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Abstract

Eight new 2-(1-benzyl-1H-[1,2,3]-triazol-4-methylthio)-5-methylbenzoxazole 3(a~h) were synthe-
sized with 2-amino-4-methylphenol, methanedithione and 3-bromoprop-1-yne as starting materi-
al, followed by cyclo reaction, substitute reaction and Click reaction. Their structures have been
determined by elemental analysis, IR, MS and 'H NMR data. The bioactive assay for the newly pre-
pared compounds manifested that four compounds exhibited good inhibitory activity against
CDC25B in 20 uM (ICso value up to 13.23 ug/mL).
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PA2-EFE-4- R . —ARAGBRAI3- RN ERE, 236, BUR. ClickRPLA T 8T i#2-(1-BUAR
-1H-[1,2,3]- =& ME-4- FER HE)-5- F R HFEMAL 53 (a~h) . HEWHZTWE, SRR TR 5
FiE - kA b vE MR R B, 7E20 uMBIRE T, B4 MUE X CDC25B B BT HAHIE
HiMH R H7i£68.18%, [Cs5077%13.23 ug/mL,

E3: 4]
2-F E-4- By, FIHIER, 1,2,3-ZF M, BVLER,. PiEESE
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1. 5|8

FHFREM L —RARW MY, EEEZ . KRG LA ZHNH, KEMARRHZRLEY
HAT ZWAEYNS M ZGERHE, WAPE. PUmReE. PUME SR RMER1] [2] [3] [4]. ik, XFFZ%
AW A B AR A S T T R = KRR . H AT T A BT 2P 85 1 I 2R mEmk
frEY, HIR T eI R AEMIEYES] (6] [7][8]. N T FikH A B A WU EMIE R 248, & R
J AV (1) 2R EMEATT A= AT AR NATT A BRI L DR

1,2,3- =M e — KRR E Z W FOCESLIMEEY, Tz 6125, ekl Safase 7 K B8 wln 77 T [9],
Rl e A Z WAEETE, WPtE[10]. iR PURTE(1L]. PUMIRE12] [1I31FEA, )Lk
TR T ML TR R TRk, BARE LT 1,2,3- =8 ML AW 45 S A VS v
FIIRIE[14]-[19], (RN HAEH 1,2,3- =50 E R B 102K FERERERT A1 A RS AT R v T A 5 ) 5
WARGE o 55T [R5 14 (1 25 FAE [F] — 2 b SR AR Re B B G AL A W AR Wi X — e, AR ST F VA 1
WAE R R T, ff 23035 L IFIEME S| N B 1,2,3- =8 ML &, #eita RSN 2-(1-BUL
-1H-[1,2,3] = P-4- FRG JE ) -5- FRR 2R R RERR AL A1, U I 7 398 73 281 LA Y S840 g 1 P R 7 P T 5
M AW X 77 T BRI T8 AR W SCHRIRE . A s 2 LI 1

N

NH, . O ii N /—— iii N N
U S T
OH N O o
1

2 3
33, R:C6H5; 3b, R= 3-CF3C6H4; 3c, R:3-FC6H4; 3d, 3,4-C12C6H3; 3e, R:3-N02C6H4;
3f, R:3—CH3C6H4; 3g, R:2,3,4,5,6-F5C6; 3h, R= 4-CF3OC6H4.
Regents and Conditions: (i) KOH, EtOH, reflux; (ii) KI, K5POy, 3-bromoprop-1-yne,
reflux; (iii) CuBr,, DMF, NaN;, RCH,Br, reflux.

Scheme 1. Synthetic route of compounds 3(a~h)
E 1. LAY 3(a~h)ME L
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2. SR FGE
2.1. FERFISUE

XRC1 B Ak A & (IR AR IE);  Variand00MHz R REFEIRIL(Me,Si A AR, DMSO-dg J9IEF):
Finnigan-MAT4510 BUFR %A%, B 7U5 4 ESI; FT-IR169 HLT M GIEA (A KBr 5 A, AR )
Carlo-Erba-1106 BTG HT{X.

Hee pr R AT S 2 i ik, BREE AL, Rt — DA,

2.2. FEE 1 IERR

7E 50 mL (B IIN 2-50 28 -4-FF 22Ky 1.09 g (0.01 mol)F1 —fiifbhk 3.04 g (0.04 mol), TEZ
IR NN B 20 mL A1 EALET 0.56 g (0.01 mol), MHARNA 4 h, HEORE(TLOMRE N, MM 5E
B, WEIESR, IKEME, AMmBERE PH £ 6~7, BIMAZROEERE, #iboMoRamz, A
HUZF/KBE(100 mL x 2), AIHEHAE, ToKTRIREN TR, FREd et 28 R AR 2 O CBE, 1338 6l 4
R~ A 1o F B IF DL 11 IONRRIRS, eZ8 R 2396500, AEJEAT, RITFIV Ak v 2R B =
3:1), VAW, 25 2207, Bk B (A, I E 92%. "H NMR (DMSO, 400 MHz, ppm), &: 13.82 (s,1H, S-H),
7.39 (d, J = 8 Hz, 1H, Ar-H), 7.06 (s,H, Ar-H), 7.06 (s, 1H, Ar-H), 2.37 (s,3H, ArC-H). MS m/z (%): 165 (M",
100).

2.3. hEE 2 &R

FREX 5- 1 k23 2 I (Fh [A] 44 1) 0.66 g (4 mmol). FHALAT 0.066 g (0.4 mmol) A /KRN 0.85
g (4 mmol) T 50 mL [FJELEH+, I 10 mL ZFEEW, fE=HE. SAEAE TS MAIRE R 0.31 mL (4
mmol), fE 82°C NI 5h, W ZEER, I8, HRARIEN, 19BFRL GRS MPM ™ &, R
A2 300~400 HEERAEZHTEEBA: V A MERV L8R =3:1), WESHE R 2 B, hekkk Xk
A, ARERR R, B — B A Bl AR A IR 97.44%. 'H NMR(CDClL5,400 MHz,
ppm), &: 7.40 (s,1H, Ar-H), 7.32 (d, J = 8 Hz,1H, Ar-H),7.07(d, J = 8 Hz,1H, Ar-H),4.08(d, J = 8 Hz, 2H,
SC-H), 2.45(s, 3H, ArC-H), 2.30 (t, J = 4 Hz, 1H, C=C-H). *C NMR (CDCl;, 100 MHz, ppm) &: 162.8, 150.3,
141.9, 134.2, 125.1, 118.7, 109.3, 75.3, 72.4, 21.41, 20.7. IR (KBr) v: 3315, 1620, 1572(C=N), 628 (C-S)cm’;
MS m/z (%): 203 (M, 100).

2.4. BRRULEH 3(a~h)BIS

7£ 20 mL §) R BARE i N B &AL 0.715 g (1.1 mmol). #ALAR 0.0112 g (0.05 mmol), 3@ A
WA, BAFEEER R BRENMESHR, REHEMAFE 0.1902 g (1 mmol)H [f{A 2, H 1 mL DMF
TR, ARG AR S A E N R AR P I S AR RS IR mmol) S TE N R M ARE Y, T
70°CIRM 5h, RMN5EEE, BHIEER, MK20mL, ZBIFEFI(15 mL x 3), &3 BRalEE, Tk
REREN T8, ZRELVER, M= ENT iR Vv Ak v 28R 48 = 3: DA 2N B AL A9
3(a-h).

&Y 3a: AGEE, JTF 92. 5%."H NMR(CDCl3,400 MHz, ppm), J: 7.58 (s, 1H, triazole ), 7.33 (s, 1H,
Ar-H), 7.30 (t, J = 4 Hz, 3H, Ar-H ), 7.24 (d, J = 6.4 Hz, 1H, Ar-H), 7.21-7.18 (m, 2H, Ar-H), 7.01 (d, J= 6.8
Hz, 1H, Ar-H), 5.44 (s, 2H, N-CH,), 4.56 (s, 2H, SC-H), 2.41 (s, 3H, Ar-CH3). °*C NMR (CDCls, 100 MHz,
ppm) d: 164.0, 150.2, 143.8, 141.9, 134.2, 129.1, 128.7, 127.9, 124.9, 122.9, 118.4, 109.3, 54.1, 30.9, 21.4. MS
m/z (%): 336 (M, 100). Anal. calcd for C;sH;(N4OS: C 64.26, H 4.79, N 16.65; found C 64.27, H 4.76, N 16.63.
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&Y 3b: R AE AR, 1R 87.3%."H NMR(CDCl;,400 MHz, ppm), o: 7.70(s, 1H, triazole), 7.44 (m,
2H, Ar-H), 7.28 (s, 2H, Ar-H), 7.21 (s, 1H, Ar-H), 7.13 (d, J = 8.4 Hz, 1H, Ar-H), 6.99 (d, J =8.4 Hz, 1H,
Ar-H), 5.43 (s, 2H, Ar-CH,), 4.49 (s, 2H, S-CH,), 2.31 (s, 3H, Ar-CH;). °*C NMR (CDCl;, 100 MHz, ppm) 6:
163.8, 150.1, 144.0, 141.8, 135.7, 134.1, 131.2, 129.6, 125.4, 125.3, 124.9, 124.6(q, J = 30 Hz), 124.5, 123.2,
118.3, 109.2, 53.3, 26.7, 21.2. MS m/z (%): 404 (M", 100). Anal. caled for C oH,sFsN,OS: C 56.43, H 3.74, N
13.85; found C 56.41, H 3.76, N 13.84.

&Y 3¢ WA EAR, W 77.3%."H NMR(CDCl,,400 MHz, ppm), 6: 7.62 (s, 1H, triazole), 7.32 (s,
1H, Ar-H), 7.24-7.23 (m, 2H, Ar-H), 7.04-7.00 (m, 2H, Ar-H), 6.96 (d, J = 8 Hz, 1H, Ar-H), 6.91 (d, J = 8 Hz,
1H, Ar-H), 5.44 (s, 2H, Ar-CH,), 4.51 (s, 2H, S-CH,), 2.43 (s, 3H, Ar-CH3). *C NMR (CDCls, 100 MHz, ppm)
5: 163.8, 150.2, 148.3, 144.4, 144.8, 136.6, 134.2, 133.8, 130.2, 125.0, 123.6, 123.2, 122.8, 118.4, 109.3, 53.0,
28.9, 21.4. MS m/z (%): 354 (M, 100). Anal. calcd for C;gH;sFN,OS: C 61.00, H 4.27, N 15.81; found C 61.03,
H 4.26, N 15.84.

& 3d: WEARE A, R 74.2%."H NMR(CDCl;,400 MHz, ppm), d: 7.63 (s, 1H, triazole), 7.34-7.23
(m, 4H, Ar-H), 7.02-6.98 (m, 2H, Ar-H), 5.39 (s, 2H, Ar-CH,), 4.55 (s, 2H, S-CH,), 2.41 (s, 3H, Ar-CH;). "°C
NMR (CDCls, 100 MHz, ppm) J: 163.8, 150.2, 144.4, 144.3, 141.8, 134.6, 133.2, 133.0, 131.2, 129.3, 125.0,
123.0, 118.6, 118.4, 109.3, 52.8, 26.9, 21.4. MS m/z (%): 404 (M", 100). Anal. caled for C,sH,,CL,LN,0S: C
53.34, H 3.48, N 13.82; found C 53.37, H 3.46, N 13.84.

aY) 3e: W EEAR, WE 79.2%. "H NMR(CDCl;,400 MHz, ppm), 6: 8.11-8.05 (m, 2H, Ar-H), 7.72
(s, 1H, triazole), 7.50-7.42 (m, 2H, Ar-H), 7.23-7.20 (m, 1H, Ar-H), 6.99 (d, J = 2 Hz, 1H, Ar-H), 5.55 (s, 2H,
Ar-CH,), 4.55 (s, 2H, S-CH,), 2.38 (s, 3H, Ar-CHj). *C NMR (CDCls, 100 MHz, ppm) 6: 163.9, 150.3, 148.3,
144.5, 1442, 136.5, 134.2, 133.8, 130.2, 125.0, 123.6, 123.2, 122.6, 118.4, 109.3, 53.1, 26.9, 21.4. MS m/z (%):
381 (M", 100). Anal. calcd for C;5H;sNsO5S: C 56.68, H 3.96, N 18.36; found C 56.70, H 3.98, N 18.34.

& 3 WA, IR 86.8%.'H NMR(CDCl5,400 MHz, ppm), 6: 7.55 (s, 1H, triazole), 7.31 (s,
1H, Ar-H), 7.23-7.21 (m, 1H, Ar-H), 7.14-7.07 (m, 4H, Ar-H), 7.01-6.98 (m, 1H, Ar-H), 5.37 (s, 2H, Ar-CH,),
4.53 (s, 2H, S-CH,), 2.40 (s, 3H, Ar-CH3), 2.28 (s, 3H, Ar-CHj). *C NMR (CDCl;, 100 MHz, ppm) d: 164.0,
150.2, 143.8, 141.9, 138.6, 134.1, 131.4, 129.8, 128.2, 128.0, 124.9, 122.8, 118.4, 109.3, 101.7, 53.9, 26.9, 21 4,
21.1. MS m/z (%): 350 (M*, 100). Anal. caled for C;oH;N,OS: C 65.12, H 5.18, N 15.99; found C 65.10, H
5.16, N 15.96.

& 3g: WEGEE, W& 98.5%."H NMR(CDCl;,400 MHz, ppm), 6: 7.55 (s, 1H, triazole), 7.32 (s,
1H, Ar-H), 7.23-7.21 (m, 2H, Ar-H), 5.38 (s, 2H, Ar-CH,), 4.54 (s, 2H, S-CH,), 2.42 (s, 3H, Ar-CH;). °C NMR
(CDCls, 100 MHz, ppm) J: 163.8, 150.2, 146.6, 144.2, 141.8, 134.3, 134.1, 125.0, 123.2, 122.8, 118.3, 109.3,
108.2, 53.8, 26.6, 21.4. MS m/z (%): 426 (M", 100). Anal. caled for C,sH;;FsN,OS: C 50.71, H 2.60, N 13.14;
found C 50.68, H 2.62, N 13.16.

& 3h: W AR, R 86.8%.'"H NMR(CDCl5,400 MHz, ppm), d: 7.61 (s, 1H, triazole), 7.33(s,
1H, Ar-H), 7.25-7.21 (m, 3H, Ar-H), 7.15-7.13 (m, 2H, Ar-H), 7.04-7.02 (m, 1H, Ar-H), 5.46 (s, 2H, Ar-CH,),
4.57 (s, 2H, S-CH,), 2.42 (s, 3H, Ar-CH3), 2.28 (s, 3H, Ar-CH;). *C NMR (CDCl;, 100 MHz, ppm) : 163.9,
150.2, 149.3(t, J = 2Hz), 141.9, 134.2, 133.1, 129.4, 125.0, 124.2, 122.9, 121.6, 121.4, 118.4, 109.3, 53.2, 26.7,
21.4. MS m/z (%): 420 (M, 100). Anal. caled for CoH;sF3N40,S: C 54.28, H 3.60, N 13.33; found C 54.31, H
3.63, N 13.36.

()
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3. ER5118

AR 8 A 2-(1-BUAR-1H-[1,2,3]- = Z M-4- F R 5% )-5- FE R SR R REMR AL 59 3a~3h Y N [EIA, 57
F& 4~ DMF Al DMSO, K] & I A8 4k, He g4t MS. 'TH NMR. °C NMR Flt &4
TS 2IRRE, A BP0 R0 AR AL A .
3.1. BIRFR B9850

5 L2 (2- P A ) AR IR 5 B IR S NaNy [ SO A& — 2R i R 342301k e 32, B Click 2
No SEEGEE R BURTSRARIA LA W TR NO,y KER(X), SRt 7R CH i, &
NI ZE Gy AT, TTLA 74.2%~98.5% MRS 2] H Ax4b 549 3(b-h) (% 1, entries 2-8).

Table 1. The reaction of compounds 2 with benzyl bromide and NaNj catalyzed by CuBr,*
%% 1. CuBn, 11L& 2 558 & NaN; B [ °

N\ =, RCH,Br NaN3, 5 mol% CuBr, N\ = N
\C[ Ofs DMEF, 70°C, 5h \C[O%S ~
2 3(a~h)
Entry R Product Time (h) Yield (%)°
1 CeHs 3a 5 92.5
2 3-CF;CeHs 3b 5 87.3
3 3-FC¢H4 3¢ 5 77.3
4 3,4-CLL,C¢H; 3d 5 74.2
5 3-NO,CsHy 3e 5 79.2
6 2,3,4,5,6-FsCs 3f 5 98.5
7 3-CHyCH, 3g 5 86.8
8 4-CF;0C¢H4 3h 5 86.8
“I mmol 2, 1 mmol RCH,Br, 1.1 mmoL NaN;, 1 mL DMF; °43&p=%K,
Table 2. The inhibition rates for CDC25B of the compounds 3(a-h) in vitro®
2. L&Y 3(a-h)XF CDC25B HY4NEIEM: ©
Entry Product Inhibition (%) ICso (ng/mL)
1 3a 21.24 -
2 3b 68.18 13.23
3 3¢ 66.32 13.55
4 3d 15.12 -
5 3e 65.78 13.56
6 3f 53.76 14.68
7 3g 22.13 -
8 3h 18.56 -
9 Na;VO, 100 0.55

“Concentration: 20 pg/mL, Inhibition (%) > 50% (L&A : 20 ng/mL, HHIZ(%) > 50%), A #HI7EA; *Standard drug (FRHEZ5H).

()
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3.2. BHHLSY 3 RIBE SR

&Y 3 1) "H NMR 3 &, 78§ 7.72~7.55 ppm 7247 HBURI B (T8 )88 H sk &9 1,2,3-=F M3k
) C=C-H 5T MW, 7E 6 6.80~7.50 ppm Y H| A 1) 22 BN 75 B8 F 1) i IR WU . #E 6 5.55~5.38
ppm A A7 L HARL A Ar-CHLN FIIARIAIE,  Ar-CHy-trizaole HAMINIFETE 6 4.51~4.57
ppm. WAV MS 1EEY, AR HREDIG R S FETIE, SHEMNSFA—%. B, d
Y3 NHERED .

3.3. BiREY 3 B SN

PP I8 A SR FE K A A st 4T LR 340 24 8 1 25B (CDC25B) [l 3 34T 425 PR o FL D e
i ) 50T 245 i gk o ik AT

HOji: KM P IEIRY) OMFP(4E F L SO LIEERTR), 4 CDC25B LRI 5 15 2174 OMF 1E4
485 nm R G AR S KA 535 nm B RTRIN 95645 5, AT ISR A3 14 A48 4 L AL &
X FIIH L. SR8 H CDC25B Bk FIBHE S AL &8 NayVO,, IS8 DMSO. A58
IR IS S R R AR ROE R, AT Graphpad Prism % 2 37547 AR £ P DR A5 21 2 3081 R BE (IC 50)
fHo MRgsRan 2 frr, BRWEY) 3(a, d, g, S, LG 3(b,c,e,DTEWRE Y 20 uM B35 R H A 45 (1)
Pt CDC25B ik, H 1Cs0 N 13.23~14.68 ug/mL. [FI 0] LA H 24230 EIEA W T3E(F, NOyI, Hix
WAV RE LI RIF BT CDC25B i1 .

4. g

DA 2-Z BE-4-F LR . HiAb BT 3-IRITHCAJERL, 3K, B Click RFLE LT 8 AN 2-(1-
HUAR-1H-[1,2,3]- = 5 Mk -4- FHBR Ik )-5- FH FE A FFREMEAL 54 3(a~h), WG AEDDE MRS SRR, 7E 20 uM
WEET, &R RIFHHT CDC25B JiEtE, HANHIZ A1 E 68.18%, ICs, A1k 13.23 ug/mL.
TR IR, M7 EA E T gt — Py AR BT HUMRIS R L, IRAIR I g5 5
AEVIETEZ IR R Bk, 2-(-BUR-1H-[1,2,3]- = ZMe-4- FR i 35 )-5 - F R SR SR REMe AT A mT LUE A bt
IR 250 (R 58 3 0y 1R ATk — R A R .

EHEWmHE

VU R R E K 2 WE AT A B B 4 (No. CX2016SZ063) , VY )11 48 BF 4% T BH 7 52 # 4 % 5 B
(N0.2015NZ0033).
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