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salt, il 1. 8g (12. 70mmo 1 VMRS — 4 Na,HPO,, JL[FRNFEA A 7, I 95m1 RUFK K i »

W pH 2 7. 22 ;

[0042]  2DUEMAFREN 2. 96g (12. 76mmol) M5 1 R ELHZ (KT Sigma), AR B 1,
BN 60ml A B 5

[0043] 3D ¥gKeht A FIFEA B PIESIRIR G, BIZIGiHE, 15 2R A0

[0044] 4D ¥4 BN EEEHIMAN BN BIFE T, FREeiFE 10 4380, ﬂ)ﬁ,ﬁa?aﬁ:’r“ﬁﬁlﬂL
s

[0045]  5) Hf bl i AR 42 R 28 R DGR 4, L 500mL ZBRIEAT ZEHL, IR F )2
AVE, R G, BA VAR K

[0046] 6 7% Ak B 4 FH Bt b B A E AT DRos AT J2 BT A, WA R 4 <1 LIRS 1Y
%t (Hexane) Fl &4k VU 4 %% (Tetraethoxypropane, TEAC) ¥& W, & i & £ Ff (Diethyl
ether, Et,0) B4 IFTRAE] 0. 128 (AW 2, IR H 21%.

[0047] 2. 4LEY 3 HIE K

[0048]
0 0O
N323204‘CH023
Hj\ O l—j&\ OH

0" N O 0" N O
H H

2 3
[0049] 1) MERAFREL 1. 43g (5. 8mmol) tL&H) 2, ¥R T 50ml  CHCL, &I, K H & T 0
FskA s
[0050]  2) MEFAFREX 2. 5g (14. 3mmol) ZE Vi BREN Na,S,0,, ¥ T 20m1 7K il B
[0051]  3) 7F ERAMWR S oA B3R NayS,0, ¥, BBIRY 28 WSR2 B 40
BT, HFE T
[0052]  4) {REEWIRHIE B AL Na,S0, HFAT WK 458, 0 1 e i 28 i 77 o
WHRNZER o
[0053]  5) Wil & Jm AR B AT B 45 G TR 31 L. 1 e st i 8, BIAL &4 3,
Kk 92%.
[0054] 3 ALEH 4 G Rk

[0055]
O o 0
e . o o
Hi KEO AN | B \/\/\‘( —
O N O O ﬁ 0
H O

[0056] 1) MEFAFKEL 1. 0g (4. ommo 1) HIALE4 3, IIAF] 30ml )N MGlE (Acrylonitrile,
ACN) H, FZESH A N 1. 38g (10. Ommo 1) AR HH K,CO, FT 1. 16g (6. Ommol ) 5~ ¥R 1F JR R
A5 Br— (CH,) ,—~COOCH,, 535 F Hikk it 7%
[0057]  2) VAWREE LS HhuE 7 VR Hs , B LR £BE (Acetoacetate, EtOAc) ZEH 43 B
[0058]  3) 72RIAIA HATIIA Nay,S0, BHAT T4, L = g
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[0059]  4) 424 G RER B AT DO E M 4li4b, PR A H AR 1 23 Lh iR &
(R4 R BRI ER LIRS B o TR 3 1. 1g BB EY) 4, 750 76%.

[0060] S {LIHh, 24K ] 5- V& IE [ B2 s Br— (CH,) ,~COOCH, [ 28B4 - B 85 1 i X0
Br—(CH,) ,—COOCH, FI4k & 42 I s MY, 38l 202 n %UE, v LIS 2L &4 4 /2514, 16
I, 5 VR IE G AR S LR ic b &9 Ao n BURNFHER B8 I &9 A R E Y
SN AL EY) 4 IR KRR 1.

[0061] K 1 L&MW A MRESLEY 4 WIBCRA N C R

[0062]

n BUH 1 4 10 20
a1 E (g) | 2.96 2. 96 2. 96 2. 96
&4 2 WE 21% 21% 21% 21%
th&W 2 s (g | 1.43 1.43 1. 43 1.43
&Y 3 92% 92% 92% 92%
& 3 &g () | 1.00 1. 00 1. 00 1. 00
HEWAFE (g) | 0.86 1.16 1. 66 2.51
&) 4 W 83% 76% 72% 68%

[0063]  4.ZEEELZHATHEDNIE K
[0064]

O
Yo o~
0)\&; o \/\/\/
4 O

LiOH

O
0P N0 \/\/\/
H @)
[0065] 1) FREX 1. 1g (3.0mmol) itk &4 4 2 20ml PYSENKNE (Tetrahydrofuran, THE)
YRR
[0066]  2) FFFRHX 0.48g (11.8mmol) [ &f ik ME AL LiOH «H,0 2 10m]l Z&M/K
R
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[0067]  3) ¥ LIRBFRBIR S, T 50°C FHidE 6 /M, TLC BonKIRIVER 58 Bk

[0068]  4) W iZIR A HIRAE IR /K )Z pH {25 T 3, £l St [ 7 5

[0069]  5) ¥ A A AL FEE (Methanol, MeOH) 45 & 5 T35 230mg K74 Lk
TRTHED, 75K 48%,

[0070] AL, 2RI G 4 HIZRIAY C\,H, N,0,-0— (CH,) ,—CO0™ 23 in e NI, 3 i 522
n A, T DR 0 CIVD B B 2, 2804 5 2 (VD Jrs P A [ 2 b X
ET ~CH~ 50 n AT, 7RI, AL B9 4 BRI H e 54 B 35 INL &4 B
(1) o 5 2R T L AT AR R YOG 2R LR 2.

[0071] 3% 2 AN n (ERLAY) B 1) &5 A8 B L Z AT AP I R AT Y ¢ &R

n BU{E I 4 10 20
e B IR
gy 0. 9g 1. 1g i.5g 2. 1g
[0072] REEZATE
i i i 240mg 230mg 225mg | 210mg
T‘(If ;}l&}gﬁ * 56% 48% 43% 39%

[0073] 5% IRA=MAT 44 58
[0074] 1. F|fH Bruker Avance ITT plus400MHz X I &7 Wil AT i L4 6 i 4141,
K ™S VE RN FR. SR U1T 'H NMR (DMSO—d6, 400MHz) : 12. 04 (s, 1H), 7. 37-7. 45 (m, 3H),
7.29-7. 35 (m, 2H), 5. 53 (s, 1H), 3. 98 (t, 2H, J=6. 4Hz), 2. 68 (t, 2H, J=7. 2Hz), 1. 73-1. 85 (m,
4H) s3RAE R 3 IV s 28 C L Z AT EY) .
[0075] 2. B (i / FUEHAR (LC/MS) X545 2K 2 7= Wy dhAT 3 i1 255 , R 225846 2 )
F) B DU AT S LO/MSD1200 51, B TR IE 35 RSB FALBER . (il ks Mk
A sWelchrom XB-C18(50 X 4. 6mm, 51 m) , F:¥E 4 30°C, i 4 1. 5mL/min, {BHAHA 95% 7K
M 5% 25
[0076]  LC/MS &5 SR %A MElfE N 99. 2% 5 (R FI I [H] 2. 869min.
[0077] &4 BIRSEER, WEIHZZ= R 20 (IV) B 2R LG Z AT, LA i e
[0078] % EE LA IR A, bk St 9] r 2 B2 LU 22 5 ) P AR R B R R 67 Dy AR, LA mT A
e R FE G, B S = (D s -
[0079]

O

HN R—H

PN

O N
H
[0og8o] A (1)

[o081]  Hrb R 24 —0-(CH,) ,—C00—, B, —S—(CH,) ,~C00—, BY —NH- (CH,) ,—C00—,n Ky 1 & 20 2
()T HE S, Eh T s 1 iR A ) 6 ok P 55 7 B AR — R IR, ZE L AN PR

[0082]  SEjififs] — :BSA— 2K L2 % SR A R

10
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[0083]  BSA- 2 [ bt %2 %0 2 IR H 4 IfLVE 1 28 ) BSA %Lﬁ%att%‘&ﬁi%ﬁﬁ -0~ (CH,)
,—C00— JE BRI B, G54 =X (1D fros. Tl n=4 41, Fr4 /- 8 HA 87
[0084] 1) # 20mg BSA % i T 5ml10. 2M, pH=8. 5 [{] W B& 2% nr mz(Phosphate buffer
solution, PBS) W, iIZBEERZZ 1M E T KAk C b 5

[0085]  2) MUTFALA: SN BN EERS D i bR R - 20mg A L ZAT A, 0. 35m] —
AL TER% (dimethylformamide, DMF),0. 35ml Z %%, 0. 7ml 10mM. pH=5. O [RIRABR B0 22 ik,
AOmgl— FE —-3—-(-3—- — AR W 1%, bmg N- SR EEFACHEIHEE Y % (N-hydroxysucc
inimide, Sulfo-NHS), T~ = T St FEE A S /Y. 30 7347

[0086]  3) K /NGEAf D H SR LT (ISR N AR e €, FRTE 2 ~ 8°C R BRI A, 15 25t
JE s A I I PR 28 PR IR R SR BB N (4 X 4L 4lifk, 15 328 B L Z Sz R, fig A7
T -20°CHr o

[0087]  IEFAEOL T, BN BAT Sy UM B B 0. AR BIHR A TG A& E, 9RIE
EINYS 3 NN S NGIEIN So S

[0088]  SEJtafs] — B EL LU S BT AR 1 A%

[0089] K BT 15 F| fit) % 2 bU 22 95 T SR 5 R 5 VR M S50 Bl ) e, iR B 952 Jig BB
i, RPN -

[0090]  FH PBS & R a8 (2 LG 2 Az SR AR 22 1. Omg/m1, 285 H 1. Oml BT 9
RS RVEFIR G X SE 5 s W S AT 5

[0091] 2~ 3 )5, T H 1. Oml AHFEIRIHUR G 5 95 IRAN5E VTN Ik SEE B0 ) St 51
— IR, Z R VY AR Ik, AT 4 RS .

[0092] X bR SEEG B I, 43 B 4415 IR L 2R R B . &80lE , PR e
LU e DL IR A 1:30000.

[0093]  SIZjds DY <8 25 B —6- BERR SN - PPUR IS I &

[0094] 1. &% 8E —6— WEER ISR (GOPDH) YAV 1)l 4% -

[0095] 1) MEFAFREL 15mg #0444 100KU (1] GEPDH, 251 3E T 12mL &4 72. 6mg (0. 05M)
Tris.8mg MgCl, (3.3mM) I 100mg NaCl HIVEWH , %W pH=9. 0,

[0096]  2)7F FIREEHFE Foin A 225mgNADH, 135mg G—6-P LL % 0. 75mL < 2 (Carbitol ).
[0097]  3) 7F LiRBEHE E P HZE I 2mL — FREVH (dimethy sulfoxide, DMSO) .
[0098] 2. B ELZ AT AW B0

[0099] 1D fEJG/KARAS FFRE 10mg 28 L ELZ AT, ¥ fd T 600 u LDMF .

[0100]  2) A FIREHIE SRR -27-8°C,

[0101]  3) A 3u L =T J% (tributylamine),

[0102] 4D A L. 50 L S MRS T BE (isobutylchloroformate).

[0103]  5) -2"-8°CHitH: 30 735,

[0104] 3. GOPDH 15 24 (L bb A7 A Wy () i 4

[0105] 1) ¥ b aR¥iE i 2 B L A7 AR D 6028 3 0 N 31 5 A 1Y) GOPDH ¥ o
[0106] 2) 2-8CHiFkEidT# o

[o107] 4. QMF#@

[0108]  JEid G-25 EEENTAEAAL D IR 3 Fh SV, 79 2 250 —6- BRI &R - 2E-hi)n

11
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BEbR BB . T 2-8°C NEAT,

[0109] S5 Fo -2 EL bl 2 350 AH i G 13 R 57 1) ) 2%

[o110] 1. &5 A [{714% % 4. 036g (11. 25mMDNAD. 1. 711g (11. 25mM) G6P & T-5#% F o,
FH 1L55mM. pH=8. 0 [¥] Tris ZEf

[0111] VR AR RR IR 4G bR il 45 BUR B Z R B m 21 ER A AH R
W, Bk 5 YRR A (R AR R EG A5 AT LA 12 100—1: 10000, 75 A S it 51 o EL A& 16 HE 451 A
1:3000,

[o112] 2. 350 B B il 45 fF b A% 00 5 2 0 -6 0 R I S0 - 2 P R A8 e A
2 120mM. pH=8. 2 ] Tris ZZz ¥l ', R BB 55 Tris 2% v ¥ (%) & R LG ) 7T BL ok
1:100-1:10000, 7F4% S As) oh BART LG4 A 1:2000, .

[o113] 4 EIRiAF) A F B YRG5, W5 B ) fi % HE —6- BEIR I N - iR By S5
I A R AR e s T BRI B LG R S MR S R L L P T G
RAEY . AEARSLHEE A, T 77038 2 B0, BR800 —6- TR I &R — 21 Js B e
V)5 HIEHE —6- IR o T~ 1EGRIIE RT LI B 1 R A7 2230500 2GR R A 2 RO R o
[0114]  SZHEM/N « 2K L EL 2 350 AH B G0 2 A6 0

[0115]  SRAFHRUE ML < B B 5T BS200 4 H B AR /BT A [ N 240, HoAk S WLk 3, 46
TSFE Ry 56 hm 150 w 15 A, Fin 8w 1 bRdE S, B N 150 v 1 A5 Bo In AR
B Ji s W52 AN [F) I ) 2 B SEARL 0D, TH L HA AN [FIARVEE 50 94 FE IS 1) S N3 26, 453 HE R S B
ek, 2 0K 1.

[o116] 7% EE UL B9S2, ZE S B AR L FE AP, BE XA R B 7] A R0 B, 75 AW i
B BIRRA L, (RIS T R 52 R OB 0D,y TS TR) S50, A REAT HH A BRAR IR SO M A it 2 e o
[0117] 3 3 WHi BS200 4= H sh AL HTH U NS5

12
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[0118]

[0119]

[0120]
[0121]
[0122]

BExi BS-200 2%
WAl A 150 ul
Wil B 150 ul
FEA R 8 ul
kel 40 pl
AR R0 S
ST B 1% )1
F K 340
VRS 405
I i) 10 -20
9% 7 1 [ 5
BN 1 B i
iR mg/L
GERNEE 0.01
SE AR 7 1 Logistic-Log 5P
WRPEAG 25 pl
SEVRFRRE HRICEE 100 pl
FEASE 8 ul
Bt i A B (mg/L) 0.0, 5.0, 10.0, 20.0, 40.0, 80.0

A EARbRHE 28, P AE EIRSEC N R MEAR P iR R AEA 10 I, B
FEREA R C AR W T Sigma 2 =)D HAE T N MVEBUIL I b, 23K EE 7370
7.5,15.0,60.01 g/ml,

ME g XA S WK 4

R A FERLIIE SRS o B [ CR P AS

MR {liS H =

FEmRAE (ug/ml) 7.5 15.0 60. 0
1 7.36 14. 95 59. 94
2 7.55 15. 18 59. 53
3 7.56 15. 17 63. 04
4 7.66 15. 16 61.85
5 7. 44 14. 75 59. 35
6 7.38 15. 15 60. 05
7 7.58 14. 78 61. 56
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[0123]
[0124]

[0125]
[0126]
[0127]
[0128]

[0129]

W B P

8 7.99 14. 88 63. 55
9 7.38 14. 26 59. 98
10 7.59 14.15 62. 34
FEIME (ug/ml) 7.55 14. 84 61.06
FrifEZE (SD) 0. 1869 0. 3743 1. 436
FE 3R (CV) 2. 48 2. 52 2.35
Ei&EX 101 99 102

W 5 SRR I« AR i B A R 0 PR R R v s[RI W R Ak 3] 95%—105%, Kl A
=, OV BIE T 3%,

SEHEH G TP
PEHL 45 FhvE W259), WER A 2 50. 0w g/ml, HEAT TR I E .
W LIRS A5 R L R 25 R HAA S LR 5

x5 FE TG
EMTEELZ
¥ wamitk |FNTEERZ pyl  wawsk
BIWRE (ug/ml)
FIREE (ug/ml)
1| BlE Ak 0.0 24 2 A 0.0
2 | BRI 0.0 25 &R ER 0.0
3| wARfibdy 0.0 26 HEEH 0.0
4 | WFREHER 0.0 27 ERT 0.0
s | BE A 0.0 28 e MR 0.0
6 SN 0.0 29 PR E 0.0

14



ON 102757391 A WO P 12/13 T

FMTFRERE
4| famek |SNTHREEZ inyd  wavwsn
HIVREE (ug/ml)
HIVREE (ug/ml)
7| EHHER 0.0 30| HEEBYET 0.0
8 | —HIRE PR 0.0 31 T 0.0
9 | AR IT 0.0 32 Hu P 0.0
10| PEEEWK 0.0 33 iR 0.0
11 A e 0.0 34 B 8 7R 0.0
12 FHAEMFF 0.0 35 URYE 0.0
oz0] |12 2 n] 0.0 36|  ALURNER 0.0
14| Akt 0.0 37| AET R 0.0
15 7590 0.0 38 | R I 0.0
16 | 2 2R 0.0 39 PN 0.0
17 e 0.0 40 IBURT % 0.0
18| A5 0.0 41 U 0.0
19 WAk 0.0 42 FINER 0.0
20 | Hi P9 R 0.0 43 R PETT 0.0
21 BRI 2R 0.0 44 B 0.0
22| B 0.0 45 HRHE 0.0
23| HJRRRR 0.0

[0131]  JEZE R « ik 45 P Wyt TR L Z Rk 34/ T 0.5 0 g/mlo A,
AR B HIPUAAR P B LG Z 1Ry e A

[0132]  SEjlfs] J\ AHCHE A HT

[0133] X udf 26 {51 BH AR ASFN 10 451 B PR ARASTE DY I 36 461l R AR AR 23 Sl s FH A 5 1 ¢
AR A S BH 1) B AH B S e vk AT AH SR 2 A, D43 B85 8 BAA 2 Wk 6.

[0134] 3K 6 X 36 I PR bR A IEAT I 22 1) 5 21

15
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WE B ug/mL) | 3 E H (ng/ml)
1 2.27 1.83
2 3. 83 4,32
3 12.64 13.12
4 23.95 33. 66
5 32.37 40. 93
6 35. 48 41. 13
7 12.64 12. 98
8 26. 14 30. 12
9 35. 48 38. 89
10 3.83 3. 74
11 12. 64 12.61
12 26. 14 29. 15
13 32. 37 38. 65
14 43.83 52. 14
15 14. 07 11.71
16 15. 88 16. 27
[0135] 17 19. 34 19. 43
18 22.18 18.61
19 23.33 18. 96
20 5. 67 6. 32
21 8. 89 8. 78
22 7. 76 7. 89
23 15. 58 14. 89
24 17. 98 18. 62
25 23.89 22. 1
26 12. 33 10. 37
27 0. 00 0. 00
28 0. 00 0. 00
29 0. 00 0. 00
30 0. 00 0. 00
31 0. 00 0. 00
32 0. 00 0. 00
33 0. 00 0. 00
34 0. 00 0. 00
35 0. 00 0.83
36 0. 00 0. 00

[0136] X LR ZIRAE K, 25 L 0L 2, A3 B LR M T FE A y=1. 1442x-0. 9226, 1K %L
R*=0. 969 , 7 B AT T 52 (10 2 2L LU 22 1 AR s A 0 152 o
[0187] TR VLA, UL BT IRA g A & B (¥ S e 191)» -3 R 1 R 1) A &% B 1) - 15
JUS2 ) FH A 2 U001 e B PRl P 28 BT ) S50 5 A 8 S5 R R A 46, ok B B sk I 02 LA
oAt AR 2 ARATIE,, 345 [F) B AL A5 LE AR % B 1 BRI AR 3 LA
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1600 ¢

0D 340

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
WRE (vg/ml)

c

yv=114472.0.9226
R*=0.969

5 8
s &

RS R R gfm)
&8
p=t

200
10.0
0.0 4 . ‘ . |
0.0 lﬂﬂ Mﬂ 30‘0 40.0 0.0
HEBREENEE (/2
K 2

17



THMBW(EF)

—MEBLZTENMREFZ T ENNA
CN102757391A

CN201210271169.1

FRIERBE(RFR)AGE) HMNERETRNEERAT

RF(EFR)AGE) AMBRETRRARAT

HARBFEAR)AGE) AMNEBRETREZERLQF

patsnap

F(rE)B 2012-10-31
FRiEH 2012-08-01

[FRI& B A E g

RS

HZE

ST
-3 PN EZH

KE

HE

I
IPCH#E C07D239/62 CO7K14/765 CO7K16/44 GO1N21/31 GO1N33/53 GO1N35/00
REAGF) EEM
H AN FF 3Tk CN102757391B
SNEBEEHE Espacenet  SIPO
BEGE) 600
ARERARNF T —REEBLZITEMRESEZTE , URRZITEYERE ) -"=11';‘f230"9'£0'9335
RENECLTRER. HERENEBLIERMA AesLtr = I
BREREHRNRT . REBANERZAET  FA7 —fFRAF g o
BLEZTEY , FHNTEYRE TREEBLENEEEEER , EFE :3 o
BRRANKDFHRUBMO A B RC L RTENHET 2 |
BRUEENRELIZERENREELLZRNE , SENISAYTE _=;\
MRIRB ; AREPHEBLZRNRF AT AEL B ED TN LEE : wo b
FMEZSMER , RURBLELZNSEBEERRNMNE , £BES , 7 _
MR BEREARNNEAEZHBETRANES , BNSITRN = o |
SEAEE3E,

2.0

0.0 10.0



https://share-analytics.zhihuiya.com/view/47f6f761-b2d8-4720-a787-11df3d7b3f09
https://worldwide.espacenet.com/patent/search/family/047052074/publication/CN102757391A?q=CN102757391A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN102757391A

