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Synthesis of thienopyridine derivatives and its anti-platelet activity in vivo
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Abstract: To explore novel ADP receptor inhibitors with anti-thrombotic activity, eighteen compounds were

synthesized and their structures were confirmed by '"H NMR and MS. The results showed that the activity of

compound C1 was superior to ticlopidine in platelet aggregation inhibition tests in vivo and worthy for further

investigation. Compounds A4, B2, C4 and C7 possessed moderate platelet aggregation inhibitory activities.
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Scheme 1 Synthetic route of compounds A, B and C

Table 1 Structures, physical properties and mp of target

compound A
_R
I N e
S

Compd. R Character mp/C
Al @( White solid 66.5 —68.2
CN
A2 @f\ White solid 184.2 — 186.0
CF;
X . .
A3 | White solid 244.0 — 246.7
~-N
et
A4 NG N/j White solid 83.2-85.5
=
N\
A5 White solid 113.6 — 115.8
=
|
A6 N\’ / White solid 204.3 —205.8
Table 2  Structures, physical properties and mp of target

compound B

Compd. R Character mp/C
B1 @(\ White solid 158.1 —160.2
CF3
B2 ©i\ White solid 170.5-173.1
Cl
X . .
B3 C(\ White solid 159.8 - 161.2
N
N\
B4 ©/\/\(\ Yellow solid ~ 165.0 — 165.9
Z
(0]
B5 N NJK/ Yellow solid 209.0 — 210.6
R
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Table 3  Structures, physical properties and mp of target

compound C
0
HsC
S

Compd. R Character mp/C
C1 @( White solid 92.3-93.9
CN
C2 (r White solid 101.2 - 103.5
CF3
X . .
C3 | Ny Hol White solid 184.2- 1859
=
Cc4 @\HC' White solid 1703 -173.2
Cl
\
c5 N ) White solid 190.5 — 192.4
N\
C6 HCI Yellow solid ~ 209.0 — 210.0
=
o]
c7 N NJK/ White solid 150.8 — 152.7
Cl cl
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Table 4 Spectral data of target compounds

Compd. '"H NMR (400 MHz, DMSO-d¢) MS (m/z)

Al 2.87-2.93 (m, 4H), 3.62 (s, 2H), 3.93 (s, 2H), 6.69—6.71 (d, IH, J = 4.8 Hz), 7.07-7.08 (d, 1H, J = 5.2 Hz), 7.35-7.39  254.0, 116.0, 89.0,
(t, 1H, J=7.6 Hz), 7.57-7.59 (m, 1H), 7.54-7.67 (m, 2H) 42.0

A2 3.07-3.10 (m, 2H), 3.36-3.64 (m, 2H), 4.23 (s, 2H), 4.60 (s, 2H), 6.88-6.90 (d, 1H, J = 5.2 Hz), 7.44-7.45(d, 1H, J= 297.1, 159.1, 110.0,
4.8 Hz), 7.66-7.70 (t, 1H, J = 11.2 Hz), 7.80-7.83 (m, 2H), 8.39 (s, 1H) 36.0

A3 3.17-3.20 (t, 2H, J = 11.2 Hz), 3.59-3.62 (t, 2H, J = 11.2 Hz), 4.35 (s, 2H), 4.70 (s, 2H), 6.87-6.88 (d, 1H, J= 11.2  231.0, 138.0, 110.0,
Hz), 7.43-7.44 (d, 1H J = 11.2 Hz), 7.64-7.67 (m, 1H), 8.02-8.04 (d, 1H, J = 8.0 Hz), 8.11-8.15 (m, 1H), 8.75-8.76 (t, 65.0, 36.0
1H, J = 4.8 Hz)

A4 2.74-2.76 (t, 2H, J = 9.6 Hz), 2.78-2.80 (t, 2H, J = 8.0 Hz), 3.47 (s, 2H), 3.72 (s, 2H), 6.55-6.56 (d, 1H, J = 4.0 Hz), 296.1, 158.1, 110.0,
6.74-6.76 (d, 1H, J = 5.2 Hz), 7.23-7.24 (d, 1H, J = 5.2 Hz), 7.79-7.80 (d, 1H, J = 4.8 Hz), 7.89-7.96 (m, 2H), 42.0
8.40-8.41 (d, 1H, J= 5.6 Hz), 8.59-8.60 (d, 1H, J= 6.4 Hz)

A5 2.90-2.92 (d, 4H, J = 8.0 Hz), 3.68 (s, 2H), 4.06 (s, 2H), 6.69-6.70 (d, 1H, J = 4.8 Hz), 7.07-7.08 (d, 1H, J= 4.8 Hz), 143.0, 109.9, 43.0
7.50~7.54 (m, 1H), 7.69—7.73 (m, 2H), 7.80-7.82 (d, 1H, J = 8.4 Hz), 8.08-8.14 (m, 2H)

A6 2.15 (s, 3H), 3.08-3.12 (d, 1H, J = 16.0 Hz), 3.25-3.28 (d, 1H, J = 12.0 Hz), 3.41 (s, 1H), 3.70 (s, 1H), 3.85 (s, 3H), 246.0, 204.0, 138.0,
4.27-431 (d, 2H, J = 16.0 Hz), 4.50-4.53 (d, 2H, J = 12.0 Hz), 6.41 (s, 1H), 6.92-6.93 (d, 1H, J = 5.2 Hz), 7.44-7.46  110.0, 66.0, 42.0
(d, 1H, J= 5.2 Hz)

Bl  2.03-2.14 (m, 1H), 2.49-2.57 (m, 1H), 3.45-3.65 (m, 1H), 3.58 (s, 1H), 4.13-4.20 (t, 1H, J = 28.0 Hz), 4.43 (s, 1H), 313.0,253.0, 159.0,
4.57 (s, 2H), 6.47 (s, 1H), 7.54-7.59 (m, 1H), 7.85-7.86 (d, 1H, J = 5.2 Hz), 8.00-8.06 (m, 1H), 8.21-8.28 (m, 1H) 109.0, 36.0

B2 2.05-2.08 (m, 1H), 2.59-2.61 (d,1H, J = 8.8 Hz), 3.44-3.66 (m, 2H), 3.81-4.15 (m, 2H), 4.70-4.71 (d, 2H, J=4.0 Hz), 279.0,219.1, 168.1,
6.48 (s, 1H), 7.44-7.51 (m, 2H), 7.58-7.60 (d, 1H, J = 8.0 Hz), 7.99-7.93 (m, 1H) 125.0, 97.0, 36.0

B3 2.07-2.11 (m, 1H), 2.58-2.62 (m, 1H), 3.40-3.47 (m, 1H), 3.54-3.58 (d, 1H, J = 16.0 Hz), 4.13-4.20 (t, 1H, J=28.0 154.0,93.0, 36.0
Hz), 4.43-4.47 (d, 1H, J = 16.0 Hz), 4.52-4.60 (m, 1H), 4.72—4.76 (m, 1H), 6.47 (s, 1H), 7.54—7.59 (m, 1H), 7.83-7.86
(t, 1H, J = 12.0 Hz), 7.99-8.06 (m, 1H), 8.69-8.72 (m, 1H)

B4 2.12-2.16 (m, 1H), 2.61-2.66 (m, 1H), 3.54-3.57 (t, 1H), 3.66-3.70 (d, 1H, J = 13.2 Hz), 4.57-4.60 (d, 1H, J = 12.0 297.0, 169.1, 143.0,
Hz), 4.72-4.74 (d, 1H, J = 8.0 Hz), 4.75-4.79 (m, 2H), 6.51 (s, 1H), 7.68-7.72 (t, 1H, J = 11.8 Hz), 7.84-7.88 (t, 2H, 65.0, 36.0
J=16.0 Hz), 8.06-8.08 (d, 1H, J= 8.0 Hz), 8.11-8.13 (d, 1H, J = 8.0 Hz), 8.54-8.56 (d, 1H, J = 8.0 Hz)

B5  2.07-2.09 (d, 1H, J = 8.0 Hz), 2.60 (s, 1H), 3.00-3.04 (m, 4H), 3.40-3.68 (m, 6H), 4.20-4.27 (m, 2H), 4.46-4.48 (m, 425.0, 272.0, 200.0,
2H), 4.76-4.80 (m, 1H), 6.57 (s, 1H), 7.13=7.17 (m, 1H), 7.31-7.34 (m, 2H) 168.0, 97.0, 42.0

C1 225 (s, 3H), 2.70 (s, 2H), 2.78 (s, 2H), 3.40 (s, 2H), 3.81 (s, 2H), 6.42 (s, 1H), 7.45-7.49 (1, IH, J = 14.8 Hz), 7.60— 312.0, 270.0, 145.0,
7.62 (d, 1H, J = 8.0 Hz), 7.66-7.69 (t, 1H, J= 14.8 Hz), 7.80~7.82 (d, 1H, J = 7.6 Hz) 126.0, 89.0, 43.0

C2 227 (s, 3H), 2.81-2.83 (t, 4H, J = 8.0 Hz), 3.50 (s, 2H), 3.86 (s, 2H), 6.30 (s, 1H), 7.32-7.36 (m, 1H), 7.51-7.54 (m, 471.0, 355.0, 313.1,
1H), 7.63-7.65 (d, 1H, J = 8.0 Hz), 7.87—7.88 (d, 1H, J = 7.6 Hz) 253.1, 159.0, 126.0,

43.0

C3 278 (s, 3H), 2.98-3.18 (1, 2H, J = 11.6 Hz), 3.58-3.61 (t, 2H, J = 11.6 Hz), 4.25 (s, 2H), 4.62 (s, 2H), 6.56 (s, 1H), 289.1, 245.1, 196.0,

7.44-7.50 (m, 1H), 7.98-7.98 (d, 1H, J = 4.0 Hz), 8.00-8.02 (m, 1H), 8.69-8.70 (d, 1H, J = 4.4 Hz) 154.0,93.1, 65.1,
43.0

C4  2.28(s, 3H), 2.98-3.02 (d, 1H, J = 15.6 Hz), 3.17-3.18 (d, 1H, J = 6.8 Hz), 3.52 (s, 1H), 3.67 (s, 1H), 4.18 (s, 2H), 4.85 321.0, 279.0, 246.0,
(s, 2H), 6.59 (s, 1H), 7.44-7.51 (m, 2H), 7.57-7.59 (d, 1H, J = 7.6 Hz), 8.02-8.04 (d, 1H, J = 6.4 Hz) 154.0, 126.0, 43.0

C5  2.15(s, 3H), 2.28 (s, 3H), 2.96-3.00 (d, 1H, J = 16.0 Hz), 3.18-3.19 (d, 1H, J = 5.6 Hz), 3.40-3.43 (t, IH, J= 13.6 Hz), 263.0, 196.0, 138.1,
3.68 (s, 1H), 3.86 (s, 3H), 4.15 (s, 2H), 4.50-4.52 (d, 2H, J = 7.2 Hz), 6.4 (s, 1H), 6.60 (s, 1H) 109.0, 65.0, 36.0

C6 228 (s, 3H), 3.13-3.14 (t, 2H, J = 8.0 Hz), 3.69-3.71 (t, 2H, J = 8.0 Hz), 4.35 (s, 2H), 4.82 (s, 2H), 6.58 (s, IH), 7.67— 196.1, 143.1, 115.1,
771 (t, 1H, J= 152 Hz), 7.83-7.87 (t, IH, J = 15.6 Hz), 7.91-7.93 (d, 1H, J = 8.4 Hz), 8.06-8.10 (t, 2H, /= 19.2 Hz), 36.0
8.53-8.55 (d, 1H, J=8.4 Hz)

C7 226 (s, 3H), 2.70-2.71 (d, 2H, J = 4.8 Hz), 2.77-2.80 (t, 2H, J = 10.4 Hz), 2.94 (s, 4H), 3.39 (s, 2H), 3.46 (s, 2H) 3.62  466.9, 196.0, 168.0,

(s, 2H), 3.70 (s, 2H), 6.44 (s, 1H), 7.10~7.13 (m, 1H), 7.29-7.31 (t, 2H, J = 6.0 Hz)

126.0,43.0

Table 5 Anti-platelet activity of target compounds.

n=10, x+s.

P <0.01 (ticlopidine, A1, Ad, B2, C1, C4, C7 vs control)

Compd. Maximum Inhibition ratio/% Compd. Maximum Inhibition ratio/%
Control 65.3+9.6 - B3 68.5+8.5 -49
Ticlopidine 268 +8.6" 58.9 B4 60.7+9.9 7.0
Al 478+5.07 26.8 B5 543+8.8 16.8
A2 52.1+45 20.2 C1 114+7.7" 82.5
A3 58.6+9.7 10.2 c2 64.7+9.8 0.9
A4 346+89" 47.0 Cc3 63.9+9.0 2.1
A5 69.9+11.6 -7.0 C4 332+ 11.07 492
A6 41.7+10.0 36.1 C5 59.8+9.0 8.4
B1 446+11.6 31.7 C6 70.6£9.6 -8.1
B2 34241077 47.6 c7 325+9.17 50.2
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SCXK (%) 2005-0013 o BH Xt e 24 4 e ST 52 oy 1 7l
fl, SEEMIRE, 2ERE 99.7%.
1 HEEM
1.1 A ZUEMHER (L A2 Affl)

¥ 4,5, 6, 7-VUEBEY IE3, 2-c]bme (1 Eh e £k (1,
17.5 g, 0.1 mol) ¥ T 100 mL ZW/K, VKA HI R
5°C, A 14.0 g RIRPA, #iidE 1 h )5, 50 mL 478
LERFER MR, &I CR LB, F KR R 4k +
T WERR LB, 134, 5, 6, 7-DUEEYY 3 (3, 2-c]
e Ry (2, 13.5 g, 0.097 mol).

¥ 4,5, 6, T-VUABEW IF[3, 2-c]ibiE (2, 13.9 g,
0.1 mol) %+ 60 mL — 5 H e Sz N-H ZE Mk (14.5 g,
0.1 mol) VRAWH, MMALE =& FIEE (240 g,
0.1 mol), 45 ‘Cx M. 3 h J&, H 50 mL Z&M/KVE 3 I,
ToKGRIRAN T4, 25T, RO, 45—k
OMPRY . # R MPIRE T 30 mL Z8E, Wk
IROBER pH = 3, 38, T4, B aEME A2, mp
184.2~186.0 'C, W% 75%.
1.2 BZELEVMEK
1.2.1 N-=ZFKHBE4, 5,6, 7-TSIEBFH(3, 2-c]ALIE
3) WEM 4,5 6, 7-TUEBEL IF[3, 2-c]lLIE(2)
(13.9 g, 0.1 mol), ¥ T 60 mL & H ke, InA=2
i (11.0 g, 0.11 mol), FHEZ 30 C, i i =%
FE LS (24 g, 0.11 mol) A 548 (50 mL) %
W, 1 h Wioe, SRsE8RE 3 h, TLC Rl 52 v 58 e %
MBI 100 mL K, 73 BSAHUH, JoKmREET
PR . YR, PR 2K BRI, FIARYIH 30 mL
R OREVER, HaBEfE 3 (375 g 98.5%), mp
95.5~96 ‘C (SCHR: % 96%, mp 95 C).
1.2.2 2-8RK-N-=FHE-2, 4, 5,6, 7, Ta-7x S EWH
F(3, 2-c|MtiE (4) BIE A ¥ 3 (38.0 g, 0.1 mol) ¥
T2 22T 1) THF (100 mL) 1, HiFE N4E -5 Ciil

JniE T34 (60 mL, 0.15 mol), =10 CHEFE 1 h, N
R =T HE (40 mL, 0.15 mol) A1 THF (100 mL) [{
BEY, RN 1 he WEIZE-15°C, 4N 30%X4,
/K (6.5 mL, 0.2 mol), £J 30 min JN5¢, MG LS
30 °C, kS h, A 15 mL A K, H 4R ZE (80
mL x3) A, SIFAHUHE, HK (60 mLx3) Yk,
IKBR R T A 8, DRV ZE BRI A, R
1 30 mL S N EEE 45 i, 15 A 44 4 (32.0 g, 80%),
mp 210.5~211 'C CGCHER: R 64%, mp 210 C).
123 2-81-2,4,5,6,7, Ta-7x SEM FE[3, 2-c]IHLIE
HEREL (5) WA K4 (39.7 g, 0.1 mol) T 110
mL ZFEF, ] 55 C, kRSN E pH 3,
HE 1.5 he P Z8BRUEHI, FIRD TN 100 mL &
i, vk, #45(18.7 g, 99 %), mp 210~212 C (SR
WH 97%, mp 212 °C)
1.2.4 5-BR-2-5-2, 4, 5, 6, 7, Ta-7x SUEM F(3, 2-¢]
menE (WA B1 Af) BIER  # 0.1 mol (&M S A
SONIEH, N 100 mL =& FHifl 29.0 g N-F kg
Wk (0.2 mol), $HiLFE N IIA = HIERF (53.0 g, 0.11
mol), [HI¥i 4 h, I, JEBIRE AR, AR
R (B 35 23 2, AR RIE IR, BT L, InA
EhIR L BRI WY pH = 5, LAY B1, 775 60%,
mp 158.1~160.2 C.
1.3 CHLEMBER (XL C2 A1)

# 0.1 mol LAY B1, H 150 mL ZJE##, N
N N-FRIEmE (14.5 g, 0.1 mol), I ZREF 10 g,
e 30 CRAY 2 h, WURZERRE, A 100 mL
—ERRE, AR E R KYER (30 mL x 3), kA
R e, B2 A C2, 77E 56%, mp 101.2~
103.5 C,
2 HETK

e e Wistar KR, 1A 200~250 g, Ffi#L5>
Mo WIEH RUERIULEX A, #EH S, FE 30
mgkg o IEHE XL TAERM 0.5% CMC-Na. 45
245 )5 2 h i 5 40 mg-kg ' B LL 24 (1 mL-kg ™)
ORI, BEE BRI, H 3.8% MIMKIR B P&, 20
H4% & /MR IMLSE (PRP) A1 3% Il /MR UL 3% (PPP),
H PAM-3 2R 0UE 38 i /R SR 2 ADP (&K
FE: 1.08 umol-L™") i3 1 ifiL /MR fe K ER 4 40 %
(maximum) & FiH# (inhibition ratio), W.3& 5.

/R ARSI 4% 2t 5
I NBCREINEIR (%) = [1 - BAERENIH/
XTHUE SREE H 40 %)) < 100%
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