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Scheme 1 Synthetic routes of 5-benzyl-4-fert-butyl2-arylaminothiazole hydrobromide
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1.2
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) =8:1 A
A . . 1 '"H NMR 2.
Table 1 Reaction time yields melting points and elemental analysis data of compound A
) ) Elemental analysis( % caled. )
Compd. Time/h Yield( %) m. p./C B " N S
Al 8.0 80.2 238—240 54.85(54.87) 5.09(5.06) 6. 42( 6. 40) 7.29(7.32)
A2 7.0 67.3 198—200 55.85(55. 82) 5.33(5.35) 6.21( 6. 20) 7.08(7. 10)
A3 5.0 66. 5 192—194 55.81(55.82) 5.32(5.35) 6. 24( 6. 20) 7.10(7. 10)
Ad 5.0 87.1 181—183 55.83(55.82) 5.36(5.35) 6. 18( 6. 20) 7.10( 7. 10)
A5 4.0 68. 4 235—237 52.94(52.93) 4.91( 4. 89) 6.15(6.17) 7.06(7.07)
A6 5.0 60. 3 232235 53.88(53.91) 5.21(5.17) 5.97(5.99) 6. 86( 6. 85)
A7 7.0 61.7 177—180 53.88(53.91) 5.21(5.17) 6.03(5.99) 6. 80( 6. 85)
A8 6.5 87.8 214—216 52.74(52.70) 4.58(4.64) 6.21(6.15) 6.99(7.03)
A9 6.0 65.0 215—218 50. 88( 50. 86) 4.44( 4. 48) 5.93(5.93) 6.81(6.79)
A10 14.0 93.7 240—242 50. 90( 50. 86) 4.42(4.48) 5.90(5.93) 6. 84(6.79)
All 7.0 65.2 225227 46. 46( 46. 49) 4. 12( 4. 10) 5.60( 5. 54) 6.16(6.21)
A12 5.5 69.2 195—198 46. 53( 46. 49) 4.12( 4. 10) 5.50(5.54) 6.19(6.21)
Al3 8.5 60. 1 210—213 49. 83( 49. 86) 4.22(4.18) 5.59(5.54) 6.28(6.34)
Al4 6.0 84.5 198—200 56.79( 56. 72) 5.58(5.63) 6.03(6.01) 6. 64( 6. 88)
Al5 11.0 82.5 200—201 56.75(56.72) 5.60(5.63) 6.02(6.01) 6. 87( 6. 88)
Al6 9.5 63.8 243—245 56. 68(56. 72) 5.65(5.63) 6.04( 6.01) 6. 87( 6. 88)
A17 7.5 72.3 186—188 49.02( 49. 00) 4.15(4.11) 5.68(5.71) 6.51(6.54)
Al18 9.0 71.3 214—218 47.37(47.41) 4.00(3.98) 5.59(5.53) 6.29(6.33)
A19 7.0 74.3 175—178 47.44(47. 41) 3.93(3.98) 5.60( 5. 53) 6.28( 6. 33)
A20 6.0 71.5 164—167 49.17(49. 23) 4.75(4.72) 5.51(5.47) 6.25(6.26)
A21 17.0 69.7 150—154 52.75(52.70) 4.79(4.82) 5.53(5.59) 6. 44( 6. 40)
A22 13.0 65.5 175—177 49.21( 49. 23) 4.78(4.72) 5.45(5.47) 6. 24( 6. 26)
A23 13.0 68.9 180—183 53.97(53.91) 5.15(5.17) 5.95(5. 99) 6. 85(6. 85)
A24 15.5 71.3 154—157 57.00( 57.02) 5.93(5.87) 6.01( 6.04) 6.91(6.92)
A25 8.0 72.0 173—176 45.77(45. 84) 3.89(3. 85) 5.13(5.09) 5.82(5.83)
A26 6.5 69.5 87—89 52.66(52.70) 4.81(4.82) 5.62(5.59) 6. 42( 6. 40)
A27 19.0 65.5 126—128 59.11( 59. 06) 6.05(6.08) 6.23( 6. 26) 7.18(7.17)
A28 25.5 63.8 163—166 49.17(49. 23) 4.75(4.72) 5.49(5.47) 6.27(6.26)
A29 7.0 94.7 267—270 52.04( 52.00) 4.77(4.82) 9.61(9.58) 7.29(7.31)
1.3
MTT 02 A549 Bel7402
2 (1x10" /mL) 96 37 C 5% CO, 48 h
0.500 0.250 0.100 0.050 0.025 mmol/L DMSO
0.1 mL. 0.1 mL 4 37 C 5% CO,
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Table 2 'H NMR data of compound A

Compd. "H NMR( CDCl; 400 MHz) &

Al 1.55(s 9H 3xCH,;) 4.13(s 2H CH)) 7.11 d J=8.4Hz 2H 2 6F(CIC,H,) 7.25—7.29(m 3H CcH;) 7.34 d
J=8.4Hz 2H 3 5H(CIC,H,) 7.39—7.43(m 2H CgH,) 11.86(s IH NH) 13.17(s 1H N*H)

A2 1.55(s 9H 3 xCH,) 2.44(s 3H CH,) 4.09(s 2H CH,) 7.08 d J=8.4 Hz 2H 2 6-H(CIC{H,) 7.21—7.27(m
4H CgH,) 7.31 d J=8.4Hz 2H 3 5H(CIC,H,) 11.27(s 1H NH) 13.31(s 1H N*H)

A3 1.55(s 9H 3xCH,) 2.35(s 3H CH;) 4.12(s 2H CH,) 7.01—7.08(m 2H C¢H,) 7.10 d J=8.0Hz 2H 2 64
(CICH,) 7.26—7.30(m 2H CgH,) 7.33 d J=8.0 Hz 2H 3 5-H(CIC,H,) 11.78(s 1H NH) 13.08(s 1H N*

A4 Hs4(s 9H 3xCH,) 2.34(s 3H CHy) 4.10(s 2H CH,) 7.09 d J=8.4 Hz 2H 2 6H(CIC,H,) 7.15 d J=8.8
Hz 2H 3 5H(CeH,) 7.20(d J=8.8 Hz 2H 2 6-H(CeH,) 7.32 d J=8.4Hz 2H 3 5H(CIC,H,) 11.62(s 1H
NH) 13.09(s IH N*H)

A5 1.53(s 9H 3 xCH;) 4.11(s 2H CH,) 6.56(br IH OH) 6.73—6.81(m 3H CH,) 7.11 d J=8.0 Hz 2H
3 5H(CICH,) 7.17—7.21(m 1H CgH,) 7.33 d J=8.0 Hz 2H 2 6-H(CIC,H,) 11.47(s IH NH) 12.85(s
IH N*H)

A6 1.55(s 9H 3 xCH,) 3.91(s 3H OCH,) 4.12(s 2H CH,) 6.95—6.98(m 2H C¢H,) 7.10 d J=8.4 Hz 2H 2 6-
H(CICH,)  7.22—7.26(m 2H CeH,) 7.32 d J=8.4 Hz 2H 3 5H(CIC,H,) 11.24(s 1H NH) 13.60(s IH
N *H)

A7 1.53(s 9H 3xCH;) 3.80(s 3H OCH;) 4.09(s 2H CH,) 6.91 d J=9.2 Hz 2H 3 5H(C,H,) 7.09 d J=8.8
Hz 2H 2 6H(CICH,) 7.20 d J=9.2 Hz 2H 2 6-H(CH,) 7.32 d J=8.8 Hz 2H 3 5H(CIC,H,) 11.39(s
IH NH) 13.05(s IH N*H)

A8 1.55(s 9H 3 xCH,) 4.12(s 2H CH,) 7.09 d J=8.4 Hz 2H 2 6H(CIC,H,) 7.17—7.23(m 2H CgH,) 7.29—

7.37 m 4H CgH, 3 5H(CIC,H,) 11.46(s IH NH) 13.49(s 1H N*H)
A9 1.55(s 9H 3 xCH,) 4.12(s 2H CH,) 7.09 d J=8.8 Hz 2H 2 6-H(4-CIG,H,) 7.16—7.23(m 2H 2-CIC.H,)

7.29—7.36 m 4H 2-CIC,H, 3 5H(4-CIC,H,) 11.47(s IH NH) 13.50(s IH N*H)

A10 1.54(s 9H 3 xCH,) 4.13(s 2H CH,) 7.10 d J=8.4 Hz 2H 2 6H(CIC,H,) 7.22 d J=8.8 Hz 2H 3 5H
(NHC,H,) 7.34 d J=8.4 Hz 2H 3 5H(CIC,H,) 7.37 d J=8.8 Hz 2H 2 6H(NHCH,) 11.97(s IH NH)
13.19(s 1H N*H)

All 1.56(s 9H 3xCH;) 4.10(s 2H CH,)) 7.09 d J=8.0 Hz 2H 2 6H(CIC,H,) 7.19—7.24(m 1H CcH,) 7.32 d
J=8.0 Hz 2H 3 5HI(CICH,) 7.35—7.41(m 2H C,H,) 7.67—7.70(m I1H C,H,) 11.30(s 1H NH) 13.67(s
IH N*H)

A12 1.54(s 9H 3xCH;) 4.15(s 2H CH)) 7.11 d J=8.4Hz 2H 2 6H(CIC,H,) 7.21—7.28(m 2H CcH,) 7.34 d
J=8.4Hz 2H 3 5H(CIC,H,) 7.38—7.45(m 2H CgH,) 12.07(s IH NH) 13.25(s 1H N*H)

A13 1.56(s 9H 3xCHy) 4.17(s 2H CH,) 7.13 d J=8.4 Hz 2H 2 6H(CIC,H,) 7.36 d J=8.4 Hz 2H 3 5H
(CICH,) 7.38 d J=8.8 Hz 2H 3 5-H(C.H,) 7.67 d J=8.8 Hz 2H 2 6-H(C.H,) 12.40(s IH NH) 13.34(s 1H

A4 NB3H)s 9H 3xCH,) 2.24(s 6H 2xCH,) 4.10(s 2H CH,) 6.98 dd J, =8.0 Hz J, =2.0 Hz 1H 5-H(C.H,)
7.05 d J=2.0 Hz IH 3-H(C,H,) 7.09 d J=8.4 Hz 2H 2 6-H(CICH,) 7.13 d J=8.0 Hz IH 6-H(C.H,)
7.32(d J=8.4Hz 2H 3 5H(CICH,) 11.59(s 1H NH) 13.07(s IH N*H)

Al5 1.53(s 9H 3xCHy) 2.24(s 6H 2xCH;) 4.11(s 2H CH,) 6.98 dd J, =8.0 Hz J, =2.0 Hz 1H 641( CcH,)
7.05 d J=2.0Hz IH 2-H(C4H,) 7.10 d J=8.4 Hz 2H 2 6-H(CIC,H,) 7.13 d J=8.0 Hz IH 5-H(C.H,)
7.32 d J=8.4Hz 2H 3 5H(CIC,H,) 11.58(s IH NH) 13.05(s IH N*H)

A16 1.55(s 9H 3xCH;) 2.30(s 6H 2xCH,) 4.04(s 2H CH,) 7.04 d J=8.0Hz 2H 3 5H(C.H,) 7.11 d J=8.4
Hz 2H 2 6H(CICH,) 7.20 t J=8.0 Hz IH 4-H(C,H,) 7.28 d J=8.4Hz 2H 3 5H(CIC,H,) 11.59(s 1H
NH) 13.07(s IH N*H)

Al7 1.54(s 9H 3 xCH,) 4.14(s 2H CH,) 7.10 d J=8.8 Hz 2H 2 6-H(CIC,H,) 7.18—7.19(m 2H CgH,) 7.33—
7.38 m 3H CgH, 3 SH(CIC,H,) 11.95(s IH NH) 13.19(s 1H N*H)

Al8 1.56(s 9H 3 xCH,) 4.13(s 2H CH,) 7.10 d J=8.4 H, 2H 2 6H(CICH,) 7.26 t J=8.0 Hz 1H 53
(CsHy)  7.32 d J=8.4 Hz 2H 3 5-H(CIC,H,) 7.35 dd J,=8.0Hz J,=1.2 Hz IH 4-H(C,Hy) 7.43 dd J, =
8.0Hz J,=1.2Hz IH 6H(CsH;) 11.50(s IH NH) 13.73(s IH N*H)

A19 1.55(s 9H 3xCH,) 4.15(s 2H CH,) 7.11 d J=8.4 Hz 2H 2 6-H(CIC,H,) 7.14 dd J, =8.0 Hz J, =2.4 Hz
IH 6H(C.Hy) 7.35 d J=8.4Hz 2H 3 5H(CICH,) 7.40 d J=2.4Hz IH 2H(C.H,) 7.47 d J=8.0 Hz
IH 5H(CeH,) 12.16(s IH NH) 13.25(s 1H N*H)

A20 1.26(s 9H 3 xCH,) 3.81(s 3H OCH,) 4.09(s 2H CH,) 6.86—7.67(m 8H 2xCgH,) 11.17(s IH NH) 13.50
(s 1H N*H)
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Continued
Compd. "H NMR( CDCl, 400 MHz) §
A21  1.58(s 9H 3 xCH,) 3.83(s 3H OCH;) 4.15(s 2H CH,) 6.91—7.65(m 8H 2xCgH,) 12.30(s 1H NH)
13.15(s 1H N*H)
A22  1.57(s 9H 3 xCH,) 3.80(s 3H OCH;) 4.07(s 2H CH,) 6.86—7.68(m 8H 2xCgH,) 11.22(s 1H NH)
13.57(s 1H N*H)
A23 1.56(s 9H 3 xCH;) 3.80(s 3H CH;0) 4.07(s 2H CH,) 6.86—7.36(m 8H 2xC¢H,) 11.39(s 1H NH)
13.40(s 1H N*H)
A24  1.54(s 9H 3 xCH,;) 3.79(s 3H OCH,) 3.80(s 3H OCH,) 4.04(s 2H CH,) 6.85—7.20(m 8H 2 xC4H,)
11.35(s 1H NH) 12.95(s 1H N*H)
A25  1.57(s 9H 3xCH,) 4.21(s 2H CH,) 7.22—7.70(m 8H 2xCgH,) 11.35(s 1H NH) 13.77(s 1H N*H)
A26 1.38(s 9H 3xCH;) 3.78(s 3H OCH;) 4.23(s 2H CH,) 6.85—7.48(m 8H 2xCgH,) 11.39(s 1H NH)
13.07(s 1H N*H)
A27  1.55(s 9H 3xCH,) 2.32(s 3H CH;) 3.81(s 3H OCH;) 4.08(s 2H CH,) 6.87—7.32(m 8H 2 xC¢H,)
11.56(s 1H NH) 12.91(s 1H N*H)
A28 1.56(s 9H 3xCH;) 3.83(s 3H OCH,) 4.12(s 2H CH,) 6.90—7.42(m 8H 2xCgH,) 11.96(s 1H NH)
13.05(s 1H N*H)
A29  1.53(s 9H 3xCH;) 4.20(s 2H CH,) 7.07—7.10(m 1H CsH,N) 7.13 d J=8.4 Hz 2H 2 6-H( CICH,)
7.21—7.23(m 1H C,H,N) 7.34 d J=8.4 Hz 2H 3 5H(CIC;H,) 7.73—8.31(m 2H C;H,N) 12.85(s IH
NH) 13.28(s IH N*H)
48 h 20 pL 5 mg/mL ( MTT) 3 ~4 h.
100 nL. DMSO MTP420
570 nm 3
oD - OoD
%) = x 100%
spssl7.0
(ICy, ) 3.
Table 3  IC,, values of compound A against A549 and Bel7402 cells
ICso /( ol » mL~1) ICsq /( wmol * mL~")
Compd. Compd. X
A549 Bel7402 A549 Bel7402
Al 0. 050 0.243 Alé6 0. 175 0.189
A2 0. 067 0.053 Al17 0. 047 0.039
A3 0. 050 0. 090 Al8 0.129 0. 075
A4 0.016 0. 109 A19 0.033 0.029
AS 0.019 0.021 A20 0. 183 0. 105
A6 0.172 0. 183 A21 0.103 0.134
A7 0. 046 0. 021 A22 0. 155 0.119
A8 0. 062 0. 094 A23 0. 093 0. 090
A9 0.076 0.074 A24 0. 080 0. 080
Al10 0. 045 0.073 A25 0.211 0. 094
All 0.113 0. 088 A26 0. 135 0. 047
Al2 0.019 0. 061 A27 0.223 0.175
Al13 0. 055 0. 026 A28 0. 333 0.282
Al4 0. 054 0.014 A29 0.026 0. 039
Al5 0. 054 0. 060 Taxinol 0.022 0.030
1.4
1.4.1 A549
2 mL RPMI1640 2 mLO. 1 pmol/mL
A4 AS Al12 A29 24 h
1.4.2 Hoechst33342-P1 A549
2 mL 0.1 pmol/mL Ad A5 Al2 A29 24 h

2 mL PBS 40 uL PI/Hoechst33342

PI(40 x) 25 pL + Hoechst33342
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(100 x) 10 pL +PBS 65 uL 37 C 15 min 1000 r/min 5 min 2
PBS
2
2.1 A

A10 N N N
4
Table 4 Influence of different solvents on the synthesis of compound A10
Entry Solvent Temp. /°C Time/h Yield( %)
1 CH;0H Reflux 14.0 89.6
2 EtOH Reflux 14.0 93.7
3 CH; COCH;4 Reflux 16.0 87.6
4 CH;CN Reflux 26.5 71.3
5 EtOAc Reflux 26.5 68. 2
4 N4- 4 4- 4 4- ) 2- 3-
N 93.7% . 14 5- 4 -
/ 2- 72 h 32.9%.
4 4- - 2- 3- N- 1:1
29 5- 4- 2- . .
2.2
Al ~A29 'H NMR 61.26 ~1.58
; 64.02~4.23 ; 0 11.17 ~12. 85
; 812.85~13.77 4- ); 66.73 ~7.70
2.3
A A549  Bel7402 A4 A5 Al12 A29
A549 ICy, 0.016 0.019 0.019 0.026 pmol/mL
(ICs =0.022 pmol/mlL) ; A5 A7 Al13 Al4 A19 Bel7402 1C,,

0.021 0.021 0.026 0.014
2.4

0. 029 pmol/mL

(1C, =0. 030 pmol/mL)

Fig.1 Shape changes of A549 cells treated without compound A( A)

compounds A4( B) A5(C)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

treated with 0. 1 pmol/mL

A12( D) and A29( E) for 24 h under inverted microscope

http://www.cnki.net
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Fig.2 Shape changes of A549 cells treated with compounds A4( A) A5(B) Al12( C) and A29( D)

after staining with Hoechst33342-PI under flourescence microscope
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29 5- 4- 2- "H NMR
A549  Bel7402
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Synthesis Characterization and Antitumor Activities of
5-Benzyl-4-tert-butyl-N-arylthiazol2-amine Hydrobromide

PENG Jun-Mei LI Wan SHEN Kun HUO Su-Fang YE Jiao HU Ai-Xi"
( School of Chemistry and Chemical Engineering Hunan University Changsha 410082  China)

Abstract Recently more and more thiazole compounds were reported to exhibit antitumor activities. Twenty—
nine new 5-benzyl-4-ert-butyl-V-arylthiazol 2-amine hydrobromides were synthesized from arylamino and
2-bromo4 4-dimethyld -arylpentan-3-one. Their structures were confirmed by 'H NMR spectra and elemental
analysis. The data of antitomor activities in vitro indicated that the 1Cy, values of compounds A4 AS Al12
and A29 against A549 cells were 0. 016 0.019 0.019 and 0. 026 pwmol/mL respectively similar to Taxinol
( ICsy value was 0.022 pmol/mL) . The ICy, values of compounds A5 A7 A13 Al4 and Al9 against
Bel7402 were 0.021 0.021 0.026 0.014 and 0. 029 pmol/mL respectively similar to Taxinol( IC,, value
was 0. 030 pmol/mL) . The shape changes of A549 cells were observed by inverted microscope and floures—
cence microscope after staining with Hoechst 33342-PI.
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