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Abstract—Reactions of 2-(4-aryl-1,3-thiazol-2-yl)-3-oxo-4-chlorobutyronitriles with primary aromatic amines
result in nucleophilic substitution of the chlorine atom by amino group, followed by intramolecular addition
of the secondary amino group to the cyano group. The products are 5-amino-1-aryl-4-(4-aryl-1,3-thiazol-2-yl)-
2,3-dihydro-H-pyrrol-3-ones which are structurally related to the known antiischemic drugs.

In the recent years, a number of compounds posantihelmintic properties [2], and tetrazolyl derivatives
sessing high biological activity of various kinds Illa-Illd show antihypertensive activity [3]. Imid-
were found among heteryl-substituted pyrroles. Foazolyl and thiazolyl derivativedVa-IVc inhibit
example, pyridyl derivativeda and Ib (Scheme 1) thrombosis and were recommended as antiischemic
inhibit biosynthesis of cholesterol, and they can beemedies [4]. In particular, compounti/c is by
used for prevention and treatment of atherosclerosis factor of 3500 more potent than aspirin (as test com-
[1]; benzoxazolyl-substituted pyrrolé exhibits pound)in vitro and 200 times more poteak vivo[4].
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V, VIl , XI, R=H; VI, IX, Xll, R=CI; VIl, X, XIlll, R =Br; Ar = Ph @), 2-MeGH, (b), 3-MeGH, (c), 4-MeGH, (d),

2-MeOGH, (e), 3-MeOGH, (f), 4-MeOGH, (9), 2,4-EC¢H; (h), 2-FGH, (i), 4--PrGH, (j), 2-F,COGH, (k), 3-FCCH, (1),

4-piperidinophenyl 1), 4-PhOGH, (n), 4-EtOCOCHCH, (0), 3,4-(CH0),C¢H; (p), 1-CH, (q), 2-C,;H; (r), 4-morpholino-
phenyl ), 2,3-dihydro-1,4-benzodioxin-6-ylt), 4-Me,NCH, (u), 4-CIGH, (v), 4-HOCOGH, (w), 4-Cl-2-MeGH; ().

Taking the above into account, increasing interesby us previously [10] via C-acylation of accessible
in heteryl-substituted pyrroles becomes clearly unded-arylthiazol-2-ylacetonitrilesVIll -X [11-13] with
stood. 2-Hetarylpyrroles were studied in sufficientchloroacetyl chloride in the presence of pyridine
detail, while the information on their 3-substituted(Scheme 2). Halogen-substituted nitrilgsVIl were
analogs is much more scanty. The reason lies in difound to react with aromatic amines, affording
ferent strategies of the synthesis of 2- and 3-hetary-amino-1-aryl-4-(4-aryl-1,3-thiazol-2-yl)-2,3-di-
derivatives. 2-Hetarylpyrroles are usually obtainechydro-1H-pyrrol-3-ones Xlb-XId, Xlh-XIj, Xlm-
from readily accessible functionally substituted pyr-Xlo, Xlla-XIlh, Xllj, Xk, Xlim-Xlp, Xlr,
roles, and heterocyclic fragment is built up on theXlls, Xllla —XllIf , and XllIk —XIlIx . The reaction
basis of functional substituent in positidh [2-4]. scheme includes alkylation of aromatic amine with
By contrast, 3-hetarylpyrroles are synthesized byormation of intermediatéd which undergoes hetero-
building up pyrrole ring from acyclic precursor having cyclization via intramolecular addition of the secon-
a heterocyclic moiety in the desired position [1]. Suchdary amino group to cyano group. Analogs of inter-
precursors are much more difficultly accessible thamediatesA were reported in [9].

2-functionalized pyrroles. The structure of thiazolylpyrroleXI-XIIl was
For many years, synthesis of 3-hetarylpyrroles wasonfirmed by spectral data and elemental analyses.
the subject for study in our laboratory: we have syn-The IR spectra ofXI-XIIl lack absorption in the
thesized pyrrole derivatives containing pyridyl [5, 6],region 21802200 cn?, which is typical of initial
benzimidazolyl [59], and benzothiazolyl groups halonitrilesV-VII [10]. Instead, two absorgtion bands
[8, 9] in position 3. The present work continues the appear at 3308340 and 31083150 cm~ due to
research in this line; it was aimed at synthesizingstretching vibrations of the primary amino group. It
3-(2-thiazolyl)-substituted pyrroles since just thiazolylshould be emphasized that we observed no carbonyl
derivativeslV exhibit the strongest biological activity absorption in the IR spectra of compounds-XIlil .
among the known pyrrole compounds. This is typical of B-enaminoketone fragment and is
The target compounds were synthesized followingonsistent with the known data-{9, 14] for 5-amino-
the above strategy according to which the pyrrole ring.,3-dihydropyrrol-3-ones.
was built up on the basis of acyclic precursors. The The 'H NMR spectra of thiazolyl derivativeXI -
required starting compounds, 2-(4-arylthiazol-2-yl)-XIll , recorded in DMSQd;, contain a two-proton
3-0x0-4-chlorobutyronitrilesV-VII were obtained singlet from the methylene group &t4.1-4.5 ppm
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Table 1. Yields, melting points, and elemental analyses of 5-amino-1-aryl-4-(4-aryl-1,3-thiazol-2-yl)-2,3-dihydropyrrol-
3-onesXIb-Xld, XIh-Xlj, XIm-Xlo, Xlla-Xllh, Xllj , Xllk , Xllm -XlIp, XlIr , XlIs, Xllla =XIIIf , andXIlIk —XIIx

Comp. _ Found, % Calculated, %
no Yield, % mp, °C Formula

' N S N S
Xlb 52 268 12.00 9.18 CyoH1N30S 12.09 9.23
Xlc 59 208 12.12 9.09 CyoH17N30S 12.09 9.23
Xld 64 291 12.20 9.31 CyoH17N30S 12.09 9.23
Xlh 56 219 11.29 8.61 C1oH13FN30S 11.38 8.68
Xli 54 221 12.06 9.00 CigH14FN;0S 11.96 9.12
Xlj 50 273 11.05 8.69 C,,H,1N30S 11.19 8.54
Xlm 61 310 13.39 7.84 Cy4H,4N,OS 13.45 7.70
XIn 58 257 9.94 7.62 Co5H1gN3O5S 9.88 7.54
Xlo 49 198 9.98 7.45 Cy3H,1N305S 10.02 7.64
Xlla 65 294 11.36 8.84 C19H14CINSOS 11.42 8.72
Xllb 62 307 10.89 8.46 CyoH16CIN5OS 11.00 8.40
Xllc 68 252 11.14 8.42 C,0H; ,CIN;0S 11.00 8.40
Xld 64 302 10.94 8.35 CyoH16CIN5OS 11.00 8.40
Xlle 60 294 10.42 8.14 CyoH16CIN3O,S 10.56 8.06
XIIf 59 234 10.59 8.20 CyoH16CIN5O,S 10.56 8.06
Xllg 64 303 10.61 8.12 CyoH16CIN3O,S 10.56 8.06
Xllh 57 >300 10.35 8.10 C19H1,CIF,N3OS 10.41 7.94
Xllj 49 284 10.26 8.74 Cy,H,oCINSOS 10.25 7.82
Xk 61 >300 9.13 6.95 CyoH13CIF3N3O,S 9.30 7.10
Xlim 69 >300 12.39 7.19 C,4H,5CIN,OS 12.42 7.11
Xln 59 298 9.03 7.00 C,5H,5CIN5O,S 9.14 6.97
Xllo 59 227 9.37 6.97 Cy3H,CIN;O3S 9.26 7.06
Xllp 64 282 10.08 7.84 CyoH14CINSO5S 10.20 7.78
Xllr 60 >300 9.96 7.58 C,3H1CIN3;OS 10.05 7.67
Xlls 64 >300 12.26 6.99 C,3H,,CIN,4O,S 12.37 7.08
Xllla 50 296 10.08 7.71 CigH14BrN3OS 10.19 7.78
Xllib 56 >300 9.76 7.46 CyoH16BrN3OS 9.86 7.52
Xlllc 58 249 9.94 7.41 CyoH16BrN3OS 9.86 7.52
Xllid 51 298 10.01 7.39 CyoH16BrN3OS 9.86 7.52
Xllle 62 288 9.53 7.19 CyoH16BIN3O,S 9.50 7.25
XIf 53 239 9.54 7.33 CyoH16BIN3O,S 9.50 7.25
Xk 61 >300 8.32 6.42 CyoH13BrFN50,S 8.47 6.46
Xl 64 >300 8.77 6.74 CyoH13BrF3N5;0S 8.75 6.68
XlIm 53 >300 11.50 6.44 C,4H,3BrN,OS 11.31 6.47
XllIn 54 294 8.21 6.47 C,5H,gBrN3O,S 8.33 6.36
Xlllo 59 241 8.39 6.32 Cy3H,0BrN3O5S 8.43 6.43
Xllp 48 296 9.04 6.89 CyoH14BrN3O5S 9.21 7.03
Xllig 57 >300 9.11 7.04 C,3H;6BrN3OS 9.09 6.93
XMIr 50 >300 8.94 6.99 C,3H;6BrN3OS 9.09 6.93
XllIs 46 >300 11.14 6.41 Cy3H51BrN,O,S 11.26 6.45
XMt 59 >300 8.99 6.78 C,1H;6BrN3O5S 8.93 6.82
Xlllu 51 >300 12.27 6.98 C,4H;gBrN,OS 12.30 7.04
XllIv 59 227 9.46 7.16 C;gH;3BrCIN;OS 9.41 7.18
Xlliw 42 >300 9.17 7.06 CyoH14BrN3O5S 9.21 7.03
X1Ix 48 291 9.09 6.89 CyoH15BrCINSOS 9.12 6.96
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Table 2. IH NMR spectra of 5-amino-1-aryl-4-(4-aryl-1,3-thiazol-2-yl)-2,3-dihydropyrrol-3-odés —XId, XIh-XIj
XIm—Xlo, Xlla-Xlth, Xllj, Xlk, Xllm=Xllp, XlIr, Xlls, Xllla -XIllf , and Xlllk —XlIx @

Comp.
no.

Chemical shiftsd, ppm

Xlb
Xlc
Xld

Xlh
Xli

Xlj

XIm

Xln

Xlo

Xlla
Xllb
Xllc
Xlld

Xlle

XIf

Xllg
Xllh
XIlj

Xllk

Xlim

2.26 s (3H, CH), 4.16 s (2H, CH), 7.39 m (7H, 3-H, 4-H, 5-H, K, 7.67 s (1H, SCH), 7.92 d.d (2H, 2-H,
6-H, J = 7.0, 1.0 Hz), 8.30 br.s (2H, N}

2.36 s (3H, CH), 4.31 s (2H, CH), 7.36 m (7H, 3-H, 4-H, 5-H, K, 7.70 s (1H, SCH), 7.93 d.d (2H, 2-H,

6-H, J = 7.5, 1.5 Hz), 8.20 br.s (2H, N}

2.36 s (3H, CH), 4.25 s (2H, CH), 7.40 m (7H, 3-H, 4-H, 5-H, K, 7.65 s (1H, SCH), 7.92 d.d (2H, 2-H,
6-H, J = 8.0, 2.0 Hz), 8.20 br.s (2H, N}

4.47 s (2H, CH), 7.48-7.51 m (6H, 3-H, 4-H, 5-H, H, 7.75 m (5H, NH, 2-H, 6-H, SCH)

4.48 s (2H, CH), 6.80 br.s (2H, NH), 7.50 m (8H, 3-H, 4-H, 5-H, SCH, },), 7.78 d.d (2H, 2-H, 6-HJ =
7.0, 2.0 Hz)

1.23d (6H, CH, J = 10.0 Hz), 2.96 m (1H, HC), 4.25 s (2H, G 7.41 m (7H, 3-H, 4-H, 5-H, K},,), 7.63 s
(1H, SCH), 7.91 d.d (2H, 2-H, 6-HJ = 7.5, 1.5 Hz), 8.25 br.s (2H, N

1.61 m (6H, CHCH,CH,), 3.17 t (4H, CHNCH,, J = 6.0 Hz), 4.17 s (2H, C}), 7.00 d (2H, 3-H, 5-HJ =
9.0 Hz), 7.36 m (5H, 3-H, 4-H, 5-H, 2-H, 6-H,= 9.0 Hz), 7.64 s (1H, SCH), 7.90 d.d (2H, 2-H, 6-Hs
8.0, 1.5 Hz), 8.06 br.s (2H, Ny}

4.29 s (2H, CH), 7.11 m (5H, OPh), 7.41 d (2H, 3-H, 5-B,= 9.0 Hz), 7.48 m (3H, 3-H, 4-H, 5-H), 7.51 d
(2H, 2-H, 6-H,J = 9.0 Hz), 7.70 s (1H, SCH), 7.92 d.d (2H, 2-H, 6-H= 8.0, 1.5 Hz), 8.32 br.s (2H, Njj

1.21t (3H, CH, J = 11.0 Hz), 3.72 s (2H, ArB,CO,Et), 4.09 q (2H, OCH, J = 11.0 Hz), 4.31 s (2H,
NCH,CO), 7.43 m (7H, 3-H, 4-H, 5-H, H,,), 7.70 s (1H, SCH), 7.93 d.d (2H, 2-H, 6-Bi= 7.0, 1.0 Hz),
8.40 br.s (2H, NH)

4.33 s (2H, CH), 7.53 m (5H, H,,), 7.69 s (1H, SCH), 7.71 d (2H, 3-H, 5-B,= 9.0 Hz), 7.92 d (2H, 2-H,
6-H, J = 9.0 Hz), 8.29 s (2H, NB)

2.26 s (3H, CH), 4.14 s (2H, CH), 7.39 s (4H, H,on), 7.60 d (2H, 3-H, 5-HJ = 9.0 Hz), 7.73 s (1H, SCH),
7.90 d (2H, 2-H, 6-H,J = 9.0 Hz), 8.30 s (2H, NB

2.37 s (3H, CH), 4.29 s (2H, CH), 7.1%7.41 m (4H, H,oy», 7.62 d (2H, 3-H, 5-H,) = 9.0 Hz), 7.76 s (1H,
SCH), 7.91 d (2H, 2-H, 6-HJ = 9.0 Hz), 8.30 s (2H, NB

2.36 s (3H, CH), 4.25 s (2H, CH), 7.34 s (4H, H,on), 7.60 d (2H, 3-H, 5-HJ = 9.0 Hz), 7.72 s (1H, SCH),
7.89 d (2H, 2-H, 6-H,J = 9.0 Hz), 8.15 s (2H, NB

3.84 s (3H, OCH), 4.12 s (2H, CH), 7.08 t.d (1H, 5-H,opy J = 7.0, 1.5 Hz), 7.22 d (1H, 3-f,n J =
7.0 Hz), 7.45 m (2H, 4-H, 6-H) = 7.0, 1.5 Hz), 7.61 d (2H, 3-H, 5-H] = 8.5 Hz), 7.77 s (1H, SCH),
790 d (2H, 2-H, 6-H,J = 85 Hz), 8.30 s (1H, HN), 9.00 s (1H, NHN)

3.84 s (3H, OCH), 4.33 s (2H, CH), 6.97 m (2H, 4-H, 6-H), 7.10 d (1H, 2-H,= 1.5 Hz), 7.44 t (1H, 5-H,
J=8.5Hz), 7.63d (2H, 3-H, 5-H) = 8.5 Hz), 7.76 s (1H, SCH), 7.92 d (2H, 2-H, 6-#7 8.5 Hz), 8.33 s
(2H, NH,)

3.81 s (3H, OCH), 4.21 s (2H, CH), 7.05 d (2H, 3-H, 5-HJ = 9.5 Hz), 7.41 d (2H, 2-H, 6-H] = 9.5 Hz),
7.60 d (2H, 3-H, 5-HJ = 8.5 Hz), 7.70 s (1H, SCH), 7.88 d (2H, 2-H, 6-B= 8.5 Hz), 8.10 s (2H, NB)
4.20 s (2H, CH), 7.26-7.52 m (3H, H,,y, 7.62 d (2H, 3-H, 5-H,) = 8.5 Hz), 7.78 s (1H, SCH), 7.94 d (2H,

2-H, 6-H, J = 8.5 Hz), 8.30 s (2H, NB

1.25d (6H, CH, J = 10.0 Hz), 2.95 m (1H, HC), 4.30 s (2H, G} 7.40 s (4H, H,,m, 7.63 d (2H, 3-H, 5-H,
J =90 Hz), 7.77 s (1H, SCH), 791 d (2H, 2-H, 6-H, = 9.0 Hz), 8.27 s (2H, Nk

4.35 s (2H, CH), 7.61 m (6H, 3-H, 5-H, H,,,,), 7.76 s (1H, SCH), 7.93 d (2H, 2-H, 6-d,= 9.0 Hz), 8.43 s
(2H, NH,)

1.61 m (6H, CHCH,CH,), 3.18 t (4H, CHNCH,, J = 6.0 Hz), 4.17 s (2H, Cl), 7.00 d (2H, 3-H, 5-HJ =
9.5 Hz), 7.30 d (2H, 2-H, 6-H) = 9.5 Hz), 7.61 d (2H, 3-H, 5-H) = 9.0 Hz), 7.70 s (1H, SCH), 7.89 d
(2H, 2-H, 6-H,J = 9.0 Hz), 7.98 s (1H, NB
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Table 2. (Contd.)

C(;(r;"np. Chemical shiftsd, ppm

Xlin 4.26 s (2H, CH), 7.02-7.24 m (5H, OPh), 7.41 d (2H, 3-H, 5-H,= 9.5 Hz), 7.50 d (2H, 2-H, 6-HJ =
9.5 Hz), 7.60 d (2H, 3-H, 5-HJ = 9.0 Hz), 7.72 s (1H, SCH), 7.89 d (2H, 2-H, 6-Bl= 9.0 Hz), 8.20 s
(2H, NH,)

Xllo 1.21 t (3H, CH, J = 11.0 Hz), 3.71 s (2H, Ar8,CO,Et), 4.17 q (2H, OCH, J = 11.0 Hz), 4.28 s (2H,
NCH,CO), 7.42 s (4H, H,,), 7.61 d (2H, 3-H, 5-HJ) = 8.5 Hz), 7.72 s (1H, SCH), 7.90 d (2H, 2-H, 6-H,
J = 85 Hz), 830 s (2H, NB

Xllp 4.21 s (2H, CH), 6.09 s (2H, OCHO), 6.99 m (2H, 5-H, 6-H), 7.12 d (1H, 2-H,= 1.5 Hz), 7.62 d (2H,
3-H, 5-H,3 = 9.0 Hz), 7.73 s (1H, SCH), 7.90 d (2H, 2-H, 6-B= 9.0 Hz), 8.15 s (2H, NB)

Xllr 4.39 s (2H, CH), 7.417.64 m (6H, 3-H, 5-H; SCH; 3-H, 6-H, 7-1,,), 7.88-8.10 m (6H, 2-H, 6-H; 1-H,
4-H, 5-H, 8-H,;o): 8.45 s (2H, NH)

Xlls 3.33t (4H, CHNCH,, J = 7.0 Hz), 3.75 t (4H, CKHOCH,, J = 7.0 Hz), 4.19 s (2H, C}), 7.05 d (2H, 3-H,
5-H,J = 9.5 Hz), 7.34 d (2H, 2-H, 6-H] = 9.5 Hz), 7.61 d (2H, 3-H, 5-H] = 9.0 Hz), 7.70 s (1H, SCH),
7.88 d (2H, 2-H, 6-H,J = 9.0 Hz), 8.20 s (1H, NH), 8.91 s (1H, NHN)

Xllla  {4.30 s (2H, CH), 7.48 m (7H, 3-H, 5-H, H,,,», 7.70 s (1H, SCH), 7.94 d (2H, 2-H, 6-H,= 9.0 Hz), 8.26 s
(2H, NH,)

Xlllb  {2.26 s (3H, CH), 4.13 s (2H, CH), 7.39 s (4H, H,o, 7.47 d (2H, 3-H, 5-H,) = 9.0 Hz), 7.70 s (1H, SCH),
7.93 d (2H, 2-H, 6-H,J = 9.0 Hz), 8.30 s (2H, NB

Xlllc  [{2.37 s (3H, CH), 4.30 s (2H, CH), 7.20 m (3H, 4-H, 5-H, 6-H.,,). 7.33 s (2H, 2-H,,, 7.50 d (2H, 3-H,
5-H, J = 9.0 Hz), 7.75 s (1H, SCH), 7.98 d (2H, 2-H, 6-B,= 9.0 Hz), 8.31 s (2H, N

Xilld  {2.35s (3H, CH), 4.25 s (2H, CH), 7.35 s (4H, H,,, 7.48 d (2H, 3-H, 5-H,J = 9.0 Hz), 7.71 s (1H, SCH),
7.95 d (2H, 2-H, 6-H,J = 9.0 Hz), 8.17 s (2H, NB

Xllle [3.84 s (3H, OCH), 4.10 s (2H, CH), 7.07 t.d (1H, 5-H,,yy J = 7.0, 1.5 Hz), 7.20 d.d (1H, 3-H,,, I = 7.0,
1.5 Hz), 7.40 d.d (1H, 6-f,,, J = 7.0, 1.5 Hz), 7.43 td (1H, 4-1,,, 3= 7.0, 1.5 Hz ), 7.48 d (2H, 3-H,
5-H, J = 8.5 Hz), 7.70 s (1H, SCH), 7.94 d (2H, 2-H, 6-Bl,= 8.5 Hz), 8.30 s (1H, NH), 9.00 s (1H,
NH---N)

XIf 3.82 s (3H, OCH), 4.33 s (2H, CH), 6.96 m (2H, 4-H, 5-H,,,, 7.10 d (1H, 2-H,,, J = 1.0 Hz), 7.49 d
(1H, 6-H,;o;y J = 9.0 Hz), 7.50 d (2H, 3-H, 5-H] = 9.0 Hz), 7.78 s (1H, SCH), 7.98 d (2H, 2-H, 6-Bi=
9.0 Hz), 8.40 s (2H, NB)

Xlllk  {4.31 s (2H, CH), 7.52 m (6H, 3-H, 5-H, H,,,», 7.73 s (1H, SCH), 7.97 d (2H, 2-H, 6-H,= 9.0 Hz), 8.38 s
(2H, NH,)

Xl 4.39 s (2H, CH), 7.50 d (2H, 3-H, 5-HJ = 9.0 Hz), 7.72 m (3H, 4-H, 5-H, 6-,,), 7.80 s (1H, SCH),
7.88 s (1H, 2-H,,», 8.00 d (2H, 2-H, 6-H,J = 9.0 Hz), 852 s (2H, NB

XlIm 1.60 m (6H, CHCH,CH,), 3.20 t (4H, CHNCH,, J = 5.0 Hz), 4.18 s (2H, C}), 7.01 d (2H, 3-H, 5-H)J =
9.5 Hz), 7.30d (2H, 2-H, 6-F,, J = 9.5 Hz), 7.48 d (2H, 3-H, 5-H] = 9.0 Hz), 7.70 s (1H, SCH), 7.94 d
(2H, 2-H, 6-H,J = 9.0 Hz), 8.30 s (2H, NB

Xllln {4.27 s (2H, CH), 7.13-7.35 m (5H, OPh), 7.41 d (2H, 3-H, 5-H,= 10.0 Hz), 7.48 d (2H, 3-H, 5-H) =
9.0 Hz), 7.50 d (2H, 2-H, 6-k},y J = 10.0 Hz), 7.72 s (1H, SCH), 7.96 d (2H, 2-H, 6-Bl7 9.0 Hz),
8.20 s (2H, NH)

Xlllo [1.21 t (3H, CH, J = 10.0 Hz), 3.72 s (2H, ArB,CO,Et), 4.17 q (2H, OCH, J = 10.0 Hz), 4.31 s (2H,
NCH,CO), 7.43 s (4H, H,,m, 7.50 d (2H, 3-H, 5-HJ) = 9.0 Hz), 7.78 s (1H, SCH), 7.97 d (2H, 2-H, 6-H,
J = 9.0 Hz), 8.35 s (2H, NB

Xlllp  [{4.20 s (2H, CH), 6.09 s (2H, OCHO), 6.98 m (2H, 5-H, 6-H,,). 7.11 d (1H, 2-H,,, J = 0.5 Hz), 7.48 d
(2H, 3-H, 5-H,J = 9.0 Hz), 7.70 s (1H, SCH), 7.94 d (2H, 2-H, 6-BiF 9.0 Hz), 8.12 s (2H, NB)

Xlllg  [4.29 s (2H, CH), 7.46 d (2H, 3-H, 5-H) = 9.0 Hz), 7.587.79 m (5H, SCH, 2-H, 3-H, 6-H, 7-t,). 7.96 d

(2H, 2-H, 6-H,J = 9.0 Hz), 8.01 m (3H, 4-H, 5-H, 8- ), 8.14 s (2H, NH)
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Table 2. (Contd.)

Comp.

no. Chemical shiftsd, ppm

Xlllr  |4.40 s (2H, CH), 7.49 d (2H, 3-H, 5-H,) = 8.5 Hz), 7.577.73 m (4H, SCH, 3-H, 6-H, 7-H,), 7.90-8.10 m
(6H, 2-H, 6-H; 1-H, 4-H, 5-H, 8-H,.), 8.39 s (2H, NH)

Xllls |3.17 t (4H, CHNCH,, J = 7.0 Hz), 3.77 t (4H, CKHOCH,, J = 7.0 Hz), 4.20 s (2H, NCKD), 7.05 d (2H, 3-H,
5-H, J = 9.5 Hz), 7.35 d (2H, 2-H, 6-H,, J = 9.5 Hz), 7.49 d (2H, 3-H, 5-H) = 9.0 Hz), 7.70 s (1H,
SCH), 7.95 d (2H, 2-H, 6-HJ = 9.0 Hz), 8.20 s (1H, NH), 8.91 s (1H, NHN)

Xllit |4.22 s (4H, OCHCH,0), 4.28 s (2H, NCHCO), 6.95 m (3H, H,.), 7.47 d (2H, 3-H, 5-HJ = 9.0 Hz),
7.69 s (1H, SCH), 7.94 d (2H, 2-H, 6-H] = 9.0 Hz), 8.20 s (2H, Nk

Xlllu |2.95 s (6H, NCH), 4.15 s (2H, CH), 6.81 d (2H, 3-H, 5-H,J = 9.5 Hz), 7.28 d (2H, 2-H, 6-H,, J =
9.5 Hz), 7.47 d (2H, 3-H, 5-H) = 8.5 Hz), 7.67 s (1H, SCH), 7.93 d (2H, 2-H, 6-Bl= 8.5 Hz), 8.20 s
(2H, NH,)

Xlllv  |4.28 s (2H, CH), 7.50 m (6H, 3-H, 5-H, H..), 7.67 s (1H, SCH), 7.94 d (2H, 2-H, 6-d,= 8.0 Hz), 8.20 s
(2H, NH,)

Xllw |4.37 s (2H, CH), 7.49 m (4H, 3-H, 5-H, 2-H, 6-K,,), 7.70 s (1H, SCH), 7.95 m (4H, 2-H, 6-H, 3-H, 5-H),
8.50 s (2H, NH), 11.23 s (1H, OH)

Xlllx |2.25 s (3H, CH), 4.16 s (2H, CH), 7.49 m (2H, 3-H, 5-H, H,,), 7.79 s (1H, SCH), 8.00 d (2H, 2-H, 6-H,
J = 9.0 Hz), 8.08 s (2H, NK)

% Protons of the Ar substituent are denoted ag, M the other numbers refer to the R4, ring.

and a one-proton singlet in the regiérv.6-7.8 ppm; procedurd. Appropriate aromatic amine, 0.003 mol,
the latter belongs to proton in pgaen 5 of the was added to a solution of 0.003 mol of 2-(4-aryl-
thiazole ring. The amino group gives a signal in thehiazol-2-yl)-3-oxo0-4-chlasbutyronitrile V-VII and
region 6 8.0-9.0 ppm; it appears as either two 0.4 ml (0.003 mol) of triethylamine in A5 ml of
broadened one-proton singlets (due to nonequivalencioxane, heated to the boiling point. The mixture was
of the NH, protons, one of which is involved in intra- refluxed for 3 h until initial compound/-VII disap-
molecular hydrogen bond) or one broadened twopeared (according to the TLC data). The mixture was
proton singlet. In both cases these signals disappeeooled, and the precipitate was filtered off, thoroughly
on addition of DO. Proton signals of the aryl substit- washed with water, dried, and recrystallized from
uents on the nitrogen atom of the pyrrole ring and irl-butanol (compoundXIh, Xlo, XIIid, XIlj , Xlk ,
position 4 of the thiazole ring are located as usually.Xllla , XIlIf , Xlllk , Xllls, and XllIx ) or dioxane
Thus, according to the spectral data, thiazolylpyrrole§X1b -Xlid, Xli, Xlj, XIm, Xin, Xlla-Xllc,
XI-XIIl exist as enaminoketone tautomers. Xlle-Xllh , XlIm —Xllp, Xlr , Xls, Xllb —Xllle,

The yields, melting points, and elemental analyseX!!l —XIiIr , and XIllt —Xlllw ). The yields of prod-
of compoundsXI-XIll are given in Table 1, and ucts XI-XIll are given in Table 1.
Table 2 contains theftH NMR spectral parameters.
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