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Synthesis of BMN-673 Analogues
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1. School of Chemical and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Hubei Huisheng Pharmaceutical Co., Ltd, Xianning 437000, China

Abstract: Four keto-ester compounds were firstly prepared by nucleophilic addition and lactone ring-opening of
6-fluoro-4-nitro-3H-isobenzofuran-1-one with aldehydes Ri;=1-methyl-1H-1, 2, 4-triazol-5-yl, 4-flurophenyl,
phenyl and 4-(4-cyclopropanecarbonyl-piperazine-1-carbonyl) phenyl (R,CHO). And then nine novel BMN-673
analogues were produced by aldol condensation and cyclization of the keto-ester compounds with aldehydes R.=
3-bromophenyl, benzofuran-6-yl, 1H-indol-6-yl, 7-bromobenzo [1, 3] dioxol-5-yl, 1, 4-benzodioxin-6-yl and
benzo [d] [ 1, 3] dioxol-5-yl (R,CHO). The overall yields of the analogues range from33% to 46% , and the
molecular structures of the synthesized compounds are confirmed by 'H and “C nuclear magnetic resonance
spectroscopy, mass spectrometry and elemental analysis.The results of optimizing condition of nucleophilic
addition show that the reaction time reduces from 10 h to 4 h and the yield is up to 80%-90% with 1, 4-dioxane
as the solvent.

Keywords: BMN-673 analogues; 6-fluoro-4-nitro-3H-isobenzofuran-1-one; nucleophilic addition reaction;

lactone ring-opening reaction;aldol condensation reaction;cyclization reaction
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Fig. 1 Molecular structure of BMN-673
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1.1 XA S EE

DPX 300 #% ## 3t 9% 41X ( 7% [& Bruker 23 #] ) ;
Tracems 2000 {0, 1% - Jii 1% B FHAX ( 35 Finnigan N
A] ) EL IR T R 43 Hr A (FE [H Vario 4 7] ) ;RY-1
I ORI A Gl BE T R 2 1E ) (R R G B 244U
DA R T ) LC-20 AT Y A% W A 0 3% fY
(HPLC, H A B HYAF] ) o

ST I3 34 2y 7 i 4 3 B 4
1.2 X

D) 8-(3-PR K 3 )-5-Fi-9-(1-FH F-1H-1,2,4-=
ME-5-%E)-2,7,8,9-P & -3H-MLIE I [ 4, 3, 2-de |- Mk
W2-3-i (4a, ) 16 WA I AT 44 o
1.2.1 (Z)-6-#-3-((1-¥ 3A-1H-1,2,4-=»-5-5% )
T Y3 )-4-FE 3K 5 ek -1 (3H )-8 (1a) 895 %,

£ 25 mL = S, 4 0.50 g (2.5 mmol) 6-
R -4-fi B -3H- S AR T K - 1-Fd v T 5 mL Y 1, 4-
TAESNHA KK A T mL(7.3 mmol) = &% .
2 mL(21.2 mmol) Z, & B #1 0.55 2(5.0 mmol) 1-H
HE-1H-1,2,4- =0 -5-HTEE 45 1, 5 6 it &2 105 °C
SN 4 by [N TR 08 O IR LD AR R A
80% I 7, ¥ H1 5% RV, g, AR R R0 T
SERE R VE 1551 0.66 ¢ B EE A, 72 H 90% ;mp:
271~274 °C ; MS (m/z) : 291.05 [M+H]*; '"HNMR
(400 MHz, CDCL;) 8 7.68 (m,1H), 7.45 (m,1H),
6.87 (m, 1H) , 6.69 (s, 1H), 3.47 (s, 3H) ;
“CNMR (100 MHz, CDCI,) 8165.3, 161.1, 147.8,
145.3, 143.1, 141.2, 125.9, 124.1, 120.1, 115.9,
96.8, 33.9, EA (C,H;FN,0,) , Caled: C 49.66, H
2.43, N 19.31;Found:C 49.70, H 2.42, N 19.29,
122 5-#-2-(2-(1-F %£-1H-1,2,4-=v-5-%£) T
B )-3-AE A K W R P B (2a) 89 & 0.66 ¢
(2.3 mmo) L& ¥ 1a.0.2 mL (3.5 mmol) fitt fi2 1
2 mL B AN A 25 mL =&, e, THRE
50 ~ 60 °CJZ N 10 h, ¥ Hy 200 % R 28 Oy 8 6,
BB RN e A SRS AT 155 0.63 g i A
i A, 7= # N 86% ; mp: 280 ~ 283 °C ; MS (m/z) :
323.07 [M+H]";'"HNMR (400 MHz, CDCl;) 88.20
(d, 1H), 8.01 (d, 1H), 7.83 (s, IH), 4.84 (s,
3H) , 4.03 (s, 2H) , 4.00 (s, 3H) ; "CNMR
(100 MHz, CDCly) & 198.7, 166.2, 165.3, 163.0,
150.1, 145.3, 129.4, 125.1, 120.1, 110.1, 51.2,
35.5, 35.2; EA (CH,FN,Os) , Caled: C 48.45, H
3.44, N 17.39;Found: C 48.50, H 3.43, N 17.42,

123 2-(3-38£ 3% K )-7-#-3-(1-F &-1H-1,2,4-=
o 5 K ) 4- R AKR-1,2,3,4-m9 A B 9R-5-F B8R T B
(3a) W4 % ¥ 0.60 g(1.9 mmol)fb& 4 2a.0.74 ¢
(4.0 mmol) [B] VR 2% FF .6 mL DY & WM A1 1 mL
BE SN 2 50 mL =S, B HE T 2218 12 mL
AR ER BV W (5T 43 B 20% , = AALEKIE T
2 mol/LERTR ) , IV 22 SR A W, IR B P T
FH 2 (0335 B AR S TR B 60, SO 6 h 5, 20 mL 7K ¥
KRB R L8 W8 ZE B, A ATLAR AR YR 16 e
TR S BH R R0 IVt R S B VR 4%, JC 7K NanSO. 118
Wi 13 0.70 g 8 AMARY) , 77 3 82% ; MS (m/z) :
459.27 [M+H]";'HNMR (400 MHz, CDCI,) 6 8.04
(s,1H) , 7.44-7.42(m,2H) , 7.29-7.23 (m, 2H) ,
6.84 (d,1H), 6.69 (d,1H), 5.31 (s,1H),5.13 (d,
I1H), 4.13 (d,1H), 3.83 (s,3H), 3.71 (s,3H);
BCNMR (100 MHz, CDCl) 8 190.1, 166.9, 165.3,
160.1, 150.2, 148.2, 140.2, 130.2, 128.7, 121.3,
120.9, 120.1, 118.3, 116.0, 103.4, 104.1, 58.7,
52.3, 50.5, 32.4; EA (CxHBrFN,0;) , Caled:
€52.30, H 3.51, N 12.20; Found: C 52.09, H 3.50,
N 12.15,

124 8-(3-8 3K K )-5-5-9-(1-F #&-1H-1,2,4-=
wpo5-3)-2,7,8,9-m9 &-3H-wkez 5[4, 3, 2-de ]-Bk
% -3-8A (4a,) 89 & % 4 0.70 g(1.5 mmol) fL &9
3a;.6 mL H A 1.5 mL K& BN A & 25 mL = #i
S, w P A R, A R Tl s, R
W33 0.50 g VR B A, 72 385 75% (HPLC &
#99.2%) ., mp:321.4~325.0 C;MS(m/z) :441.26
[M+H]*;'"HNMR (400 MHz, DMSO-d,) §12.38 (s,
1H) , 7.96-7.61 (m, 4H), 7.88 (d, 1H) , 7.28 (s,
1H),7.08(d,1H),5.37(s,1H), 5.04(d,1H), 4.80
(d, 1H) , 3.69 (s, 3H) ; "CNMR (100MHz,
DMSO-ds) & 165.3, 161.9, 155.1, 153.1, 150.3,
148.7, 144.7, 132.8, 129.1, 128.9, 128.1, 127.3,
125.6, 109.1, 102.9, 100.8, 61.2, 44.3, 35.8; EA
(CwH:BrFN,O) , Caled.: €51.72, H 3.20, N 19.05;
Found:C 51.92, H3.19, N 19.13,

2 HRSTR

2.1 EWla-1dBERK

TE T ME 6 18 F , 6- 51 -4- filf 3 -3H- 57 28 5 ik
M- 1- ) S AL b i S AR 25 T8 U 175 1
IR B R TR A b SRR R 1 I H R
NMEE o BRI F 5 1-H FE-1H-1,2, 4- = 1-5-
HH W B SR AN BRI, BRI B 2 — 43 F 7K 2B AR
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G 1a, LIREFERBAKIEH

SCHR A, 1R R SR FH D ik e A 71
8] 37 K2 2 h, P72 %k 8% , {H 52 B i S 30 ot 2 1
FPRAFE 10 h A gt . Bk, RFRER T IL
o 00T B 7 RS2 (L2 1) o 49500 hy TN T )
FEARTC N 5 5 70 ok B BERSS | JNE 24 b= R AL
10% . MEFIN 1, 4- "SI, N 4 h, =R A
ATk 90% . PRI, A SO 26 FH 1, 4- 4807 IR0
o SN 5E LS Ve 4 T i 43 R 80% 1 1, 4- R
NI B EHGH FERNT . 7ETREIEYEN 25 &
% BRSO R >, B F LR S BEXS P2 1a i —
E I R, 23 52 ) B 72 ) A R . S ek
VS figt AT P YRR T R Tk R U, RO T R B 7 A 1Y
4R, SO TR RUT SR AR, R S T
M A A E . LAY 1b-1d FHZE LAY 5 ¥4,
FHCRAEEE L 3% 2,

T 4- 75 LR ) R L ORI R 4-
ML i R R4 FH R o 285 5 A5 2R 36, 5 Ty896 A1 Ty907
T - A0 B AE A, A 3 i AR A& o Horp 4- 3R
TR HH R W L o 4 B 3 P 5 X O HE R R HE i T
LA o0 240 B 355 A K 5 4P b FE R R R S
P A RUR 0] DS g K PR BT LA 5 P 5 R

K1 AEAREEZFGERERLED a0
Tab. 1

Effects of reaction conditions on

formation of compoundla

No. sl BE/C BfE /b 2%
1 Acetone 60 24 -
2 1,4-dioxane 105 4 90
4 Methanol 70 24 10

WX = P 5 6- -4~ J-3H-57 % I Wk R - 1 -l &
Az SRR IR R o AF 5t Y 2 F i AT KR TR
PRI 330 = A B P R B 06 37 56 AT ) 4 Rl —F 207 I
T RIS L
22 EW2a2d B

FERR ML T, La s> TP il FoT N R 5 H B
KBRS B TT IR S, IS4G AL R P 20, SCHE™
T8, SR FH B R AN ETT 2R RN 4 b, 7R Rk |
99% , {1 52 B0 B e BT 22 R0 10 h H 7™ 8 iz 5 3k
F86% . THHIRVT T LR R ER A = B L R X
i A2 48 FF 20 52 I FR 52 0], B3R 3 T I R 1) A Ak
ROR BT . UG 7 s 45 1L 2b-2d , AH G R AR £L
P4,

K2 HEWIL-1dWHBEXRITLEE

Tab. 2 Characterization data of compounds 1b-1d

_ a5/ FER
Nl 'HNMR BCNMR MS TCEDHT % «© AN o
(4
165.5, 161.1, 160.9, it OE o C
8.13 (m, 1H), 7.93 (m, )
143.1, 1409, 133.1, 59.42, H 2.33, R
1H), 7.90-7.83 (dd, 304.04[M + o 193-
1b 129.8, 129.8, 127.1, N 4.62; I & 2, [ 87
2H), 7.12 (m, 2H),6.53 HJ' 195
(5. 1H) 124.8, 119.8, 117.9, fi:C 59.51, H %
S,
116.1, 114.6, 114.6 2.33, N 4.60
165.3,161.1,146.5, it OE o C
8.16 (m, 1H), 7.94 (m,
142.9,135.5,  128.8, 63.16, H 2.83,
1H),7.72 (m, 2H), 7.26 286.05[M + o 165- H
le 128.8,127.9,  127.9, N 4.91; W & 80
(m,2H),7.12 (t, 1H),6.42 HJ' 168 [ {4
11 126.3,125.9,  124.1, fli:C 63.38, H
s,
120.1,116.2,115.3 2.83, N 4.89
168.6,168.5,165.1,
161.1,143.1,142.8, .
8.27(m,1H), 8.03 (m,2H), it sl C
137.9,132.1,  128.1,
7.94(m,1H),7.54(m,2H), 61.93, H 4.33,
128.1,127.9,  127.1, 466.14[M + o 224 H (A,
1d 6.53(s,1H),3.60(m, 4H), N 9.03; I & 85
127.1,125.6, 119.3, HJ ) 226 [ 4
3.40 (m,4H),1.29(dd,1H), fi:C 6211 H
118.1,115.8,49.5,
0.94(m,4H) 4.33,N9.01

49.5,49.1,49.1,11.2,
5.3,5.3
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Tab. 3 Effects of several acids on formation of compound 2a

No. iz peasiil TR %
1 HAc MeOH 86
2 HCI MeOH® 65.3
3 CF,COOH MeOH 443

T 1- H R - T H- DK i -2- 5 B A 4 1 SR K
PE AR 3R D5 36 Rl 1-HT B - 1TH-BR ik -2-
B A0 25 b R BLZ IR 4 Y P R
ISR, JRIEET B LR R &
la-1d 43 7 Ry ZEHT 1-F JE-1H-1,2,4- = M-5- %8 |
X GRR I RSN 4-(4- (IR TR Jo Y I 328 ) R 1 - 1-
P 35 ) R L ELA W L R0, BEAIR T LT N R L Bk
FER L = B, ) TR AR (R B ) 1Y) 3 2

T 1-F - T -k e -2- 56 HLA 45 W 000, 3 Jm T
TG PN TR S B 1 L T o R (R AR SR A U
I XE LA TEAT
2.3 AW 3a-3a,.3bi.3b. 3¢ 3 FI 3d BB AL
FIH TiCL¥ 2a 53 H OIS 5L 04 ) o 2 356, A=
B 315K B R R A R A A RN A L
B 5 & B KA A G Y 3a, HIZERIT G L
3a,.3a:.3b1.3by. 3¢ 3¢, Ml 3d, (ATES K 3as ), 75
Sk TH-m5|We-6- % 431 1 9 —NH 3 141 38 1o fE 3%
AR PR M S R AE A WL 5
2.4 EW da-da, 4, 4b,de b FTAdBI B R
72 B W, KA BEIR) B 55 3a, B TR 25 R0
il P A A5 B O = W) 4. HIZEMU T iL G
X 4ar-das 4b,  4bs  dei Ao, T 4d, AH 5 FAEFHE L
%6,

x4 AW 2b-2d R EREEIE
Tab. 4 Characterization data of compounds 2b-2d
. =W JRE
Ay 'HNMR PCNMR MS TR 1 % AN o
(4
198.7,166.1,165.3,
8.20 (d, 1H), 8.01 (d, 158.2,145.3,130.1, R . C 57.32, _—
JK
. 1H), 7.27(m, 2H), 7.00 129.5,129.3,129.3, 336.06[]M + H 3.31, N 4.18;  125- e o
)
(m, 2H), 4.23 (s, 2H), 125.1, 120.7, 114.0, HT T 5E - C 57.48, 128 ik
3.95 (s, 3H) 114.0, 110.1, 51.2, H 3.30, N 4.17
425
198.7, 166.1,165.3, .
8.20 (d, 1H), 8.01 (d, 15 1E : € 60.57,
145.3, 131.6, 130.5, )
1H), 7.37- 7.19 (m, 318.07[M + H3.81,N441;0  114- H
2¢ 129.6, 129.6, 127.1, . 73
5H), 4.26 (s, 2H), 3.94 H] FEAH : C 60.67, H 116 & A
126.3, 1263, 123.2,
(s, 3H) 3.80,N 4.41
120.1,112.1,51.2,43.4
198.1, 166.2, 166.1,
8.20 (d, 1H), 8.01 (d, 165.3, 162.3, 145.3,
1H), 7.54 (d, 2H), 7.28 134.6, 130.2, 130.1, T H{A : C 60.36,
- (d, 2H), 3.85 (s, 3H), 125.3, 125.3, 125.1, 498.16]M + H 4.86,N 8.45;il]  181- 1, 0
3.60 (m, 4H), 3.40 (m, 121.7, 121.7,120.1, HJ' EAH : C 60.56, H 183 [#] 44
4H), 4.19 (s, 2H), 1.29  110.1,51.5,45.9,45.9, 4.84, N 8.47
(dd, 1H), 1.04 (m, 4H)  45.1,45.1,43.2, 13.1,

7.9,7.9
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Tab.5 Characterization data of compounds 3a,-3as,3b:,3b.,3¢i, 3¢, and 3d
& 'HNMR BCNMR MS TR /% MESIC AN PEER %
8.04 (s, 1H), 7.72 (d,
), 752 (@, 11, 723 190.1,166.9,165.3,
N . a, N . N
160.1,150.3150.2, A E :C
(s, 1H), 6.84 (d, 1H),
148.2, 146.0, 135.1, 62.85, H 4.08, TR
6.80 (m, 1H), 6.69 (d, 421.12[M + o i
3a T 130.2, 123.1, 120.7, - N 13.33; ] 5 / 31 78
T ’ T 119.4, 116.0, 108.5, i :C 63.01, H b7}
(s, 1H), 4.73 (d,1H),4.23
105.9, 104.1, 103.4, 4.06, N 13.36
(d,1H),3.77(s, 3H), 3.39
58.7,52.3,50.1,32.4
(s, 3H)
8.30 (m, 1H), 821 (m, 190.1, 166.9, 165.3,
1H), 8.14 (s, 1H), 7.79 164.1, 160.1, 150.4, .
i B A . C
(m, 1H), 6.84 (m, 1H), 1502, 1482, 135.0,
62.47, H 4.37, 5D
6.53 (m, 1H), 6.69 (d, 131.9, 130.2, 1254, 462.15[M+ o .
3 1H), 6.46 (d, 1H), 530 121.1, 117.5, 116.0, HJ N 15.18; W32 ! ik 80
T oo o o o f:C 62.68, H Yy
(s, 1H), 5.8 (d, 1H), 4.13 115.2, 105.9, 104.8,
438N 15.15
(d, 1H), 4.06 (s, 3H), 104.1, 1032, 60.7,
3.82 (s, 3H),2.50 (s, 3H)  52.3,32.8,24.1
823 (s, 1H), 6.84 (d, 190.1, 166.9, 165.3,
1H), 6.69 (d, 1H), 6.91 160.1, 150.2, 149.1, ioE W
(m, 1H), 6.78 (m, 1H), 1482, 145.1, 135.9, C50.12,H 3.02, ey
503.28[M + o i
3a 571 (s, 2H), 534 (s, 1302, 121.0, 119.1, iy N 11.13; I 5 / 3 86
1H), 5.13 (d, 1H), 4.13 116.0, 106.8, 104.1, § :C 5032, H B
(d, 1H), 3.83 (s, 3H), 103.2, 989, 58.8, 3.02,N 11.10
3.77 (s, 3H) 52.3,50.5,32.8
190.1,166.9,  165.3,
727 (m, 2H), 7.19 (t,
156.8, 148.1, 145.3, )
2H), 6.86 (m, 1H), 6.84 i C
(d, 1H), 6.69 (d, 1H) ts. 1327 1302, 66.52, H 4.24
’ T ’ T 129.8, 128.9, 128.9, T T 263- 1,
3b, 6.68 (m, 1H), 6.50 (m, 450.11 N 3.10; il = 69
116.0, 114.8, 114.3, ) 265 [ A
1H), 5.90 (s, 2H), 5.11 ff:C 66.30, H
114.3, 109.5, 108.9,
(s, 1H), 5.13 (d, 1H), 425N 3.10
103.9, 1032, 63.2,
4.13 (d, 1H), 3.86(s,3H)
63.2,60.7, 52.3, 50.5
190.1, 166.9, 165.3,
737 (m, 2H), 7.10 (t,
156.8, 149.9, 148.1, .
2H), 6.93 (s, 1H), 6.80 iR E:C
143.6, 132.1, 130.2,
(d, 1H), 6.78 (d, 1H), 69.28, H 3.95, )
129.8, 128.9, 128.9, o 220~ SR}
3b, 6.69 (d, 1H), 6.60 (m, 438.11 N 3.23; W & 73
126.8, 1209, 116.0, 223 [ 44
1H), 6.07 (s, 2H), 5.11 fli:C 69.49, H
1159,  114.3,114.3,
(s, TH), 5.02(d, 1H), 4.53 3.95,N 3.23
108.3, 104.3, 103.9,

(d, 1H), 3.86(s, 3H)

103.2, 60.7, 52.3, 50.5
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190.1,166.6,165.3,
739 (t, 2H), 7.19 (m,
148.1,143.9,143.2, L
3H), 6.86 (m, 1H), 6.84 it E: C
1357, 131.2, 130.2,
(d, 1H), 6.69 (m, 1H), 69.28, H 4.65, KA
125.6, 125.6, 125.1, o
3c 6.68 (m, 1H), 6.50 (m, 432.12 N 3.23; W & 250-253 {4 88
125.1, 123.6, 117.8,
1H), 5.90 (s, 2H), 5.11 i : C 69.59, H [ {7
116.2, 109.1, 108.5,
(s, 1H), 5.13 (d, 1H), 4.64,N 3.23
103.9, 101.7, 64.2,
4.13 (d, 1H), 3.82 (s, 3H)
64.2,60.7, 57.8, 50.5
729 (m, 2H), 7.15 (m, 190.1, 166.6, 165.3,
3H), 6.93 (m, 1H), 6.80 150.3, 148.1, 146.0, .
i Am O
(d, 1H), 6.78 (m, 1H), 137.1, 1312, 130.2,
C72.28, H 4.37,
6.69 (m, 1H), 6.60 (m, 125.6, 125.6, 125.3, o
3c, 420.12 N 3.37; W & 211-214
1H), 6.07 (s, 2H), 5.11 125.1, 125.1, 123.6,
i :C 72.58, H
(s, 1H), 5.13 (d, 1H), 120.8, 1162, 114.1,
4.39,N3.37
4.13(d, 1H), 3.83 (s, 3H)  108.9, 105.9, 103.9,
101.7, 60.7, 57.8, 50.5
190.1,166.8,165.9,
7.98 (d, 2H), 749 (d, 162.3, 161.4, 148.1,
2H), 6.86 (m, 1H), 6.80 1453, 144.9, 134.3,
(d, 1H), 6.73 (m, 1H), 1342, 1314, 131.1, it B C
6.69 (m, 1H), 6.62 (m, 125.4, 1254, 123.9, 66.55, H 5.26,
3d 1H), 5.76 (s, 2H), 524 1239, 117.8, 1158,  612.21 N 6.85; I & 293-296
(d, 1H), 5.15 (s, 1H), 110.9, 105.3, 102.9, i : C 66.85, H
413 (d, 1H), 3.83 (s, 101.7, 642, 642, 5.27,N 6.83
3H), 3.64 (m, 8H), 1.19 60.7, 57.8, 50.5, 45.9,
(dd, 1H), 1.04 (m, 4H) 45.9, 45.1, 45.1, 13.1,
7.9,7.9
K6 EM 4a,-4a,.4b  4bydei Ae, B 4d I FE K RAE TR
Tab. 6  Characterization data of compounds 4a,-4a,, 4b,,4h,,4ci,4c, and 4d
s 'HNMR “CNMR MS TR % MEEIC A PRI %
12.32 (s, 1H), 7.96
(s, 1H), 7.80 (d,
165.1,161.9,155.1,
1H), 7.42 (m, 1H), X
153.1,152.7,150.3, it A OE - C
7.48 (d, 1H), 7.24
148.7, 143.2, 135.4, 62.68, H 3.76, N
(s, 1H), 6.92 (m, 403.12 . 291- [EREN
4a, 132.8,123.4,121.5, 20.89; I %E H - 80
1H), 6.63 (d, 1H), [M+H] 289 EREN

6.61 (d, 1H), 5.38
(s, 1H), 420 (d,
1H), 3.60 (s, 3H),
3.40(d, 1H)

120.7, 109.1, 108.5,
103.9, 102.9, 100.8,
64.6,44.3,35.8

C 62.71, H 3.75,
N 20.79
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1225 (s, 1H),
11.03 (s, 1H), 8.02
(s, 1H), 7.38 (d, 165.3, 161.9, 155.1,
1H), 6.62 (d, 1H), 153.1, 150.3, 148.7, it ®E o C
8.19 (d, 1H), 7.29 135.9, 132.8, 132.5, 62.84, H 4.02, N &
402.14[M + . 310-
4a, (m, 1H), 7.27 (m, 1243, 121.3, 118.9, iy 24.43; M 1Y - 31 £, [ 73
1H), 7.16 (m, 1H), 115.3, 109.1, 108.1, C 63.11, H 4.03, LS
6.24 (d, 1H), 5.38 1029, 102.4, 100.8, N 24.53
(s, 1H), 4.17 (d, 64.3,44.3,3538
1H), 3.52 (s, 3H),
3.37 (d, 1H)
12.32 (s, 1H), 8.01
(s, 1H), 7.48 (d, 1653, 161.9, 155.1,
1H), 7.03 (m, 1H), 153.1, 150.8, 150.3, i B®E o C
6.79 (m, 1H), 6.63 148.7, 145.3, 136.9, 4950, H 2.91,N
485.03[M + . 250- A
4a, (d, 1H), 6.17 (s, 132.8, 123.4, 118.5, 17.3; 9 EfH : C 69
HJ' 253 ERES
2H), 5.28 (s, 1H), 109.1, 108.8, 102.9, 49.71, H 2.91, N
420 (d, 1H), 3.69 100.8, 100.5, 63.9, 17.40
(s, 3H), 3.40 (d, 44.3,3538
1H)
926 (s, 1H), 7.48
165.3, 160.1, 155.1,
(d, 1H), 7.40 (m,
150.3, 148.7, 1459, .
2H), 7.27 (m, 2H), i E o C
145.3, 136.2, 135.7,
6.86 (s, 1H), 6.84 66.51, H 3.95N
132.8, 125.3, 125.3, 432.11[M + L 276.5- M
4b, (m, 1H),6.73 (m, 9.70; M & fE : C 78
115.8, 114.4, 114.1, HJ 280.0 [ {4
1H), 6.63 (d, 1H), 66.21, H 3.94,N
109.9, 109.1, 102.9,
5.79(s,2H),  5.11 10.01
100.9, 100.8, 64.6,
(s, 1H), 4.31 (d,
642,64.2,443
1H), 3.42 (d, 1H)
10.16 (s, 1H), 7.56
165.3, 155.1, 151.3,
(d, 1H), 7.27 (m,
150.3, 148.7, 143.9, .
2H), 7.18 (m, 2H), i E o C
137.1, 136.2, 132.8,
6.96 (s, 1H), 6.83 69.39, H 3.64, N
126.5, 1253, 125.3, 420.11[M + . 1783-1 1
4b, (d, 1H), 6.74 (m, 10.12; I 72 {H - 71
1209, 118.1, 114.1, HJ 80.2 [#] A<
1H),6.63 (d, 1H), C 69.09, H 3.63,
114.1, 109.9, 109.1,
6.07 (s, 2H), 5.11 N 10.15

105.3, 103.9, 102.9,

(s, 1H), 429 (d,
100.8, 64.7, 44.3

1H), 3.40 (d, 1H)
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9.26 (s, 1H), 7.48
(d, 1H), 7.40 (m, 165.3, 155.1, 150.3,
2H), 7.29 (m, 2H), 148.7, 145.9, 145.3, X ]
it B/ OE - C
7.25 (m, 1H), 6.86 140.1, 135.7, 132.8, )
(s, 1H), 6.84 ( 128.6, 127.6, 125.9, 414.12[M 6939, 1 4.37.8 278.3 e
S, , O. m, .0, .0, 9, . + . 33—
4e, 10.12; 9 72 1 - @ [ 75
1H),6.73 (m, 1H), 125.8, 125.7, 115.2, HJ 280.0
C 69.59, H 4.35, *
6.63 (d, 1H), 5.79 109.5, 109.2, 109.1,
N 10.15
(s,2H), 5.11 (s, 1029, 100.8, 64.7,
1H), 431 (d, 1H), 64.2,64.2,44.3
3.42 (d, 1H)
9.26 (s, 1H), 7.56
(d, 1H), 7.40 (m, 165.3, 155.1, 153.0,
2H), 7.29 (m, 2H), 150.3, 148.7, 145.9, .
i B C
7.25 (m, 1H), 6.95 140.1, 137.1, 132.8,
(m, 1H), 6.83 ( 128.6, 127.6, 125.9, 402.12[M 7254 H 406N 171.3 % B
m, , 6. m, .0, .0, 9, . + . 33—
4c, 10.57; I & {8 - ) 68
1H), 6.74 (m, 1H), 125.8, 125.7, 125.1, HJ 175.6
C 72.75, H 4.07, %
6.63 (d, 1H), 6.03 120.9, 118.1, 109.3,
N 10.52
(s, 2H), 5.11 (s, 109.1, 105.9, 102.9,
1H), 429 (d, 1H), 100.8, 64.7, 44.3
3.40 (d, 1H)
9.86 (s, 1H), 7.87
165.1,164.3,160.1,
(d, 2H), 7.48 (d,
157.4, 155.6, 150.7,
1H), 7.47 (d, 2H),
652 (o, 1H), 678 145.7, 144.8, 140.6,
. S, k] . N e
133.7, 132.8, 132.4, i B C
(m, 1H), 6.68 (m,
126.5, 126.5, 125.1, 66.54, H 5.08,N
1H), 6.63 (d, 1H), 594.21[M + . 317.9-
4d 125.1, 117.8, 111.9, 11.76; I 22 {H - 76
5.79 (s, 2H), 5.11 H|' 320.1
109.5, 108.4, 103.5, C 66.67, H 5.06,
(s, 1H), 4.25 (d,
100.7, 63.6, 61.9, N 11.71
1H), 3.72 (m, 8H),
61.9, 499, 499,
3.11 (d, 1H), 1.07
497, 497, 47.3,
(dd, 1H), 0.83 (m,
13.1,7.9,7.9
4H)
3 e iE FIFE B 9 1~ BMN-673 280 90 14 A W 1% PR 1 F
=A A

AMFFE L) 6- T -4- Bt K -3 H-53 5 IF Wk - 1 -8 Ay
JEORE 28 S A% N B R | P9 T G 5 3R R 4
T Bk PR Ak VU 28 SR A5 B T 9 /18 9 BMN-673 28
WY, 77 F N 33%~48% o 114 — b R MR
REH, AL, 4- S IRV ) AN 5T R0
], P T R AR A B R vk A E M
A, (AR 3R T 5 ok v v, R AT O 20 7 i 4
B, AR T 77 b TR alifl . 7858 4 N R g
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R, 3 A () W FE - BE T B, O N R R & O R

— 5.
5% 30wk

[1] POMMIER Y,0'CONNOR M J,DE B J.
to kill cancer PARP
of action [J].
Medicine,2016,8(362):1-7.

ANDERSONRC, MAKYANDIM, XU K , etal

PARP

Laying a trap

cells: inhibitors and their

mechanisms Science Translational

Iodinated  benzimidazole radiotracer  for

evaluating PARP1/2 expression in vitro and in vivo [J].
Nuclear Medicine and Biology,2016,43( 12):752-758.
T R ESET 7 k. PARP B30 4G I PR AE 5 b



34

)N N 1

a1t

(6]

[10]

[11]

[14]

JELT). AR I 22 24 15,2015, 20(8) : 750-754.

B R R A A5 SRR U R A M SR T
il 700 i 25 e s SR (T ). 2423 &, 2016, 40(2) -
122-128.

HFE, 22, B ) R DNA B4 R R 1%
PARP 01 8l 770 470 Bk 5 34 97 00F 95 ok Je [0, b el 2 L 3
%, 2018,34(2):157-161.

TR, X SR, TR, 2. PARP I3 5945 F AL
FE5E R L) v R 25 2% &, 2018, 27 (3) -
306-313.

TR, SR 2R, A HA PR AR T PARP-1
PR gt e (1], B 25 Mk 24 2R i, 2016, 26
(3):253-262.

BALDWIN P, TANGUTOORI S, SRIDHAR S.
of PARP

In vitro

analysis inhibitor nanoformulations [J].
International Journal of Nanomedicine, 2018 (13) :
59-61.

LITTON J, RUGO H S, ETTL J, et al.

GS6-07: EMBRACA: a phase 3

Absstract
trial comparing
talazoparib, an oral PARP inhibitor, to physician’s
choice of therapy in patients with advanced breast
cancer and a germlLine BRCA mutation [J]. Cancer
Research,2018,78(4 Sup) : GS6-07.

CHRISTINA  B. PARP

Investigational inhibitor

talazoparib shows clinical benefit[ J]. Oncology Times,
2018,40(3):13.

YIN Y, SHEN Q, ZHANG P, et al. Chkl inhibition
potentiates the therapeutic efficacy of PARP inhibitor
BMNG673 in gastric cancer [J]. American Journal of
Cancer Research,2017,7(3) :473-483.

YOKOYAMA T, KOHN E C, BRILL E, et al.
Apoptosis is augmented in high-grade serous ovarian
cancer by the combined inhibition of Bel-2/Bel-xL and
PARP []]. International Journal of Oncology, 2017, 50
(4):1064-1074.

R R MRk, 5 B 9 B8 IR 9T
L] i B s A B 5 B 2 AL 2017, 33(5) -
472-476.

PHILIP C A, LASKOY I, BEAUCHAMP M C, et al.
Inhibition of PI3K-AKT-mTOR pathway sensitizes
endometrial cancer cell lines to PARP inhibitors [J].
Bme Cancer,2017,17(1) :638-649.
NIEBOROWSKAS-KORSKA M,

DASGUPTA Y, et al.

MAIFREDE S,
Ruxolitinib-induced defects in

DNA repair cause sensitivity to PARP inhibitors in

[16]

[17]

(20]

[22]

(23]

[24]

myeloproliferative neoplasms [J]. Blood, 2017, 130
(26):2848-2859.

MEEHAN R S,CHEN A P,COYNE O, et al.
4678: Pilot trial of talazoparib (BMN 673) , an oral

PARP inhibitor,

Abstract

in patients with advanced solid
carrying BRCA mutations [J].
Cancer Research,2017,77(13 Sup) :4678.

SONI' A, LI F H, WANG Y, et al.

tumors deleterious
Inhibition of Parpl
by BMN673 effectively sensitizes cells to radiotherapy
by upsetting the balance of repair pathways processing
DNA double-strand breaks [J]. Molecular Cancer
Therapeutics,2018,17(10) : 2206-2216.

ER W . PARP-1IM R A Bt 45 15 24 3% 13T
WD) b BN R A 75 4 o R R R A B
2016.

SRR AT MK A TRIF IR 2 2R I R A
iR G Wi (PARP) 300 50 1) e & 1l B3 M BF 52

[J]. A HLIE,2013,33(3) : 590-595.

WAL, A R AR, EBAE, A5 PR RS PARP-1 2
A R B B Y R L] 252 3 JiE L 2015,30(10) -
761-774.

MCPHERSON L A, SHEN Y, FORD J M. Poly
(ADP-ribose) polymerase inhibitor LT-626: Sensitivity
correlates with MRE11: mutations and synergizes with
platinums and irinotecan in colorectal cancer cells [J].
Cancer Letters,2014,343(2):217-23.

WANG B, CHU D.
inhibitors of poly (ADP-ribose) polymerase (PARP) :
US,US8012976[PJ. 2011-06-01.

WANG B, CHU D, FENG Y, et al. Discovery and
(8S, 9R) -5-fluoro-8-
(4-fluorophenyl) -9- (1-methyl-1H-1, 2, 4-triazol-5-
y) -2, 7, 8, 9-tetrahydro-3H-pyrido [4, 3, 2-de]
phthalazin-3-one (BMN673, talazoparib) , a novel,

Dihydropyridophthalazinone

characterization of

highly potent and orally efficacious poly (ADP-ribose)
polymerase-1/2 inhibitor as an anticancer agent [J].
Journal of Medicinal Chemistry, 2016, 59 (1) :
335-357.

WANG B, CHU D, LIU Y, et al. Processes of
synthesizing dihydropyridophthalazinone derivatives:
US,US8765945[PJ. 2011-08-11.

POTAVATHRI S, DUMAS A S, DWRIGHT T A,
et al. Oxidant-controlled regioselectivity in the
oxidative arylation of N-acetylindoles [J]. Tetrahedron

Letters, 2008, 39(41) :4050-4053.
AL a9



