), 29.7 (s), 29.7 (t), 29.9 (t), 59.4 (t), 107.4 (s), 153.6 (s), 163.4 (s), 180.9

(s); IR (nujol): vmax = 3160, 1688, 1634 cm™; MS m/z (ESI): 224.77 (M + H"); anal. calcd. for
C12H17NO3 (223.27): C 64.55, H 7.67, N 6.27; found: C 64.68, H 7.69, N 6.21.
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10.  'H and *C spectra of 1H-pyrrol-2-ones 10a—e.
Dimethyl 3,8-dimethyl-1,6-dioxo-2,7-diazaspiro[4.4]nona-3,8-diene-4,9-
dicarboxylate (10a).
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Methyl 6-methyl-4-oxo0-5-azaspiro[2.4]hept-6-ene-7-carboxylate (10c).
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Ethyl 4-oxo-6-propyl-5-azaspiro[2.4]hept-6-ene-7-carboxylate (10e).
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11. General procedure for the synthesis of 1H-imidazoles 12a—c by basic treatment of 1-
amino-1H-imidazoles 1la-c and DD 2a. To a magnetically stirred solution of 1-amino-1H-
imidazoles 11a—c (0.5 mmol) in MeCN (10 mL), the DD 2a (1.0 mmol) and K;COj3 (1.5 mmol) were
added and then the reaction mixture was refluxed for 1 hour, until the TLC analysis revealed the
disappearance of the starting reagent 11 and the formation of 1H-imidazoles 12a—c. After the
filtration of K,CQOg, the solvent was removed in vacuo; the so-formed products 12 were purified by
silica gel column chromatography using cyclohexane/ethyl acetate mixtures as eluent and then were
crystallized from ethyl acetate/petroleum ether.

12. Spectral data of 1H-imidazoles 12a—c.

Methyl 5-methyl-2-phenyl-1H-imidazole-4-carboxylate (12a). The compound was obtained as
white solid (103.6 mg, 96%); mp: 154-156 °C; *H NMR (400 MHz, CDCls, 25 °C): & = 2.55 (s, 3H,
CHs), 3.84 (s, 3H, OCHs3), 7.34-7.36 (m, 3Hy), 7.41 (brs, 1H, NH), 7.90-7.92 (m, 2H4); *C NMR
(100 MHz, CDCls, 25 °C): & = 12.9 (q), 51.6 (q), 123.2 (s), 125.9 (d), 128.6 (5), 128.9 (d), 129.7 (d),
142.1 (s), 146.7 (s), 162.6 (s); IR (nujol): vmax = 3313, 1693, 1653 cm™; MS m/z (ESI): 217.38 (M +
H™"); anal. calcd. for C15H1oN,0O, (216.24): C 66.65, H 5.59, N 12.96; found: C 66.73, H 5.64, N
12.89.

Ethyl 5-methyl-2-phenyl-1H-imidazole-4-carboxylate (12b). The compound was obtained as white
solid (96.6 mg, 84%); mp: 183-185 °C; 'H NMR (400 MHz, CDCls, 25 °C): § = 1.31 (t, J=7.2 Hz,
3H, OCH,CHs), 2.55 (s, 3H, CHs), 4.33 (q, J=7.2 Hz, 2H, OCH,CHs), 7.34-7.36 (m, 3Ha),
7.90-7.93 (M, 2Ha,), 9.48 (brs, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): § = 12.7 (q), 14.3 (q),
60.8 (t), 122.8 (s), 126.2 (d), 127.8 (s), 128.9 (d), 130.0 (d), 141.7 (s), 146.4 (s), 161.6 (s); IR (nujol):
Vmax = 3328, 1729, 1644 cm™; MS m/z (ESI): 231.44 (M + H"); anal. calcd. for C13H14N,0, (230.26):
C67.81,H6.13, N 12.17; found: C 67.67, H 6.16, N 12.08.

Methyl 5-ethyl-2-phenyl-1H-imidazole-4-carboxylate (12c). The compound was obtained as white
solid (112.6 mg, 98%); mp: 172-174 °C; 'H NMR (400 MHz, CDCls, 25 °C): & = 1.31 (t, J=7.6 Hz,
3H, CH,CHs), 3.03 (g, J=7.6 Hz, 2H, CH,CHs), 3.88 (s, 3H, OCH3), 4.64 (brs, 1H, NH), 7.37-7.39
(M, 2Ha), 7.97-7.99 (M, 3H,); *C NMR (100 MHz, CDCls, 25 °C): & = 13.9 (q), 20.1 (t), 51.8 (q),
126.4 (d), 128.7 (s), 129.0 (d), 130.4 (d), 146.2 (s), 147.2 (s), 160.2 (), 161.5 (s); IR (nujol): vimax =
3314, 1739, 1634 cm™; MS m/z (ESI): 231.08 (M + H*); anal. calcd. for C13H14N,0,4 (230.26): C
67.81, H6.13, N 12.17; found: C 67.73, H 6.09, N 12.24.
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13.  'H and *C spectra of 1H-imidazoles 12a—c.

Methyl 5-methyl-2-phenyl-1H-imidazole-4-carboxylate (12a).
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0 Ethyl 5-methyl-2-phenyl-1H-imidazole-4-carboxylate (12b).
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Methyl 5-ethyl-2-phenyl-1H-imidazole-4-carboxylate (12c).
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14.  General procedure for the synthesis of thiazoles 14a—d by basic treatment of 3-amino-
2,3-dihydrothiazoles 13a—-d and DD 2a. To a magnetically stirred solution of 3-amino-2,3-
dihydrothiazoles 13a—d (0.5 mmol) in MeCN (10 mL), DD 2a (1.0 mmol) and K,CO3 (1.5 mmol)
were added and then the reaction mixture was refluxed for 1 hour, until the TLC analysis revealed the
disappearance of the starting reagent 13 and the formation of thiazoles 14a—d. After the filtration of
K,COg, the solvent was removed in vacuo; the so-formed products 14 were purified by silica gel
column chromatography using cyclohexane/ethyl acetate mixtures as eluent and then were
crystallized from ethyl acetate/petroleum ether.

15. Spectral data of thiazoles 14a—d.

o Methyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14a).° The

o s compound was obtained as white solid (101.6 mg, 82%); mp: 96-98 °C;

/&,\%—NH 'H NMR (400 MHz, CDCls, 25 °C): & = 2.52 (s, 3H, CHs), 3.73 (s, 3H,

OCHa), 7.03 (t, J=7.2 Hz, 1Hy), 7.34 (t, J=8.0 Hz, 2H,), 7.60 (d, J=8.0 Hz,

2Hz), 10.68 (s, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): & = 17.2 (q), 51.1 (q), 108.4 (s), 118.0

(d), 122.5 (d), 129.0 (d), 140.0 (s), 158.8 (s), 162.2 (s), 165.0 (5); IR (nujol): vmax = 3232, 1653, 1634

cm™; MS m/z (ESI): 249.03 (M + H"); anal. calcd. for C1oH1oN,0,S (248.30): C 58.05, H 4.87, N
11.28; found: C 57.91, H 4.91, N 11.35.

o Methyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14b). The

/Lo)t[s compound was obtained as white solid (109.2 mg, 79%); mp: 101-103 °C;

| N/>_NH 'H NMR (400 MHz, CDCls, 25 °C): § = 'H NMR (400 MHz, CDCls,

25 °C): & =1.31 (d, J=6.4 Hz, 6H, OCH(CHs),), 2.53 (s, 3H, CHs), 5.15

(ep, J=6.4 Hz, 1H, OCH(CHs)), 7.18 (t, J=7.2 Hz, 1Hx), 7.34—7.43 (M, 4H4), 8.29 (brs, 1H, NH);

3¢ NMR (100 MHz, CDCls, 25 °C): & = 17.2 (q), 22.0 (q), 68.2 (d), 110.1 (s), 120.3 (d), 124.8 (d),

129.7 (d), 139.2 (s), 157.6 (5), 162.0 (s), 167.8 (s); IR (nujol): vmax = 3175, 1657, 1634 cm™*; MS m/z

(ESI): 277.41 (M + H™); anal. calcd. for C14H16N,0,S (276.35): C 60.85, H 5.84, N 11.58; found: C
60.94, H 5.80, N 11.63.

o Ethyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14c).” The

o s compound was obtained as white solid (85.3 mg, 65%); mp: 134-136 °C;
Jt[N%NH 'H NMR (400 MHz, CDCl3, 25 °C): § = 1.34 (t, J=7.2 Hz, 3H, OCH,CHs),
@ 2.56 (s, 3H, CHs3), 4.28 (g, J=7.2 Hz, 2H, OCH,CHs), 6.96 (brs, 1H, NH),

7.17-7.21 (M, 1Ha), 7.33-7.36 (M, 2Ha), 7.39-7.43 (M, 2Ha); *C NMR

(100 MHz, CDCls3, 25 °C): 6 = 14.4 (q), 17.2 (q), 60.7 (t), 109.6 (s), 120.2 (d), 124.8 (d), 129.7 (d),
139.1 (s), 158.0 (), 162.4 (s), 167.8 (5); IR (nujol): vmax = 3200, 3166, 1698 cm™; MS m/z (ESI):
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263.21 (M + H"); anal. calcd. for C13H14N,0,S (262.33): C 59.52, H 5.38, N 10.68; found: C 59.38,
H5.41, N 10.59.

o Methyl  2-(ethylamino)-4-methylthiazole-5-carboxylate  (14d).  The

o S compound was obtained as white solid (51.2 mg, 51%); mp: 105-107 °C; *H

)t[N%NH NMR (400 MHz, DMSOgg, 25 °C): & = 1.14 (t, J=7.2 Hz, 3H, OCH,CHs),

2.40 (s, 3H, CHa), 3.23 (dg, J=7.2 Hz, J=5.2 Hz, 2H, CH,), 3.68 (s, 3H,

OCHg), 8.32 (t, J=5.2 Hz, 1H, NH); *C NMR (100 MHz, CDCls, 25 °C): & = 14.0 (q), 17.2 (q), 40.0

(t), 51.2 (), 106.3 (), 159.8 (s), 162.3 (), 169.7 (s); IR (nujol): vmax = 3221, 1709, 1639 cm™; MS

m/z (ESI): 201.27 (M + H"); anal. calcd. for CgH12N»O,S (200.06): C 47.98, H 6.04, N 13.99; found:
C 48.06, H5.98, N 13.92.
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16.  H and “*C spectra of thiazoles 14a—d.

o) Methyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14a).°
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Methyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14b).
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Ethyl 4-methyl-2-(phenylamino)thiazole-5-carboxylate (14c).’
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o} Methyl 2-(ethylamino)-4-methylthiazole-5-carboxylate (14d).
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17.  Synthesis of N-dialkylated 1-amino-1H-bis-pyrrol-2-one 15a by treatment of 1-amino-

1H-bis-pyrrole 9a under Magnus’ conditions (see Section 2)

?HzcozEt
Me N

~ ScoyBut

Br~ “CO,Et MeO,C o

MeO,C °©

Cs,CO3 €02

N_ t
MeCN/reflux Me 'T‘/COZBU
CH,CO,Et

15a
Yield: 39%

Scheme 1: Synthesis of N-dialkylated 1-amino-1H-bis-pyrrol-2-one 15a by treatment of 1-amino-

1H-bis-pyrrole 9a under Magnus’ conditions.

18.  Spectral data of N-dialkylated 1-amino-1H-bis-pyrrol-2-one 15a.

Dimethyl 3,8-dimethyl-1,6-dioxo-2,7-diazaspiro[4.4]nona-3,8-diene-4,9-
dicarboxylate (15a). The compound was obtained as yellow solid (92.5 mg, 63%);
mp: 140-142 °C; *H NMR (400 MHz, DMSOgg, 25 °C): & = 2.32 (s, 6H, 2CHs3),
3.54 (s, 6H, 20CHs3), 10.64 (s, 2H, NH); *C NMR (100 MHz, CDCls, 25 °C): & =
13.4 (q), 50.7 (q), 64.8 (s), 105.6 (s), 156.3 (5), 162.8 (), 173.2 (s); IR (nujol): vmax =
3313, 3252, 1760, 1739, 1713, 1704 cm®; MS m/z (ESI): 295.11 (M + H*); anal.
calcd. for C13H14N206 (294.08): C 53.06, H 4.80, N 9.52; found: C 53.18, H 4.75, N 9.44.
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19.

'H and 3C spectra of of N-dialkylated 1-amino-1H-bis-pyrrol-2-one 15a.

Dimethyl 3,8-dimethyl-1,6-dioxo-2,7-diazaspiro[4.4]nona-3,8-diene-4,9-

dicarboxylate (15a).
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20.  Synthesis of 1H-imidazole 12a, by treatment of 1l-amino-1H-imidazole 1la under

Magnus’ conditions (see Section 2)

Me Y Me

MeOZC% [lj Br/\COZEt MeOZC%
N7 t N—H
N=— COZBU —_— N=
032CO3

Ph MeCN/reflux Ph

11a 12a
yield: 68%

Scheme 2. Synthesis of 1H-imidazole 12a, by treatment of 1-amino-1H-imidazole 1la under

Magnus’ conditions.

21.  Synthesis of N-alkylated 2,3-dihydrothiazole 16a and of N-alkylated 2-aminothiazole

17a, by treatment of 3-amino-2,3-dihydrothiazole 13a under Magnus’ conditions.

MeO,C s MeO,C S

I D=N—Ph B “CO,Et :[ S=N—ph MeOC.__s
N + N—Ph
Me” N come ————— Me \y—COsMe IN/ |
N Cs,CO; | Me CH,CO,Et
H MeCN/reflux CH,CO,Et
13a 16a 17a
yield: 78% yield: 15%

Scheme 3. Synthesis of N-alkylated 2,3-dihydrothiazole 16a and of N-alkylated 2-aminothiazole 17a,

by treatment of 3-amino-2,3-dihydrothiazole 13a under Magnus’ conditions.

22.  Spectral data of N-alkylated 2,3-dihydrothiazole 16a and of N-alkylated 2-aminothiazole
17a.

o Methyl 3-((2-ethoxy-2-oxoethyl)(methoxycarbonyl)amino)-4-methyl-2-

“o s /@ (phenylimino)-2,3-dihydrothiazole-5-carboxylate (16a). The compound

Ji:N>_N was obtained as colorless oil (158.8 mg, 78%); ‘H NMR (400 MHz,

\N CDCls, 25 °C): 6 = 1.28-1.33 (m, 3H, OCH,CHs3), 2.67 (s, 3H, CH3), 3.77,

/O\ig }\o 3.79, 3.80 and 3.88 (4brs, 6H, 20CHj3), 4.17-4.31 (m, 3H, OCH,CO and

) OCH,CHg), 4.89-5.05 (m, 1H, OCH,CO), 7.02-7.11 (m, 3Hy), 7.34 (t,

J=8.0 Hz, 2Hz); *C NMR (100 MHz, CDCls, 25 °C): & = 12.6 (q), 14.1 (q), 51.4 (q), 51.9 (), 54.5

(t), 54.6 (t), 61.5 (1), 61.6 (t), 97.5 (s), 121.2 (d), 121.3 (d), 124.1 (d), 124.3 (d), 129.3 (d), 129.5 (d),

147.7 (s), 148.0 (s), 148.5 (s), 152.4 (s), 155.3 (s), 156.4 (s), 162.0 (s), 168.4 (5); IR (nujol): Vmax =

1749, 1734, 1653, 1637 cm™; MS m/z (ESI): 408.09 (M + HY); anal. calcd. for CigH21N306S
(407.12): C 53.06, H 5.20, N 10.31; found: C 52.94, H 5.24, N 10.27.
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[

O._0
X

S O
/ . .
N:< }O Methyl 2-((2-ethoxy-2-oxoethyl)(phenyl)amino)-4-methylthiazole-5-
N
carboxylate (17a). The compound was obtained as white solid (25.2 mg,
@ 15%); mp: 112-114 °C; *H NMR (400 MHz, CDCls, 25 °C): § = 1.28 (t, J=7.6

Hz, 3H, OCH,CHs), 2.56 (s, 3H, CHs), 3.74 (s, 3H, OCHs), 4.23 (g, J=7.6 Hz, 2H, OCH,CHs), 4.64
(s, 2H, CH,CO), 7.36-7.40 (m, 1Hy), 7.44-7.53 (m, 4Hx); *C NMR (100 MHz, CDCls, 25 °C): & =
14.2 (9), 17.5 (q), 51.4 (q), 53.6 (t), 61.4 (t), 110.6 (), 126.8 (d), 128.4 (d), 130.2 (d), 144.3 (s), 160.0
(s), 163.0 (s), 169.1 (s), 170.6 (s); IR (nujol): vmax = 1723, 1653, 1644 cm™; MS m/z (ESI): 335.27
(M + H"); anal. calcd. for C16H1gN20,S (334.39): C 57.47, H 5.43, N 8.38; found: C 57.34, H 5.48, N
8.47.
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'H and ¥C spectra of N-alkylated 2,3-dihydrothiazole 16a and of N-alkylated 2-

aminothiazole 17a.

(0]
\OJt[

23.

Methyl 3-((2-ethoxy-2-oxoethyl)(methoxycarbonyl)amino)-4-methyl-2-

(phenylimino)-2,3-dihydrothiazole-5-carboxylate (16a).
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Methyl 2-((2-ethoxy-2-oxoethyl)(phenyl)amino)-4-methylthiazole-5-

carboxylate (17a).
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