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— FAN-ERACALRE S [3, 4-d] IR R U SR FIE 7 ES
Rz F

BARGE
[0001] A BAPE K —JEmEIR — Mg O Rl , FARYY e — S8 R AON-HUACRE I 3, 4~
d J W R S AL S DI 5 B SN Y o

EEEAR

[0002]  BAJETF R FNIA 5 HER (cAMP/ cGMP) 2 4 i PN 85 BL 1) 28 {5 d, = 51k 2 Ff
AT SRR S WA LR 4 5 /N AR B8 5, A B 8 T AR K 4 ) 4 R R — IR I (PDEs)
T AR PN ME — BB i c AMP AT cGMP 1) — SIS 88 2% il 5 Ik , 76 A M3 30 v b 35 =5 22 () FH o PDE9A &
Y& A SR 1R TE R0 ¢ GMPAE S5 14 5% 755 (I PDE - PDEQ AT 45 M 4170 1) 70 28 VA 77 M B AR 45 B0
O I 575 ~ L RS RN R R T2 22 DA R AR B AT MR S0 7 T » B AR K AP AR
[0003]  FEH-BAY73-6691 /& 55— /N3 I PDEH 25 vk B 40157, B § IF 7 15 PR BT 7T By
B W 7T 557 B RE 8 1 5 G U5 SR 2 ST RIACAZ RE o I T 5 A i KB AR BB 5 (long—
term potentiation, LTP) A&/ INIIE 12T A . B HAL TP AN B 00 B & B, &
BURNHE BRIEAZ A 5% s Ja BAL TP 1 B 11 6 B, 2 4 e A2 10 2 AL o 1 A FE e B, B
5 A AChE I 7] 22 23R 5% R At 153 L L TP , iy PDE9AI il 77 BAY 73-6691 NIl & fsf F- HALTP
K J5 WL TPER #4882 0l {f B HAL TP A J5 WILTP Mo lecular neurobiology, 2010, 41
(2-3) = 129-137.) ,iX KB, PDEIFHI 5 e TE A Ride A M HG 58 2% =] 1242 , FL AChEH 1l 77145
U BTG TT ADFR) B 5% o AN, #E S 2 =] PDEOHII 1| 771PF-04447943 0, 4 58 B LT EAIG PR E , [ 7E
TEAR I PR 25 5, HeIlfs P 3& N AE AD o [R] I, PDEQ ) 28 i A 18 T ADIK) — AN T8 7E ) 25 80 45, AL
AR LFIHT 5

RARE
[0004] 75 B H (152 4 11— Pl 25 46 B A O N-TROA QL e - (3, 4-d J g e B S 4b 50, 1
HAZR SV wiie — Baligo R B R i /e A, R R & e feis 1k
[0005] Oy v SEEL A H K, A WY A2l 40 R SR SRS -
[0006]  —FiN-HRACHEME I [3, 4-d ] mgne Bl SR Ak 5490, BA R it -
O

[0007] R N

N /J{HN | v

R

[ooo8] =1
[0009]  Forfb, ROAFRAREBLAE MR G 7 e 2 23R L S e L I ] & iR B [ L & S A
sRONHSEIE 3 5 AR AW U VAR N, N-H R SRR
B VBB AR BRI, AR, AR B AR B R 2 - ECAR B A A PR 2 A Mg 7 o
S KEE R T L s URONIA IR, RUAS R E FE B &= 3 .
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(00101 ffEideth , ROYIIR BAR PR IR K AR s e 2 2 0 2k 5 Ru DRy oA g 57 34 B 2% A O )
HiE s ek A i 57 A B AU R B g e 2

[0011]  fILakiths , Ry Dy A s 52 23 P4 B AR A B g 07 e 2 A 8 I g ik 5 i ik 23 34 D 2 B
AR [T A M5 e 2 BBk ] g et e 5 AR AT 1 2 R e 55 A (41 ) 4 I e o g —
it

[0012]  FEJLizeHh , Ro oA A S 45 % M0 B AR A e g e 5

[0013]  fjEkity , ROGIA ek i DY Sk s 5t , B AL 3k i , RO Z o

[0014]  Frid FIN-HCACRE - [3, 4-d] ﬂﬁﬂi@ﬂ*%’*% ik, B2, SPoR4Eif:

0
[0015] RR ,J\ )ir\

[oote] =2 .3

(00171 AR 2 7 BRI AT A s WAk 2 ECAG 3k [ 10 g e 25 B A QS (41 1 23 ke, 55 A
S ) 2R T e v 1 — ol ARk b R B RO [ Py s ke L 5 B B ]y v e v ) — e
[0018]  SELAHARMLIL , AR HEA WA MR :

[0019] A% BH—FhN-HUARnE M 5 [3, 4-d ] s g B SE A 454 , S5 A8 B, i HAZ SR & A xt
PR — MElE OB FoA R pg i F , [m] IR B & Hi A s 1

BASHEA
[0020] "I & A B AR St 4G 0 AR B EAT 2D AR R U B, LR BN B AR, (2
AN B R b T B A 5o A e A R 1 R i), R SR P 5 () 45 3 B S R0 4 1R T X R A5 1)
FARTT &, BB FEE A R B AR EL R RIS 2 N
[0021] DL szt 45 Axst bl Agi o, By i DAk 350 vl B ot
[0022] Sy fsi1
[0023]  AH{EIAM-1H &
Cl

b

NP
N
o024l g 'J‘“"N N

O

[0025]  M-1%45#y=%

[0026]  #2,4,6- =5 MHIE FES (424 mg,2.0 mmol) , S/ I ihmz £k (300 mg,2.2
mmol) , = Z. % (404 mg,4.0 mmol) ¥ T ZB% (40 mL) W IR & WAE-T8°CI M2/t ) , Tt )
F R IF AR B BE8/INKT o T T s LR LB ZEHN, T /K IR R A4, o o 229 7], o A 4l
15 A i 44 (373 mg, 73%) o

[0027] 'H NMR (400 MHz, CDCls) & 8.14 (s, 1H), 5.36-5.26 (m, 1H), 2.25-2.07
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(m, 4H), 2.05-1.94 (m, 2H), 1.82-1.71 (m, 2H).

[0028]  {L & WIM-211) & K
0

HN | N N
[0029] cl )%N N

O

[0030]  M-245 K=,
[0031]  fgr[EfAM-1 (257 mg, 1 mmoD) JHAZEI20 mL 1 mol/L NaOH/K¥AERH , A WITE
603 I BE 46 1F Rt RE— /NI o [ B SE BE i, UK EE IR A 5 pH 56, A H F (i 4, il , /K
e, T8, 15 il 4 (410 mg,80%) o
[0032] 'H NMR (400 MHz, CDCls) & 8.10 (s, 1H), 5.15 (p, J=7.5 Hz, 1H), 2.20-
2.04 (m, 4H), 2.02-1.91 (m, 2H), 1.72 (ddd, J=11.2, 7.8, 3.2 Hz, 2H).
[0033]  SEjsifs]2
[0034]  AH{EIAM-3 1] & ik

Cl

M |\N

[0035] g ’)\-}N N

G

[0036]  M-34E#4
[0037] & RS V25 St A3 L JRAARM -1, 2,4, 6- =S Mg FF % (424 mg,2.0 mmol) , DU,
MR —4-F 2R BR 25 (334 mg, 2.2 mmol) , = 4% (404 mg,4.0 mmol) , i AE4li Ak 15 3 €6 [&] 44
(180 mg, 66 %
[0038] 'H NMR (400 MHz, CDCls) & 8.16 (s, 1H), 5.14 - 4.89 (m, 1H), 4.16 (dd,
J=11.5, 4.6 Hz, 2H), 3.63 (td, J = 12.1, 2.0 Hz, 2H), 2.48 - 2.25 (m, 2H),
1.98 -1.93(m, 2H).
[0039]  ALA&HIM-41 A A%

O

™,

HN | N
[0040] ¢ )Q*N N

-

[0041]  M-445 8928

[0042] & Rl 7 V4 G0 2 i 4 24k & M-2, R [RJAAM-1 (273 mg, 1 mmol) JUAF]20 mL 1
mol/L NaOH, HfiJi§, K¥k, 4,438 k4 (209 mg, 82%) .

[0043] 'H NMR (400 MHz, CDCls) & 8.13 (s, 1H), 4.89-4.83 (m, 1H), 4.19-4.15
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(m, 2H), 3.66-3.59 (m, 2H), 2.44-2.34 (m, 2H), 1.99-1.92 (m, 2H),
[0044]  5ijitif513
[0045]  H[EMAM-51] A Al

[0047]  M-5Z5 4K

[0048] i@ KL HFER IR EE (300 mg,2.2 mmoD VA T2 mLZEEH, 0°CFEEIMA=2i%
(707 mg,7 mmol) , N2 hJFIRIREYIH N AR H BN i (244 mg,2 mmoD I 4
BEVEW, W N RS hg, AR SRR N3 ho WIS 7 45 R 5 5 7] [ WA 22 A 22 1% 35 i uK
B A IR TE AR, g8 5 K PE =k 4Bk IR Ok (10 D P =k, 1S ARt [E A (299 mg,
85%) -

[00491  r[a]AAM-6 & Fi

0
H,N
[0050] : J\]PN
HN" N

[0051] M-645#y=

[0052] ¥4 [E]{AM-5 (352 mg,2 mmol) & T-10 mLZEE, I AL E AR (1 mL) M5
KB mL) ¥R, BN R ho )RS, AR ACHR BREN , e 2555 2 OB Ja I RS
A, B hYE , K =R, 15 B Bl A (333 mg,86%) .
[0053] 'H NMR (400 MHz, DMSO) & 7.63 (s, 1H), 7.16 (br s, 1H), 6.62 (br s,
1H), 6.13 (m, 1H), 4.57 —4.45 (m, 1H), 3.39 (s, 1H), 2.00-1.87 (m, 2H), 1.87-
1.72 (m, 4H), 1.63-1.50(m, 2H) .'*C NMR (101 MHz, DMSO) 8165.73 (d, J = 0.8
Hz), 148.24 (t, J = 4.9 Hz), 136.27, 96.17 (d, J = 2.9 Hz), 55.30 (d, J = 1.5
Hz) , 30.65, 23.48.
[0054]  HH[AMAM-TH A HX

0

HMN | \N
[0055] \_)*N N

NHCbz

[0056] M-74E )=
[0057] 4 [A]4AM-6 (194 mg,1 mmol) , (R) -2 32 - CRAEIERE FEHK (1.0 g,4
mmo 1) Y& T 57K VU & el 4, TN 60%E AL 4N (160 mg,4 mmol) , g NI o ;e W45 5 5, il
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IKEEKIRNL, LR BRI =R, it B A 44k , 19 3CE B iRk (160 mg , 42%) o
[0058]  H[EAM-8HT A Ak
(@]

H

N | M
[0059] \/J%N N
HE

[

[0060]  M-8%% =X
[0061] A& HIM-7 (381 mg,1 mmol) ¥4 T & & H BE , I 10%EL A% f# 1L ) (38 mg,
10%) , EAFAM T R4S ho [ MG , g R 2400 , e 28057, I AR 4445 3 €4 ] 44
(128 mg,52%) »
[00621 'H NMR (400 MHz, CDCls) & 8.05 (s, 1H), 5.22 -5.08 (m, 1H), 4.12 (q,
J =6.8 Hz, 1), 2.20 -2.03 (m, 4H), 2.01-1.91 (m, 2H), 1.76-1.67 (m, 2H),
1.53 (d, J = 6.9 Hz, 3H)."®C NMR (101 MHz, CDCls) & 162.65, 158.53, 152.48,
134.49, 104.72, 57.81, 49.70, 32.44, 32.32, 24.75, 23.15,
[0063] L AWILWXN-11 & ik
0
HN HN R
N

[0064] | HILH\MN | N

o O

[0065]  LWXN-1%45H4) X

[0066]  Fsijitifel 1 Fh Ak S YIM-2 (48 mg, 0.20 mmoD) ¥& T S PAEE (3 mL) d7, INAG-$23E (0
fgEhie £ (51 mg, 0.24 mmol) , =Z % (40 mg, 0.40 mmol) ,90°ClRIVRITIK - IR M55 )5
A R =R DR R 28R E ), AR A S B Al R (5L mg, 67.4%) .

[0067]  'H NMR (400 MHz, MeOD) & 7.79 (s, 1M), 7.16 (d, J = 8.6 Hz, 1H), 7.03
(s, 1H), 7.00 (d, J =2.1 Hz, 1H), 6.67 (dd, J = 8.6, 2.2 Hz, 1H), 5.05 (m,
1M, 3.71 (t, J =6.9 Hz, 2H), 3.00 (t, J = 6.9 Hz, 2H), 2.10 (m, 2H), 2.00
(m, 2H), 1.93 (m, 2H), 1.72 (m, 2H) . '*C NMR (101 MHz, MeOD) & 160.01, 154.46,
153.28, 149.81, 133.93, 131.80, 128.10, 123.09, 111.28, 111.00, 110.79,
102.23, 99.40, 57.38, 41.04, 31.41, 24.89, 24.29. HRMS (ESI-TOF) m/z [M + H]"
calcd for CgooH2oNeO2 379.1877, found 379.1884.,

[0068]  Sijiti {514

[0069]  f & WILWXN-2[K] & %
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Q
- me
[0070] HJJ%N N’

p O

[0071]  LWXN-245#5%

[0072] & i 7 ¥ Ao S it 45 346 & ILWXN-1, fb A HIM-2 (48 mg, 0.20 mmol) , 5 A% (3
mL) , 5—F AR FE—2-FF L0 % (49 mg, 0.24 mmol) , = Z. % (40 mg, 0.40 mmol) ,idAF:4lifk 15
({0 [ 44 (53 mg, 66%) .

[0073] 'H NMR (400 MHz, CDCls) & 10.70 (s, 1H), 8.09 (s, 1H), 7.67 (s, 1H),
7.15 (d, J =8.8 Hz, 1H), 7.10 (d, J = 2.1 Hz, 1H), 7.05 (d, J = 1.6 Hz, 1H),
6.79 (dd, J =8.7, 2.3 Hz, 1), 6.27 (d, J = 7.6 Hz, 1H), 5.10 (dd, J = 15.0,
7.5 Hz, 1H), 4.56 (dt, J = 13.1, 6.6 Hz, 1H), 3.81 (s, 3H), 3.06 (qd, J =
14.4, 6.0 Hz, 2H), 2.12 (m, 3H), 2.00 (m, 3H), 1.74 (m, 2H), 1.33 (d, J = 6.6
Hz, 3H) .'*C NMR (101 MHz, CDCls) & 160.29, 154.66, 153.89, 152.40, 133.94,
131.49, 128.32, 123.85, 111.70, 111.65, 111.58, 101.44, 99.64, 57.43, 55.91,
46.94, 32.07, 31.95, 24.86, 20.34,HRMS (ESI-TOF) m/z [M + H]" calcd for
CooHoeNe02 407.2190, found 407.2197.

[0074]  SEjsif55

[0075] LA WILWXN-31H1 A K

[0076] /k" N
[
HMN C

[0077]  LWXN-345 4=

[0078] & R 7 v i S gt 451 346 & M LWIN-1, A A HM-2 (48 mg, 0.20 mmol) , F N (3
mL) ,4— (1H-P5| it —3—-35) T kE-2-% (47 mg, 0.24 mmol) , =% (40 mg, 0.4 mmol) , L4
apfrss 3 el 4k 40 mg, 50% .

[0079] 'H NMR (400 MHz, MeOD) & 7.80 (s, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.32
(d, J =8.1Hz, 1H), 7.06 (t, J = 7.2 Hz, 1H), 7.02 (s, 1H), 6.93 (t, J = 7.2
Hz, 1), 4.93 (m, 1H), 4.17 (dd, J = 13.3, 6.6 Hz, 1H), 2.87 (t, J = 7.5 Hz,
2H), 1.99 (dt, J =20.7, 7.1 Hz, 6H), 1.90 (m, 2H), 1.68 (m, 2H), 1.30 (d, J
= 6.5 Hz, 3H) ."*C NMR(101 MHz, MeOD) & 159.98, 154.39, 152.68, 136.79, 133.87,
127.32, 121.39, 120.78, 117.95, 117.84, 114.29, 110.79, 99.41, 57.62, 46.36,
36.87, 31.35, 31.26, 24.30, 21.33, 19.48.HRMS (ESI-TOF) m/z [M + H]" calcd
for CooHoeNeO 391.2241, found 391.2248.,

[0080]  SiZjitifil6
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[0081]  fL&WILWXN-4[1] & B

O

HN HN 2
[0082] l' )Q: l N

[0083]  LWXN-4ZE#)=

[0084] & i 77 v Wi S it 451 346 & WILWXN-1, fb A HIM-2 (48 mg, 0.20 mmol) , 5F A% (3
mL) , 2-F JE 1% (43 mg, 0.24 mmol) , =Z % (40 mg, 0.4 mmol) , T AF4lifh75 4 o & A&
(40 mg, 52.0% .
[0085]  'H NMR (400 MHz, CDCls) & 8.08 (s, 1H), 7.77 (d, J = 9.6 Hz, 2H), 7.32
d, J=8.1Hz, IH), 7.17 &, J = 7.4 Hz, 1H), 7.10 (m, 2H), 5.90 d, J = 7.5
Hz, 1), 5.11 (m, 1H), 4.51 (m, 1H), 3.21 (dd, J = 13.9, 4.8 Hz, 1H), 2.93
(dd, J = 14.1, 7.5 Hz, 1H), 2.12 (m, 4H), 1.97 (dt, J = 12.7, 7.4 Hz, 2H),
1.74 (m, 2H), 1.30 (d, J = 6.5 Hz, 3H) .'*C NMR (101 MHz, Acetone) & 157.95,
154.18, 152.75, 136.83, 133.73, 128.04, 123.43, 121.25, 118.72, 118.46,
111.57, 111.36, 100.08, 57.09, 47.18, 31.97, 31.80, 31.78, 24.49, 24.48,
19.37. HRMS (ESI-TOF) m/z [M+H]" caled for CaiHasNeO 377.2084, found 377.2074.
[0086] St fs7
[0087] AL A HLWXN-5[1) £ Ak

0

HN-p HN | N
[0088] @)‘\)\N,&N N
-

[0089]  LWXN-545H4 =%

[0090] & i 77 v o S it 451 346 & WILWXN-1, tb A HIM-2 (48 mg, 0.20 mmol) , 5 A E (3
mL) , 1— (1H-P5[ M —3—-35) ki —2-% (42 mg, 0.36 mmol) , =Z % (40 mg, 0.4 mmol) , i HF
aifpss A el ik 45 mg, 60%) .

[0091]  'H NMR (400 MHz, MeOD) & 7.82 (d, J = 8.1 Hz, 1H), 7.76 (s, 1H), 7.45
d, J=8.4Hz, IH), 7.35 (t, J = 7.5 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 4.90
(m, 1H), 4.61 (dd, J = 13.0, 6.5 Hz, 1H), 3.29 (d, J = 6.2 Hz, 1H), 3.22 (m,
1, 2.01 (m, 4H), 1.92 (m, 2H), 1.69 (m, 2H), 1.29 (d, J = 6.6 Hz, 3H) ."°C
NMR (101 MHz, MeOD) & 159.84, 154.20, 152.57, 142.99, 141.20, 133.91, 126.46,
122.14, 119.83, 119.68, 109.85, 99.38, 57.29, 46.58, 33.29, 31.40, 31.23,
24.18, 24.15, 19.08,HRMS (ESI-TOF) m/z [M + H]" calcd for CgoH2sN70 378.2037,
found 378.2026.

[0092]  Sjiifsl8
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[0093] AL & WILWXN-6H] & K

O
HMN -

HN | N
| !
[0094] Q)\)H AN N

O

[0095]  LWXN-645H4 5%
[0096] & i 77 v A S it 451 346 & WILWXN-1, fb A HIM-2 (48 mg, 0.20 mmol) , 5 A ¥ (3
mL) , 1— (5—FF 48 3 - TH-15| - 3-F8) Pk —2-F% (48 mg, 0.36 mmol) , =Z % (40 mg, 0.40
mmol) , it AL 15 5 (o [ 44 (56 mg, 46%) .
[0097]1 'H NMR (400 MHz, MeOD) & 7.75 (s, 1H), 7.33 (dd, J = 9.0, 0.5 Hz,
1), 7.07 (d, J =2.0 Hz, 1H), 7.01 (dd, J = 9.0, 2.3 Hz, 1H), 4.89 (m, 1H),
4.59 (dt, J =11.8, 5.9 Hz, 1H), 3.74 (s, 3H), 3.32 (dd, J = 15.1, 5.0 Hz,
IH), 3.17 (dd, J = 14.2, 6.4 Hz, 1H), 1.99 (m, 4H), 1.91 (ddd, J = 11.4, 5.8,
3.4 Hz, 2H), 1.68 (m, 2H), 1.32 (d, J = 6.7 Hz, 3H) .'°C NMR (101 MHz, MeOD) &
159.75, 154.46, 154.22, 152.52, 142.10, 137.08, 133.83, 122.53, 118.53,
110.79, 99.39, 99.04, 57.36, 54.69, 46.51, 32.77, 31.43, 31.24, 24.21, 24.18,
19.20.HRMS (ESI-TOF) m/z [M + H]" caled for C2iH25N702 408.2142, found
408.2132.
[0098] Sy f59
[0099] LA WILWXN-TI A K
o]

HN HN B

[0100] ,-l“\M | ’N

[0101]  LWXN-7£E#y=X

[0102] & 7 ¥ N S i 49 34K & WILWXN-1, b & #M-2 (48 mg, 0.2 mmol) , 7 PIEE (3
mL) , 1- (& MgME-3-3E) T ki—2-% (42 mg, 0.55 mmol) , =% (40 mg, 0.4 mmol) , b4
aifb 18 A bk (34 mg, 47% .

[0103] 'H NMR (400 MHz, MeOD) & 7.86 (d, J = 4.6 Hz, 1H), 7.23 (dd, J =
41.2, 7.4 Hz, 1H), 7.05 (t, J = 7.4 Hz, 1H), 6.76 (m, 2H), 5.07 (m, 1H), 4.41
(m, 1H), 3.72 (dt, J = 14.1, 8.6 Hz, 1H), 3.42 (dd, J = 13.2, 5.6 Hz, 1H),
3.29 (ddd, J = 8.9, 7.0, 3.7 Hz, 1H), 2.16 (m, 2H), 2.09 (m, 2), 2.02 (m,
2H), 1.78 (m, 2H), 1.37 (dd, J = 12.8, 6.6 Hz, 3H)."C NMR (101 MHz, MeOD) &
162.35, 156.85, 156.81, 155.27, 155.16, 153.70, 153.65, 136.44, 136.42,
135.57, 135.47, 129.63, 129.56, 126.18, 125.67, 121.29, 121.11, 112.73,
112.67, 101.97, 101.88, 60.10, 59.80, 55.84, 55.68, 47.68, 47.38, 43.99,
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43.71, 41.80, 41.64, 33.96, 33.95, 33.84, 33.70, 26.82, 26.80, 26.74, 26.71,
22.58, 22.43.HRMS (ESI-TOF) m/z [M + H]" calcd for CaiH26NéO 379.2241, found
379.2232,
[0104]  SEjif5110
[0105] AL & PILWXN-8H & F
O
HN

HMN R
\ I M N
[0106] N” N- "N
H

~0
O

[0107]  LWXN-845#4%

[0108] & Rl 5 ¥k Sz i 451 34k & ILWXN-1 , 6- 58— 1- VU SN i S ntk v 3 [3, 4—d ] i g i (48
mg, 0.20 mmol) , FAEE (3 mL) ,5-FF 4 JE-2-FF 3L 4 % (49 mg, 0.24 mmol) , = Z fi% (40
mg, 0.40 mmol) , i #4lifb 15 H (A lE A 42 mg, 50%) o

[0109] 'H NMR (400 MHz, MeOD) & 7.77 (s, 1H), 7.19 (d, J = 8.8 Hz, 1H), 7.04
d, J=2.1Hz, 2H), 6.75 (s, 1H), 4.60 (m, 1H), 4.47 (dd, J = 12.9, 6.4 Hz,
1H), 4.04 (td, J = 11.5, 3.7 Hz, 2H), 3.74 (s, 3H), 3.58 (dd, J = 12.1, 1.8
Hz, 2H), 3.00 (ddd, J = 33.7, 14.3, 6.2 Hz, 2H), 2.21 (m, 2H), 1.79 (m, 2H),
1.28 (d, J = 6.7 Hz, 3H).'">C NMR(101 MHz, MeOD) & 160.47, 154.24, 153.50,
152.82, 134.05, 132.01, 128.26, 123.79, 111.41, 110.67, 110.61, 100.58,
99.99, 66.62, 66.60, 54.85, 53.12, 31.56, 31.53, 19.10.HRMS (ESI-TOF) m/z [M+
H]" calcd for CooHaeNeOs 423.2139, found 423.2147.

[0110]  SEjifs11

(01111 LA HILWIN-9I1) & A

0
HN
L HNJJF][féh
[0112] \]/QN N
) O

[0113]  LWXN-945#J=K,

[0114] 4 h[a]{AM-8 (48 mg, 0.20 mmol) ,5—H & JE M| ME—3-H % (32 mg, 0.20 mmol) ,
ToKBEBREH (44 mg, 0.54 mmoD T FAEE (5 mb) H, I AT LEN (23 mg, 0.36
mmo 1) J5 T Z IR T HHE16 ho Jelk iE 25 BR £VE ], F LR L BRI IR AR, WU FH VAT R Bk
PR AN VRN B A BNV TR U = IR /KRR AT 68, IE A A0 45 B il & (47 mg,
63%) o

[0115] 'H NMR (400 MHz, CDCls) & 10.20 (s, 1H), 8.05 (s, 1H), 8.01 (s, 1H),
7.26 (d, J =8.5Hz, 1H), 7.13 (s, 1H), 7.06 (s, 1), 6.88 (d, J = 8.8 Hz,
H), 5.17 (p, J = 7.4 Hz, 1H), 3.92 (m, 6H), 2.11 (td, J = 13.0, 6.5 Hz, 4H),

11
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1.97 (m, 2H), 1.73 (m, 2H), 1.44 (m, 3H) .'*C NMR (101 MHz, CDCls) § 161.89,
157.90, 154.44, 152.52, 134.61, 131.45, 127.07, 123.62, 113.43, 112.81,
112.13, 105.07, 100.20, 57.75, 56.40, 55.99, 43.54, 32.47, 32.41, 24.77,
21.70.HRMS (ESI-TOF) m/z [M+H]" calcd for C2oH2eNeO2 407.2190, found 407.2180.
[0116]  Sjsifs12

[0117] LB WILWXN-10/) & 1%

0
HN
1 H HN'JiD:T§N
[0118] N\l)i\N N
: Q)

[0119]  LWXN-1045#=%

[0120] AR5V an s 1 14 & PILWXN-9 , 1 [A] /AM-8 (48 mg, 0.20 mmol) , 5% 15| WE—
3-HE (31 mg, 0.2 mmol) , TL/KEERREN (44 mg, 0.54 mmol) , FPAEE (3 mL) , FILMIA (L
B4 (23 mg, 0.36 mmol) , 7> BG4l LA I (=) (39 mg,49%) -

[0121]1 'H NMR (400 MHz, CDCls) & 10.13 (s, 1H), 8.16 (s, 1H), 8.04 (s, 1H),
7.29 (d, J =4.5Hz, 1H), 7.25 d, J = 2.2 Hz, 1H), 7.20 (d, J = 1.9 Hz, 1H),
6.95 (td, J = 9.0, 2.4 Hz, 1H), 5.17 (m, 1H), 3.91 (m, 3H), 2.12 (m, 4H),
1.98 (m, 2H), 1.72 (m, 2H), 1.44 (m, 3H).'*C NMR (101 MHz, CDCls) & 161.78,
158.11, 152.41, 134.51, 132.80, 124.68, 112.06, 111.97, 110.95, 110.69,
103.56, 103.32, 57.83, 56.57, 43.26, 32.44, 32.36, 24.74, 21.63.HRMS (ESI-
TOF) m/z [M-H] calcd for C2iH2sFNeO 393.1845, found 393.1836.

[0122]  SEjsifs13

[0123]  fLBWILWXN-11HI & 1K,

0
}4
l H HNJIQ/N
[0124] .NH},beN N
b O

[0125]  LWXN-1145#=%

[0126] & RISt 51 1 140 & PILWXN-9, 7 [A]/AM-8 (48 mg, 0.20 mmol) ,N-Fi 35—
A Mg W3- % (38 mg, 0.2 mmoDl) , L/KEEERHN (44 mg, 0.54 mmol) , R:NEE (3 mD),
FEME AN (23 mg, 0.36 mmoD) , 4> B 4lifk 5 A =4 (55 mg,65%) .

[0127] 'H NMR (400 MHz, CDCls) & 10.19 (s, 1H), 8.05 (s, 1H), 7.18 (d, J =
8.8 Hz, 1H), 7.04 (s, 1H), 6.97 (s, 1H), 6.90 (d, J = 8.8 Hz, 1H), 5.16 (m,
1H), 3.90 (m, 6H), 3.72 (s, 3H), 2.11 (m, 4H), 1.98 (m, 2H), 1.73 (m, 2H),
1.44 (d, J = 6.8 Hz, 3H).'*C NMR(101 MHz, CDCls) & 161.95, 157.90, 154.21,
134.53, 132.50, 128.24, 127.46, 112.27, 111.50, 110.24, 105.01, 100.41,
57.77, 56.18, 55.79, 43.35, 32.82, 32.45, 32.38, 29.68, 24.75, 21.61.HRMS

12
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(ESI-TOF) m/z [M-H] calcd for CosHasNeO2 419.2201, found 419.2205.
[0128]  =sZjify14
[0129]  fbBWILWXN-12/] 5 %,

HN
1w HN’ujIj%N
[0130] N \ﬁa-‘N N

[0131]  LWXN-1245# =

[0132] & Rl gk an st 9 1 14 & WILWXN-9 , H (A /AM-8 (48 mg, 0.20 mmol) , 3—H5|Hfk B i
(29 mg, 0.20 mmol) , L/KEEELREN (44 mg, 0.54 mmol) , FAEE (3 mL) , FIEMIE LN (23
mg, 0.36 mmol) , ;B aifb15 H =4 (15 mg,19.3%) .

[0133]  'H NMR (400 MHz, CDCls) & 8.23 (s, 1H), 8.05 (s, 1H), 7.63 (d, J = 7.7
Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.20 (t, J = 7.0 Hz, 1H), 7.15 (m, 2H),
5.17 (m, 1), 3.95 (m, 3H), 2.11 (m, 4H), 1.98 (m, 2H), 1.72 (m, 2H), 1.44
(d, J = 6.9 Hz, 3H).'C NMR(101 MHz, CDCls) & 161.90, 158.07, 152.48, 134.55,
126.65, 122.90, 122.43, 119.89, 118.43, 113.65, 111.36, 105.02, 99.98, 57.81,
56.46, 43.42, 32.47, 32.36, 24.75, 21.62.HRMS (ESI-TOF) m/z [M-H] calcd for
CaiH2aN6O 375.1939, found 375.1934.

[0134]  Sjiifs]15

[0135] 4&%%#@LWXN—139@‘¥EE

HN—uN ij\
[0136] M

[0137]  LWXN-1345 43X

[0138] & R ik st 51 1AL & HILWXN-9 , H /A /AM-8 (48 mg, 0.20 mmol) , 1H-F5|M:—3~
S (30 mg, 0.20 mmol) , TL/KEEEREN (44 mg, 0.54 mmol) , FPNEE (3 mL) , FIEMIE AL 4N
(23 mg, 0.36 mmol), /> B§4ifbis A =4 (32 mg,41% .

[0139] 'H NMR (400 MHz, CDCls) & 11.62 (s, 1H), 7.83 (s, 1H), 7.55 (d, J =
7.9 Hz, 1H), 7.35 (d, J = 8.4 Hz, 1H), 7.14 (t, J = 7.6 Hz, 1H), 6.91 (t, J =
7.2 Hz, 1H), 5.01 (dd, J = 13.8, 6.9 Hz, 1H), 4.39 (d, J = 14.8 Hz, 1H), 4.19
(d, J =14.9 Hz, 1H), 3.95 (m, 1H), 2.06 (m, 4H), 1.97 (m, 2H), 1.73 (m, 2H),
1.45 (d, J = 6.4 Hz, 3H) .'*C NMR(101 MHz, CDCls) & 162.57, 158.90, 151.56,
144.48, 140.71, 134.02, 126.79, 121.11, 120.58, 119.38, 110.28, 103.91,
58.26, 57.60, 44.46, 32.54, 32.27, 24.79, 21.66.HRMS (ESI-TOF) m/z [M-H]~
calcd for CooHaaN70 376.1891, found 376.1886.

[0140]  Sjitifs]16

13
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[0141] L& WILWXN-141) & K

HN-
NoH HN)TN
[0142] @,k‘,mj/kﬂ N
2 Q

[0143]  LWXN-1455#)5

[0144] & R VR QS 9 1 1AL S LWXN-9 , FH [a] 7AM-8 (48 mg, 0.20 mmol) ,5—F 4 &~
IH-P5| -3 F % (35 mg, 0.20 mmol) , TG7KEEMREN (44 mg, 0.54 mmoD) , RARE (3 mL) , &
FMEALEN 23 mg, 0.36 mmol) , 73 B4l b5 =) (40 mg,49%) -

[0145] 'H NMR (400 MHz, CDCls) & 11.57 (s, 1H), 7.91 (s, 1H), 7.24 (d, J =
8.8 Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H), 4.99 (dd, J = 13.7, 7.0 Hz, 1H), 4.30
(dd, J = 14.6, 3.7 Hz, 1H), 4.13 (d, J = 14.6 Hz, 1H), 3.94 (q, J = 6.7 Hz,
IH), 3.83 (s, 3H), 2.05 (m, 4H), 1.96 (m, 2H), 1.70 (m, 2H), 1.45 (dd, J =
6.7, 3.2 Hz, 3H)."C NMR(101 MHz, CDCls) & 162.45, 158.92, 154.50, 151.79,
143.50, 136.67, 134.09, 121.58, 119.05, 111.26, 104.25, 98.56, 57.67, 57.15,
55.57, 44.51, 32.40, 32.14, 24.71, 21.69.HRMS (ESI-TOF) m/z [M-H] calcd for
Co1HasN702 406.1997, found 406.1989.

[0146]  Jll5E T A& B H AL S PILWXN 2R 51 %) il e — 16 T 9 284 o 240 8 1 X el 9l 12k Gk oy
1£2 % SCIENTIFIC REPORTS,20164F, 5561, 5521826 1 ,D01:10.1038/srep21826) , ICsofH
DA 2RI F50% I 0 FIREE o [, AR B W 17 B A A& Y0 B e S8 AT 14 ORAC
R TNERL:

[0147]  3R1 LWXNRFIALA WX IR — le b9 7Y 25 40 2 1 1) $ o)y 1

[0148]

&) 100 nM 10 nM 1 nM ORAC*
LWXN-1 52.08% 15.74% 6.91% 2.00+0.27
LWXN-2 98.98% 83.81% 31.43% 0.32+0.06
LWXN-3 83.06% 66.87% 20.23% 0.33£0.002
LWXN-4 77.60% 67.56% 21.19% 0.37£0.04
LWXN-5 81.59% 69.79% 16.88% 0.1740.004
LWXN-6 69.41% 64.62% 12.41% 0.22+0.12
LWXN-7 67.39% 58.68% 29.48% 0.66+0.04
LWXN-8 72.31% 15.18% 0.27% 2.60+0.05
LWXN-9 68. 24% 54.00% — 1.61%0.11
LWXN-10 75.65% 61.36% 17.78% 0.88+0.08
LWXN-11 68. 76% 54.54% 22.77% 1.09+0.02
LWXN-12 55.92% 45.68% — 0.60£0.06
LWXN-13 47 .39% 34.25% — 0.15+0.03
LWXN-14 28.43% 24.56% — 0.24+0.02

14



CN 106977518 B ﬁﬁ HH :I:; 13/13 1T

[0149] 4l 2B XK ORACTIE:{E ~1.85+0.04,
[0150]  Hy Bik&E AT E H, AR HP LA PXTPDEY LA KB IF 1 #1HvE v, Pratb i 5
TR, R TG A & B AL S W AE /R 9 PDEQF I 7 5 T B A T i B 2 25 1]

15
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