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Abstract Twenty-one novel 1,3,5-triazine-1H-pyrazole-triazolethiadiazole derivatives are designed and synthesized, in
which the excellent pharmacological activitive pyrazole is used as key skeleton by connecting 1,3,5-triazine and introducing
triazolothiadiazole. The structures of 21 target compounds are characterized by IR, "H NMR and HRMS. The inhibitory activi-
ties of 21 novel target products against Cdc25B and PTP1B are evaluated. As a result, most of the target compounds exhibit
excellent inhibitory activities. In the Cdc25B inhibitory activity test, 14 target compounds have higher inhibitory activities than
the positive reference sodium orthovanadate, and they are expected to be potential of Cdc25B inhibitors. In the PTP1B inhibi-
tory activity test, 9 target compounds have better inhibitory activities than the control oleanolic acid, and they are expected to
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be potential of PTP1B inhibitors.
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Figure 1 Some clinical drug molecules and design proposition
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Table 1 Inhibitory activities of target compounds against Cdc25B

Compound Inhibition rate®/% ICso/(ngemL™")
TZPT-1 70.81+2.40 4.01%0.18
TZPT-2 85.01x1.12 3.2210.11
TZPT-3 96.63+0.19 0.1840.00
TZPT-4 98.05+1.09 1.0440.01
TZPT-5 74324241 5.20%0.17
TZPT-6 95.77+0.17 0.531+0.26
TZPT-7 90.43+2.05 1.1040.02
TZPT-8 90.99+3.87 1.9640.01
TZPT-9 99.69+0.19 0.60+0.03
TZPT-10 98.43+0.12 0.1040.02
TZPT-11 96.96+0.01 0.3740.01
TZPT-12 80.2242.01 3.0440.12
TZPT-13 97.66+0.09 0.3240.04
TZPT-14 95.85+0.35 0.4610.03
TZPT-15 89.0411.01 2.9140.04
TZPT-16 96.67+2.57 0.9140.15
TZPT-17 97.301+0.41 0.134+0.02
TZPT-18 94.511+0.91 0.5040.03
TZPT-19 78.131£0.08 3.9440.01
TZPT-20 98.26+0.06 0.4540.05
TZPT-21 97.98+0.01 0.5610.04

“NasVO, [ICso=(1.86+0.24) pg/mL] as a positive control;* values tested at
20 pg/mL concentration;  values calculated by nonlinear fitting through the
inhibition rate at 5 pg/mL concentration.

&2 HipLEYAS PTPIB HIEE ¢
Table 2 Inhibitory activities of target compounds against PTP1B

Compound Inhibition rate®/% ICso/(ugemL ")
TZPT-1 84.031+3.92 6.121+0.04
TZPT-2 81.94+1.83 3.64%0.12
TZPT-3 91.77+1.30 0.90%0.01
TZPT-4 90.6610.81 1.2240.01
TZPT-5 70.1242.54 6.981+0.33
TZPT-6 91.96+2.55 1.1940.02
TZPT-7 89.60+1.97 4.01+0.21
TZPT-8 94.351+1.87 3.72%+0.44
TZPT-9 94.27+1.68 2.9610.18
TZPT-10 95.35+3.36 0.67%0.11

TZPT-11 93.651+5.24 1.1040.07

TZPT-12 88.9610.31 4.77+0.35

TZPT-13 95.5440.34 1.0240.08

TZPT-14 98.5540.32 3.6610.06

TZPT-15 89.13£0.83 6.01%+1.53

TZPT-16 89.91+4.58 3.4240.04

TZPT-17 93.3712.80 0.87%£0.07

TZPT-18 92.55+1.18 1.1610.03

TZPT-19 79.131+0.74 5.51%£0.27

TZPT-20 94.924+1.83 1.11%0.01

TZPT-21 92.234+0.29 3.78+0.50

“ Oleanolic acid [ICsp=(1.25%0.09) pg/mL] as a positive control. ® Values
tested at 20 pg /mL concentration. ¢ Values calculated by nonlinear fitting
through the inhibition rate at 5 pg /mL concentration.
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3H), 2.10~1.87 (m, 8H), 1.37 (t, J=7.1 Hz, 3H); IR
(KBr) v: 3030, 2960, 1740, 1675, 1630, 1370, 1250, 1105
cm L

324 1,3,5- =% - EAX ("D /I o /o e b )- 1 H-ot
w43 B (TZPA-1~TZPA-3) 8 5 1%,

F 100 mL BRI+, A 0.01 mol 1,3,5- =M~
AR (5 Bk / R W€ / B R 2 )-1H- T P -4- 32 TR 2 B
TZPE-1~TZPE-3, I\ 7 mL J/K Z A 7 mL PYE
W, JAE 60 C, Mn#FEEI, AT EE, A
20 mL NaOH J&#(2 mol/L), 4k%/ )3 6 h, TLC Ml )%
MHERE, fFRBL5E4, ZABRIGK CBEF P AR, 2
mol/L i ER B 1T 2 pH N 4~5, B EANTH, k.
R B 25 5, 13 EAR =) TZPA-1~TZPA-3.

(4,6- M IpRIE-1,3,5- =& -2-JE)-3- F B - 1 H-MiE k-4
R R (TZPA-1): % 3% (0 [ 4K, & 69.8%. mp. >
300 ‘C; "HNMR (500 MHz, CDCL;) 6: 12.63 (s, 1H), 8.92
(s, 1H), 3.80~3.63 (m, 16H), 2.41 (s, 3H); IR (KBr) v:
3436, 3031, 2950, 1740, 1682, 1630, 1380, 1250, 1105
-1

(4,6- —WRIEE-1,3,5- =& -2-5E)-3- F B - 1 H-MiE k-4
R R (TZPA-2): % 3% (0 [H 4K, & 79.2%. mp. >
300 ‘C; "HNMR (500 MHz, CDCLs) 6: 12.38 (s, 1H), 9.02
(s, 1H), 3.74 (t, J=5.0 Hz, 8H), 2.58 (s, 3H), 1.63~1.52
(m, 12H); IR (KBr) v: 3440, 3030, 2947, 1760, 1680, 1635,
1380, 1105 cm ™.

(4,6- MG e FE-1,3,5- = & -2- 3 )-3- FA - 1 - L k-
4-R % 2R (TZPA-3): R H a1, IR 70.1%. m.p.
278.9~279.7 °C; '"H NMR (500 MHz, CDCl3) 6: 12.11 (s,
1H), 9.06 (s, 1H), 3.80~3.59 (m, 8H), 2.58 (s, 3H), 1.95~
1.86 (m, 8H); IR (KBr) v: 3430, 3035, 2940, 1745, 1670,
1632, 1375, 1110 cm ™.

325 1,3,5-="A-1H-wtwk— =vk jf o — ok 7 4 4
TZPT-1~TZPT-21 %4 %,

R, K 0.5 mmol HA]4A AT B HT #10.2
mmol P4 T 3R 100 mL = i, &H 10 mL
FZEM POCL IO, JHEZE 90 C, [Ek5E £V
J&, A 0.6 mmol H[H]1& TZPA, INEEFHE S 135 C(5
FRE A HT SONEFHEZE 110 °C), BRI %156 & AR,
10 min J5AEFGEANTH, 4ERM S h RVEIE
&, R B AINE] 200 mL vKokH, 2 RE,
NaOH ¥ pH & 6~7, A A, Hidkid
w, Y, FEAH OB ClES(S Ak HT
NI AR e ), TS B AR Y TZPT-1 ~
TZPT-21.

6-(3- /1 3-1-(4,6- — M Ibk-4-F5)-1,3,5- = E-2-55)-1H-

cm
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ML I 4 i )-3- 3 3 [1,2,4] = M 5 [3,4-b][1,3,4] W — Mk
(TZPT-1): KAGREAE, K 60.1%. mp.>300 C; 'H
NMR (500 MHz, CDCLy) §: 8.93 (s, 1H), 8.09 (d, J=7.7
Hz, 2H), 7.57~7.51 (m, 3H), 3.97~3.87 (m, 16H), 2.77
(s, 3H); >C NMR (125 MHz, CDCl;) J: 172.28, 167.08,
160.55, 152.12, 144.20, 141.23, 138.63, 133.22, 131.01,
129.43, 127.37, 103.32, 65.52, 44.09, 13.99; IR (KBr) v:
3030, 2940, 1650, 1610, 1545, 1445, 1380, 1250, 1105,
739, 682 cm '; HRMS (positive-ESIMS) caled for
CosHyoN | O,S [M+H]" 532.1991, found 532.1976.

6-(3-F 3-(4,6- bR -1,3,5- = Ha-2- 35 )- 1 H- M -
4-FE)-3- 501 B 3 [1,2,4] = M I [3,4-b][1,3,4] e — M4k
(TZPT-2): WAz (i i, & 71.1%. mp. 294.5~
295.8 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.94 (s, 1H),
8.24 (d, J=17.7 Hz, 2H), 7.37 (d, J=7.8 Hz, 2H), 3.90~
3.73 (m, 16H), 2.65 (s, 3H), 2.42 (s, 3H); °C NMR (125
MHz, CDCls), §: 172.34, 167.51, 161.09, 152.13, 144.17,
14223, 138.62, 136.25, 129.33, 127.09, 125.17, 103.22,
66.73, 45.12, 21.22, 13.09; IR (KBr) v: 3030, 2930, 1650,
1615, 1550, 1445, 1380, 1250, 1110, 835, 691 cm '
HRMS (positive-ESIMS) calcd for CysHxgN;;0,S [M+
H]" 546.2148, found 546.2143.

6-(3-F 3-(4,6- bR -1,3,5- = W23 )- 1 H- N -
4- F)-3- %) $2 7K B [1,2,4] = Mk I [3,4-b][1,3,4] ME Mk
(TZPT-3): &A% (A [E 1, R 42.3%. mp. 291.0 ~
292.1 “C; '"H NMR (500 MHz, CDCl3) 6: 10.07 (s, 1H),
8.92 (s, 1H), 8.41 (d, J=7.9 Hz, 2H), 7.56 (d, J=7.9 Hz,
2H), 3.84 (s, 16H), 2.71 (s, 3H); °C NMR (125 MHz,
CDCly), 0: 172.33, 167.42, 160.02, 152.23, 144.53, 146.25,
138.74, 130.35, 125.23, 121.16, 103.27, 66.82, 46.09,
13.87; IR (KBr) v: 3260, 3030, 2940, 1655, 1612, 1547,
1438, 1375, 1235, 1115, 829, 690 cm '; HRMS (posi-
tive-ESIMS) calcd for Cp4HyN;;O5S [M+H]" 548.1941,
found 548.1942.

6-(3-F 3 -(4,6- IR -1,3,5- = Ha-2- 35 )- 1 H- M -
4-FE)-3- 501 G0 -[1,2,4] = M I [3,4-b][1,3,4] HE — Mk
(TZPT-4): HAFERE A, R 62.7%. m.p.>300 C; 'H
NMR (500 MHz, CDCl;) §: 8.91 (s, 1H), 8.33 (d, J=8.5
Hz, 2H), 7.54 (d, J=8.5 Hz, 2H), 3.77~3.69 (m, 16H),
2.69 (s, 3H); C NMR (125 MHz, CDCly), d: 172.27,
167.55, 160.72, 152.77, 144.07, 141.02, 138.29, 131.08,
125.27, 123.83, 121.27, 103.47, 65.52, 45.09, 13.92; IR
(KBr) v: 3035, 2945, 1650, 1615, 1540, 1445, 1380, 1250,
1115, 821, 685 cm '; HRMS (positive-ESIMS) calcd for
Cy4H,sCIN{ 0,8 [M+H]" 566.1602, found 566.1598.
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6-(3- 1 3 -(4,6- MR- 1,3,5- = Wa-2-J)- 1 H-MH k-
4-F)-3- X FRIE ML T AR I -[1,2,4] =M IF[3,4-b][1,3,4] M
M (TZPT-5): 35 KR 0 [ 44, W% 67.8%. mp.>
300 ‘C; '"H NMR (500 MHz, CDCl3) 6: 8.92 (s, 1H), 8.35
(d, J=8.5 Hz, 2H), 7.58 (d, J=8.5 Hz, 2H), 3.87~3.80
(m, 16H), 3.42~3.31 (m, 4H), 2.71 (s, 3H), 1.85~1.80
(m, 4H); °C NMR (125 MHz, CDCly), 6: 172.32, 167.57,
161.02, 152.43, 146.25, 142.37, 138.46, 135.24, 129.31,
126.25, 123.37, 103.72, 66.45, 54.47, 45.09, 25.61, 13.89;
IR (KBr) v: 3030, 2950, 1728, 1655, 1612, 1543, 1430,
1380, 1235, 1120, 845, 691 cmfl; HRMS (positive-
ESIMS) caled for C,H33N;,05S [M+H] " 629.2519,
found 629.2516.

6-(3- 1 3 -(4,6- MR E-1,3,5- = Wa-2-3)- 1 H-MiE k-
4-FE)-3- 1 TR bE 3 -[1,2,4] = M 3F [3,4-b][1,3,4] & — Ik
(TZPT-6): %A% 4 [E 44, r# 51.8%. m.p. 233.5~
2343 °C; '"H NMR (500 MHz, CDCl;) 6: 8.92 (s, 1H),
3.82~3.72 (m, 16H), 2.82 (t, J=7.6 Hz, 2H), 2.70 (s, 3H),
1.90~1.81 (m, 2H), 1.44~1.38 (m, 4H), 0.92 (t, J=7.0
Hz, 3H); *C NMR (125 MHz, CDCl5), 0: 172.04, 167.45,
160.07, 152.44, 142.16, 138.45, 103.46, 65.52, 45.09,
32.48,25.42, 24.89, 22.26, 15.19, 13.92; IR (KBr) v: 3030,
2940, 1690, 1380, 1240, 1105, 685 cm™'; HRMS (positive-
ESIMS) caled for C,3HypN;jO,S [M+H]' 526.2461,
found 526.2459.

6-(3-F 5:-(4,6- bk AL -1,3,5- — B8 -2- 45k )- 1 H- L -
4-36)-3-1E+ —Fe e -[1,2,4] =ML FF[3,4-b][1,3,4] 16E — M4
(TZPT-7): A%t B A, # 59.4%. mp. 296.2~
297.9 °C; 'H NMR (500 MHz, CDCl;) J: 8.87 (s, 1H,),
3.97~3.87 (m, 16H), 3.31 (t, J=7.6 Hz, 2H), 2.69 (s, 3H),
1.96~1.89 (m, 2H), 1.49~1.43 (m, 2H), 1.39~1.23 (m,
14H), 0.88 (t, J=6.4 Hz, 3H); “C NMR (125 MHz,
CDCLy) 6: 172.05, 167.42, 160.02, 152.23, 146.25, 144.53,
141.03, 138.74, 130.27, 12523, 121.16, 103.27, 66.82,
46.09, 13.87; IR (KBr) v: 3030, 2935, 1640, 1375, 1219,
1110, 690 cm '; HRMS (positive-ESIMS) caled for
CoHuuN1;0,S [M+H]" 610.3400, found 610.3390.

6-(3-F 2:-(4,6- —WRMEHE-1,3,5- =8 -2-3%)-1 H-IE -
4- 3 )-3- K FE [1,2,4] = M I [3,4-b][1,3,4] WE M
(TZPT-8): kA% (4 [ 44, r# 54.8%. m.p. 282.9~
284.2 °C; '"H NMR (500 MHz, CDCl;) 6: 8.94 (s, 1H),
7.97 (d, J=17.7 Hz, 2H), 7.55~7.51 (m, 3H), 3.83 (t, J=
4.7 Hz, 8H), 2.76 (s, 3H), 1.69~1.61 (m, 12H); *C NMR
(125 MHz, CDCly), 6: 172.44, 167.05, 160.27, 152.12,
144.35, 141.27, 138.23, 133.05, 131.27, 129.03, 127.10,
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103.47, 43.04, 25.37, 22.13, 13.76; IR (KBr) v: 3030,
2935, 1645, 1610, 1540, 1438, 1380, 1105, 735, 690 cm ';
HRMS (positive-ESIMS) caled for CrgH3N;;S [M+H]"
528.2406, found 528.2409.

6-(3-F 3E-(4,6- —WRME JE-1,3,5- = W23 )- 1 H-Ni k-
4-F£)-3- 0 B 3 [1,2,4] = M 5 [3,4-b][1,3,4] ME M
(TZPT-9): A% o [d &, & 69.9%. mp. 286.9 ~
287.4 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.93 (s, 1H),
8.27 (d, J=7.7 Hz, 2H), 7.37 (d, J=7.8 Hz, 2H), 3.83 (t,
J=4.7 Hz, 8H), 2.74 (s, 3H), 2.44 (s, 3H), 1.69~1.64 (m,
12H); C NMR (125 MHz, CDCly), d: 172.38, 167.09,
160.52, 152.17, 144.36, 142.62, 138.32, 136.26, 129.17,
127.44, 125.27, 103.42, 43.25, 25.27, 22.09, 20.97, 13.43;
IR (KBr) v: 3030, 2935, 1650, 1617, 1543, 1438, 1380,
1105, 832, 682 cm™'; HRMS (positive-ESIMS) calcd for
CoHy, N S [M+H]" 542.2563, found 542.2562.

6-(3-F 3E-(4,6- " WRME JE-1,3,5- = W23 )- 1 H-Ni k-
4- F)-3- %) $2 7K B [1,2,4] = Mk I [3,4-b][1,3,4] ME Mk
(TZPT-10): 25 0 [ 44, Y& 39.6%. m.p. 205.1~
206.6 ‘C; '"H NMR (500 MHz, CDCl3) 6: 10.12 (s, 1H),
8.93 (s, 1H), 8.41 (d, J=7.9 Hz, 2H), 7.54 (d, J=7.9 Hz,
2H), 3.83 (t, J=4.6 Hz, 8H), 2.74 (s, 3H), 1.68~1.64 (m,
12H); C NMR(125 MHz, CDCly) d: 172.46, 167.44,
160.27, 152.09, 146.53, 144.58, 141.30, 138.20, 130.22,
125.09, 121.22, 103.29, 43.37, 25.37, 22.23, 13.77; IR
(KBr) v: 3250, 3030, 2940, 1651, 1620, 1545, 1440, 1375,
1120, 840, 690 cm™'; HRMS (positive-ESIMS) calcd for
CaH3oN; OS [M+H]" 544.2355, found 544.2356.

6-(3-F 3E-(4,6- —WRIE JE-1,3,5- = W23 )- 1 H-NH k-
4-F£)-3- 0F G 3 [1,2,4] = M 5 [3,4-b][1,3,4] ME — M4
(TZPT-11): &3 [ 4k, W3 58.0%. m.p. 250.0~
251.1 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.94 (s, 1H),
8.34 (d, J=8.4 Hz, 2H), 7.54 (d, J=8.4 Hz, 2H), 3.74 (t,
J=5.3 Hz, 8H), 2.76 (s, 3H), 1.69~1.53 (m, 12H); "*C
NMR (125 MHz, CDCly) 6: 172.27, 167.58, 160.74,
152.83, 144.07, 141.25, 138.39, 131.08, 123.47, 121.64,
103.47, 43.03, 25.22, 22.17, 13.92; IR (KBr) v: 3030,
2940, 1650, 1625, 1540, 1445, 1375, 1110, 821, 685 cm .
HRMS (positive-ESIMS) caled for CosHoCIN|;S [M+H]"
562.2016, found 562.2005.

6-(3-F 3E-(4,6- —WRIE JE-1,3,5- = W52 )- 1 H-Ni -
4-F)-3- X R IR ML e R 3 -[1,2,4] —MEFF[3,4-b][1,3,4] W
M (TZPT-12): R AR B 4R, W% 62.1%. m.p.
296.6~297.4 ‘C; '"H NMR (500 MHz, CDCl;) d: 8.93 (s,
1H), 8.32 (d, J=8.5 Hz, 2H), 7.50 (d, J=8.5 Hz, 2H), 3.73

1230 http://sioc-journal.cn/

© 2018 Chinese Chemical Society & SIOC, CAS

(t, J=5.3 Hz, 8H), 3.42~3.36 (m, 4H), 2.75 (s, 3H, CH3),
1.81~1.60 (m, 16H); *C NMR (125 MHz, CDCl;) d:
172.42, 167.43, 161.15, 152.03, 146.21, 142.32, 138.29,
135.46, 129.51, 126.08, 123.09, 103.02, 54.17, 43.44,
25.25, 22.12, 13.76; IR (KBr) v: 3030, 2940, 1728, 1649,
1620, 1537, 1445, 1375, 1115, 845, 690 cm '; HRMS
(positive-ESIMS) caled for C;HyN;,0S [M + H] *
625.2934, found 625.2936.

6-(3-F1 3-(4,6- —WRMEJE-1,3,5- = Wa-2-3)- 1 H-N -
4-FE)-3- 1F TR 58 JE -[1,2,4] = W8 I [3,4-b][1,3,4] e — M
(TZPT-13): ¥ 3 (O [& 44, WL 41.6%. mp. 2153~
217.1 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.88 (s, 1H),
3.73 (t, J=5.2 Hz, 8H), 2.80 (t, J=7.7 Hz, 2H), 2.66 (s,
3H), 1.81~1.75 (m, 2H), 1.81~1.75 (m, 12H), 1.46~
1.34 (m, 4H), 0.99 (t, J=7.3 Hz, 3H); >C NMR (125
MHz, CDCly) 6: 172.07, 167.42, 160.09, 152.43, 144.21,
142.15, 138.42, 103.60, 43.44, 32.19, 25.90, 25.42, 24.66,
22.86, 22.08, 15.16, 13.84; IR (KBr) v: 3030, 2935, 1660,
1380, 1120, 690 cm™'; HRMS (positive-ESIMS) caled for
CasHioN | S [M+H]" 522.2876, found 522.2869.

6-(3-F1 3-(4,6- —WRME JE-1,3,5- = Wa-2-3)- 1 H-N -
4-F£)-3-1F+ — B -[1,2,4] = WL FF[3,4-b][1,3,4] e — 14
(TZPT-14): A7 ([l 44, WL 47.5%. mp. 2102~
211.4 °C; 'H NMR (500 MHz, CDCl;) d: 8.88 (s, 1H),
3.83 (t, J=5.2 Hz, 8H), 3.10 (t, J=7.6 Hz, 2H), 2.67 (s,
3H), 1.95~1.89 (m, 2H), 1.70~1.64 (m, 12H), 1.47~
1.41 (m, 2H), 1.37~1.25 (m, 14H), 0.87 (t, J=6.8 Hz,
3H); “C NMR (125 MHz, CDCl3) d: 172.05, 167.42,
160.08, 152.35, 144.20, 141.08, 138.39, 103.57, 43.38,
31.09, 29.85, 29.13, 28.95, 25.91, 25.04, 22.83, 22.01,
21.24, 15.12, 13.22; IR (KBr) v: 3035, 2940, 1650, 1375,
1105, 682 cm '; HRMS (positive-ESIMS) caled for
Cy;HuN ;S [M+H]" 606.3815, found 606.3818.

6-(3-H1 Jk-(4,6- Mg b Jk-1,3,5- =W -2-J)- 1 H-Hiit
M 4- FE)-3- 9% FE [1,2,4] = W I [3,4-b][1,3,4] HE
(TZPT-15): ik, UK 62.9%. m.p.>300 C; 'H
NMR (500 MHz, CDCly) d: 8.97 (s, 1H), 8.39 (d, J=7.7
Hz, 2H), 7.57~7.49 (m, 3H), 3.63~3.51 (m, 8H), 2.76 (s,
3H), 1.87~1.82 (m, 8H); *C NMR (125 MHz, CDCl;) 6:
172.28, 167.04, 160.57, 152.10, 144.09, 141.33, 138.64,
133.27, 131.12, 127.46, 103.42, 54.25, 25.14, 13.76; IR
(KBr) v: 3030, 2940, 1650, 1627, 1543, 1438, 1370, 740
cmfl; HRMS (positive-ESIMS) caled for CyHysNyiS
[M+H]" 500.2093, found 500.2097.

6-(3- FH J:-(4,6- Mg ke Jk-1,3,5- — e -2-F%)- 1 H-Mit
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M -4 F )3 %f FY 2 -[1,2,4] = W - [3,4-b][1,3,4]ME — 1
(TZPT-16): FEFEE A, 1K 69.2%. mp.>300 C, 'H
NMR (500 MHz, CDCLy) §: 8.96 (s, 1H), 8.27 (d, J=7.7
Hz, 2H), 7.37 (d, J=7.8 Hz, 2H), 3.76~3.58 (m, 8H),
3.61 (s, 4H), 2.74 (s, 3H), 2.44 (s, 3H), 1.98~1.93 (m,
8H); °C NMR (125 MHz, CDCLy) d: 172.35, 167.51,
161.12, 152.24, 144.16, 142.25, 138.43, 136.21, 129.34,
127.07, 125.12, 103.22, 54.19, 25.23, 21.25, 13.73; IR
(KBr) v: 3030, 2945, 1659, 1620, 1540, 1445, 1375, 1109,
841, 685 cm '; HRMS (positive-ESIMS) caled for
CosHaogN| S [M+H]" 514.2250, found 514.2235.

6-(3- F Jk-(4,6- kg b Jk-1,3,5- = e -2- 3k )- 1 H-Hiit
M -4-H6)-3- % FE IR L[ 1,2,4] = MR FF[3,4-b][1,3,4] 18 — 1k
(TZPT-17): ¥ 38 L[ &, W03 40.3%. m.p. 244.7~
2452 °C; '"H NMR (500 MHz, CDCly) 6: 10.11 (s, 1H),
8.93 (s, 1H), 8.40 (d, J=7.9 Hz, 2H), 7.54 (d, J=7.9 Hz,
2H), 3.54~3.49 (m, 8H), 2.74 (s, 3H), 1.82~1.80 (m,
8H); C NMR (125 MHz, CDCLy) d: 172.60, 167.42,
160.44, 152.26, 146.27, 144.25, 141.30, 138.74, 130.47,
125.58, 121.24, 103.45, 54.25, 25.14, 13.46; IR (KBr) v:
3264, 3030, 2940, 1655, 1621, 1543, 1445, 1370, 1110,
845, 682 cm '; HRMS (positive-ESIMS) caled for CoqHoe-
N;;0S [M+H]" 516.2042, found 516.2039.

6-(3- F 3L -(4,6- Mg ke FE-1,3,5- = W -2- 3L )- 1 -l
M43 )-3- % G AR FE-[1,2,4] = W HF[3,4-b][1,3,4] 18 — 1
(TZPT-18): ¥ 3 (o [H &, Y3 58.9%. m.p. 239.1~
240.2 C; '"H NMR (500 MHz, CDCl;) 6: 8.97 (s, 1H),
8.34 (d, J=8.4 Hz, 2H), 7.54 (d, J=8.4 Hz, 2H), 3.67~
3.52 (m, 8H), 2.75 (s, 3H), 1.99~1.91 (m, 8H); °C NMR
(125 MHz, CDCly) 6: 17227, 167.53, 160.71, 152.74,
144.29, 141.22, 138.26, 131.08, 123.75, 121.27, 103.46,
54.26, 25.65, 13.58; IR (KBr) v: 3030, 2945, 1652, 1625,
1540, 1440, 1380, 1110, 821, 685 cm™'; HRMS (positive-
ESIMS) caled for Co4H,sCIN;S [M+H] " 534.1703,
found 534.1701.

6-(3- F JE-(4,6- kg b Jik-1,3,5- = e -2-Jik)- 1 H-Hiit
M -4~ B )-3- 0F B BRI i bE R R -[1,2,4] = M JF
[3,4-b][1,3,4] & — M (TZPT-19): ¥ A% (0 [H 4k, fe R
59.8%. m.p.>300 C; 'H NMR (500 MHz, CDCl3) o:
8.94 (s, 1H), 8.32 (d, J=8.5 Hz, 2H), 7.54 (d, J=8.5 Hz,
2H), 3.83~3.58 (m, 12H), 2.74 (s, 3H), 2.01~1.94 (m,
12H); *C NMR (125 MHz, CDCly) d: 172.32, 167.43,
161.25, 152.38, 146.76, 142.38, 138.56, 135.26, 129.32,
126.29, 123.37, 103.32, 54.37, 25.23, 13.25; IR (KBr) v:
3030, 2940, 1728, 1650, 1620, 1538, 1445, 1375, 1120,

Chin. J. Org. Chem. 2018, 38, 1223~1232

© 2018 Chinese Chemical Society & SIOC, CAS

842, 690 cm '; HRMS (positive-ESIMS) caled for
CoH33N,0S [M+H]" 597.2621, found 597.2620.

6-(3- H 2k -(4,6- ML A br Jk-1,3,5- =W -2-Fk)- 1 H-fit
M4 FE)-3-1F e [ 1,2,4] = M F£[3,4-b][1,3,4] W€ —
(TZPT-20): ¥ 3 (0 [& 44, WeZ 47.1%. mp. 201.2~
202.9 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.92 (s, 1H),
3.72~3.61 (m, 8H), 2.80 (t, J=7.5 Hz, 2H), 2.66 (s, 3H),
1.97~1.90 (m, 8H), 1.45~1.35 (m, 6H), 0.92 (t, J=7.0
Hz, 3H); *C NMR (125 MHz, CDCl3) §: 172.18, 167.35,
160.24, 152.36, 144.23, 142.15, 138.57, 103.55, 54.27,
32.46, 25.88, 25.02, 24.83, 22.16, 15.25, 13.29; IR (KBr)
v 3030, 2942, 1661, 1380, 1110, 682 cm '; HRMS
(positive- ESIMS) caled for C,HiN; S [M + H]*
494.2563, found 494.2564.

6-(3- H Jk-(4,6- ML A brJk-1,3,5- =W -2-Fk)- 1 H-hit
-4 )-3- 1+ — B JE-[1,2,4] = M 51 [3,4-b][1,3,4]E —
Me(TZPT-21): B (Ol 44, I 43.1%. mp. 213.8~
215.1 ‘C; '"H NMR (500 MHz, CDCl;) 6: 8.92 (s, 1H),
3.73~3.59 (m, 8H), 2.95 (t, J=7.6 Hz, 2H), 2.63 (s, 3H),
1.97~1.90 (m, 8H), 1.89~1.73 (m, 2H), 1.47~1.41 (m,
2H), 1.36~1.25 (m, 14H), 0.89 (t, J=6.8 Hz, 3H); "°C
NMR (125 MHz, CDCly) &: 172.14, 167.39, 160.09,
152.40, 14421, 141.07, 138.62, 103.25, 54.28, 31.17,
29.95, 29.12, 28.85, 25.92, 25.22, 22.83, 21.24, 15.14,
13.29; IR (KBr) v: 3035, 2940, 1657, 1375, 1115, 690
cm '; HRMS (positive-ESIMS) caled for CaoHuNyiS
[M+H]" 578.3502, found 578.3504.

3.3 B#raFHIEMENR

H b A% Cde5B A1 PTPIB MM
B SO 2y ik o 5E . R ERE IR BN 20 pg/mL
[I261 R, #E4T Cde25B A1 PTP1B 403 P47 75 1K,
RIGIEFINHI R KT 50% &Y, HRIKRERN S
ng/mL, BEAT IR, AR S I 1 5 R R B AT R
LML G A A R E AR OC R, B OICs, fH.
Cdc25B FNEPETR A P Nay VO, AR YES 8, ik

S256 2 B SCHR (3417775 T; PTPIB A0 35 14 Ik
DASF IR IR S BE PR R, i 128 2 56 2 2% SCRR (35111 7
VEHT.

BOM 0 IR 0 e [ SORT 245 0 O P B I E, E
SR AU AT R 745 B s MR 2 O A A

5 Bh#4 %} (Supporting Information) H Frfb &4 1A
W BRGNS A P TUE. IX LS RE AT DL G B AR T D sl
(http://sioc-journal.cn/)_ T %K.
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