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(57) Abstract: Disclosed are a series of novel compounds, the compounds comprising beraprost and a nitric oxide (NO) donor; as
is shown in formula I, the present invention relates to a series of compounds and to a pharmaceutical composition and use thereof.
Provided in the invention is a medicine combining beraprost sodium with an NO donor, with regard to said two components, the
invention solves the defects of: beraprost having a short elimination half-life, a large number of doses administered per day, a curative
effect being capped by saturation, and NO being a gas which breaks-down quickly in a solution and has a short metabolic half-life;
the novel compounds reduce the dosage and frequency of original prostaglandin administration, and at the same time, the compounds
releasing NO molecules in the body causes an effect of relaxing smooth muscle, this dual effect resulting in a synergistic effect of two
medicines, and improving the effectiveness and safety of the medicine.
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MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX

f£3) : ARIPO (BW, CV, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), Bk
(AM, AZ, BY, KG, KZ, RU, TJ, TM), k¥l (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).
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— P E AR MR R IURT 5 R REATAEY LA A 8

TR

AR UET HED B IR, B F— P A B AR DURT 5 2 AT EM B AT 24 2, H259)
HEY) ik
BEREA

fitits; = (Pulmonary Hypertension, PH, fuFGfiizl/ikE & Pulmonary Arterial Hypertension, PAH)
e KLU M T & A O S R IE R . BB IR S A AR TR s, Rt

H AT R T8 97 Il sh ks 1 00 32 804 N B2 3R SRS H00] CAnise A2 38D | R BR G 5 07 Can
PO AR . SE MRS CRIRIID . FIZIA RO Can I ZI IR E D FIRT 53R 32 A
AN CFESE VUMD 45 L8, USRI E AL i 280 =i S B — %A & (Nitric oxide, NO) Hl ¢cGMP
IEAERAET 5K N B LAY

XD, FIPIR R B U R R B a2y, Hh NRi 5 &84 (beraprost
sudiam) JEIX R ZGWhAEIR IR TE NI CIRSIF], BB T HAEE, J[EEGHZREG, Hik,
B G DIRT AR R P H55) CnZe R i Careload & HAE L) i) Fighty CUIRTHI IR 2854k
Esuberaprost =MIm K50 R MO EREAT 7ok R .

HT NO fERANMEM @B EREA R REER, (H3HT HAMRHE HACERE I PB4 24,
DKLt R AR (NO donor) B TFABT £ — Fiof 95230, 4R NO A4l £ i AR T4 U s 1)
KR AT T PAH 17897 (Nahar K,%%, Pharma Res. 2016); Valeant Pharma 23 & - & 17 3 7 51 %
RS HAH TP IR R IR T R SRR AL A, 7E30 YT HOLIR A B XACE AR LS 3R 51
# MR (latanoprost acid, © EmiZg#) ReVEH T # & IEDUBGEES , (EidE K0 T RS ER e

(butanediol mononitrate) NI FERETH—EME (NO), WIS/ NFEMNFIVFRMIKE (Schlemm's canal),
PEHEB AR o IX MBS 5 N HTIR T I AR I AR T AR B T I E: MR — 45 TRIH AT S ER AL, fr
HH A1 R 22 A PR B e B R 2 M PR AICIR I, R AT IR R AL, %™ Wb T 2017 554 FDA ke b7

(Fifi4 VYZULTA). BEt, SRAATZIREZEMN B NO AU E T, fetddid PN @i 2 B AE
FHIEINZRA B, & —> R HT 20T K R4

DI AR R B T Ihsh ik s e va 97 BAAE, gl s A T M Myeg ¥4 #%  (SE [ United Therap 24 7]
H & sk FEmEil (H AR Kaken Pharma H %) mifilE (H A FHH Kaken Pharma 132 [H United
Therap PiN A 743 RO BERIFAHEH A (H AR Kaken Pharma H %), LA ZAE 32, K
M PR (CN 112691109A), VEREMENENIH (HK1219665A) SR MIAYT . [FRT, NO a2y
WA T H &K Z MR . QIR PVETT (MegsonIL & WebbDJ, Expert Opin Investig Drugs,
2002; KnoxCD %%, MK5108, J Am Heart Assoc, 2016). Kk, DURT#I 2 #1A1 NO (A5G JF & £ Fi
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HNO4/H,S0,
HO L~ > ONO-_~ g,

OoNO o~ Br

K, K,COz,
DMF

SR 12 Rk

Kk ilg (13 mmol) V& T & H ke, 0 C/TJEHEQ)}? M N R AAAEER (14 mmol), 842 M 20 min
i, ¥ 2-IRCEE (6 mmol) A BRI H . 0°C&AF RS R 4 /NN, K% RN R B IK
Kep, &R (S0mL) FEEUHIK, WEH WH, IRk, MAEEIKE X, TS 2-
RO FEHTRES .

#IULATH R (60 mg), H 2 mL Jo/K DMF #f#, REULE (75 mg). BRI (62 mg) A1 2-1R
CIERSIREE (80 mg) [ R F KA, F2 S0CHM TR SN 2 h, TLC Bl N 5E4s, JiE
TF¥E7], HPLC 4ifb 5 s2iif] 1, R 67 %. 'H NMR (300 MHz, DMSO-d) 8 7.38 — 7.22 (m, 2H), 7.00 (d,
J = 5.8 Hz, 1H), 5.85 (d, J = 9.5 Hz, 2H), 4.63 — 4.51 (m, 2H), 4.38 (d, J = 12.5 Hz, 1H), 4.23 — 4.15 (m,
2H), 3.49 — 3.36 (m, 2H), 2.95 — 2.76 (m, 2H), 2.61 (dq, J = 12.5, 2.0 Hz, 1H), 2.56 — 2.39 (m, 4H), 2.28 (d,
J=13.0 Hz, 1H), 2.01 — 1.99 (m, 1H), 1.95 — 1.76 (m, 5H), 1.03 (d, J = 5.5 Hz, 3H). ESI-MS m/z: 510.2 [M
+ Na]".

St 2

O,NO

SIS 1 A T, AHIAS SR 2. "H NMR (300 MHz, DMSO-d) § 7.35 — 7.24 (m, 2H),
7.04 (ddd, J = 3.7, 2.7, 1.4 Hz, 1H), 5.88 (s, 1H), 5.82 (s, 1H), 4.71 — 4.52 (m, 3H), 4.35 — 4.10 (m, 6H),
2.86 (qd, J = 12.3, 0.9 Hz, 2H), 2.61 (dq, J = 12.5, 2.0 Hz, 1H), 2.51 — 2.37 (m, 4H), 2.36 — 2.15 (m, 3H),
1.94 — 1.74 (m, 6H), 1.00 (d, J = 5.7 Hz, 3H). ESI-MS m/z: 524.2 [M + Na]".

SEHER] 3
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SN 1 G BT i, RIS 3. "H NMR (300 MHz, Methanol-dy) 8 7.39 — 7.22 (m, 2H),
7.04 (d, J = 3.1 Hz, 1H), 5.69 — 5.46 (m, 2H), 4.69 — 4.52 (m, 3H), 4.31 — 4.09 (m, 5H), 4.01 (d, J = 12.5 Hz,
1H), 2.86 (qd, J = 12.3, 0.9 Hz, 2H), 2.70 (dq, J = 12.5, 2.0 Hz, 1H), 2.55 (dq, J = 12.3, 1.9 Hz, 1H), 2.49 —
2.38 (m, 3H), 2.28 (d, J = 13.0 Hz, 1H), 2.09 — 1.78 (m, 10H), 1.02 (d, J = 5.3 Hz, 3H).

St 4

SIS 1 S T, IS SLiE] 4. "H NMR (300 MHz, DMSO-d,) 8 7.41 — 7.24 (m, 1H), 7.07
(d, J=7.4 Hz, 1H), 5.85 (d, J=7.5 Hz, 1H), 4.71 — 4.51 (m, 2H), 4.28 — 4.00 (m, 3H), 2.94 — 2.77 (m, 1H),
2.66 (dq, J = 12.5, 2.0 Hz, 1H), 2.56 — 2.37 (m, 2H), 2.28 (d, J = 13.0 Hz, 1H), 1.94 — 1.78 (m, 5H), 1.68 —
1.54 (m, 1H), 1.02 (d, J = 5.5 Hz, 2H).

SEHER] 5

SIS 1 A BT, TS S 5. TH NMR (300 MHz, DMSO-dy) 8 7.37 (t,J = 7.5 Hz, 1H),
7.24 (dd, J = 7.5, 2.0 Hz, 1H), 7.02 (d, J = 7.7 Hz, 1H), 5.65 — 5.42 (m, 2H), 4.71 — 4.52 (m, 3H), 4.32 —
4.02 (m, 6H), 2.93 — 2.77 (m, 2H), 2.66 (dq, J = 12.4, 2.0 Hz, 1H), 2.52 — 2.26 (m, 5H), 1.95 — 1.81 (m, 5H),
1.68 — 1.59 (m, 4H), 1.53 — 1.35 (m, 4H), 1.00 (d, J = 6.5 Hz, 3H).

St 6
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o~
O,NO—O

1) KI, KyCOs,
CHZCN, 80°C, 8h

2) THF/H,0, 2N HCI

SR 6 2 Rk

IR (60 mg), H 2 mL T/KZMEEM, KB (75 mg). BREREN (62 mg) JOAN, =EiE#H
FE 10 min f5, AN 2-EHIEMRAEE (15 mg), BT 60CHAFE N 8 h, 1Lk M, FETIEHR,
TN S BE, KEEHIK, WA ERKYE—W, BHUAHKYE, HPLC #ibf5 it 6, WK 42%. 'H
NMR (300 MHz, DMSO-d) & 7.11 — 7.01 (m, 2H), 6.95 (dq, J = 7.7, 1.2 Hz, 1H), 5.90 — 5.68 (m, 2H), 5.09
(s, 2H), 4.66 — 4.56 (m, 2H), 4.22 — 4.09 (m, 2H), 3.87 (t, J = 6.2 Hz, 2H), 2.88 — 2.68 (m, 3H), 2.46 (t, J =
7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.11 (t, J = 4.7 Hz, 2H), 2.05 — 1.85 (m, 3H), 1.65 (t, J= 2.0 Hz,
3H), 1.02 (d, J = 6.8 Hz, 3H).

Sehtifsl 7

ONO

SIS 6 G ITIE:, A HIFE SR 7. "H NMR (300 MHz, DMSO-d) § 7.28 — 7.08 (m, 2H), 7.05
(dq, J=7.7, 1.2 Hz, 1H), 5.89 — 5.58 (m, 2H), 5.06 (q, J = 2.7 Hz, 2H), 4.94 (q, J = 4.5 Hz, 1H), 4.37 (t, J =
6.1 Hz, 2H), 4.22 — 4.04 (m, 2H), 3.59 (t, J = 6.1 Hz, 2H), 3.43 (dd, J = 5.5, 4.2 Hz, 1H), 2.92 — 2.66 (m,
3H), 2.46 (t,J = 7.1 Hz, 2H), 2.27 — 2.16 (m, 2H), 2.16 — 1.85 (m, 7H), 1.65 (t, J= 2.0 Hz, 3H), 1.01 (d, J =
6.5 Hz, 3H).

St 5] 8
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0,NO

SHESE 6 WA TE, AHIEEY) 8. ESI-MS m/z: 5133 [M + H]™. 'H NMR (300 MHz,
DMSO-d) & 7.25 — 7.04 (m, 2H), 7.00 (dq, J = 7.7, 1.0 Hz, 1H), 5.91 — 5.66 (m, 2H), 4.94 (q, J = 4.5 Hz,
1H), 4.57 (t, J = 6.2 Hz, 2H), 4.30 — 4.04 (m, 4H), 3.82 (t, J = 6.2 Hz, 2H), 3.72 (t, J = 6.2 Hz, 2H), 3.43 (dd,
J=5.5,42 Hz, 1H), 2.86 — 2.68 (m, 3H), 2.41 (t, /= 7.0 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.18 — 2.07
(m, 2H), 2.07 — 1.85 (m, 3H), 1.66 (t, J = 2.0 Hz, 3H), 1.01 (d, J = 6.9 Hz, 3H).

SERER] 9

SIS 6 G T2, A HIFE SR 9. "H NMR (300 MHz, DMSO-d) § 7.16 — 7.02 (m, 2H), 6.95
(dq, J = 7.7, 1.2 Hz, 1H), 5.98 — 5.66 (m, 4H), 5.11 — 4.87 (m, 3H), 4.24 — 4.03 (m, 2H), 3.43 (dd, J = 5.5,
4.2 Hz, 1H), 2.77 (dqd, J = 30.2, 6.5, 6.1, 1.1 Hz, 3H), 2.46 (t, J = 7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz,
2H), 2.11 (t, J= 4.7 Hz, 2H), 2.02 — 1.87 (m, 3H), 1.55 (t, J = 2.0 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H).

SRt 10

SIS 6 (K4 BT 1%, TRIASSEEfE] 10, "TH NMR (300 MHz, Chloroform-d) 8 7.16 — 7.02 (m, 2H),
6.95 (ddt, J = 6.0, 2.7, 0.9 Hz, 1H), 5.93 — 5.61 (m, 4H), 4.76 — 4.42 (m, 3H), 4.29 — 4.04 (m, 2H), 3.92 (d, J
= 5.5 Hz, 1H), 3.43 (dd, J = 5.5, 4.2 Hz, 1H), 2.96 — 2.63 (m, 5H), 2.45 (td, J= 7.0, 0.9 Hz, 2H), 2.30 — 2.06
(m, 4H), 2.06 — 1.84 (m, 3H), 1.57 (t, J = 2.0 Hz, 3H), 1.00 (d, J = 6.2 Hz, 3H).



WO 2023/088497 PCT/CN2023/072256

SRt 11

ONO;

St 1 B T, WSS 11. '"H NMR (300 MHz, DMSO-d) 8 7.49 — 7.30 (m, 2H),
7.18 — 7.02 (m, 4H), 6.97 (ddt, J = 7.0, 1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.52 — 5.24 (m, 2H),
4.80 (d, J=6.2 Hz, 1H), 4.39 — 4.02 (m, 5H), 3.42 (dd, /= 5.5, 4.2 Hz, 1H), 2.89 — 2.56 (m, 5H), 2.40 (t, J =
7.1 Hz, 2H), 2.26 — 1.85 (m, 9H), 1.61 (t, J = 2.0 Hz, 3H), 1.01 (d, J= 6.7 Hz, 3H).

SEHERB] 12

SIS 1 A T, ARIAS 8L 12, "H NMR (300 MHz, DMSO-d) § 7.13 — 7.02 (m, 2H), 6.95
(ddt, J=5.5, 3.3, 0.9 Hz, 1H), 5.89 — 5.57 (m, 4H), 4.94 (dt, J= 5.1, 4.3 Hz, 1H), 4.42 (qt, J= 10.4, 6.1 Hz,
2H), 4.24 — 4.06 (m, 2H), 3.43 (dd, J = 5.5, 4.2 Hz, 1H), 2.94 — 2.63 (m, 3H), 2.63 — 2.39 (m, 4H), 2.26 —
1.79 (m, 9H), 1.62 (t, J = 2.0 Hz, 3H), 0.99 (d, J = 6.8 Hz, 3H).

SRt 13

SIS 1 & T, IS se ] 13. "H NMR (500 MHz, Chloroform-d) § 7.51 — 7.30 (m, 2H),
7.19 — 7.05 (m, 4H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.52 — 5.31 (m, 2H),
4.94 (dt, J=5.1,4.2 Hz, 1H), 4.22 — 4.05 (m, 5H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.87 — 2.68 (m, 3H), 2.62

10
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(tq, J = 6.5, 1.0 Hz, 2H), 2.40 (t, J = 7.1 Hz, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.16 — 2.01 (m, 2H), 2.01 —
1.87 (m, 3H), 1.81 — 1.60 (m, 7H), 1.02 (d, J = 6.7 Hz, 3H).

SEHE] 14

SIS | A BT, ATHEIEALA Y 14, 'TH NMR (300 MHz, DMSO-d) 8 7.22 — 6.99 (m, 2H), 6.97
(ddt, J=17.3, 1.8, 0.9 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.29 — 4.15 (m,
3H), 4.15 — 4.03 (m, 3H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.89 — 2.66 (m, 3H), 2.40 (t, J= 7.0 Hz, 2H), 2.31 —
2.18 (m, 2H), 2.18 — 1.84 (m, 6H), 1.76 — 1.33 (m, 14H), 1.04 (d, J = 6.1 Hz, 3H).

S 15

SIS 1 A T, RIS 15, "H NMR (300 MHz, DMSO-d) § 7.21 — 7.05 (m, 2H), 6.97
(ddt, J=5.6,3.5, 1.1 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J= 5.0, 4.2 Hz, 1H), 4.34 — 4.10 (m,
5H), 3.75 (dd, J = 10.5, 6.3 Hz, 1H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.89 — 2.66 (m, 3H), 2.41 (t,J= 7.1 Hz,
2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.17 — 1.82 (m, 7H), 1.82 — 1.59 (m, 5H), 1.59 — 1.39 (m, 6H), 1.01 (d, J
= 6.7 Hz, 3H).

St 5] 16

11
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SIS 6 (A T, TS S 16. 'H NMR (300 MHz, DMSO-d) 8 7.13 — 7.04 (m, 2H), 6.97
(ddt, J = 5.7, 3.5, 1.1 Hz, 1H), 5.87 — 5.62 (m, 4H), 4.94 (dt, J = 5.1, 4.3 Hz, 1H), 4.32 (t, J = 6.0 Hz, 2H),
423 —4.05 (m, 2H), 3.92 (d, J= 5.5 Hz, 1H), 2.91 — 2.66 (m, 3H), 2.51 — 2.32 (m, 4H), 2.26 — 2.17 (m, 2H),
2.17 - 1.75 (m, 9H), 1.62 (t, J = 2.0 Hz, 3H), 0.99 (d, J = 6.1 Hz, 3H).

St 17

SIS 6 A T, IS A 17. "H NMR (300 MHz, DMSO-d) § 7.13 — 7.00 (m, 2H), 6.96
(ddt, J = 6.2, 2.9, 1.1 Hz, 1H), 5.89 — 5.63 (m, 2H), 5.04 — 4.83 (m, 3H), 4.69 (d, J = 6.2 Hz, 1H), 4.48 —
4.28 (m, 4H), 4.22 — 4.03 (m, 2H), 3.92 (d, J = 5.5 Hz, 1H), 2.93 — 2.60 (m, 3H), 2.40 (t, J = 7.1 Hz, 2H),
2.25-2.07 (m, 4H), 2.07 — 1.86 (m, 3H), 1.57 (t, J = 2.0 Hz, 3H), 1.00 (d, J = 6.2 Hz, 3H).

SEE] 18

OyNO

S SR 6 (A T, TS S 18. TH NMR (300 MHz, DMSO-d) 8 7.18 — 7.02 (m, 2H), 6.97
(ddt, J=5.6, 3.5, 1.1 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.71 — 4.52 (m,
2H), 4.23 — 4.04 (m, 6H), 3.43 (dd, J= 5.5, 4.2 Hz, 1H), 2.92 — 2.66 (m, 5H), 2.40 (t, J = 7.1 Hz, 2H), 2.21
(dp, J=6.2,2.0 Hz, 2H), 2.18 — 1.85 (m, 7H), 1.60 (t, J = 2.0 Hz, 3H), 1.04 (d, J = 6.8 Hz, 3H).

St 19

SIS 6 A T, HRISALE Y 19. "H NMR (300 MHz, DMSO-d) § 7.15 — 7.02 (m, 2H), 6.97
(ddt, J=17.0,1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J= 5.1, 4.2 Hz, 1H), 4.61 (t,J=17.1

12
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Hz, 2H), 4.26 — 4.04 (m, 6H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.89 — 2.67 (m, 5H), 2.39 (t, J = 7.0 Hz, 2H),
2.21 (dp, J= 6.2, 2.0 Hz, 2H), 2.17 — 1.87 (m, 5H), 1.87 — 1.73 (m, 4H), 1.60 (t, J = 2.0 Hz, 3H), 0.98 (d, J =
6.7 Hz, 3H).

St 20

B 6 A BT, ATHISALE Y 20. 'TH NMR (300 MHz, DMSO-d) 8 7.13 — 7.02 (m, 2H), 6.96
(ddt, J=5.5,3.3, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.71 — 4.51 (m,
2H), 4.40 — 4.26 (m, 4H), 4.26 — 4.05 (m, 2H), 3.43 (dd, J= 5.5, 4.2 Hz, 1H), 2.91 - 2.63 (m, 5H), 2.40 (t, J
= 7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.20 — 1.85 (m, 5H), 1.65 (t, J = 2.0 Hz, 3H), 1.02 (d, J = 6.7
Hz, 3H).

SEER] 21

SIS 6 (0 T, AT E 1 21. TH NMR (300 MHz, DMSO-d) & 7.20 — 7.10 (m, 2H), 7.01
(ddt, J=5.5,3.3, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.25 (q, J = 6.6 Hz, 1H), 4.94 (dt, J= 5.1, 4.3
Hz, 1H), 4.52 — 4.41 (m, 2H), 4.41 — 4.26 (m, 2H), 4.26 — 4.05 (m, 2H), 3.43 (dd, J = 5.5, 4.2 Hz, 1H), 2.91
—2.67 (m, 3H), 2.40 (t, J = 7.0 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.17 — 1.84 (m, 5H), 1.65 (t, J = 2.0
Hz, 3H), 1.47 (d, J = 6.6 Hz, 3H), 1.00 (d, J = 6.2 Hz, 3H).

SEE] 22

13
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SIS 6 A BOT I, TTHITFEA Y 22, 'H NMR (300 MHz, DMSO-d) 8 7.21 — 7.08 (m, 2H), 7.00
(ddt, J= 6.9, 1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.54 — 4.31 (m,
2H), 4.22 — 4.03 (m, 6H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.91 — 2.62 (m, 3H), 2.49 (t, J = 7.0 Hz, 2H), 2.40
(t, J=7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.18 — 1.82 (m, 9H), 1.55 (t, J = 2.0 Hz, 3H), 1.00 (d, J =
6.2 Hz, 3H).

SEE] 23

B 6 (A TR, FIHIASALE Y 23. "H NMR (300 MHz, DMSO-d) 8 7.17 — 7.08 (m, 2H), 7.00
(ddt, J = 5.6, 3.5, 1.1 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.09 — 4.87 (m, 3H), 4.27 — 4.05 (m, 6H),
3.43 (dd, J= 5.5, 4.2 Hz, 1H), 2.86 — 2.67 (m, 3H), 2.38 (t, J = 7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H),
2.17 - 1.87 (m, 5H), 1.87 — 1.72 (m, 4H), 1.61 (t, J = 2.0 Hz, 3H), 1.01 (d, J = 6.7 Hz, 3H).

SNt 24

SIS 6 A BROT IV, TTHITFALA ) 24. '"H NMR (300 MHz, DMSO-d) 8 7.54 — 7.38 (m, 2H), 7.30
—7.15 (m, 2H), 7.15 — 7.02 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.97 — 5.70 (m, 4H), 5.50 — 5.26 (m,
2H), 4.94 (dt, J = 5.1, 4.2 Hz, 1H), 4.80 (d, J = 6.2 Hz, 1H), 4.26 — 4.04 (m, 3H), 3.62 (g, J = 0.8 Hz, 2H),
2.77 (dqd, J = 31.3, 6.5, 6.1, 1.1 Hz, 3H), 2.43 (td, J= 7.1, 1.0 Hz, 2H), 2.27 — 1.82 (m, 7H), 1.60 (t, J = 2.0
Hz, 3H), 1.04 (d, J = 6.6 Hz, 3H).

SEE] 25
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O,NO

SIS 6 BE RTIE, ATHIfSALA Y 25. "H NMR (300 MHz, DMSO-d) & 8.04 (tt, J=2.2, 1.0 Hz,
1H), 7.92 (ddd, J = 7.7, 2.2, 1.1 Hz, 1H), 7.57 (ddq, J = 7.9, 2.2, 1.1 Hz, 1H), 7.47 (t,J = 7.8 Hz, 1H), 7.20 —
7.02 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.89 — 5.70 (m, 2H), 5.45 (t, J = 1.0 Hz, 2H), 4.94 (dt, J =
5.0, 4.2 Hz, 1H), 4.80 (d, J = 6.2 Hz, 1H), 4.46 (td, J = 6.0, 0.8 Hz, 2H), 4.37 (td, J = 6.0, 0.8 Hz, 2H), 4.26
—4.04 (m, 3H), 3.42 (dd, J = 5.5, 4.2 Hz, 1H), 2.93 — 2.62 (m, 3H), 2.41 (t,J = 7.0 Hz, 2H), 2.21 (dp, J = 5.9,
2.0 Hz, 2H), 2.16 — 1.84 (m, 5H), 1.65 (t, J = 2.0 Hz, 3H), 1.02 (d, J = 6.6 Hz, 3H).

SEE] 26

SIS 6 1A T, TR E 4 26. TH NMR (300 MHz, DMSO-d) 8 8.11 — 7.84 (m, 2H), 7.65
—7.37 (m, 2H), 7.13 — 7.01 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.92 — 5.62 (m, 2H), 4.94 (dt, J =
5.0, 4.2 Hz, 1H), 4.80 (d, J = 6.2 Hz, 1H), 4.32 — 3.95 (m, 7H), 3.45 (dd, J = 5.6, 4.3 Hz, 1H), 2.89 — 2.67
(m, 3H), 2.40 (t, J= 7.1 Hz, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.18 — 1.85 (m, 7H), 1.61 (t, /= 2.0 Hz, 3H),
1.00 (d, J = 6.8 Hz, 3H).

SEHER] 27

SIS 6 A T, RIS A 27. "H NMR (300 MHz, DMSO-d) § 8.05 — 7.89 (m, 2H), 7.58
—7.35 (m, 2H), 7.17 — 7.04 (m, 2H), 6.97 (ddt, J = 6.9, 2.0, 1.0 Hz, 1H), 5.90 — 5.65 (m, 2H), 4.94 (dt, J =
5.1, 4.2 Hz, 1H), 4.80 (d, J = 6.2 Hz, 1H), 4.30 — 4.02 (m, 7H), 3.45 (dd, J = 5.6, 4.3 Hz, 1H), 2.88 — 2.66

15
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(m, 3H), 2.49 — 2.31 (m, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.18 — 1.73 (m, 9H), 1.61 (t, J= 2.2 Hz, 3H),
1.01 (d, J = 6.4 Hz, 3H).

SEE] 28

O,NO
0,NO

SIS 6 A T2, ISR A 28. "H NMR (300 MHz, DMSO-d) § 7.22 — 7.06 (m, 2H), 7.00
(dtt, J=15.7,3.5, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J= 5.1, 4.3 Hz, 1H), 4.62 — 4.40 (m,
4H), 4.29 — 4.05 (m, 4H), 3.43 (dd, J = 5.5, 4.2 Hz, 1H), 2.87 — 2.67 (m, 3H), 2.55 — 2.39 (m, 3H), 2.26 —
2.16 (m, 2H), 2.16 — 1.85 (m, 5H), 1.66 (t, J = 2.1 Hz, 3H), 1.00 (d, J = 6.5 Hz, 3H).

SEER] 29

ZHGi) 1 & BT, WTHISAE Y 29. 'TH NMR (300 MHz, DMSO-d) 8 7.19 — 7.07 (m, 2H), 7.01
(ddt, J= 6.9, 1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.56 — 4.36 (m,
4H), 4.29 — 4.01 (m, 4H), 3.92 (d, J = 5.5 Hz, 1H), 2.91 — 2.65 (m, 3H), 2.40 (t, J = 7.0 Hz, 2H), 2.33 — 2.17
(m, 3H), 2.17 — 1.81 (m, 7H), 1.60 (t, J = 1.9 Hz, 3H), 0.99 (d, J = 6.2 Hz, 3H).

St 1] 30
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O,NO

0,NO

B 6 (A RITVE, THIASAL-E Y 30. "H NMR (300 MHz, DMSO-d) 8 7.21 — 7.07 (m, 2H), 7.00
(ddt, J=6.9, 1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.28 — 5.02 (m, 3H), 4.94 (dt, /= 5.1, 4.2 Hz,
1H), 4.74 (dd, J = 21.4, 5.9 Hz, 3H), 4.23 — 4.05 (m, 2H), 3.93 (dd, J = 5.5, 3.9 Hz, 3H), 3.42 (dd, J = 5.5,
4.2 Hz, 1H), 2.87 — 2.67 (m, 3H), 2.43 (t, J = 7.1 Hz, 2H), 2.21 (dp, J = 6.2, 2.0 Hz, 2H), 2.18 — 1.84 (m,
5H), 1.60 (t, J=2.2 Hz, 3H), 1.00 (d, J = 6.6 Hz, 3H).

SEER] 31

SIS 6 1A T, TS S 4 31. TH NMR (300 MHz, DMSO-d) 8 7.15 — 7.04 (m, 2H), 6.97
(ddt, J=6.9, 1.9, 1.0 Hz, 1H), 5.78 (qd, J = 15.6, 6.2 Hz, 2H), 5.11 (p, J = 5.6 Hz, 1H), 4.94 (dt, J= 5.0, 4.2
Hz, 1H), 4.68 (d, J = 5.6 Hz, 2H), 4.27 — 4.02 (m, 5H), 3.84 (d, J = 5.5 Hz, 2H), 3.56 — 3.29 (m, 3H), 2.86 —
2.63 (m, 3H), 2.40 (t, J= 7.1 Hz, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.17 — 1.88 (m, 7H), 1.61 (t, J = 2.2 Hz,
3H), 0.99 (d, J = 6.6 Hz, 3H).

SEE] 32
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RS VIRES

oy
N O/\O
N pmap, Tea SO2FN
N /Cl CHJCly
/0

- =

SO,Ph

B ULHTSR (60 mg) , &ML A AL A DMAP, TEA 2 mL Fo/K G A, SIamse
PO/ s RSN 3 mL SRR, RIKH 10%MEhmse ik, Mk —x, o
VE, VEWGRYAE, HPLC 4ifb 3z 32, Y% 40%. 'H NMR (300 MHz, DMSO-d) 8§ 7.94 — 7.73 (m,
2H), 7.69 — 7.50 (m, 3H), 7.13 — 7.02 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 6.11 —5.95 (m, 2H), 5.89
~5.64 (m, 2H), 4.94 (dt, J = 5.0, 4.2 Hz, 1H), 4.80 (d, /= 6.2 Hz, 1H), 4.22 — 4.03 (m, 3H), 3.45 (dd, J = 5.6,
4.3 Hz, 1H), 2.88 — 2.65 (m, 3H), 2.43 (t, J = 7.1 Hz, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.18 — 1.84 (m,
5H), 1.61 (t, J=2.1 Hz, 3H), 1.00 (d, J = 6.2 Hz, 3H).

St 33

SIS 32 BIE TR, ATHI#L &4 33. 'H NMR (300 MHz, DMSO-d) & 8.04 — 7.90 (m, 2H),
7.73 —7.49 (m, 3H), 7.17 — 7.02 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.93 — 5.61 (m, 2H), 4.94 (dt,
J=5.0,4.2 Hz, 1H), 4.63 (td, J = 6.2, 1.0 Hz, 2H), 4.43 (t, J = 6.2 Hz, 2H), 4.27 — 4.00 (m, 3H), 3.45 (dd, J
= 5.6, 4.3 Hz, 1H), 2.88 — 2.62 (m, 3H), 2.40 (t, J = 7.1 Hz, 2H), 2.29 - 1.86 (m, 7H), 1.55 (t, J = 2.1 Hz,
3H), 1.01 (d, J = 6.2 Hz, 3H).

St 1] 34

18
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2 S 32 B A RTTE, FTHITGALEY) 34, 'H NMR (300 MHz, DMSO-d) 8 8.12 — 7.91 (m, 2H),
7.70 — 7.54 (m, 3H), 7.17 — 7.04 (m, 2H), 6.97 (ddt, J = 7.0, 2.0, 1.0 Hz, 1H), 5.89 — 5.63 (m, 2H), 4.94 (dt,
J=5.0,4.2 Hz, 1H), 4.80 (d, J= 6.2 Hz, 1H), 4.43 (t, J = 6.1 Hz, 2H), 4.24 — 4.03 (m, 5H), 3.45 (dd, J = 5.6,
4.3 Hz, 1H), 2.88 — 2.67 (m, 3H), 2.40 (t, J = 7.1 Hz, 2H), 2.27 — 1.85 (m, 9H), 1.57 (t, J = 1.9 Hz, 3H), 0.99
(d,J = 6.6 Hz, 3H).

SEHE] 35

SIS 32 WG RO E, Al LAY 35. 'TH NMR (300 MHz, DMSO-d) & 8.04 — 7.84 (m, 2H),
7.70 — 7.52 (m, 3H), 7.16 — 7.04 (m, 2H), 6.97 (ddt, J= 7.3, 1.8, 0.9 Hz, 1H), 5.90 — 5.63 (m, 2H), 4.94 (dt,
J=5.1,4.2 Hz, 1H), 4.47 — 4.31 (m, 2H), 4.24 — 4.00 (m, 5H), 3.45 (dd, J = 5.6, 4.3 Hz, 1H), 2.89 — 2.62 (m,
3H), 2.48 — 2.34 (m, 2H), 2.21 (dp, J = 5.9, 2.0 Hz, 2H), 2.20 — 1.87 (m, 5H), 1.87 — 1.72 (m, 4H), 1.62 (t, J
= 1.8 Hz, 3H), 0.99 (d, J = 6.2 Hz, 3H).

BRI 1, AP NO BB R
K H Griess ¥R FIRE A1) NO £E /KR HH 41 1R) S8 ALFR NO27, NO2 M1 Griess i FITE LB G,
R S YIAE 540nm A BRI SNR,  ATIHE LS IR NO BEE .
1D . EWREIECH]: 2 EEW: 10 mL DMSO #1190 mL PBS JB4; Griess W5f: fififi% (4.0g) .
N-(1-Z558) 2 g —#hiR £5 (0.2 g) Al 10 mL 85%1 H3PO4 ¥4 90 mL 78418 /KH, FEE BIE R
LB BRI LIRS AR RS, IO @& 1 PBS, BECHIFR 200 uM HIEH: 21L&

19
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W TR AR R, FH DMSO BB 2IRIE N 1| mM, SRJ5H PBS Mk, (EILIKIE N
200 uM.,

2) \ ArdEIZe T BRERIE . B R B A BR AR HE VA RO IE 0, 078, 1.56, 3.13,
6.25, 12.5, 25, 50, 100 pmol/L, F%/MNKEEHEHRIEL 150 uL, 4350 50 uL f¥ Griess iXFIVES], 1E
37 °CIEIRAEAR P EAL 30 min J5, BEFRICT 540 nm ALWIE &G, 20 Bk 2245 EA L 8UE [l
1S bRt i 2 77 78

3D VZRA AR BECEF I 52 A S PSR L RS RS W - 2.5 mL VR, 7E 37 °C
PP R AL 120 min, B4 15 min S HUR S 150 pL, 2500 50 uL #) Griess iRFIVES), 1E
37 °CIEIRIE AT L 30 min &, BEFMXT 540 nm ALIE S EWOCRE, 205002 2 AR LR
W EERNARMEIT 267772, RISRAS NO B lt= .
I, AR A WA iR 1 R, RRSE R BOR AR W TR — S AR AR B T HT
B2 AT A W s I T 24 F 3 LA R AT NO BETBUSUR
1. SIS NO FECICR

&Y 120min NO2- (uM) wEY) 120min NO2- (uM)
1 15.5 19 113
2 14.3 20 10.0
3 16.6 21 11.1
4 14.1 22 13.7
5 11.8 23 15.5
6 17.8 24 15.8
7 17.7 25 10.7
8 14.8 26 12.6
9 18.2 27 11.9
10 11.3 28 14.8
11 10.1 29 16.2
12 8.5 30 17.8
13 10.1 31 16.7
14 9.6 32 20.4
15 12.7 33 14.2

20
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16 12.1 34 17.2
17 7.6 35 11.8
18 8.0

AR 2, ARSI B K & K B Y

1\ SIS AARE, HX-200 SIPIRFIRAL, SERGATH] SD HEME R RIS A M K% Fira g
ML EAE TSR, S8 THHMERAAICRAREMR N TR (UK 50kPa, KT 10%) .

2) . SRR, ALY 15 ] DMSO/solutol/water (10/10/80) IEfEFI ISR, 425 T
MRS 2 KPS, #EBEAHNEMEY 15 7R S mgke, T KREERE, CREFHL,
VU JA o e il sh ik s 7y . FKG & (100 /L) BREERE, (3mlkg) , WEM [, 17<ETIT, H
NIRRT (35 60 YK / min, WISE Smil, WETLL 4:5) o WSS 3 M, K
ERETR S AE 200 L S sk, T BL-420E AEMIHLAE S5 R EEHE ST K E F1(mPAP).
R A IR MK . BEOK, B JE AE B KA T R R AR AE

3) .\ SEREER, SXHBAAAE, B KR mPAP RIS, AELEY 15 BT 4L mPAP
BTV ARG, & RIEFCE Mk VT R0 . B 1 a5 RFm—F B I A B DA 513 247
A 15 AN RAR R E R B ik i R 697 AR

I 3. B SR ATV

D L WREEMEL 1 3 iEES CSTBL6 &R, 8-10 AR ARZMME/NRIGHAMN R, 2.0 18
WA AL, #MESR ORBMEREH, BHEARD ¢ ARESER (osteocalcin, OC) BEEE A1
& B IREE (alkaline phosphatase, ALP) WA . HLlARREE EBEIREE (SrACP) MIA&E (L
FEGHE N TR @D o WA X B % E{ (HOLOGIC) ; ECLIPSE 50i i (Nikon) ;
MUTISKANMK3 #EgFRI (Thermo) ; A4V ies (& KD-TS3D1 RUAYIH L Az li/Kl GHTL
Bl o TB-718 BAEMHA AN (HHERSE) « R138 MEFH AT AP GHldbZR4E) . TK-212
SR EE A GHAbZE4E) | TK-213 B shaig gt A1 GiidbZede) £

2) IR a A, BENUEREE ANy 4 A, BT R, B, BHPEZG4L,
MG WAL . b HZ 5 & R AARE /N AR (] 4, KA SURE BRI/ B ICEM i BR IR 85, TR
LA A o B B BT [ RE A AR B AR DT A 23 B SR IS 56 4-8 R AT BB IR vk 2 LA 5 D SR D) R A2 75
SE4. c AT, RJGHE 3 RAZ, PAYEXTIEZG (AMESR 0.1mL/10g HEB 4D , PR, KA
MG TEARTN 0.9% TN, EERER 4524 28d. d 4R 28 28 RJGAT M A i 4 2L
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o WRI FEAR: (D BEERNE, BUEHE L4-6 FIXUE X & FEMIEBFE. (2) 54
LA MEE, WeH HE FEOEUHEGHIIRES T, FEMWR G DREHEL (bone
¥ H (trabecular bone number, Tb.N) FlE /NGy B &
(trabecular separation, Tb.sp) AERIFMIEFR. (3) MNBRILIEH AP ALP. StrACP, OC.

EEMNE, SR AR AL, AR A B SR SR I g . e BT A SRR SPSS
20.0 JAFHT.

3) WERL R SRAAIE, WA R B0 R RS B L. BERESER
WA s LR AP R T AR I P A TR 2 R 0 IS, R A RE S M R B A S
JRERFARE AR AE DS HE AT o

Hop, B2 BoR—S B AR DTSR BATEYML A 15 WIT R/ D RE S ENE . R 2
M 3 R B 15 697 5 /0 R TBAS 2 S48 bn S A TS i AR T bn U A5

volume/tissue volume, BV/TV) . ‘H/NE

/

* 2. BESE =B
Tb.N Tb.sp
2H %) BV/VT R
(mm”) (um)
BFEARA 0.37 + 0.06 8.2+0.9 93+12
Y| 0.19 +0.04 49+0.6 182+ 15
AP 24 40, 0.33 +0.04 8.8+0.7 144 + 19
200pg/mL fb54 15 41 0.29 £ 0.05 7506 152+ 15
2 3. /NI A AR TR b
ALP StrACP ocC E,
GER | o
(& K LA7/100mL) (U/L) (ng/mL) (ng/mL)
P ARL 16+ 15 394238 1.6+£02 44+4
Y| 27+1.9 44 +32 4.0+03 2243
FA 2440 18+2.1 38+ 4.0 1.8+03 40+5
200pg/mL fb5#9) 15 41 19+22 41436 1.7+02 35+4

AR B 4. SR I B NE R R

DRI vz = P B -7 (/AT DI

CCK-8 i7& . Annexin V-PE 2088 T-4& 75 &

SACPIE B RS A A B N BRI S CRa REVRHE AR 5 —PUERERRARAR
B M. caspase3 il 9. B K 4Hfws®-2 LK. Bel-2 9% X #H A (BAX, $if). TGF-B 1. smad3
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(E[E abcam) o H AR R BERROORMIT AN (U708 e /R A A], CytoFLEX %D o i
L SD K BIET BRI B4 M K%

) RETTE, R BRSO R H E B A, 24 h 5 RBUORK MG T BUN. Cr
KT, BRI ARSE . REAIRIRE, OGRS . USRS & 73 B A S M i oh g
I, or RS NE BB 2 KT, TR Z Y L 2R (0-24 /NED) J5 . WIE 2 R AR R
A TS DL AL . BT B R Gt o

3 iIE R, SXIRAMEL, BRI RE S (3. 6. 124 24h) J5 OD4son MDA JE{E.
BCL2 & A/KFRAL, SOD i&PE. Ui 1%, caspase3. caspase9. BAX. TGF-bl. Smad3 #[1
KVF; SERAMLE, MR AR R oh JGRESE OD 450 T, FFIRIRANMIE T3
SOD &M, BCL2. TGF-B 1. Smad3 /K (P < 0.05) , J:Jh@E MDA 5. caspase3.
wwmafmx%9m¥o%mwﬁ%é%ﬂﬁﬁ%@“ﬁkmmuwﬁiﬁﬁmﬁ@\W%ﬁ
T2, FI U, S 208 T 8 A R E TR 22 e 2 BN B R Al R A 45473

Ho 3 LR &Y 15 1097 2 B /N R INE RIS B, 2 4 TR S AW 15 RIT 2 s
FNRME/NE A MDA, SOD MIZH T3, AT & B A TGF-1. Smad3 HISZMAE L.

Foa G 15 X2 B BN B 4N MDA SOD I I 136 (1 52 0

15 MDA SOD PR
(nnol/g & 1) (U/g B (%)
X R4l 511448 712 + 65 7+0.4
I 262+ 22 1432 + 218 29432
200pg/mL fh&59 15 4l 489 + 38 1016+ 117 9+0.7
xS ALED 15 M R ENE LI T8 S TGF-B1. Smad3 fUE2IH
41571 caspase3 caspase9 BCL2 BAX TGF-p1 Smad3
X e 0.31+0.08 0.39+0.12 1.07+0.13 0.29 +0.09 0.33£0.02 0.11 £0.01
FEARYZH 1.27+0.19 0.88 0.2 0.08 £ 0.02 1.17+0.17 0.91 £ 0.09 0.57 + 0.08
200pg/mL fhA59 15 41 0.28 £0.06 0.48 +0.1 0.56+0.11 032+0.12 0.24 +0.05 0.19 +0.07

W] 5. PLi/ MR REEH

D SEEME: ADP, B LRER, KEEH EED

2)  SEETVE. HMERE IR RIS, KB 3.8% AT R ERIE IR S, 160 r/min
B, f3EE M/MRIIA . NRERAR, S0 E /MR 28— 4E 2000 /min B4, RGTE
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MR, F-20°CHITKAS B 1245 o A Bornl’s U7 IR . #5225 pl & I/ NLI R 0
NI ME, 3 St & YIRS B K 50 nM VTR (25 mM Tris-acetate 1 120 mM NaCl) , #f 25 uL s
WA S RO, 37°C4AF NI E 2min J5, JIN SuL B9 ADP (299K 2 uMD AT /MR
FES. NG IUVMURERE, BOGR R AE S F120 ADP N 10min J5 %48, Miith & H &
S BIAL A P A0E] ADP 5 S 00 /MR SE BRI 2e . R AR 6 Bl Tk, A B S BT IR AL A A
R % RATRIFH] ADP 5 5 B /IMR BRI AUR

6. SIS YIIIH] ADP i S 1 /MR R 5

WEY) M /HRCEREEHIH R (%) WEY) MR EFNHIR (%)
1 78 19 69
2 66 20 45
3 57 21 81
4 43 22 52
5 64 23 56
6 39 24 47
7 44 25 35
8 61 26 22
9 52 27 35
10 54 28 47
1 67 29 56
12 42 30 52
13 61 31 67
14 48 32 55
15 92 33 82
16 81 34 35
17 59 35 44
18 66

XA ARN A, AR ITA RR R Ak i PR SE ], A2 A8 H B3 A A 0 T g
AHEER e A RBL . LR Dy, A 7 i s 08 Dy i B PR AN R R Ak« x BIT BRBOR) 25K AT
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S WS T AR SR, 51 SO 0T BN BB 2R AN 2 BIR I sER], BLEEA
BRI R AR 1) SORYE T 22 A BT A2 A R U A 5

AU A P LA BRI RIS B AL L L & N E S MENSH . E£4A
MfEOL b, W E XA R IR A BRI .

25



WO 2023/088497 PCT/CN2023/072256

BA SR A

| N LI 107 N b R e & =K S SISl Pl e S e o /I NG ESSDEE Ror

nNO0,1,2,3 8 4;

S0,

" X T
BEDRSCBEN C1-Coo Jidk . FBEFEE-C-Co HEFE-T53R-; b C-Co bidk. Cso 3R
BB R LA R — AN B 2N BRI . B, RO, FUEEL
~(C,-C1 KiH)-ONO;.

2 ARAE AU SR 1 i i — S AL AT DURT 41 3R 2B AT A B T 2 H 3
HAFEE T, FTRIRRisE N Coq FbidE, TN Csi0 7550

3. MREAURIEER 18 2 AT i — S R AL AR DT 81 3R 25T A el L T 2
L, HAHEET, HARMLU TR M.

N . X-0O
R H-X-ONO,. -OC(0)-X-ONO,. -O-X-ONO,. /"
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v T ABORIZER 13 AR TR B R AL SR B UL AT A R ST AR Y B
2, ARSI Z SR R
v T ABMIESR 1~3 AR BUINA I AL R IR R DR S R SR AT A M B
Dﬂ%m,ﬁﬁ%ﬁﬁ%mwmﬁ\wMﬁ% BRSO < P ZEPE S kAL S5 4k
FME B MIREBHER (R ROm IR AR . BOLIRSE) . F g . maett
BKE R AR ZE B 55 2 RO IR T T 250 IR o
6. —FZMAEY), HAFIEAE TR EBORER 1-3 (£ T i -— AR
PAR DU 51 2SR AT AR sl n] 24 F S AN 259 ] 35 52 A9 B4R
7. MRAEDANZR 6 Pkl &9, HARFEE T, P8 &R
i) 77| N2 0¥ 1IN 1 v 1] I v IR 25 I v AN 4 = 4 SN T R e
SRR 70 A BAR T R B A LIRS
8+ MRABBAIZK 6~7 (£ TR AMIH Y, HEIEET, Prid2s¥d
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EADN SN R A RURIE S 6l 50 B AR R Al
9. MRIEBUFIZKR 8 Frik i) — Mgy Wi &4, HAFIELE T, Pk HRGIF Dy
RURLTR] S AT A 30 o AR T R
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N N ) N
=) o o 3
1 1 1 ]
®

mPAP (mmHg)
#

o

T T
xF A RN FA

K1

0.20-

& 0.15+

g 0.10-

f1
T 0,05+

0.00- T T

||
BFEARM EBH [HHEZ &85
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