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Table 1 Activity of the phenyl pyrrole akyl acids. “1Cs
represents the concentration of compounds for inhibiting 50%
platelet aggregation induced by ADP in human platelet rich

plasma
Ri_N
%N— (CH2) n—COOH
Rz
3
Compd. Ry R> R3 n /ur:zjl?L’l
5 Ph Ph Ph 6 224
6 Ph Ph Ph 7 34
7 Ph Ph Ph 8 04
8 Ph Ph Ph 9 55
9 Ph Ph Ph 10 18.6
10 H Ph Ph 8 5.8
11 Ph H Ph 8 >66
12 Ph Ph H 8 4.5
Prostaglandin 0.008
lloprost 0.002
Octimibate 1.02

55F PGly B2 . 5 3H Fric (5 i 41 2503 I/
RFEFPELE G SLIn L], a7 456 T ML/ PR 5
AR L, 7 BHAGHEATIIZRI 1Cso H 160 nmol -L Y, 3
T3k D% (500 nmol -L 1) (Meanwell NA, Rosenfeld
MJ, Wright JJK, et al. Structure-activity relationships
associated with 3,4,5-triphenyl-1H-pyrazol e-1-nonanoic
acid, anonprostanoid prostacyclin mimetic. J Med Chem,
1992, 35: 389-397).
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TORBIEMIN R . KA G Y 13 L FFIERE K Co~
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M) 2-HEEEE 456 1 (L& 25 A1 26), W51k
BERR, o 2-HEE-S-AORIEE S,
E W) 27 & AT -CH,CH - FEEME 15 203K, 15 1
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REE R, BBAH OREEVEMIR, SR 2 2 1) 2 (W) A7
B, B 121X 3 MAEYMHEEE (Meanwell
NA, Rosenfeld MJ, Trehan AK, et a. Nonprostanoid
prostacyclin mimetics. 2. 4,5-Diphenyloxazole deriva-
tives. JMed Chem, 1992, 35: 3483—3497).
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Table 2 Activity of the phenyl oxazole alkyl acids. “1Cs
represents the concentration of compounds for inhibiting 50%
platelet aggregation induced by ADP in human platelet rich

H3C.
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plasma 0O-CHCOOH

o x v e o S oiln®;
15 Singlebond O(CHa)s 4 - >77 HaC
16 Singlebond O(CH,)s 4 - >80 30
17  Singlebond O(CHy)4 3 - 4.6
18  Singlebond O(CHz); 3 - 80 25 MMM  ERE ORI
19 CH, O(CHz)s 3 - >76 FEREME T FERIR I M RS R AR |, BMS A RIWFR #E
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26 t-CH=CH  OCH, 3 6-OCHs >75 PLERINHEE (Meanwell NA, Rosenfeld MJ, Trehan
27 CHyCH;, OCH; 3 - 12 AK, et a. Nonprostanoid prostacyclin mimetics. 3.
28 CH,CH,  OCH, 3 2-OCHj 14 Structural variations of the diphenyl heterocycle moiety.
20 cisCH=CH OCH, 3 - 0.18 JMed Chem, 1992, 35: 3498-3512). #Rifij L —- IR
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Figure 1 Superposition of the structure skeleton of compounds
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structurally-novel prostacyclin partial agonist: 1). Inhi-

24, 27 and 29 bition of platelet aggregation and mechanism of action.
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Figure2 Structuresand activity of several diphenyl heterocyclic compounds
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Thrombosis Res, 1994, 74: 115-123), Clozel % kg
BHIEMIE, &R EY 31 B & R s
(ICsp 1.2 pmol-L ™Y, H-Fi2#rss gL, WimfEh
S YHEAT T Ak (Asaki T, Kuwano K, Morrison K,
et a. Selexipag: an oral and selective IP prostacyclin
receptor agonist for the treatment of pulmonary arterial
hypertension. J Med Chem, 2015, 58: 7128—-7137) .
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Table3 Activity of the diphenyl pyrazine acids with varied side
chain length. "ICsp represents the concentration of compounds
for inhibiting 50% platelet aggregation induced by ADP in
human platelet rich plasma
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Compd. X ICso /umol-L™*
32 (CH2)s 8.0
33 (CH2)e 0.3
34 (CH2)s 15
35 (CH2)40CH, 02

36 /@ 50
HoC OCHa
37 Q 20
HzCHzC OCHz

31 (CH2)7 15

3.3 fUl§EN-CH:p93E#e  DUAL&4 35 N it tb i
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Table 4 Activity of the compounds with isosteric displacement
of 35

Compd. X ICso/umol-L "
35 N-CHs 0.2
38 CH, 17
39 (@] 34
40 S 2
41 SO 37
42 SO, >100

HETIRT N-CHg [ FF AR AR 0, 5 B N-Je ik 5l
AR SV RE LS T 3£ 5.

Table5 Activity of the compounds with varied N-alkyl groups
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Compd. ICso/umol-L*
35 CHs 0.2
43 C,Hs 0.5
44 CH,=CHCH, 1.0
45 > 0.2
46 (CHs3).CH 0.2
47 O 08
48 QS;—CH; 50

# 5 RARNER TIERE KA T ELEY

(48) AFTiEE. RPN R R, o5, 3%
LA S R R R i v, e N-R RS
46 AEE R, T HEFEVERR, XA PGl AR A
P54 Ki=20 nmol LY 3T HAth i 41 i 3% 32 1A i@
H %, Blnxt PGE; 4. PGD;. PGF, fll TxA, %5244
Ve #RAR 55, T %0/ Bt S8 A FH RN R 7 3 B0 A R
S (Kuwano K, Hashino A, Asaki T, et al. 2-[4-[(5,
6-Diphenylpyrazin-2-yl) (isopropyl)-amino]butoxy]- N-
(methylsulfonyl)acetamide (NS-304), an orally available
and long-acting prostacyclin receptor agonist prodrug. J
Pharmacol Exp Ther, 2007, 322: 1181-1188).
34 EiEmNUEH T BRI ST
WEMK 2R J% (PK) TR, FH i ke 5 e
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Table 6 Pharmacokinetic parameters of compound 46 in
animals through oral administration. Each data is the mean
values of three animals (n = 3), SD omit

PK parameters Rat Dog Monkey
po dose/mg-kg™* 10 3 1
Tmax/h 0.8 038 23
Cinax/ug-mL ™" 1.9 14.9 0.11
AUC/ug-h-mL™* 17.7 176 0.65
tya/h 36 6.2 5.6
Bioavailability F/% 102 80 -

35 HMEHKRINANFE Widitk& 46 SHIFER
B, MR BRI TR, AT B AR R S A
Wit & T 46 LA M N-HREE L &) 47. T3
BT, 47 454 9 E) PGl AR/ F L 46 41K
T 13 £, NSRS VERRAC 26 f5. {H 47
A A1 5 GO A L 5 1T 7K AR B R I 2 B, TR
TR P AT IR A 1 460 MR FF ORI 5 47 S8 98 Hh
O\ 2. 8 7K AR T 1) 770 2% FR T S mT BELIT 47 (/K
ek, $REANIZHT 25 IS 02 B AR B AL BT 2
TR B, AT 46 AN (R e i
Pk g s e AR, A IRRME ML &P TR 7.
36 EREMANEFEMIER (L& 47 F1 46 HONHT
ZiRE 2], H#EA PGl A Ik BN 1E FH, X5
b F F R 2R 2 AR AR FH 55, 3R 8 FIl T X & Fh 2 Ak 1
1E IS C A BEh 7 i PR E R

O
\:jLW\/ov COOH

H3C)\ CH3

::L 0 0 0o
N/\/\/O N’ “CH3
CHs
47

® 8 MHIERY, LEW 47 X PGl ZAAEHIR
m RS A EA, K {6 260 nmol LY, i A 3
Al B R R AN AR b A2 B2 AR 455 713K T 10 000
nmol-L ™" 46 X i 538 K Z K19 K; {54 20 nmol L,
ST 47 RZ) 13 fir. X ARSI IR R 2RSS G
£/b55 130 fi5. 10 PG, RSN PGl 324 e 1
ELE % (Kuwano K, Hashino A, Asaki T, et a. 2-[4-
[(5,6-Diphenylpyrazin-2-yl)(isopropyl)-amino] butoxy]-
N-(methylsulfonyl)acetamide (NS-304), an orally available
and long-acting prostacyclin receptor agonist prodrug. J
Pharmacol Exp Ther, 2007, 322: 1181-1188).
3.7 REMWNAIEIER i T3 k- VLA
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Table 7 Pharmacokinetic parameters for 46—50 after oral administration to monkeys

:1 o 158
HaC™ ™~CHa
Compd. R Tested compd. Animals n Trmad/h Crax/pg-mL ™ AUC/ug-h-mL™ tyo/h
46 - 46 3 23 105 652 5.6
47 CHs 46 3 14.0 35 859 10.7
47 3 6.7 47 384 4.9
438 CH(CHg3). 46 2 10 13 170 14.5
438 2 10 17 128 2.3
49 CF; 46 3 31 308 85
50 NH; 46 3 20 374 Sustained release
Table8 Selective agonism of candidates 46 and 47 for prostacyclin receptor
Affinity for receptor Ki/nmol-L™*
Compd.
PGlI, PGE; PGE; PGE; PGE,4 PGD PGF, TxA2
47 260 >10 000 >10 000 >10 000 >10 000 >10 000 >10 000 >10 000
46 20 >10 000 5800 >10 000 4900 2600 >10 000 >10 000
Beraprost 39 >10 000 >10 000 0.68 7.2 >10 000 >10 000 >10 000
Treprostinil 32 212 3.6 2505 826 44 4680 >10 000
2 (lloprost) 39 11 1172 208 212 1016 131 3778
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=k, e EY) 46 BE PGl 324k, TIEE PASMC 41
fiL P CAMP /K, 514K R] (>10 h) ARk 1L
(ECso = 32 nmol-L ™), 5 E-F 1 LA ot A0 41 B 45 2
(ECso=4.3 nmol L), 46 I 7 24 10 1] L /)N A A Yt ) A=
KA T BB Hll# A A\ PASMC 4H 3458 (1Cs, = 2.9
nmol-L™Y), iXLe{RANSZIG R 46 B T-6 97 Mish bk
wlE. 1ER 46 BT Ziitk &4 47, W Milish ik sk
WA 2 KA1 mg-kg®, 19 RIS A nAq 020
iR, MASEMOEE. 47 BB I N B ThRE, IF
BEARAT O I AR K, 3R AL A eT H ) K R
i 50 Jok s . 5 2 P 45 Ao B A

A7 fFNERILEY S PG, 24 ) 5 X 5

fe, ARELIRG Y], AT e 51 K SRR AR R
i 52 1% (tachyphylaxis), 1l PGI, ALl ] R i A
AR TR 52 P 1T A W A v 7R

WEY A7 DRSS £ I 3% o 2 52 R A H
FREERETBOGYE ORI 46 TR . 47 e M kit
WEW, EXNERTEIN (selexipag), #EA I AR
Fo, UE I FIRVE IT M Bh ik s B B A R,
FDA T 2015 4 7 Aflt#E -1 (Asaki T, Kuwano K,
Morrison K, et al. Selexipag: an oral and selective
IP prostacyclin receptor agonist for the treatment of
pulmonary arterial hypertension. J Med Chem, 2015,
58: 7128-7137).



