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Co) bEBiidE ATZEIUR A (C,-C HEAHE . -NRD ®R) \-NR) (=) R’ .-CE)NR") ®®).-0-
C(=0) -N®R") R®) .-C(=0) -R"\F1-C (=0) -OR';
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RFIR® FEA U H BN b 37 4 156 F 50T (C,-C) bt 3 < Al

afREIEH 0. 1. 28311 5K
[0011] AR B SV EFE WA SR I St 1 - 648 252 Enl 42 )£ .
[0012] T4k G492 PDEABIE] A AL i #1751 o
[0013] R IML& W T I8 77 BLIRR H X A2 2258 (CNS) S35 A/ B8 AE P29 A1l 475 < o IfiL
B MR PE AREIYE L B B S 1 RN 98 M5 B AE L R 5 G5 1) P B AR S/ N 2 BE
V& Th e 52 40 AH O 1) o
[0014] A BRI S A ST id A & el e 24 2 b nT 43252 1) SR 7 1) & 136 7 BTl
“TPDEABE [K 5 it (RVPDE4BEED w42 il 3L (condition) 254 i & .
[0015] AR BRIV K 242 bl Bz (Vi 51, Fo 5 AR WA A & 0 F0 28 /b — BB 771 1) VR
BP0, B R 2770 Y o RS FRRL FA) S L 458 7 TR AR TR R LB R e TR
FH/ B (FIanie 22 « BTN RS RN F T RSN BV L/ B
[0016] & EHVER

IR SRR A AR T R a8 2 R 0 0 o B AT TAS N AR D UATAR] 7 =X BR ) A
HA BRI 5K
[0017] sz SURITE A

WA B A SCRT S SR LR, Bl S5 B AR UL RH , 75 I R 50K E B R &
SR S B ORI B S v B e, B FR R T 8T

UIASCAIT T ARAE “n- 07, Forbno B, 38 3 1538 3 b SR P O i 58 4 i
S S50 451 1, PEE R 2 6 70 2% 5 2 IR (1) S5, AR IR 2 5 70 4 0 R 1) S 9
[0018]  FEACULBA 1) &N HLTT , A K B AL A ) 1) BOAR 3 DL AH B3 B A T - el = F R AR K
P A 753X 6 2 0 ] ) RS O ) B R — B T2 o i, R 3 © (C-C ) e R il =
SEALERC KEdE (P D) L3t (20 (C Bt \C beJE  C R BEAIC et o 34 T 53— AN s ol R
W “(5-210-J0) P b L L A R B B A5 1 6-.7-.8-.9- VA1 10- JC A+ P e ik 2t
Eile
[0019] A SCAT I ARTE “ (C,-Cy WEdh” f& i & 1 4564 i 1 (10 VL R S e il 4 o 5 5
A, B, (HANR T, B O IR JE R R O TR AP TR L R TR ORUT AR IR I
SR R AIE O3,
[0020]  GIARSL AT, ARG “AEIEEUARMYT (C,-Cy bedE” AR I 58 S (C,-Cp ke ks, Hh—
A E AR T BRI E: , FHR B IS 1 5 3 AR S R L -SF R 3E N R
R®) .-NR") (€ =0)R®) .-NR") € (=0) -0R*.-C (=0) -NR") R®) .-0-C(=0) -NR") R®) .-C (=0) -
R".-C (=0) -OR" \Fil (C,~Cy) FRhedE , HrpRTRIR® % 15 i S o Ay S AT AR 1) (C,-C) ek 1)
i, (C,-Cy ke B oy vl LA — Al 2 AN i 32 JR - HUR AT B R AR (C,-C e 57 k4R (C -
Co K FEM ARSI 46  AEAR T, U 3 2- L3 U 2 = R L £ 2
[0021]  RiE“(C,-Co MuF” &g R A2 86 Mk IR 1 H A 20— - B XU g R )
BFERA 2D — ANk - RN I B B S B IR ] o ARER M S L  (E AR T, @R - T
FidE - DI EE U TR D T JE 2 B - - 38 L - TR 2- T3t 2 . AR R AL
EWEA (C,-C ML, 1A G WP LALLALE (entgegen) JE R 4liZ (zusammen) JE B HAT
ARG AT
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[0022] R “fEEHURE (C,-Co MakE” 451N g LK (C,-C Mk, b — A s 2N A
JRTHTACE , Ik B AR 8 F o 3R AR BUE 2k L -SF ViR L -N R ®R® .-N R
(€ =0 RY -NR") € (=0) -0R*.-C (=0) -NR") R®) .-0-C (=0) -NR") R®) .-C (=0) -R".-C (=0) -
OR AT (C,~Cy) FRbe sk , FrRTAIR® 4% [ AL M A A B AT R EUAR I (C,-Co e

[0023]  RiE“(C,-Cp BFEE” J& 8 BA — 2 /NN R 5 F1 2 2> — ANk - Bk = S T e,
F5 B 20— ANk - Tk — B ) B AN SCHE AR SE BB TS (EABR T, LR BRI T
I | BRI R RS

[0024] A “TIEEURI (C,-Cy HIE™ G H1 152 LK (C,-Cy Bedte, Forh— A2 A4
JR T IARIEA B iR B S5 1 1 35 VAU U L3 L -SFL N RD (RY) L -NR) (C (=
0)RY) .-NR") € (=0) -0R®.-C (=0) -NR") R®) .-0-C (=0) -NR") R®) .-C (=0) -R".-C (=0) -OR".
Fi1(C,-Cy) PRt , HorpRTRIR® 4% [ 37 b S B A 4 L BUAR K (C,-C ) Kt

[0025]  ASCHT FIIARTE “ (C,-Cp bt E” R4l FUR T 5 RHA ) T8 0 & m an e
XHY(C-Cp kedk o (C-Cp b AT AR S HE  (HARR T, A HE L5 R AR 2
RN N TR =R N A= Y Rk

[0026] AR SCF IR E UL (C,-C) bR A8 F g LRI (C,-C) hedi st , 3L
AN AR T B RIEARE: , TR BRI % 4 3R AR U RSk L -SF JEE L N
R") ®R® .-NR") (€ =0)R®) .-NR") € (=0) -0R®.-C (=0) -NR") R®) .-0-C (=0) -NR") R®) .-C
(=0) -R"\~C (=0) -OR"  F1 (C,-C,) Fhpe %t , FLrpRTAIR® & (5 7y S BRAT A HUAR 1) (C,-C Hit
e, (C,-CY B LT LA — AN A R R EUR, L % 1R (C,-C A S . x40
(C,-Cy Ft FIE M AN S A5 EAR T, A 0 L o U 2- i O U =T
A VTR O A

[0027]  ASCHT FIARTE “ (C,-Cp bibmE” R 45l i Ji 7 5 BHA 7 T8 70 & = m an b e
XHJ (C,-Co btk o (C,-C Ktk FIARRNE LB LHE , BEAFR T, HREE Lk AR
[0028] AR SCF I A E UL (C,-C) KeBRE™ R4 1 _F s SR (C,-C) hemist , 3t
AN AR T RIS, TR BRI % 4 3R AR U Rk L -SF VR N
R ®R® .-NR") (€ =0)R®) .-NR") € (=0) -0R®.-C (=0) -NR") R®) .-0-C (=0) -NR") R®) .-C
(=0) -R"\~C (=0) -OR"  F1 (C,-C,) Fhpe Kt , FLrpRTAIR & [ 7ty S BRAT A HUR 1) (C,-C Hit
H,

[0029] A SCRT FH , ARG “ (C,-C) Pk s i AL v PR B 2R BAT 3 =8N ik i1 1 A
B 3 - ok 25 ST IR AR IR B B R« (C,-C) b ik J& Faid i A B A 3 &6 i 1119
TR A 7y 1~ R Bk 2 S0 3RS O BR PR AR 3L o “PA e 3™ 1] DA & B PR DA , LS4 A0 45 20 P 22
RT3 VPRI CBA O 2 VPR B SR AN BA S 2 B e B 1Y) o SO B R AN AN A 5 R BA b 2, f51)
W AEANEE T, RO IR O s 28 R A S IR B 2 A S i 0k . B, I S ] &
— LA BRI, 5140 (C,-Co XM BERE" . Rifi “(C,-C) I K ™ R 45 & 4 B8 MR JF T 1)
KUIAIA 22 o A I B A, B A0 XA [1.1.0] T30 [2.10] K38 XOA[2.2.0] 23 X0
A[3.1.0128 3, XOA[3.2.0] FFHE XA [3.3. 0] 22 o RIE XA KT 18 6 35 W 1% XA
Yt R4, B0, ABAIR T, XA [2. 2. 1] BEFERIOUA (1. 1. 1] )3

[0030]  ARiE “CEAEIIRA (C,-Cp FRbE AL 4540 1 X (C,-Cy Frke sk, Hrp— A i %
NER T HBRIEARE , Irid BOR IR B 3K AR BUEE R L - SF LA 2 AT U
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(C,-Cy) BEHE ATIEEUIR Y (C,-Cp he ALE ATEIR A (€, -C Kbz -NRD R) .-NR) (€
(=0)R®) .-N (R") € (=0) -OR®.-C (=0) -NR") R") .-0-C (=0) -N(R) R®) .-C (=0) -R".-C (=0) -
OR AT (C,-Cy) FRbe sk , HerRTAIR® 4% 1 AL M A A B AT EUAR I (C,-Co e

[0031]  4nASCHr R “HeM e 387 2 Fa a0 b SR fe 3t , Horp &8 /b — AN i 1 5 4
Nk E R BB 2R T ARIE “ (4-F6-70) FeIN R R AR M R I S St s
6N T, P B D —ANR AR R T R TE “(4- F8-J0) Fe IR B SR FR A b SR AR AL
M4BT, K B /b — AN E T “4-F10-70) 4L £ 8 24 P b 3 B 2
A BIARI0ONME T “(6- 70 MBI 48 M i R & A S IL6 N A R 1, H
DA RE T G-I RGP R R e M e AR B BN IR R, Hrh &
I AR JET S R T DA LA e % MR 104N R P B R B0, 0 b 8 S 24 F R A
A g B A AE— 28I, i B AR S =R AR NIRRT EIEL R
BUAD o AP0 e i AR WT DU i B T 2 A 1 U - BB A ] B a5 1 5 A R B AL
E U1 L PR I I IR A T 2 o 2 PR o o A 25+ R DL 5 b e I I A ) T g 50 4 1) 00
B2 o IR B I o3 0] AT b AE B 3E U S I EUR T R sAEAR T o] FH IR R T 4 — A
B2 A BRI

[0032]  “ORIFJEEE” (5 X il AFE 5 R B ai 2R FE PR i AR 05 B BA (9, (HANFR T, i g ik
PR EMEIE F ) B S 1 A PR e

[0033] R Ff e FERA ) S GLAE  AH AR T, BURIN T btk ZEmmg B ey D0
MR 7y 35 | DU S P g 2k | DY & Mg 25 DU S e | DU S 3 | DY S e 2 | )\ SR R R R 22
JNERFFIR LI | )\ SR FF MR P I | IR A e 5 b Pt e | IR e s W P s | PR e e | e e 5
bk A o | TP K s | DO S b PR A | DY S R i | DU S e | (I S A e | M e
AR T e USRI I A | AR R R L L 2 T A ORI AL 2 (chromany D
BRI A IE G sochromany 1) « A 7RI M #FE (dihydrobenzodioxinyl) 7K Ff —
SR FE (benzodioxoly 1) A FFREME FE | — SN I I | — 0 2 I 356 D S e b 356
S (isochromyl) « & - 1H- W WE 3L . 2- & 44 XK [2. 2. 1] BEk 3 L 3 - & 42 WA
[3.1.0] A 3- B AN [4. 1. 0] PEREAE  Z8 P e B PRI HL 8 S 4914 4% DU Sk i - 2- 56 L DY
SRR - 3- J S IDR M - 1 - (IR IR 5 - 2 - e IR A 6 - 4 - 5 MRk - 1 - L ILE S o - 2 - L g
Jot -3 - e WIRWE - 1 - WIRWE - 2- 3 WRIE - 3-F (WRWE -4- 6 IR - |- 56 ORI -2- 5. 1, 3- TR
Bt -3- 51, 4- AR BEE - 1 -k SRR L 1, 3-MEMKE -3~k 1, 2- Mg -2- 51,2 U
SUMERR-2-JE 1, 3-MEBEkE-3-3E (1,3-thiazinan-3-y1) . 1,2- U —BE-2-5E.1,3-JUA —
M- 1-JE .1, 4- W@ -4 - B R e I I | 2- S8 AX - WRIE 2 (34, 2- S8 -WRIE - 1- 58D &5
[0034]  ORiE “fRi BUARH e BAbe ™ [45)4n , AR IR BUARHT (4- 2 10- 70 Fe3 ket ] 2450 b
5E R , Hoh — AR Z AR TR B ARV I SR EACE: , Bk B
FEEET 1 2 R U R -SRI EIEBURIN (C,-C bRk SRR C,-Cp i
S ATBEUR Y (C,-C KBt . -N R R WWRY) (€ E0)RY) . -NRY) C (=0) -0R®,-C (=0) -N
R") R®) +-0-C(=0) -NR®") ®®) .-C (=0) -R".-C (=0) -OR" Fil (C,-C,) FF ik , HepRTAIR* % [
M7 Y E BT R (C-Cp btk

[0035]  “(C,-C ) 775" 45 B A Er6 22 104Mh S - (K SL By T R G Ak A AR sl B 3% %2
I T7 REE ] R e A A

11
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[0036]  ARIE“ARIEIRM (C,-C, ) F5 2" R Faln e Ui (C,-C p 775, Hp — A A A
JE TR, TR B AR I < 10 3R AR BUEE FR B L - SF VR R T IR HUAR I (C-
Co) ik ATIEARH (C,-Cy bk AR (€, -Cy BEMiFE . -N R R W R (€ (=0)
R% . -NR") C (=0) -0R®.-C (=0) -NR") R®) .-0-C (=0) -N®R") R®).-C (=0) -R".-C (=0) -OR" . I
(C,-Cy) FRbe e, He i RVHIR® 45 1 57 M A R AT BRI (C,-Cp) e

[0037] B A LT, RAE “F4 95 37 RIGHEE D — DI B — A2 A E TR 57
R JEF [¥) B PR BB PA 22 38 55 e 0 PR [, T 3 % SR 1~ B B 03 45 1 7 ik 48 (0) B
(O ME N o “(5-F14-T0) JT5 5" 28 R AR 14N R T 1 4% 05 238, Ho 2 b — A
T 24 R T (RIS BB » )42 I 3R R Ty Hhoade | e 480 BRI (5- 10~ 70) 44
TR R RASR 10N E I 42 07 230, Hoh 2 /b — AN 2 40 i1 (R, 460 &K
B, Fél 43 ) FR JE - S 3k B A LR BRI . “ (B- 2 10-70) SRS R B A A5E 10
MR ZT5 5, Horp 20— AR 12 A AR B O ok 3 i A © (5- 226+
TO) AP R BA S E6 IR E T 495 F R, b B AR TR AR T LA LVR
BB , HA R ER R TS Mk B R BB < (5- E6-70) SRR T s A5 E 6
IR T A4 95 5630, P SR () — AN R SR PR 2 (6-T0) TR 5 3 R A H 6N E T
(] 2 5% FEFR , Hrh R ) — AN 2 R TR . < (5-T0) SR AT B R A8 HAT 5N 5L T 2 0
BN, H AR ) — A 24 S S0 495 58 AT DA H PR BA B 283 AN A B PR A A 44 75 3 1) S 451
ALFE EATR T, 6- ST EARIE , 451 bl g 3 | bl P S | mes e S ARk 12 L 50 2% 5% 3L, 491 Gin =
P IDR R IR L | R ML 102 3-.1,2,4.1,2,5-851,3,4- B e gk nEEms
W Wy kR e G | S A et R RTIE M L 5 6 /5 T R A AN A 32 g e 2 | g ek L | RS S R g
Fe 2K JF R M L R g mE oy S L R IR WE e B IR O mE Rk 3 SR 0K JF mE gy 3
(isobenzothiofuranyl) . K Jf:MENY 3 (benzothiofuranyl) 78 3 Slame 5L | IR Jfisame BL O%
FF B AR IR IR N FE TR g - bk A | MEE A TR IO PR LY P 3 | IDR A e e | b g b g 2
b A SH LY P 326 PR A S e e e | T 7y S e S L — e S e L = I R e 3 (54, (1,2, 4]
=WEIE (1, 5-a] A IE - 2- 5 AN 1E P T 2E (anthrani 1y D) ; F16/6 7 A& FREUAIE | 451 drnis gk
I | SR | bR 3 e R bk | SR AR I M PR R AN L, 4 - DR IERR I

[0038]  REEfF , 05 v AR 1L 5 A SR S I e 3 B [ Bl e A b SR S A B

[0039] %75 L MR v DLIE I B A 18 AN A 1 BUR 1 BB AT IR R - 5 A K B AL
W) 1) ML A SH I A% 3 2 B, 5 L e s % ) I e 8 0 1) U 42 » 24 7 222380 T LUAT 3k
A B S U SRR T B EEARAT ] A AR I g — A B2 AN BUARSR EUA

[0040]  RiE “ATIEEUR (5-F14-70) 220537, “URE BRI (5-26-J0) 4275 487 Al “ITik
HUARI) (5-226-70) SR A5 27 2 b i (5-F14-70) 24755 (5-26-J0) 2875 M
(5-%6-70) FRLTH, Hrp — AW ANEE T LR B ENE, B
R LI [« 50 2 AR UL R EE L -SP Al 3E R BRI (C,-CY bidk AT LB Y
(C,-Cy JR4IE AL HUR AT (C,-C KEBiEE . -NRD) RY) .-NR) (€ (=0)R®) .-NR") C (=0) -
0R*.-C (=0) -NR") (") .-0-C(=0) -NR") ®") .-C(=0) -R"\~C (=0) -OR" A1 (C,~C,) FFje & , 3L
FRTRIR® - [ 7 R S BRAT I HUARAG (C,-C e o BARFE T LAAEAT A AT FH B SR 7 B 5
A5 AR, B R IR T R B E U SRR, 54 R T

[0041]  GIARSCHTH, “Ki & (haloBhalogen) ” J& 48 & # « B EL L 5+
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[0042] AT H, “f23E (hydroxyskhydroxyl)” /& 48 -OHIE ] o
[0043] A SO, A" AR - CNAE L, Bt T LA SIE g $—ommn.

[0044]  GnASCRT A, “HEAL” f& 415 -NO, &[]

[0045]  4nATSL T H, “EART B Fa=0887> « 48 AAERK T BRI, EATT— R il = 38
53 [-C (=0) -1 o HEARAERR JE + _E RS, BATT— 2T B ARE 43 [-S (=0) -1 5 A AR
AERL T EBURES, EATT— &I Bl 2 57 [-S (=0) ,-1 .

[0046]  GnATCAT H, AT BUARIY” 2 F8 B AT 6 11, FF BRI b A0 365 A BRUAR ) A EAR 1) S
TR 53 o “HUAREY” IR BG4 o 18 08 B B 2 AR & AT DL A 4 e B i
PR BRI AT B ¥ (B 2 36 T8 8 IR 50 7 B A S #1085 4 o FH 48 e AR
FER IR B IURED |, S AN I 48 i IR B o 1 IR, HAZ R AR R E AL A
o540, n SR FR A (B - CH) AT A3 AR, Wik S5 1~ 22 3 S iR 1 P 40 5 o D AR
(00471  4nASCHT H L BRAE A vl B BRI 11882 SUnT DLk B BUREE AR AT G o7 B - 151
i, MEE JE (pyridinyl8ipyridy 1)) A LA 2 - ML HE B (B IE - 2- ) | 3-Mhkig &k (B iE - 3-
H) B4 ML NE (g -4-35) .

[0048] 45 HUAR RS e 2 (1) B S /s A e 2 TR PR R R 1 i - ) ) DU ARG m
FNZ I A 0] B AL AT B S5 (RIS B — AN s 2 ANEE T B Al i EXTRR,
RYFT DA 2 28 DY S AR 0 £ T AR P RO LT

[0049]  “VAIF BRUE” IR AE— TR LM AT IE IT R I — Fhak 2 BRI Brgs 24
ALE I &

[0050]  “HEE” TR MBI, BIAndE A S S KR /MR R WD BRI AR A L PR
PBEREFN

[0051]  BRAEFA VB, 5 WA ST FR Y697 (treating®Bitreat) ” ;& 4510 % | Jal 4% L H )
ZAAE Frids FH ) I3 e B L 1R 32F Je B FUS7 Pl 3 o ik B85 100 » B80T 3 i i B0 (L 1) — Fehl 22
FRREIR o B AR A U B, A ST RIS “Va 97 (treatment)” 28U _ESCHIE LI Y977 1Y
EITAT N, W TR o RAE “VRYT (treating) ” i ALFE X 5 1 4 B AL 4 Bh a7 o

[0052]  “Z4%: bR 42 00” RN AW AL &) AR A 22 A/ B R B 2 B SR I R
e o A1/ B G T I LAY AR A -

[0053]  “[a] Fh 7" 2 FE AHIR) B2 B B JLAPAS[E] I 2 R AR AT —

[0054]  “[6] L./ (Isozymedkisoenzyme) ” /& $& 1 1 % V) AH AR , FLG FL W 7 41 AN 6] {H f#E
AR I A0 57 S N

[0055]  “SAAAR” JE 4B U0 T E LT “SLAK SR AT FN LA A AR

[0056]  “SLfR A" IR EA — DA TFHFLRAEY, T & B DIREISH B A7
T o SEAR SR AR B HE P A SR Bl 53 1) 0 B S ) AN 22 1) e A T QDA B A VH e B FVR-& 40
(00571  “JUfaf AR 8 T AL G (cis) 20 (trans) (i¥i 3 (anti) ventgegen (E) fll
zusammen (2) JE UL L EA TR G I8 XFAERIL S

[0058] A1 B 5 B 4t A8 FH RS “HUACIE” L “BE[] (radical) ” F1“FE 4] (group)” .

[0059] 4 GEHUARIE A 518 g I — N A ST e B2, T EUA 32 1) A S5k 37 F AT AT
HE AT R, A BRI T DL S e AR A A Bl AN ]
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[0060]  4nASCAr A, ARG “SNI7 78 F SCHRATFRN “RR LGP o “IREEARIEW E LA
BFEAR R AT AT AFEHK G SR ik 2 i Akl d e =X A a
i 2 b BRI o 91, A PR AL B WDl L 245 5 BT R 2 1 31 mT AR IS 5540 A9 77 4k
TWAAELE HIE I BUK R E S S0, (& A SRR I ALt & 2R, 24
B K 5945 &I, WAE B EE 7Y (channel solvate) A IEHAL SR, K/ BH)E
R R TR R AR R AR BT AT E R R E S

[0061] AR BHAL & W0 n] DL LA AL G 98 e 48 B WIA7 A B A R T N 1) 2 48 5
W, Bl &Y. 245 - 18 A E A Gih i AE E UMb e T 2 I B AR
1E) o I ELHE S A PR ECRE 2 Rl ML/ B AL 23 A K B AL S 45 &4, FomT DL
Pl EEEAR T EN & TS E AT DL S T 5 S AR B AR B A . e T
HWKE EYILER , 2 WHaleblianfJJ. Pharm. Sci., 64 (8), 1269-1288 (19754F8
H) .

[0062]  —LEA K BH AL G W) B A A X RRIK S5 1 o A SCHR AT S FSE 4R (—) JS2OEETE (
e ) B ORI (omminit) 252 A B A PR Tl - B B o 5T FH S2 2R IR 5 A X PRk iR -3
P42 P AR Z 0 R T 0 BT AT B8 B L AR AL A (F 4, 4 S 1) %o Pl S R A L i T
TREWED o d SO B s R R 22 5 AN R iR 1 7 12 1) B A 8 A7 1E BT/ O D2 AR S
PR o 4 LL AN BEAL G VAT AERS , SO R RUIRBETE T 38 SO SEARAR 22, T AN J& 4860 ST A%
15 o A X MR R AR X SEARAL 2 AN AL A P (+/ ) Ao BR AR A W, 5 =
T A R WAL A 0] DAAE R SE AR A AR AR FL AL FE I 0 e X AR ' 22 R i AR AR AN S
X B S A A L AR T B S A A L TLART e A 4 L Jie 2 e A A K B e A L BHL e e dy ik S TR S 4
Can 4k J8 e AR AR X B S R AR S o AR R B AL A AT LR B — R R DL B R B AR .
T AELFE R 0 e 35 B0, FLrh P B - G S I ), 451 40D - LR SR BL - R, B4
THIE , B AnDL - P A R £ BDL - FE &R -

[0063]  44FAr] S WE A &5 it B, PR R AN [) S AL 1) ot A 72 T RE A o 36— 282 B2 2 1 4
THIEA G LR SME DD  Forb = A — g AT 20 S A, FL 2 S5 R IR & 1) W Fhont
B A A o 28 RS A AN VR B W B R S, Ferh PR S i R DL S BE R 7 A, B
Folt i AR L PR — X L SR A

[0064] A BAAL G LALAAT AR B JEALECE HLER 1) 25 50 A8 A - B e T 2R L &4,
58 R <10 R U1 A ik /B 8 ) O 1 1 P O N T 2 M A N E B i R AT 7/ S e i e R 11
M AT TR A R AL A I R T RE R A I A — S E LR AL A B ] FE
AAL N/ B A S ) i B

[0065] 4 B Eh s 24 T i i (Sl anfEAR Ah R BT A AR SO , Shiltide 2 24 % b4
S ARTE “2y i BT I BT R AR I A B A ) S R BB A A T A T R B
P& T 9 15 1 B ) BH B 38 O & & T AL & . 255 TRz i 3 ke ) mT AR
A ITER = R E AT T B4 S BA 58 B K

[0066]  FERTREMIIEIL T » AN K B4 B A 18 1 255 b T 8252 I B n sk L AT A2 B
MLER FIE HLER M) £, BTk LR (91, (HANBR T, 3hHR L SRR S IR IR « Sl B IR,
PEIR IR Ak IR PR AR IR s iR A LR 91 U B8 R TR K H R TR IR O TR V' H
LR H B TR « O IR 2 CHR AR  FLIR  FLPH IR - oK IR P IR L FH R IR  — 360 R

14



CN 113332292 A W OB P 9/78 T

BRIATR  FH 2R B TR W A R AN — 9 IR o B & A WL @ B (BN R T, IR T I % L 0
TR 55 N TG B R R R ANRA PR IS A LR

[0067]  GiE A NLRIBARSLIEHE , HAR T, 48 =W O H IR N IR IR HIRE &
BETE RIPHIR AR IR  FLIR S E R A TR B IR DUIA MR AT HE I TR BRI B
G IERRE R A 2R A R R IR AR R R IR IR K IR W B B R R R L
T2\ PR IE « B (embonate) GFRZEME (pamoate)) FHEER . £ IR KAWL V2 IR FF R
TR 2- F2HE A TR IR X & B ORI R (sufanilate) A IR IE AL I 2 (algenic
acid) B-FRRE TR P-AME IR PEAFEIR . C IR VIR T IR MR A% I iR 38 1%
SE R T W IR - £ % PR (glycoheptanoate)  H VHBEER  PEIE OV 1R L R 2 - 257k
R HLIR AR TR R IR IR  3- R IE N IR R IR BT IR B B URE AT — T2

[0068]  thAk, AR BHAL & W G TR 1t 8 40 ), oA (1) 24 2 B i 452 1) 3 nT R i 4
JE L, AN B B R s B SR AR 9 an 4 £R BB £ s RN Gl ) A AL AT B £ 451 4o
ZEE L AE AN TT R R R O B SR RO R, R R R EF E R
JHBR . = O — O lE (diolamine)  H &R 2= IR i FF i (N- B IR R BE T\ & B Ji%
(olamine) & | =FEFIEEES .

[0069] A HLER AT LLHH Af % BUK B =B S i B, 2l T —=BE . ~ L& NN - =R
[ R R IR — B £ R R RN R AT e R AT DL R oK
e hiFE (C,-Co) pa A4 (AN K L L5 VYRR AN T RS R AL AL YD) | — e ARt R
Mg (I n — 3\ = 2R T R R IR IR ) KB i A (il hn , 2R L ARERE VA B
FEANGE IR HE E ALY RAC P FIRAL YD | 55 B Joe B i A A0) (45 =R JE AN R £ FE IR SRR
FIHEAT Z4A4L

[0070]  FE— NSty 224, 38 0T AR SR FNBs ) 21 3, 451 a0 iR Sh A a5 3

[0071] Ak BHI e A& P mT DL LR AR A2 AE AR K B & T B — A el 2 A
XPHRH O, DRIt DA R Pl B 22 o 7 A S A T SUAFAE « A R BB AR R BAL & WD ) B A~
(R SEAR S R A R L AT S A A % VR G ) o BN T B S A A ] e o 37 M 2 v B AE B B R A
FHIR )X il S KA AR A o

[0072]  gbAk, AR B A W] L LA AR AT UL f 5 24525 B a3 52 i 7Rl anok . OB
SR AP B8, O T AR B 1, B X9 85 F T AR Rt e 2
1B Wt a] DL LA —Fhel 2 M i RS A7EAE, B 2 8 Y, 50 e A1 TmT DAE SR TG € TR AR A7 7
P X LT U B FE AR R

[0073]  FEAK BHYE I N I8 E A K BIAL G P B il “Hi 257 - PR, 8% R AL & 1 ) i
TR G e R EIR/DEE A AE G, Uen A R ARN LSk L, nT LU AL s B
e 75 05 1 R A R B A 0 5 90 G e ek AR SRR X AT AR A R O T 24T O T T2 4 T
B2 (5 B PLFE” Pro-drugs as Novel Delivery Systems,Vol. 14, ACS Symposium
Series(T. HiguchifIW. Stella) fl“Bioreversible Carriers in Drug Design”,
Pergamon Press, 1987 (445 :E. B. Roche,American Pharmaceutical Association) H13k
2] o 0, AR 4 A R BH ) i 24 0] D@ I K AR B AL S ) R AR AR IS 2 R A B D AR
FEARN R EFIIAE R AR5 B FE L8 E8 4 Kt 2%, 40, /£ H. Bundgaard(¥] “Design of
Prodrugs” (Elsevier,1985) H1 ik i) .
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[0074] A% B ALHE A OR3P 5 B AR B S W) o AR SUIEE AR N T 1 BRAR A % B
A 3 mT DL SR8 - Al A0 B0 A7 B0 DR SR T ) 45, 9F BT LR 2R 2 28 B3 2 HiTRR 25
BRI A H#A T T, F. W, McOmieZm%5H) “Protective Groups in Organic
Chemistry”, Plenum Press(1973) f1“Protective Groups in Organic Synthesis”, 53
F,T. W. GreenefllP. G. M. Wuts,Wiley-Interscience (1999) 1,
[0075] AR BHICEHEFTA 255 BTz R R bR A& 4, Ho 5 AR SO () LS AH
A, Horp — AN e 2 A R4 B A A A R P R T 2 B R BN F TR E R
FHAL I R T R R B R T ARE A A A AR R AL S W i TR 2 1 S
E L (= 7 N = =T v~ 7 N S P 350 T A~ 1/ R O o | R o< S A =R v~ 1
RO I <io] =1 v~ 717 R 1 1= v~ 1 R 7 i W = <91 v~ 17 R\ S B RS ST
2, 40400 o R0 BER [F) A2 2, 50 8n°P s AUBRIC R A2 2, 91 40°°S o FE e [F) o AR T i A K
B &0, 51 a0 38 NI R AL = A0 &4, o] T 25490 F0 /8RR 40 235 At 98 (g an,
SE) o LS R AL 2T CRIPHD FIR - 14 (MO , ST A1 5 T4 AN MBI T B, 4 Bl
FIT 0 A o R B 1 5] 5 25490 dam 7 (R PHD B T DL 4R A ey 7 A 3, X il T 5 v 0
AU RS E 14, 451 an 4 A 2 22 A ZE K BlR) B 75 SRk a2l , PRt AE Rl s 0 T vl Re 2 Lk i) - FH IE
LT R AL 2 (il dnt e PR PR PO R N B T T IE B T A 2 4 (PET) AT A LA
o B A SR 5 A 2R o R AR IC I AR BR A A 008 mT DL I A RN e )
FIF7 AR B8 1 55 B b S B 2 RN/ B8 SI it A8 A ) £ H BT 1R I T v SRR v A IS
M [RIAL 25 AR B AR S s B AR AR I 7 o AR 3 A B IR 24 2 B e B2 i 7k
W00, 355 I v 35t Y ) AT A ()7 2R B IR, 48 41D, 0« P Bl - o, BRDMSO-dl o .45 T 38 S5 it
51 - 1040 28451 15 B ) 46 & V0 B A4 R BRAL & P B FE X el S YR R AL 2= A e 2, 9 i, (5
AR T RARFRAR R 2 B & BT i B e AL &R .
[0076]  {hEW

wn ERTRR I AV S E6,7- A -SH-MEMe (5, 1-b] [1, 3] M A% , HodiZAx
TE3- Br AR S 4r B, R\ AL 1 — 2 = AR ATk 725 - L 6- F1/ 17 - fr R 543 B
R 3F HEEAE6, 7- % -5H-MEME 3 [5,1-b] [1, 3] MEMEAZ IR 2- 57 b 1 B e 23 ) SRR A
RPHUAR
[0077]  ZE—ANsEit 7 b, R0 BT Tep, R AT e HUAR (C,-Co Mhidk . R
FEAEHURH (C,-C FREIERT , PRS0t H P A 5 VA T 2 AR AN O 2
[0078] {5 54— ALty vk, fE I B TR A R T, RUBAT B (4- 2 10-70) J43 bt
B YRR ATE IR (4-F10-70) eI bRt , Z8FR ke Rk 1 B A T s . AR g
My DY S E Wy | DU SV S | DU S =R A | DY AP e S | DU S R S | Y S
JNER IR 2L | )\ SR FF IR I |\ S G M8 A I | IDR A e 5 b s e 5 | IR P s | IR P 22
IR A e 5 | S T A o | T A e R | ke e 5 L A R 22 | DU bk el 22 DO S v 2 | DU &g
=5 SN 10 SN 0 S 7 2 N ¢ S =~ S ) 74 =81 S 7/ 7 317 A a7
HE R IE SR R | SR O AR A L SR I R ORI AR A R A R IR
Wk, A M| R L L SR R I 2 L DY S R L R ORI A IR 2 L A - LH - gl
2-BARGA[2.2. 1] el 3- B A KA [3.1. 0] LA AI3- A WA [4.1.0] B
[00791 7€ 5 —ANSEiti 75 R vb, 240 F TR i s T op L RY AT e AR B 8 1 2 3 Bl 25 2L 1
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(C, €, F5 3.

[0080] ¢ REEL LS 7, MR BATIR U (C,-C,) F7 LIS, Fidk 75 HE 2
[0081]  7£ 55— NSty e, 72 0 L TR i s Trh RV AT IEHURY (5- 210-70) Z¢ 95 %%
[0082] ¢ JEubszii 7 S, R AFZEHUIR I (5- 210-70) 44553,

[0083]  7F i Hogr Sty 2 rf , RO AT IR BRI (5- F6- 70) 475 5k

[0084]  7E MLt Ty G f, AR GEAELE R (5- E10-70) 495 3L}, ik 445 Skk 5 =
A DR PR IR | SRR L SRR L 1,2,3-.1,2,4.1,2,5-801,3, 4- P e L IRk
B ey L IR | S s B I L | b R | DL PR L | M R | IRA TR L | NG| L | g e L |
I PR AR O I DK R | O I I wy B | ORI MR R | OR O mE e R | R OR JR MRy
(isobenzothiofuranyl) . & Jf:MENY 3 (benzothiofuranyl) 78 3 Sleme 3L | R Jfisame L O%
e AR BB R L IR I I BE L (Puranopyridinyl) FELRA JE | IDR I S b g 356 | 1ok i e s g
S L P S g S M P L g 5 | ML A e i R | WOy e L B | e e i S L — Wk
WE JES | AR S | S A AR K | P BRI | Ak R | AR AR 2R ML g 2 oxochromeny 1) (FAL, 4- 2K 3F
MR I

[0085] 7 il Hoe szt 7 B, 4R RATIREUR A (5- F10-70) 245 LI, Pk 4% 75 2k ik
[ I | = s b e | b s S b e R RN R

[0086]  7F BLeL sty b, 4R RAFLEHUR I (5- Z6-T0) 2475 FEIT , ik 24 95 2L 2 (5-
T0) BB TS B AU, BT (5- 700 5 A T Bk 15 bk e R L IDR e BT — e B

[0087] ¢ BEeLsujitiy b, 4R RAFLEEUR I (5-ZE6-T0) 2475 FEI , T ik 24 %5 2 (6-
T0) AT B BN, BTk (6-70) &R AR J5 R e | e | i g R RN IR I L A
Sesi 7 SR, BT (6-70) SRR T S A e 2 .

[0088]  7EATA] ik SEiiti 7 e b, FEAL 2 b R VFRIIE LR  RYE S H B — 2 = ARPEUR, IF
FAFANRAO I3 5 15 2 I ARSI (C,-C S AT IR (C,-Cy FEiA k.
[0089] 7 K:ebszjifi 7 b, RO 1% H R S I T

[0090]  7E LIRS 7 52 , ROAEATIEIU R (C,-Cp Fidk, I HL T fe Keik B H 4 2,
B g3, JF HH 3 23R SRR g — E = ANEUR FEUC B0, R IR B e R
FAEAR T, /U 3 R R R B R RO SR O ESE.

[0091] £ 53— ANty e, RO RATEBUR A (C,-Cy kA 3% , I FLBT ik b S J 3k 1 FF 4
B CEEBN RS I B A O AN A T IR A — 2 = AN R T R L AT
S AT e e S (= 7 N S 7 S S 2l e S T e e S - = e S A=
SR OEIZE,

[0092] 74 FRfE, R (K ARAT L3 W24 m] LA 540 1 SORUR SCHTR IR R AIR™ ) A-A7T 552 i 5
FHETE—E.

[0093]  7£ 53— st &b, 2210 E A R Tep, REAIR & 15 b S7 sk 15 4 A E B AR A
(C,-Co Ktk (Cy-Co ke A1 (5-26-70) 407 4, JF HAELSE ERVFINTE LT, Frid (C,-
Co FRBEIEAN (5- 670 F475 FAT M4 — 2 = ARCHUAR.

[0094]  ZEHEuesiJy S, 72 40 L Bk (3 Tep, REAIR o () — AN A, A — AN A 48 HL
I (C,-CY Kk,

[0095] ¢ JEsUsii Jy 2 rf, MRPRIR® 2 — AT BUAR A (C,-C BB , Fidk ek i (5 H
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VA N SDSE- - DSBS IE S M 3 - 1 [ -

[0096]  fEHEUSE i 5 A, MRPAIR® 2 — SRATEEUAR A (C,-C BB , Fidk e ik (5
= AE - ST ISE I ETY7NE O

[0097]  #E 5 —ANSeiti 7 &b, 22 E B A ST REFIR o g — AR, R — A2 (-
Cy FpE st , b IR IR HAT e 4 — & = RHUAR.

[0098]  7FHEUSii 5 A, MRPAIR® 2 — JRATE LR Y (C,-C FRBEIEIS , BT ik 3h fe ek ik
EIRPIE AT 23 AR A 2 R B OO (1. 1. 1] 2.

(00991 ¢ LS Jy 2, RPRIR® 2 — AT R BUAR Y (C,-C FRBEIES , BT ik h fe ik
ERNCE NS

[0100] ¢ REUsji 7 S, RPAIR® 2 — AT BRI (C,-C FRE LT , Fir ik F Joe 3
NS

[0101]  7F 5 — sty 2, et BRI Tep  REFR g — SR AL FLS — A (6-
6-70) F4 55, Horh iR 2% 95 SAE R — = AROEUR

[0102]  ZEREUESEi 7 SR, YR AIR . — RATIEHUR K (5- £6-T0) 24 T5 HEIT , Fridk 2455 3
i PR IR DR I IR S | SR SRR S (1,2,3-.1,2,4.1,2,5-81,3,4-FE M
e IR L Iy L IR AR L | S R R |k R L |k L | MR L | R L EROmA R I

[0103]  ZEHEUESEiiJy SR, YR AIR . — AT IEHUR K (5- £6-T0) 24 T5 HEIT , Fridk 2455 3
2 G-E6-70) SR .

[0104]  ZEREMESTif )7 2, MR AR 2 — AT IR (5- E6-70) & RIS I , ik 2
T R0 ) MRS DR AR |k A S LY e L PR R | e L | B R

[0105]  7EREESEiTr b, URPFIR . — AT EEUAR (5-26-70) & R 475 30,
5 L P e bt e G e i

[0106]  7£ 5 — sty &, e fn B TR i R Teb, REAIRY 5 AT T 4 1) R — 2 T AT
ek — 2 = ARCEURI (4-E6-70) Z8FRhidt,

[0107]  ZEREuEsify &b, YR AR S B IFEEI R IR 4-E6-70) IS,
FITIR 2 3 e JE 0k B R4 30 T Be Ak DU SN e S | DY S vge S | D10 & s v 2 | IR e e 32 | R i
FE IR P o | WA o S R R e

[0108]  7EHEuEsiiify &b , MR AR S E A TF S R IR 4-E6-70) IS,
FITiR 2 PR I 2 SR A0 T i ik

(01091 #EAT A ATk S 5 S, 2RPAIRZ — 2 (C,-Cp FRb sl — & = ARPHUR Y
(5-F6-70) Z2 75 5 BRR* AR 5 B A T R — A TE BT 3 — B = ARCEUR (4- 56-
O F4FR LI ROCEAF U HH BR335SR U L R AT BRI (C,-C Ht
HEAUL BRI €, -C kA dE .

[0110]  ZEIELeSf Ty R, 24RO B N, T ik gl 25308 1 SR

(01111 FERE LS 7 52, S4RORATIR U (C,-Cy) Ktk , Fridk e Khidke | & L 2,
Feak 3L, 5 HTIA S 2 RN AT A — & = AN U T B 1, AT B e i
ALFEAEABE T, 50 2 U SR P RO RO MO,

[0112] 7 5— ANty E , 2MROEAT IR (C,-C KEBIERT , Bir ik b S8 % 48
BRI N AR, I B TR AR LN ST — B = AR T B B,

v,

%)

=

S
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(RS IR e B 3 (LRI , 0P L3 . — PP U =0 LB L2 U 2
U, S LA

(01131 SIELR AL T_E RO AR I 2K 0] 55 SCALF SOl 0 AL S 7 S A
(01141 78 53— AN b A6 AR R T, 2442 AE I , A5 R ST % ) o 2
S FA3E . -SF IR AT (C,-Cp) ki AMEIR U (C,-Cp kit 3.

[0115]  7EHELE0Hi Ty S0, R 2T , T 1 254 4 SRR

[0116] 75 3EE HR ST 5, 4R RATIEEA I (C,-Cy) b B/ B ATHE AL (C,-Cy)
AN TSR (C,-Cy BEREAl (C,-C) SR I7E b SCAE T B 92 i I o BT

[0117) BB, R AEAT b W37 BA S5 41 F SRk IR R FIRYA AL £ 8t 7 e 41 &5
i,

(01181 75 53— ANSH7 G rh, 15 ST — ik St 7 S p TR O s T+ a S i 4 01 52
B (SRS T S0 a 0. FE L LS T R a1 B B ST
H2,

[0119] 75 S g Sl 7 o, AR W9 Bk T TR AL 44

/

il
2
il

(R%)o.a
—
0 O
.
(R%:3
K/ s N/ N—R?

B2 BTz ), o

R*FIR’ - [ 4 57 M0 326 11 0 AT I HUR IR (C,-C B dE AN (C,-Cy ¥Rk g , o firid
(C,~Cy e FAT M — 2 = AREUR; 51

ROFIR® 5 & AT T ) R — S T AT S — & = ANRPBUR Y (4- 26 - 70) 223 b
228

MAFAERS ARV % 5 59 2 BRI (C,-C) btk

ST AR, ROFIRCZEA U Y BLIRT A7 440k 1 i 25\ U AR AR KD (C,-C) Bed Al
FEHEIURAA (C,-C) Bt s i

aseik 0. 1820 B
[0120]  #ERELESEit 7 S rp , 72 a1 E TR AT T, REAIR o ) — AR, A1 5 — AT %
BRI (C,-Co) ek o 1, BFI (C,-C) e T ik 1 FY 3k L 2,0 L IF PR 7 A 2
[0121]  #ERBE e Sty b, 72 EFR s T Top, REAIR Hh i — AN &, A — A
PR — 28 = AREUR I (C,-C FRbE3E 0, T (C,-C e diE AT 6 1 3 P 6 3R T 60
PR IRHE AE RS T R, BTIE (C,-C) PR BE S R IR A 2
[0122]  7EREsiti 7 b, R B TR (a0 T Toh  REAIR 5 B A I T 3 i R — A T AT 1%
B Z=AROBURM (4-E6-T0) 4P FEdk. il i, Frik (4- 26-70) 22 b LR B2 F0 T bt
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5.

[0123]  7E 5 — NSty b, Brik B A AL &9 m) 13697 PDE4B- A S I A , £
FE46 250 M FE BRI FLsh P (RIE O 167 A SR AR R B AL &9, oA 240 I PDEABYE 4 ;
AL, 4524 — E B A K AL AW, FEAtPDEAB ELAG B4 35 1) 45 & 55 A1 A7, (8] B % PDE4D B
AR HENE M

[0124] 75 Bt & S 5 8, BT ase B 1 AR i BH A6 5 4 ] L SR IR HS X6 PDEABIR] Fil 284 g 2%
GRS,

[0125] 75 HLue s 77 Rk , S5 PDEADIE R AR EL , AR & BH AL & 4 X6t PDEABH] Foh A B A5 1455
() &5 G2 F0 77 A A3 0 6 0% PDEABIR] FRY S2 7R H 2 PDEAD R A B I 29245 B 295505 (M 45 &
S ) o AR e S 77 28 v, 5 PDEAD R M AL AHEL , A< BH AL & ) % PDE4BIA] Fif 284\ 7 H
2125 B LI OfE I 45 A SR AT AR R L St /7 2, S5 PDEADIA] B AHLL , R R B
XTPDEABIA] P AL 2 7 Y 291 145 22 29305 (M) 45 5 55 A1 g o A HE L H 2 St 77 %8+, S5 PDEAD[H]
FRISFHLL , AR BH AL A 405 PDEABIR] R AL 7R 203145 22 21905 i 45 A op Al D (R R se Hop s
Jiti 77 Z&H , 5 PDEAD[H] B AL , 28 K BH AL A W% PDEABIR] PP RS 27 HE 2991 £3%5 22 29 1 2565 (1) 45
BB 7 o AE R e st 7 S P, S5 PDEADIE A ARUAHEL , A K B AL & 905 PDEABI] Fh 4 55 7R
H 2912645 2 212255 M 45 AR f )y  AE e L e sl 77 2 b, 55 PDEAD[R] AP R AHEE , A% & B
1k & W%t PDEABIE] A SR Y 2 2264% 2 4135015 1 45 &5 Al ) A s e st oy /b, 5
PDEAD[A] Fh B AHEL , A & B A& P PDEABIE] M Y S8 7R 29 35 LA 22 2955015 1 45 & 56 A1 ) o 7E
FELE S 7 S, SPDEAD[A A AU AR LY , A8 & BHAL & W% PDEABIR] Fh A4 S 7R Y 22 2 20505 1 25
B2 7 o AE RSt 77 22, 5 PDEADIE] A AR LL , A & BH AL & 9% PDEABIR] Fh 7R 5 R HH 22
D ATORE I &h G o R g o AE R e st /7 S8 b, 5 PDEAD[E AR AR LY , AR B4k & 4% PDE4BIH]
Fil 7 B R H 2 D 2015 1 45 A 21 T 7 o A8 SRS e S 5 28 P, S5 PDEAD[R] P ARLAREL , A &
B 4k & 90 % PDEABIR] Bl 0 2 7~ H &2 /D 5405 I 45 Ao Al 1 AR R s e st r =, 5
PDEAD[E] Fh AL AH LY , A B A4 P % PDEABIR] F Y 2 7 HA B8/ 2950 £ 1 45 6o A1 ) o AR R
HoesLhti 7 22, 5 PDEADIE Fh AL AHEL , A & B A P 6T PDEABR] MY 7 HY &8/ 29 T5 45 1)
GEL SRSy AR T H B S g b, S PDE4D[E A AL AL , A8 & BHAL & % PDE4BIE] Fh 7l 5
TN Z D 210045 1 45 A 5 T 7 o A0 SR I B St 7 9, SPDEADIR R RS ARLE , Ak B4 A
YR PDEABIE] Fh 28 7 HY 28 /2520015 1 5 G55 AL ) o AE R B se it 77 52+, S5 PDE4D[A] Ff
TUAHEL , A 2 B AL A 0% PDEABIR] F R S 7R HH 28 /b 2530045 (1 45 A 55 A1 ) o 78 52 28 2 st
&, 5PDEADIE Fh AL AR LY , A8 J B A A P % PDEABIR] F 21\ 7 /5 18 29 5505 1 45 & S Al
77 A9 BIAL G P % PDEABAIPDEAD[R] A Y 1) 45 5 21 F1 77 S /n 75 1 T SE G030 3 R 9
[0126]  FE R —SLitiy B, AR HIREA YA EY), KA &5 2 /b —M2% bal%
IR TE VR & A R AL A el 22 BT sz .

[0127] 75 55— ALt 77 b AR R B ALG 0 48 256 75 B B nT DL 38U B i
ANIE , il anmk ek | B VS AR O (H AT IA IR 5 45 2450 3 e PDE4 A Fh 8 Ot /2 PDE4D[H] F 8D
BAEGGEMINEIE IO , 45 B B MM R SR IG T 45 3G

[0128]  7E 57— ANty b , AR TT HAX A R G (ONS) AP JOREPE AR 1
H B 92 11 98 1 0 BROPRE 1Y) 77 7%, B0 HE 45 T BRI MR T IV ALl FE A= N R A5 ih
ITHMENIAR P E Y2525 E Tz .
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[0129]  7E 5 — ALty =, AR IR T A K W & e L 24 5 B2 i) EhAE il 4%
697 XA ZE 2R 48 (CNS) P SORETE « B B G 8 M RN 28 11 95 o BSOS RE 1R 245 40 v 1)
[0130] 2

PDE4 X JR I R — gl (PDED (RFIEAE T 28 (5 E A TR, 57 - M i MR I
(CAMP) (3% 48 . 755 32 A1 3 /K S B4 i@t  ©. &NPDE4A  PDEABANPDEAD Y B 75 BEAN i o )2 K
PDE4A , PDE4BATPDEAD Y. 2 () DX 350 A A0 i A 73 A A& AN R FD , 17T PDE4CIE R AR BE A X peh 2 2
G LR /K PR IE (W :Siuciak, J. A. et al., Antipsychotic profile of
rolipram: efficacy in rats and reduced sensitivity in mice deficient in the
phosphodiesterase-4B (PDE4B) enzyme, Psychopharmacology (2007) 192:415-424) .
PDEASE 2 (457 B A B AT T SR 2 R X R0 28 22 8 9 973 RN E BT I 7 V2 100 51 N SR R o o 451
N, PDE4BCL 28 4 %5 5 MRS 1 70 ZAE M 8 4% By ) K 1 (B W :Millar, J. K. et al.,
Disrupted in schizophrenia 1 and phosphodiesterase 4B: towards an
understanding of psychiatric illness, J. Physiol. 584 (2007) pp. 401-405) .
[0131]  PDE4#HIFIS FEE 2= (rolipram) T3 B n] Tl 8055 #1470 2O E AR T2/
T cAMP/CREB{E 5 4% 3 RiIG YT B F2 ABIS T I TG IZ 8RB - I, PDE4J2 ¥R 97 5 ADAH SR I 1A
BRI E#E AR . (3 W :Wang, C. et al., The phosphodiesterase-4 inhibitor

rolipram reverses AB-induced cognitive impairment and neuroinflammatory and

apoptotic responses in rats, International Journal of Neuropsychopharmacology
(2012) , 15, 749-766) .

[0132]  PDE4 4l 771Jid A 188 3 48 c AMPZRIBR 1E %5 A6 T A HLAMARE H (B W, :Fujita, M. et
al., Downregulation of Brain Phosphodiesterase Type IV Measured with He-®) -
Rolipram Positron Emission Tomography in Major Depressive Disorder,
Biological Psychiatry, 72, 2012, 548-554),

[0133]  ih4b, O 2 /sPDEA4IHI I R A XHE T 2 K MR A S0 16 97 5 1 (3 W, : Sun,
X. et al., Rolipram promotes remyelination possibly via MEK-ERK signal
pathway in cuprizone-induced demyelination mouse, Experimental Neurology
2012; 237:304-31D),

[0134] 2 BIRNEE, ERELLS 7 Brh, AR E Y R A ZraT M, 6T
X 122 22 58 00 9o D0 BRI TAR » /B0, 35 P 28 0 2 1 48 A8 M PR R/ BSR40 06 2 B S o P22
I AREE ARV B R/ BORS A0 S R RE B R E AR T, (D 1525 (BRI hG . () & B R
SiE 1 73 AH SRR AT AT , BLHE FE PEAE 5 (3D 72 FLAN) CBLFE A A ALFE DA R0 e A
IRIIRAE ; (D BFEVE R ST AT DhRE SR I CARTCAZBREED b sl f D e FE AT L e 4 4k
FAEAR VBT B IR AN D RE R G IR R RE IR AE » (5) FLR A W & AE T ) L AN 25 0
1T NG IR (6 LHELK B RS (D EEFEW P A RGN 2S5 (8 HEMR S
RMIEBNEER ; (9 AR EFAEI R KA RIATAZEEAE : (L0 AN AT ARER
(L1 KGR0 ZERE AN ERE #0 5 (12) PRI ARG o VR o 5 R B RS A ANAT 9B i 5 (13) 1%
Dhebat, fAg I 2 1tk sh; AD KR iR s (15 B R, Flin @t 2] w et s (16)
AR PR AR VR 0 5 (LD R AEVEBEE S 5 (18D iR, R (19D L 408 ] 2R At AL,
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[0135]  WIARIEA K BHIGIT 5 46 (15 1B ] B i (1) S A 48 , (HANPR T, BURH I P0G 1 4%
BRAE (AT ARG TR0 WU RSB 5 LT FARAE G B8 HAISAE 5552 % 1 25 B HARAE | 15 4 417
HICAE A PR P FAISRE L 42 P HIAISRE « 7 J S ABRE A A P RE IR (R FARRE s R 15 28 (15 18]
FEfis, nE A PERE A0 L 03535 95 (dysthymia) O IE MR (euthymia) s & RTHAZE S 1E (PMS)
AR £E G

[0136]  WIARYE A A BHIG T I M0 &2 B BERE M\ s 77 AH O AN YR AR TR 2R 15 1) S 9 AL 8, (AN
PR T, £E RERE 4158 £ FRE  — AR PEORE A BN | I 28 MR 1 e IRE i o S R RUAE |
FEAZ AR 18 11 £ PEE 5 9 AEURE ; B B B U S AE R AG (reaction to severe stress
and adjustment disorder) , U161 J5 NG (PTSD) 2V B R4S ; Fo B M4 B Re e
FEE IS, A0 N AR - I SR AR SR B AIE

[0137] X HEL7F “B0 B A SRR B RE AR (1) o i o A58 P 4608 “IA RN ShiE” 22 48, 5 A A — A
U4 N rh 1 LA AR AR B B, AERE 8 M B — AN B2 AN AR T T (e Az & 5 )
FZEERE 77, BE = IAHAT DIRE CLAEIE2)) BIR IE T IR BRI ThRE

[0138] W] AR 4% & BH VG T 1Y B0 7 DA i B i DR X o ™ 1) S 90455, (AN PR T, WA %
TRRE 32 B IR EFE B Ml SRR AR5 R R0 23 240D I A% 00 BT R KM B 2
TR 8 R 2 AP TR R« 6 T AR R R A RS BRI R R iR AT R A b RR B | A 2
T8 JHIVIE o5 (HTVAH IS MR R i 715 F0 245 03l FH 5 2 B DA i1 1 ADHD i) Hir 1k 28 5 1iE A
SRR ARSI AZ R s R B S ELE MR VR IT AR A I T RE R R AR

[0139]  WIAR#E A K BV YT 038 % 1 Je /£ 22 LI L L 2 AN 5 2 I 19 R 1) S 451
i ABANPR T, 1 BV BRE B HEE S ANE B KL = TG/ 2 3R (ADHD) | £ BlE
E I AT EENG ; 7 = IR FE RS (ADD) s AT MRS , B FE  (H AR T, IR AT ARG 5 dh3h
15, 035 2 1 S N 15 12 14 12 Bh BlOR AR M S Bh IR 1S | R R F 2 iz sk G 2 4 3 5 15
N ELEEE (Gilles de la Tourette’s syndrome)) ¥ 5| &I HhBNFERS s H PAE
Battenyf i , ik B 9%, BCHR T, 42 B0 T AL 3RHE

[0140]  WIARYEAS A BHVE T OB R B G 1) L B B4  (HAR T2 Rk B G,
{EANBIR Bl A % 2% G A AR SRR ER B AE ~ H PAVIE SRStk B R i A 2R 02 B AH R Y L&
PIBHCRE R FE V5 BRAE 12 Bh DI RE I RF 8 K B FEHG L 5 ST RRE IR 8 K B RS .

[0141]  WIARE A K B YT 0 32 252 i i X BH 28 2R G0 1 4 B 18 22 40 1) SE ) B (HAN PR
T, BRI AR T 2 R AL A S P G B T IR s A VLR 4 R AL

[0142]  WJARHE A K B YR IT I B RS A 48 15 Dy Re s i A/ BlOR Ak 1 HE AR b 1 A0S Bl as
() SEAGALFE , AHANPR T, H 4 A0 s 28 A 4 AR (second Parkinsonism) , WK 28 14 WA 4 7k
T3 s BLFE LE FLERE B B B AR s JE 2 - R T L B B A 5 BRI T IRAT M s e
HEAR AN R ANIE SIS , B0 45 R O, R & M 5 RN 245 W 1 o W, LR 2, 2 3 RN 24 ) 1 2
T » 25 1 SR AN A 0T SR R I Fh 98 L 25 1 S LK JRR A, 25 P AR R MR s B RS , UL
DAY 22 0 5 L PR 9 2 R R 55 A O R IE , 0955 72 B0 5 R AR P (LR 2 R IR SR S E A G
PEXERED , e g 2 B K ) 1a BhFEAG s A T IRER-EAE AR N SR G

[0143]  WJARHE A K B E IT I B R AP 4 1 D Re s 15 A/ B30R A 38 Bl A% 1 1 S 45
BFE AR T, Wlsk s, AFE  HAR T, Rk LK 7RG, 2 4 1 el Bt WLsk /g
Wi, HHE LK TR RS , 2Bk | 4 By YRR i ELTK J1R RS (RS #p 2 B2 299075 50 -
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Jey PR JLEK 77 5 B 8 SUVLTK F7 RS GREEID | FIR A 2 25 CHI RS 1) 9 = 22) DU R LK Jg s
fi§ (appendicular dystonia) (UL PEREZE, W 5920 (BT ALK 77k A% Al 28 4
o B G CFE l RR PR 28D 5 G 22 8 2915 R I Ia SR i , B0 , (RN PR T+, 2208 24 % P 2%
HAE (NMS) K P22 5 24595 < IEATIE 4 AR G 22 38 24185 R I L BB 1R 38 B R A G
S 25175 R B SR JI B AT RS #1208 2005 R IV SRR AL ANBE RS 122 08 24515 IR R 1
1z BT DA SRS #2258 275 K ) R B
[0144]  HR¥E A B 55 A2 BE 3K B0 AN B AR DR 38 A OQ AT N SR A MR I SE ) B, (HANER T,
A 25 o 1k M R B 15, A, (HANPR T, AR 28 o PR B IR ok B2, R IR - o T R 1 IR 28 P M [ 0
CEAR TR B AR B ), 2R AR, PRHRCIR A5 PRI 3 <5 5 77 4% S AH SC IR # RIAT 9B iy, 45
P2 G HIAR (postnatal and postpartum depression) ; HEEFEMS, fLHE , (HEANR T, fHZE P R
FORE PR ME DT BORE B BRE TR B 0 L B RE | o P B R A AT B KRR
[0145]  AIARHE A K BHIG ST IR BN N AE AT NP A5 1 S A3 , (HAN R T, A FEnG , (4
BAR FIHEATEE O 5miE % (obsessive-compulsive)  5#iE % (anankastic) «fK
s P A s e Y (passive-aggressive) ARG s S0 5 3G b shis filfEas) , /1
i (8] 8P 2 B P RS L R S S K (AKIE (pyromania)) (WA K 81 (i 81 4F
(kleptomania)) «#k B ; K H A& Munchausen) ZE 5 E
[0146] W] LIAR AR A B TT IR Fif 43 SR8 AL e 0 w0 i 1 S 49 B 4 (EANFR T, AN [F]
FAY NP IE LB AEYERG #13 ZRE (B A 2 75 7 20 L KR AR A A IR B AR 1) ARG A 29
ZURERERE PERS) 5 /0 MRS (schizotypal disorders) (UMIZRME AR VE B RRME L AT IR
P AR AP VE B A A PR 120 SRE FORS #1 0 EME N AR B AT s RES I 22 A800E s 2 bE
N P AR S0 R P 5 5 15 R M AEURE 5 AN ) SR Y 1) A5 SR 1 (41 4 e A AT B VR &
B0 5 7740 SARS e AR JHL T R B R ) Sl O T A e
(01471 W] DAAR H8 A BHIG T 1 EHORS PR P A0 ot 5 FH 5 2 P R A R0 AT D I 1 1 S 4 (0 4
{EANBR T, B 1050 FHPARS BT S 52 s R BRIy 2 0 Jo B ) B AR 24 L AT I [R] 5 PR ARG o
AT ARG 5 B8 B % A 741 CELRE IR RD 32 E) kS o AT R4S, T 254 ORI
T FH A JRR IS A% P 2 = At B R0 R 58 2 PR R 88 o] e R A2 o R 8 T = PRI Rt e
TR 245 T £k S A AN R TR L S B LT, B et T R MRS 7 S 201
Fi BRANAT ARG DL A T 22 Fh 2 W5 R ROASE FH G BRSP4 PR o 5| RS X RS A AT 9B
ALFE DL T ALK - A T A FH OB ZR S AE TR IR A A 1 22 B TR
[0148] W AR 4 A% A B G I 0 0 R 1) S48 B0 355 AHAS PR -, 78 1A e O 5 1 9 407 0K 0k 7
HIV . SkESA0% 00 AR08 « 5 W5 B3 « B o DO 51 A PRI R T % o K D 2R i R
[0149]  FERLSLsE 77 Z2rh , AR B VD et () A G 75 ) BB 38 45 25097 A S E I A K B
B WRAGTT K153 FERER TT 5
[0150]  FEFELeIL e SLhti Ty R, ARG Jalid n) A 7 E 1) B S 46T A R E A
RIANAE YR TT 5 RS 53 FERE AR R BN FN AR A5 (1) 77 1
[0151] R 7 IR AR A RGUPIE A, A ISR A K B SCHR AR 7 PDEA il 7516 25 A
] B G 72 A1 9% i 2 R i S ) 520, FLRS: T c AMPES i A 3 60 55 76 WE 182 M Ry 40 i . v MRk 4 i
RH L% 40 Bt R R SR A 0 72 AR TR & AR 1 DA SRS TSI R SR BRI - (TNED o A ik, A
KA T AT IR H S REFERAMREEW . (0 :Schett, 6. et al.,
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Apremilast: A novel PDE4 Inhibitor in the Treatment of Autoimmune and
Inflammatory Diseases, Ther. Adv. Musculoskeletal Dis. 2010; 2(5) :271-278) .4
w, AR RSP HTI897 5 8 295 Behcet’ s disease) FHFH) LS5 « A K HAL &
Wik w] 697 5 RAA R (3 W :Hess, A. et al., Blockade of TNF-a
rapidly inhibits pain responses in the central nervous system, PNAS, vol.
108, no. 9, 3731-3736 (2011) BH TiR¥7 4 BekmlAR g i 5C 5 8 (2 WL : Schafer,
P., Apremilast mechanism of action and application to psoriasis and psoriatic
arthritis, Biochem. Pharmacol. (2012), 15;83(12) :1583-90) .[Kl ., A% L &40
TR ITREE AR (S W :Patan, E. et al., Efficacy and safety of
apremilast, an oral phosphodiesterase 4 inhibitor, in ankylosing spondylitis,
Ann. Rheum. Dis. (Sep. 14, 2102) ] 825 25 A K AL G W TG y7 ) F e il adE , (5
ANBR T, S A ST, a0, (HANPR T, 9 e 18 B S SCUR R A IS SR
RSVE YK ANTERE ZE M BH 2 Bl M AUTE R SRR I 18 2R A R
(ARDS) COPD 242 ifi 5 + 2= 5 1 aod A0 &b 78 B 4 M o A v 0 % B 32 5% L DA R B e il 45
(ALD .

[0152]  7E 57—kt 7 =, AR WIS VIR 6097 R RIBPE R R IR, 5
RAEFH I 7K b AN L W TR 1 R 40 B A o E , B R BB 92 , SERRIS , G A%, T 6 JE %
A= K8t S ROEVE B I, WCILAE 5 JE& G PR AR B, JHF i 405, il sl Jk s s 5 s 7K Jb - Joid i A8 2
(bone loss disease) FljE%L,

[0153]  7E 7 — ALt 7 b, AR WIS VAT FH 9097 e o 491 , AR B )40 & el H
TFI697 i (P inBEREANpRIRD (3 0 :Schmidt, A. L., BDNF and PDE4, but not GRPR,
Regulate Viability of Human Medulloblastoma Cells, J. Mol. Neuroscience
(2010) 40:303-310) AR ST I TI6I7 BEM (S W :Marquette, A. et
al., ERK and PDE4 cooperate to induce RAF isoform switching in melanoma,
Nature Structural & Molecular Biology, vol. 18, no. 5, 584-91, 2011) ,7E5tgbsy
Tt 77 ZE T AR A & PRl TR ST B IR, 90 g 1tk vk S 4 i 3 s (2200 Kim, D. H.
et al., Type 4 Cyclic Adenosine Monophosphate Phosphodiesterase as a
Therapeutic Target in Chronic Lymphocytic Leukemia, Blood Journal of The
American Society of Hematology, October 1, 1998, vol. 92, no. 7, 2484-2494).
PGS TT b, IR A& Y] TR 7 Ik s iR R R .

[0154]  FERELCILE St 7 S, AR WAL S W e I T-16 97 08 bR Jos 55 55 0% PR AH 5% ) 92 T
(ZW.:Vollert, S. et al., The glucose-lowering effects of the PDE4 inhibitors
roflumilast and roflumilast-N-oxide in db/db mice, Diabetologia (2012) 55:
2779-2788, Wouters, E. F. M. et al., Effect of the Phosphodiesterase 4
Inhibitor Roflumilast on Glucose Metabolism in Patients with Treatment-Naive,
Newly Diagnosed Type 2 Diabetes Mellitus, Journal of Clinical Endocrinology
and Metabolism 2012, 97, 1720-1725) &SGR  AEANBR T, 4 s 12 3 e AR 44
PRIGIEARZ TR AL L SFERE 270 B3 I fie & 2R MR I P o) AU 2 S AE 8 ) BT 52 AN
R PRIREE (I 55 e FE G D B B Jo3  2 TRE 7K i B AR 56 118 42 R RS AR BRI
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DRI 1k, 4 K BHAL G 03 mT 3 o A RE 2 BB PR A A 1 A i Bl Ak 26
[0155]  fF e H s St 7 B, AR BIAG A W] AT Pl AIVE T 5 G 5 ) 9 R 1 52
13T P 2 5 5 T e A/ B i 0 BT L 78 AR RS AH O PR 9 I 51 2 e B AR AR v o 7 A K e
(angioedema) -~ F T 7K i 22 38 14 B AE A 88 P4 i AR K I P K B (vascular edema) - i
IR s VRARAEN R IR B 2% (reduced natriuria pathology) ; 48 TEBIR , BLFEEAMG L & %8 0T
RN R LA Lo H B G2 0 5 o e B ol 3 g S Dh e B 0 5 4R 5 93 W 2 T &
A (IBD) - e, B U A0 R A% / A Jif e
[0156]  FERLSLI B 7 R, A K BAGAYRT T8 97 8 581/ BRI JE A4 RS0
FLFE A REI07 0 K M A5 Rl HRg A5 i 5 e 2 B R S TRPIE AP BE AR K
[0157]  fEREEEH & St 7 B, A SR B A6 & ik v - 1B Ava T 5 A T2 il 12
FE BRI P 99 0 A O IR » G  (EANPR T, 78 et DR 2 Tk 9 v - 76 &5 i (L5 i 3l
O REE A,  Fok 35 o A I 757 3 e P ) L ks S st D) wh R/ BRAE A1 S I A2 g Hh 7D f A
TE 85| S () 2H 23 2 5 A2 e FAN AR S I Lo O » 6 8 M o s af & AR v R, BB RE AL, , 0
WU ZE , i B0 28 , FRVREVESR 197 (I /0o D B0 495 Pk o 453 % , B8 6 Al J8 7 ik Do BT fs e If
P Sk I » AN AN Lk MRS, BR B DhREAS 4%, MR R (55 B I8 BB R L SC 4L B NN
OIS B ¥ A 5 I AR T B
[0158]  7F B L H & St 7 R, A SR B AL & 0k v 96 97 9 9 8 DL R e » itk 2
A I 95 0 RV I 1R SE A8 L 4 (EANER T, 8 MR, I itk 880, 98 1 i ot 80, Al Sk o » e i
PR B R R, ARG, AR R VTR, M PR, PP I 2R ) - 2 ) L35 o1 Jl
PR VPR SR GAE AIT 51 B 278 B AR X R R 2R B 1E JHIVIE o 28 i A8 4k ) T
iR Y52 11 ) A 8 T A AR T W PR 2 A L 2SR T S fE MR FLE VIR R Ja
PEIR = XM AKX PR IR ZR S R XU AR 2 R PR AL AR - I 4 AR i 9K
IR A BE A0 T o
[0159]  7F HEELH B ST 7 R, AR SCRTR A& 90k v - Ti6 97 45 10 (B0E R4 11
) B IR I B ANAE ST L o
[0160]  7FJEEE H 2 St 77 B, A SR B AL & ik vl H 1697 & o It i ik (Bl 45
AR 5349 AL 19 P95 CEL 5 W R 2 T BRE 7K i s IR 30 8 BRE A 1) B (W g 4540 A 2 L DA K¢
7 JH
[0161]  FEFREECH & St 7 B, AR AL & ik vl 167 AR A M Rk
HHEF B A DL A T BRER A AIE
[0162]  fil5]

ARG YITTCA T IREE 2 - T Ijgh 265 0T LB FE I, (51540 A it N B Wil , B
F AT LA O s el TN 45 24, DU Fh 7 204k &4 B 3 W #E I
[0163]  7E 5 —ANsiiiti 7 R, AR &K WAL A 903k v] DL B B2 4n 25 3t N It 28 N L B89 JiE
SEYHTWE M AR GE T NEFEF KA SN EIEA VBN 0 N RIE N
BN LA R RS o T B AN 251 A 0d 2% B A FE S CEFRTED TS , oE
Y I TTPECE 537 N
[0164]  7£ 5 — ALt 7 Zrh & mT LABC A & BRAG &4, (045 SR 45 24 T B JR okt e (R
28 B kBl B FEL GV A B WO 7E S — AN SE Tt T R, 38 AT DAL A R B S
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15 B N 25 25 BB I N 45 25 T B A 01 4 SRR 7R 55— AN S il B, Al S A KR
BG4, 15 BB EC R 8 45 25 5 30 A 0 1 4 S

[0165] & HFTIRL AN AT/ BA GG L RET Z AR, B EETR
T RS R EE A TR 20 O s T 100 ) T B B 5 4 240845 s AR B R e Ak S I i 1 TR
I, 5257 Rl DT 12 2840 o MR BT AR B 290 . 01mg 2 29100mg Y &8 2% 1 77 & 7K ]
TIRIT LRI AE— NS R AR AL S S H R (CLR AR B I R 4
29 IH 20,012 29100 mg/kg. 75 55— A7 ZH, ARG PR H & 82901
FE 450 mg/kg, HAE 5B AT =9, NZI0.5E£130 mg/keg Rl , Bk kB A K BI1L &4
fFimg &) o 7 — Lt 7 R, 78 H0. 01510 mg/kg/ Ko 1EH— ALy, & ~0. 1
£1.0 mg/kg/ K. FEBELHGY ] EA HESLF LA H AR AT 2B T A
VI 5 250510 — RN EE 2 IR GEH AT A0 . 0 75 2, 85 w] LU AR 2 575 2k 1
e H 7 &

[0166]  Xt-FI0ARZE 24, &9 LALLE460.01.0.05.0.1.0.5.1.0.2.5.5.0.10.0.15.0.
25.0.50.0.75.0.100.125.150.175.200.250 F15002 75 3% 14 843 1 Fr 50 g2 it , B0t
AEEAR PR IR AT 77 2 1 TR L 250 5 290 01mg 22 29 500mg i 14 Bl 7, BUAE J— AN 5K
Jiti 77 S, A 20 Img B 2100mg i P 43« TEFR K PN 25 25 BB L 1 5 7518 8 T 2R A ]
AR PLURNZ0. 1224510 mg/kg/ 5351

[0167] AR & A BH 1) 3 % 5B FE I FL B 0t S o iR A< I BA () Wil SL sh ) B4, (H AN PR
T R LS RSE B SRR B IR R KRS I BB FETE NI
FLENW AE— AN SET T Sorh , ARG FR o NI R AT UL AR — 50, H ] UAEAT ]
REWTEL

[0168]  7E 55— ANt /7 S+, AN R B AL 46 — Pk 2 Bl i BHAL & e il 2% TR 97 AR L
FIr iR L ) 25 v 1 &

[0169] SN TRI7 BRI HL, ARG AR AL S AR G 45 2 80 , 25 Ll 2
(1) 2538 F TR 228 H S B EATTARRE T B AL &9 B A 58 i K

[0170]  #E 75— SEhti g7 b, AR A & AMH G R AMA -GS 525% ]
B2 I B — R AR R AL S 9 o BT IR SR mT DU [ R R 2, 9F oo DL S &4 —
FEC T ] S B AS FE ZHA A, 9 ), FenT BLE 0. 05%6 2295 % BB TG AL &4 - Ak I
B aT SR R n] B ) 25 ) BRI A I 1 5 A AR IBE ot nT DA AR L 2 BRVE PR T
[0171] AU B4 A o] LB AT G & I AR 20 24, Uk LG & T IX Mg R 4 4H &
M BL O TR 7 A R 25 24 . Bl n, 5 AL S A2 A e CL I IR B
B AN (5, S B 4524

[0172] [l Ak 70 204 1) 1 AR g 245 ] LA, 4810, DA 8 B A7 A7 7, 437 ar o s 2 e 8 L ML 7 et
AIVBEFRIE 77, & B & A TOE B 1) 20— P AR K HAGE Y A — A SEitiJr 2, RS
20T LRy R BRI 3o 7E 73— SEH T R R, IRV & 5 N, G, 9 dn e 51 o 751X A
[i] A 70 B b, AR B A P S — k2 Bl 2 A o X P IR S Bl R AT A TR
TERSEE  F FRIFALFNBE BT, 78R T DLEL B 22 ph R s T DL FH I i B A 1) 4% o

[0173] 75 55— ANt 7 S H , T ARZE 25 0] LI i R 7 28 o T 10 AR 24 1 s 551 2 B 4
4N, 2457 b AT RS2 I FL5R IR B VTR R SR RO 7R L A R R R )
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a7 o« BEIR2H A Wads ny 9 8 A2 750 5 an i e 771 LA TR S 2% 771 VRBR 77 (1 4, i 55D
A/ B A 7o

[0174]  fE 5 — NSy B, AR HAFE B SN0 EL “In B 4 257 B4 Bl hn, j2 R vE
SR R K PN R S TG N Y S UL P S B P S R AT AR B O R BOR A S Y 4y
TR < 38 7R RN/ ml Ak Y TR FEC ) m AR S ) 55 CRIT, TG T R R S KO By M D S R LRI
JEE il 7).«

[0175]  7E 55— ANt T H , Ak B AFE R 8 SRl en 2457 A0 , B, 32 B 45 24, 45
niE I R MR E B BT IR E IR NG 2, SR N B G 25 . T R 2 4G
WA B FE 48] 0 Je e Je S 25 ) BB AL o RS ) ) m E AE B e v 1 Rl ol s B K Bl
B2 R X 3B R U BB IE AL A W) 2418 I IF R 38 B 25 25 AR I BHAL A Pt A8 P A J2E AT
2 FLRR SIS IR By ] A S5 PR SR P WG TR AT 25 24 - FH 1% B 1) 1 i 280 5] 551) B0 4 B e /K s e
AW FUE VOE F R S BORE TR TR L R RIS R S (wafers) AW AR A
Y G AL ot T LUASE AT Joia A o Y ) 8 AR E R I S 7K A A0 AR L AR B L
VHWM VRO RN o LB NBER R - S0, F,FinninfiiMorgan, J.
Pharm. Sci.,88(10),955-958(1999) .

[0176]  1& T R B2 25 T-HEL G 1 il 7 E i , 4510 4, g HIR 7], JH o AR e BR A A ¥ ol B8R V7 A
BrE ) B R o 38 FH T HIR R Bl B 2 24 1 S A f 57 AT DL AE S8 L pHI T I JE 1R 37K R )
TRk e 2 VR BT 3 R ) T X o 3 TR SR BB 5 24 1) H e I R B FE 808, v AE)
R AR 1P A5 T W AT R 8 s 9 4 < TS i) AROAS T A W 5% i ) A ek D RN 20 < TG
(wafers) B F (lenses) FIFUR B FE UL R, 5 NS A& (niosomes) B Ak . &40
LR WIGIR IR CIRIE GE IR A AR R EY Wl NP A 4i =, R O A 4R
B LA 20 (B Z R G (BN, 554 I (gelan gum)) BT LA 5B J 771 Cn 2R L& 0
TRA o BEZE IR v I i B B TR IR

[0177] 5 T~ 5 N 45 24 Bl i W N 25 24, A% R BH B s MEAL B 4 07 (8 b DL R Bl P R R T
M HH BB B T BRSR IE ) JR T 55 25 A FR B ik, BAE A i HEE R ok B Ik A A 855
A2 R TR 55 1 AU 1K o 3 T 5 N 25 24 1 1 5R)0E o DA R T 2 (Bl il s R RIR &4
405 FURE ) TR G40 5 BAE TR & 2 43 0K, 491, 5888 g (491 G s g Pt ELBROD VR AT
RN A 25 2, BAd B & & B4 A (plant, 1,1, 2-PUs o keekl, 1,1,2,3,3,3-
LHEA LD TE R B IR IR W5 S5 as (PRI R AR 30 1 2 DA = AR A0 55 1) 554k
) BT 55 8 () SV JREEE 5525 4] o 6 T B NS R K R AT B B AR R B 7 4] T 5 B R Bl
BTk o

[0178]  1E 5 — ANt J7 S, AR B ALHE B 77 28 o 3 b B i 771) L ] DA A1) e 741) 1) T
2o AT A BT — Pl G R 728 T , (H ] DAY 17550 FH & Fh B A

(01791  thm] DA FH 24 2 Ada b ) 20 () B AR R RN 25 255 5K o AR BH 1) 25 W) 20 6 ]
DL I AR ART 2 SR 24 22 ROR i) £ B An-E 2 fil R A gs 2582 1 o) T 0hilr A gs 2542
(1) 3 2 FE PR 2R A A 2 (1) HLAE R e BB B H ik - 25 80 H15R AR ] inHoover

John E.,Remington’s Pharmaceutical Sciences,Mack Publishing Co.,Easton,

pa

Pennsylvania,1975;Liberman et al., Eds.,Pharmaceutical Dosage Forms,Marcel
Decker,New York,N.Y.,1980; flKibbe et al., Eds.,Handbook of Pharmaceutical
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Excipients (3™ Ed.) ,American Pharmaceutical Association,Washington,1999911fit.
[0180] Ak B4k & mT sl F Bl 5 3 e e 97 I & T I6 7 & Flom L8R R & A
KRR — Fhak 22 Fhib & P A — Fial 22 AL A T AT DA R I 45 25 CCLARTR 750 8 5l 2 T 1
FIID BARIR LR 2 o 7 B PEVR T 750 AT DL B dn A B 2 UG 2 B s 1)
[0181]  “ZH&” 45 25 AP ER 2 P L& V) ka8 AL S VD CEIN [R] b /2 08 B3 i 25 24, {415
— Pk & W ) A7 AR O I B A A I AR ) AR o R R ERCRE & Bl A A R L T
(simultaneously) «3:[A] (concurrently) B F45 25 . 71, Al LLIEIS fE45 5 RTR G654
B IE s 7 A [R] B 1) s AR AN ) R S AL A A [R] 45 208 R 20 2 B W0kt T R 45 24
[0182] fgiE “dL[E 4 245 (concurrent administration)”, “3E45 25 (co -
administration)”, “[F K452 (simultaneous administration)” 1 “[&] i 25 %
(administered simultaneously)” et EVIEE G2,
[0183] A< BH A 4E it FH A< i BH () PDEAFI i) 77 A4 5 490 F0 — Al 22 0 573 A1 16 245 0 12 741) )
YA 7R o WA 253G SR B AL 77 i U AT TRT UG B R B 25 24, LA 43 JF () 7 2R sl D
— A G R, AR ISETEEE U TENAAEY: @ BE&AKKRHLEDSZL
SN2 E TR I AR BB — 2470 s (b) 55 RN 2GS PR A (o) 255 b AT B2 A Ak
TRk T2 770 8 B 7)o
[0184]  RABAFVE ST (I o3 i BRSO » T 326 3 45 P 24 3 1 791 5 A R B AL S B 5 ok
FH o BT L5 A B R 2 A 0B 58 F  25 904 1 ARV (SRR T

(i) 2. Tk JOEL Tt 56 00 1) 551, A 26 R 2 25 WR 5% (ARTCEPT , MEMAC) « 7K #% R 5% Jim = 1,
(ANTILIRT UM B% B2 2% J .06 (ESERTNE) 5% ph 15 38 290 (4 B 8 357 1 B« b mee 3457 7
(MESTINON) . ‘2 D140 4% (MYTELASE) .demarcarium.Debio 9902 (4 #%YZT-1;Debiopharm)
REFIT (EXELON) (7 2 # 7 (ladostigil) NP-0361 .5 IR 1 0 2% fl1 & (RAZADYNE,
RIMINYL,NIVALIN) \fh 55k (COGNEX)  tolserine . HRERZENT IE \memoquin . F A5 H F (HUP-
A;NeuroHitech) . K2 & B2 (phenserine) MKW} 52 (ENLON, TENSILON) F1INM-176;

GDVERAEE A -B @I BO , #1041 & 2 IZHLA DR & R AL (PADRE) FIAB, .+
ACC-001 (Elan/Wyeth) \ACI-01.ACI-24.AN-1792.Affitope AD-01.CAD106F1V-950;

GiDWEMFEEHD-BEHE B Mk, #lWponezumab « & Hi Bk B T
(solanezumab) . ELPLERELHT (bapineuzumab) (HBFRAAAB-001) JAAB-002 (Wyeth/Elan) «
ACT-01-Ab7.BAN-2401 ik N V£ 4T 90 Bk 85 1 (GAMMAGARD) \LY2062430 (A J54Em266 ;
Lilly) \R1450 (Roche) ACU-5A5huC091 . LA J [E fr & F] A FF5W004,/032868.W005/0256 16+
W006,/036291.W006/069081.W006/118959. 3 [ 4 F| /A FF5US2003/0073655.US2004 /
0192898.US2005,/0048049.US2005/0019328 X % FI| A FF5EP0994728 11257584 L LA 54
&% F55,750, 349+ A FF I AL ;

(v R FE AR e R B 410 ) 351) 55 8 2 ik 2 e 0 R B 9 A R SR RN 4F 4B AL 1
Y5 , tDimebon ik R ZE Ak (davunetide) % Hu %€ (eprodisate) 4= A Hfi 4Kk SK-PC-
B7T0M. ZERE A IS VT vanapsos . B f PH3H I F7 K AR B 78 22 . JB 2 K.
colostrinin.bisnorcymserine (tHFRABNC) \NIC5-15 (Humanetics) \E-2012 (Eisai) HHLA%
B S (PR NPBTD (PBT2 (Prana Biotechnology) % L& %5 (ANSAT D,FROBEN)
FHR- e F M A A R (tarenflurbil) (FLURIZAN) | il % & L W& 2%
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(nitroflurbiprofen) 3Fi% %25 (FENOPRON, NALFON) A% 2F (ADVIL,MOTRI N,NUROFEN) .
A SR TR L A INER S5 TR Al (MECLOMEN) | M5[ W 32 = (INDOCIN) XU 55 2
54 (VOLTAREN) \ XUS 25 B2 £ &7 PR R (CLINORIL) &7 MRER AR AL 4 . — 4 JEMI (DOLOBI D) \Z53
A (NAPROSYN) | 253 4= £} (ANAPROX, ALEVE) LARC031 (Archer Pharmaceuticals) .CAD-106
(Cytos) \LY450139 (Lilly) % K& B (LFR MRS RIAEE (insulysin)) VRAFEEY)
EGb-761 (ROKAN, TEBONIN) . il K ¥)4% (tramiprosate) (CEREBRIL,ALZHEMED) .t %' Hh 22
(eprodisate) (FIBRILLEX,KTACTA) AL-&WIW [3,5- R (4-Fif 2 2R 4 2 KR | WNGX -
96992 i A EE (nephlysin) CHARA P KA (NEP)) V& JULEE (scyllo-inositol) (EFRHN
FHEEIEE (scyllitoD) Bl BT (LIPITOR) 4% AthyT (ZOCOR) \KLVFF- (EEX) 3.SKF-
74652 AP A 55O RSB 8 (ibutamoren mesylate) \BACE#IH7 #1ASP-1702.SCH- 745966
JNJ-715754  AMG-0683.AZ-12304146 .BMS-782450.GSK- 188909 .NB-533 .E2609 FITTP- 854 ;
Y 5> WA R T I WIELND - 007 s MIRAGE (B 3 08 3 40 28 P2 ) 52 AR #1571, Wi TTP488
(Transtech) FITTP4000 (Transtech) , A} 3 EH L F|5 7,285,293+ A FF R AR L , AL FEPTI -
777

W a-'B IR REZ RSN, iilEE 3 (INTUNTV, TENEX) | 7] 5k %€ (CATAPRES) . [f]
$2 i (ARAMINE) . B 55 22 12 (ALDOMET , DOPAMET, NOVOMEDOPA) « # 4L J8 i& (ZANAFLEX)  FEAE Ak
CLHR B AR O A % S T8 Rk L YL 2 (INTUNTV) i AE 78 5 SR h s L Rk E B
(PROVIGIL) Buf J£ E J& FIF 2LE JE (armodafinil) (NUVIGIL) ;

(vi) B~ IR 2 B8 2 AR BEL W 751 (BREL#E 7D , 4K 8 4% K I H]¥% 2K (BREVIBLOO)  if
9% /R (NORMODYNE , TRANDATE) 8% /K (LARACOR , TRASACOR) « M| & SR (VISKEN) | 3 257%
/K (INDERAL) . Z At 7% /K (BETAPACE . SOTALEX . SOTACOR) M 1D %% /K (BLOCADREN, TIMOPTIC) .
Fits T JK (SECTRAL, PRENT) 4422 ¥ /K (CORGARD) . i 5 & S5 FE34% /K (LOPRESSOR) B¢ FH R 35
FL#% 7K (TOPROL-XL) B # 9% /K (TENORMIN) A FL¥PBH ISR 59230A (FE#£3E (Sanofi)) ;

(vii) HUREHEAE 24, tif K & 4k (ELAVIL, ENDEP) | A5 & 4k . H Bk 2 28 4L 4%
(COGENTIN) . 2§ 2% (ARTANE) . Z¥ 347 B (BENADRYL)  BEZ5 JSE (NORFLEX) B 2= Bl BT 6 /s
(ATROPEN) 7R B %5 5% (TRANS DERM-SCOP) | HH JR 7R 1 %5 5 (PARMINE) \ XA 4E AR (BENTYL,
BYCLOMINE, DIBENT, DILOMINE) ¥E4F %' & (DETROL) - B & 47 7* (DITROPAN, LYRINEL XL,
OXYTROL) M W& R 4% « A i K AR (PRO-BANTHINED | 2§ 5 Ak | R 2 P IK % (TOFRANTL) By SK R
PAKIEE (SURMONTIL) «¥&AEMABH | 48 B (NORPRAMIN) | 2 Z£°F (SINEQUAN, ZONALON) . Hfi >k
M A (SURMONTIL) A% % ¥R 4% (ROBINUL) 5

(viii) B2y, i & pg~F (TEGRETOL , CARBATROL) . B8 P ~F (TRILEPTAL) 2%
294 (PHENYTEK) B 2% % % (CEREBYX, PRODILANTIN) XX A [ B2 47§ (DEPAKOTE)  E2mg T
(NEURONTIN) | i B2 Ak (LYRICA) FERMLEE (topirimate) (TOPAMAX) . A 8 (DEPAKENE) T4
J% IR %4 (DEPACON) 1 - 3L -5-JR JRIENE 3 DL (progabide) « Dl yg 4 fi Mk JE ¥ fi%
(TRERIEF, EXCEGRAN) ,CP-465022  Jifi & IV A 4% (talampane 1) FFM K MYSOLINE ;

(ix) FUkS #9524, 140 )5 55 V5 (lurasidone) (LATUDA, tFR JgSM- 13496 ;
Dainippon Sumitomo) \Fi SZHRME (ABILIFY) (& P& (THORAZINE) | WK IE B (HALDOL) . f+id
S7.H (FANAPTA) &7 JRUWR € 5 (DEPTXOL , FLUANXOL) « I i P (SERPLAN) . T 2554 (ORAP) .
oA SRS IR IE L B R Ay YR N & hi % (COMPROD | Fif ZE JIS~F- (SAPHRIS) (& Vb~
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(LOXITANE) \"&Efiffli (molindone) (MOBAN) &% JhH I FIANE . B IKMEM (thiothixine) \ =
AP (STELAZINE) B # 5 (ramelteon) A %A F (CLOZARIL) | & H & & F
(norclozapine) (ACP-104) . 358 (RISPERDAL) M1 i% 2. Bl (INVEGA) . 3£ Wk [
(melperone) - B & F (ZYPREXA) W fifi *F- (SEROQUEL) M Z53H (talnetant) . 2 fiff £ F
(amisulpride) - 5F$i P lH (GEODON) A7 Fd 44K (blonanserin) (LONASEN) FIACP-103 (Acadia
Pharmaceuticals) ;

GO 5 388 3 FH i 751, a0 55 R L5528 7 I L Je it > (ESCOR, NTVADTL) - 38 1 >
(diperdipine) &g S Hi~F (NORVASC, ISTIN, AMLODIN) . 3E%& #1°F (PLENDIL) . J& | Hb*F
(CARDENE) . it % b °F- (ADALAT , PROCARDIA) \MEM 1003 A1 H: BRA Ak, &%) JE 51 (NIMOTOP)
JE Z HF (SULAR) . JE B Hb~F 37 P b ~F (LACIPIL,MOTENS) . & & H#b~F (ZANIDIP) | FIJ32: i1
(lifarizine)  Hu /K& 5 (CARDIZEM) | 4EH71H K (CALAN, VERELAN) \AR-R 18565
(AstraZeneca) « A MK Z5 K 5E (enecadin) ;

(x1) JLZ& M0 - H B 55 72 Wl (COMD #1571, i & R I (nitecapone) &+~ M
(tolcapone) (TASMAR) . &4t < I (CCOMTAN) A i ;

(xii) FRRAHEE RGE LA, WIFCBETEYT Iy v YT < 8 % 5 MR 25 9E i 25 2K
Al 28 L JC 254K L 25 i B (GLUCOENERGAN, REACTIVAN) L 25 2, %5 (fenethylline)
(CAPTAGON) WK % FH i (pipradol) (MERETRAN) \HbFi[i% (deanol) (AN =& F 4 FD (IR
g (DAYTRANA) « ZRFRIK F fig (RITALIND A7 WK B g (FOCALIND « 22 JEAth B (B a5 B CNS
Wt I A, B WADDERALL (22 ARA B R A R 3 , 2 AR B AR IR £ » 45 i€ 2 AR A B B R 21
A e 2 AR A BB R 35D A7 Jié 22 {E A BH A% R & (DEXEDRINE, DEXTROSTAT)  HH 25 28 A iz
(DESOXYN)  Fl A K i (1isdexamfetamine) (VYVANSE) F1%dEAR#H (benzphetamine)
(DIDREX) ;

(xiii) Bz JFK[EIWE , ik JeFs (STERAPRED, DELTASONE) 3% J& ¥4} (PRELONE) . %
& JE ¥ % (OMNIPRED, PRED MILD,PRED FORTE) .k JE#A R4 (ORAPRED ODT) . H ik JE &
(MEDROL) ; i 2 F J& JE & (DEPO-MEDROL) F1H % J& J2 5% H1FR 4 (A-METHAPRED, SOLU-
MEDROL) ;

(xiv) 2B B 32 AR sh 57, anfel AR il (APOKYN) | ¥R 5 5 (PARLODEL) . & & f#k
(DOSTINEX) vdihydrexidine  XE 3 fka = % £ ¥ (CORLOPAM) . F&F ik (DOPERGIN) .
terguride spergolide (PERMAX) .AH D1#h /K (TRIVASTAL, TRASTAL) |34 58 2% (MIRAPEX) , W&
%, B'UL Je %' (REQUIP) . % # X.7T (NEUPRO) , SKF-82958 (GlaxoSmithKline) .- |4
(cariprazine) JWHZ2 % (pardoprunox) Fyb i 3H (sarizotan) ;

(xv) 2 B JESZARSE B, i E N AT i FIRIE B V&% VD1 R85 B B A ik
B2 B yRMEME . = g P e . T A8 (NITOMAN, XENAZINE) | 7 - $% BB 3£ yb 3 (7 -
hydroxyamoxapine) - %MKk F] 2 (INAPSINE,DRI DOL,DROPLETAN) % #% 2. (MOTTLIUM) \L-
741742.L-745870. 5 & 4 H].SB-277011A.SCH-23390 /K #% UL 2 (ecopipam) SKF-83566 Fl1
A & % (REGLAND

(xvi) Z B RE F L ECMH055) , 4022 JEAB R V0 25 Bk % (safinamide) « 5 R BR K 25
3% (nomifensine) MERITAL) fX i T Ak (vanoxerine) (W FKNGBR-12909) % H Z&ER FEDBL -
583 FIZZIK 23T,
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(xvii) y -2 4k - TR (GABMD 32 A& Eh 7], 1 it & 55 (LTORESAL , KEMSTRO) b 54
7% (siclofen) 2 bE 2 (NEMBUTAL) %7 hnkl (progabide) (GABRENE) Fl4H & e

(xviii) ZH %3 HD) PN WA A VS (ciproxifan) , BigF)4E (tiprolisant) ,S-
38093, irdabisant, &% 4 (pitolisant) ,GSK-239512,GSK-207040, JNJ-5207852, JNJ -
17216498 ,HPP-404,SAR-110894, ;g 3 -N- 2.3 -3- 5 -3 - [3 -4 -4~ (ML g - 1- R 3 R
Fe]-BAT b W B % (PF-3654746 F13% [B 4 F] A 5US2005-0043354.US2005-0267095
US2005-0256135,US2008-0096955,US2007-1079175F1US2008-0176925 ; [ i & F| A 15
W02006/136924.W02007,/063385.W02007,/069053 . W02007 /088450 .W02007 /099423 .W02007 /
105053.W02007 /138431 F1W02007,/088462 ; LA J2 3£ E L F|*5US 7,115,600+ A FFHAFLL) ;

(xix) S B, 4 B ER A% i B T (0 R 3584 - 1; COPAXONE) \MBP-8298 (&
FS BB B i BB R ' R R L 2 Al (B RRONFTY720) B 3678 (roquinimex)
(LINOMIDE) . $i7 ¥ % (i, FR A ABR - 215062 FISATK-MS) (ABT-874 CAFLIL- 129144 ; Abbott) «
)2 E BT RITUXAN) B BT (CAM PATHD iA 72 Bk B 4T (daclizumab) (ZENAPAXD AR
PREHT (natalizumab) (TYSABRD) ;

(xx) HJZE 08K 7], 40 HH 2 P4 (TREXALL , RHEUMATREX) K45 12 i (NOVANTRONE) . Mgy
¥ 32 Wy g (CELLCEPT) 22 % W4 (MYFORTIC) i RN I4 (AZASAN, IMURAN) 5714 (PURT -
NETHOL) . * #f t Jfi2 (NEOSAR , CYTOXAN) 2K T g &7+ (LEUKERAN) | 5 4 3735 (LEUSTATIN,
MYLINAX) . B i35 3 K IR P 3 (ENBREL) Fll4- (R4 L) -5- [ (5-+—f k- 2H- AL ng - 2- 1 ik
(ylidene)) H13L]-1H,1°H-2,2 - XL & (HH R HPNU-156804) ;

(xx1) T, FE T EB- 1a (AVONEX,REBIF) MIF-#t & B- 1b (BETASERON,
BETAFERON) ;

(xx11) 72 i€ 2 B (B R 2R Bl 2 B D , b sl 5 DOP A e 72 g 4401 1] 751 (49 = EE 22
[ (SINEMET, CARBILEV, PARCOPA) £ 22 Jift (MADOPAR) va- FH R 2 [ e L 2 12 L 4 3
Z IR e S BUA] - PR R R D B

(xx111)N-FJE-D- R A Z R (N\MDA) SZ AR F5 5171, 451 i 55 W1 (NAMENDA , AXURA ,
EBIXA) &It (SYMMETREL) B 3% % (CAMPRAL) besonprodil. S & (KETALAR) . {25 g
B (delucemine) M8 ZE K% (dexanabinol) « A VE T A (dexefaroxan) « A EWZF
(dextromethorphan) . A HE4E (dextrorphan) « B 2 ¥ (traxoprodil) .CP-283097.
himantane.idantadol 57> 52 (ipenoxazone) \L-701252 Merck) s lancicemine ¥ H A
N5 i (DROMORAN) \LY-233536F1LY-235959 (B4J& T-Lilly) -3V EH . (DOLOPHINE) .z 1364
(neramexane) 35 {# 18 K (perzinfotel) . K ¥ F]%E (phencyclidine) \ME VT
(tianeptine) (STABLON) . i/ ¥F~F (L FK HMK-801) \EAB-318 (Wyeth) i Kl (ibogaine)
CERIARHE (voacangine) « B AR B R E-ME (RILUTEK) i) % inZs (CERESOTAT) .\ hn4i it # 43
(gavestinel) flremacimide;

(xxiv) B S AT (MAOD I 551, 451 4 7] 5K 25 =2 (EMSAMD  #h R W1k 3 = (1- "Ik &
2% (1-deprenyl) ,ELDEPRYL,ZELAPAR) .dimethylselegilene . 272 % . 28 Z ik (NARDIL)
SR FR A i (PARNATE) 1 4 1 i (AURORTX, MANERTX) D148 7b 38 (befloxatone) b 25 ki «
SR MARPLAND | JE 437 iZ (NTAMID) 55 ¥0 & = (AZILECT) 7% N Ml ifk (iproniazide)
(MARSILID,IPROZID, IPRONID) .CHF-3381 (Chiesi Farmaceutici) .5 PHE . FEI& Vb Ei
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(HUMORYL , PERENUMD 2K J& A | it A FISME 1608 (desoxypeganine) I R B (I AR A 06 Bk 3 6k
(telepathine) Bibanasterine) M5 & & (harmaline)  FIZSME % (ZYVOX, ZYVOXID) A1 75 A&
(EUDATIN, SUPIRDYL) ;

(xxv) 7 BLHHAZ A4 CRy 7 ML AD Jah 7], anva4E Sk 2 b v 3E & DUE B
(DUVOTD, URECHOLINE) «fHh 34k (i tameline) T 5 25 755l (SALAGEN) \NGX267 5 HEH . L. -
687306 (Merck) \L-689660 (Merck) WK Z %7 (furtrethonium iodide) (FURAMON,
FURANOL) . 2K il ik 22 4% (furtrethonium benzensulfonate) X F A fif BRIk 22 5% JMcN-A-
343 EARE T Z VP M AC-90222 (Acadia Pharmaceuticals) A< JEHE (CARBASTAT,
MIOSTAT,CARBOPTIO ;

(xxvi) MRV, nE 47 & JE (bosutinib) .condoliase . [ 55 & ¥
(airmoclomol) Fidd =B G HHZS (perampanel) | i $7 PG 3H (aniracetam) K AR 4
(minaprime) A &M N-$23E-1,2,4,9-VUSE-3H-FME-3- T i 22 R (desmoteplase) «
BT % PE4F (anatibant) JHFF 2 1 4 BANAP (B4, AL- 108 FTAL-208; ¥ )8 T-Allon
Therapeutics) -neurostrol.perampenel P 5 % (ispronicline) « XX (4-B-D- IR % %
PAE AR ID) -2-B-D- ML AT HE AL - 2- 7 T R A TR B (AKX Adactylorhin BELDHB) .
formobactin.FLA| % & (xaliproden) XAPRILA) \FLHL & Pt FEZE 2R R 2h (dimeboline
hydrochloride) (DIMEBON) \ Hi &7 35 (disufenton) (CEROVIVE) (B F& (arundic acid)
(ONO-2506, PROGLTA, CEREACT) . i L B (AR 9 ML 15 ° - Z BERR NH B8O | ik i 72
(RADICUT) \AEOL-10113F1AEOL-10150 (33 & T-Aeolus Pharmaceuticals) \AGY-94806 (4 F5
JHSA-450FAMs c- 1) KL 20 i 4 % i R F- (L BRAX-200) (BAY-38-7271 (M FRHKN-
387271;Bayer AG . % 7Li% M (ancrod) (VIPRT NEX,ARWIN) \DP-b99 (D-Pharm Ltd) JHF-
0220 (17-B-¥2FL L MW ; Newron Pharmaceuticals) JHF-0420 (tBFR Aoligotropin) ML
BE5 - ER Eh (AR IMC- D) AT VAR (microplasmin) <S-18986 Mt 5 £ H (piclozotan) «
NPO31112 .4t o7, 3 ) | L - 22 Z Bt - L - F o 2t - L - A Ik - L - AU - L - A3 2 e i - Tt - L-
4R R JAC-184897 (Acadia Pharmaceuticals) \ADNF-14 (National Institutes of
Health) 7K Z 475 JE ML g AN ER (stilbazulenyl nitrone) sSUN-N8075(Daiichi Suntory
Biomedical Research) FlIM:EFIHZS (zonampanel) ;

Gexvi ) AR SZ A BB A7), B il 3% (Epibatidine) % 3EAfER LCP-601927 %
JE 78 >4 ABT-089 (Abbott) \ABT-594.AZD-0328 (AstraZeneca) \EVP-6124,R3487 ({0 Fx N
MEM3454 ;Roche/Memory Pharmaceuticals) \R4996 (tBFRNMEM63908;Roche/Memory
Pharmaceuticals) \TC-4959F1TC-5619 (33)J& T Targacept) FMRJR-2403;

Gexviid) ZZHE _ERRER QEW _EARED B BEMHIF, inFt s iiyT (STRATTERD) . £
FE°F- (APONAL, ADAPIN, SINEQUAN) | 2 F¥ # #k (AVENTYL , PAMELOR , NORTRILEN) i Z£ /b~
(ASENDIN, DEMOLOX , MOXIDIL) « %t i yT (EDRONAX, VESTRA) 45701 (VIVALAN) | By Ak
(DEPRILEPT, LUDIOMIL, PSYMION) | %[t i (WELLBUTRIN) Mradaxafine;

(xx1x) WEEZ — FaMG (PDE) #1ki77) , G145 , (B AR T+, (a) PDELHIHIF] (9l , K& YT
(CAVINTON, CERACTIN, INTELECTOL) M3 [H & |56, 235, 742rF A JFHIRLE , (b) PDE2 41l 1]
(ol , 7320 -9- (2-F8 3 -3- T30 IRIERS (BHNA) \BAY 60-7550. A Je 36 % F56,174,884
Hh IR () IR EL) , () PDE3 I 71 (71 2, F] A B v ek oK 4% L B ok L e 20 4 271
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(parogrelil) FIPLIEIK H (pimobendan)) , (d) PDE4JIHIFF] (9], Fi] 3 #4F (apremilast) «
ST AR (ibudilast) B HE A (roflumilast) A& 2% Ro 20-1724. 5% T 714
(ibudilast) (KETAS) \HLFi K A]4% (piclamilast) (HFRNRP73401) .CDP840 . P8 & w4
(cilomilast) (ARIFLO) . B w4 (rofiumiiast) « ZAEAl4E (tofimilast) B K m]4F
(oglemilast) (LFRAGRC 3886) L A4 (tetomilast) (HFRAOPC-6535) (lirimifast.
Z5 Bl (UNIPHYL , THEOLAIR) Fi] & %58 (arofylline) (HHFRANLAS-31025) £ & %5 Hi .RPR-
12281885 FA M 24 5% (mesembrine)) , F1 () PDESHHIF (il 4 , #i Hh FSJE (VIAGRA,REVATTO) «
fhikdAE (CTALTS) % BFHE (LEVITRA, VIVANZA) « S FRIE AR FRE (avanafil) « XS A
%% (PERSANTINE) \E-4010.E-4021.E-8010. 4L F]4¥F (zaprinast) \ FHHBIE (Godenafil) |
K% R9E JDA-8159. LA K [H bR & ] HH % W02002/020521 . W02005/0496 16 . W02006,/120552
W02006,/126081.W02006,126082.W02006/126083 F1W02007 /1224661 /A JF ) ARLL) , (£) PDE7
017, (2 PDESHHIF, (h) PDEOHI#IF (54, BAY 73-6691 (Bayer AG) F13E[E %L FIA 5
US2003/0195205,US2004,/0220186.US2006/0111372.US2006,/0106035F1USSN 12/118,062
(200845 AIH 3D A FFHI ABLL) , (1) PDELOHHIFH], il tm2- ({4- [1-F 3E-4- (g -4-
FE) - 1H-n e - 3-8 ] SR | B L) MBI - 3 (4AD) - i FNSCH- 1518291 , 1 () PDEL 17 ;

(xxx) MERRZS, W48 7 (R HL b Re 2 . — SRR 2 L R R 36 - 07 e & 3k 0 78] 72 W
) VEHE L& (sontoquine) L FEEME (PLAQUENIL) « Y 40 (LARTAM) FNPi) B2 i s
(CAMOQUIN,FLAVOQUINE) ;

(xxx1i) B- 4 WABE AT 411571 , 9 UnASP- 1702, SCH- 745966 JNJ-715754 . AMG-0683 \AZ-
12304146.BMS-782450.GSK-188909.NB-533.LY-2886721.E-2609 . HPP-854. (+) -1l A4 B2k
Bk (phenserine tartrate) (POSIPHEN) \LSN-2434074 (B FRALY-2434074) KMI-574.
SCH-745966Ac-rER (N 2- Z P - D- K 2 M - L- 52D & e VT (oxistatin) (HFRHN
E64d) FICAOT4Me ;

(xxx11) vy - % W B+ 1) 77 A0 38 35 71, ] W BMS-708163 (Avagacest) .
020060430064 (Merck) \DSP8658 (Dainippon) «ITI-009.L-685458 Merck) \ELAN-G.ELAN-
7 4= -N-[(2S) -3- 2.3 - 1 - B o - 2- 3 ] B e

(xxx1i1) 5-F i (serotonin) (5-FRFEED 1A (5-HT ) SZARFEHUF] , AHRNR B |
Fe ENGIE Y% /R JBMY 7378.NAD-299.S- (-) -UH-301.NAN 190.3K# 4 1H (lecozotan) ;

(xxxiv)b-FEg (5-FH ML 2C (6-HT, D ZARBE T, an kR AR
(vabicaserin) FI5¥¥&HF- (zicronapine) ;

(exxv) 5- R i (5-FREE D 4 (5-HT ) SZ AR Sh 77, B ANPRX - 03140 (Epix) 5

(exxvi) 5-F2 Al (5-FRFE A 6 (5-HT) ZARFEHTA, AIA-964324 AVI-101,AVN-
211K 2t #k (TORVOL , BOLVIDON,NORVAL) . F fifi % °F- (methiothepin) ({BFR N H & F
(metitepine)) FJIH K ALX-1161.ALX-1175.MS-245.LY-483518 (. FK HSGS518;
Lilly) \MS-245.Ro 04-6790.Ro 43-68544.Ro 63-0563.Ro 65-7199.Ro 65-7674.SB-
399885.SB-214111.SB-258510.SB-271046.SB-357134.SB-699929,SB-271046,SB- 742457
(GlaxoSmithKline) .Lu AE58054 (Lundbeck A/S) FIPRX-07034 (Epix) ;

(xxxvii)5-F % (5-HD) FEHL 7, anpe 7 g (alaproclate)  FHELKE ==
(CELEXA,CIPRAMIL) . 3 ] P K% > (LEXAPRO, CIPRALEX) & KM B (ANAFRANIL)  BEV& P YT
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(CYMBALTA) \JEB P8 YT (femoxetine) MALEXTL) 25484z B (PONDIMIN) . 2 2 25 8
(norfenfluramine) L PGYT (PROZAC) FR ARV EH (LUVOX) \M5[IA fh (indalpine) KIS 4
(IXEL) M %' Pi7T (PAXIL, SEROXAT) . % i #k (ZOLOFT, LUSTRAL) . i M i (DESYREL ,
MOLTPAXIN) | 3C #7723 (EFFEXOR) \ 553 FE (zimelidine) (NORMUD,ZELMID) | Lt G & &
(bicifadine) 2= 371 (desvenlafaxine) (PRISTIQ A& 55H (brasofensine) (4
FiMEEH (vilazodone)  FF|HiE (cariprazine) \neurstemflEF &R 25 % (tesofensine) ;

(xxxviii) BIRHT, Wi s A K K1 (NGE) Bt iR 41 45 40 g A= K [H -1 (bFGF 5
ERSOFERMIN) £ 5 TR A -3 (NT-3) VO JLE FRIK - 1 il Y PR A2 8 7= ] 5~ (BDNF) | #he
SR &R (neublastin) EREUE I (meteorin) FIFHEE IR I ATAE I #H 4 E 7= K - (GDNF) L BL A&
RUCE IR 7 AR 25, 40 PR R S 2R A PYM50028 (COGANE ; Phy topharm) FIATT-
082 (NEOTROFIN) ;

(exxi 0 HRARFEIZE A - 14077, 140, paliflutine \ORG-25935, JNJ - 17305600
FIORG-26041 ;

(x1) AMPAZY 25 S R 52 AR I 15 71, 9l itk & 1 23 (perampanel) smibampator .
selurampanel \GSK-729327 N~ { (3S,4S) -4- [4- (5- FFEMENy - 2- F) KA ] PUS -PRIR -3~
HE} TR - 2 - T PR e 5

(x11) Janus P EGHHI7] (JAK , @lan, (HAR T, ¥E1L 8 Jé (tofacitinib) B RE
Jé (ruxolitinib) EHE 7 % J& (baricitinib) \CYT387.GLPG0634 . K Ah# &
(lestaurtinib) \WH3E & J& (pacritinib) MTG101348;

(x111) A AH A 3R - 132 AR 5 Bl 4 410 1) 77) (TRAK4) , 4 4, fH ANFR -, PF -
06650833,

[0185] A< B A 43 AT St L3R Ve o 7 VAR RGRI & o 7R — AN 7 =, wln
B A A2 — AL — B 2 A A R WAL S AT TR R AR A, B DS it
KRR TTE

[0186]  7E 7 —ANSEH T S, AR WA S A S — Al R K A &4 .

[0187] A AL G el 242 bR HE 52 1) 26 AT d i A s R AL R & FhOT VA T
T AR 1) S5 T 58 5 DA S ALK 57 A b O i & 1772 5 BROAS Q535 38 15 RN 51 3 2R 1)
BEOCRIAT AL, B T & iR & M J7 1% B BLE HAB B, R T ARSI R N B
SRR 1T 2 WL .

[0188]  Ix HLgi FHI AR 4R AR A2 AT e U P mid AT DA S ek A Sk 8 2R 18 85 R0 7 9 il & (49 b
WS b A TR J e 7925, 5 AiNCOMPENDIUM OF ORGANIC SYNTHETIC METHODS, Vol. I-
XIT (FWiley-1nterscience kD) ALIEM) 7715 HE , (EAR T, T A AL,

[0189]  FEARARILL T & B AP S 1E] , W e 75 2240/ 8O BB ORIPAEAT 38 S 73 1 b ) U
Bl e W 3 [ o 3X n) DL ik 5 I AR PP L A S2 B, I AN AET. W. Greene,Protective Groups
in Organic Chemistry,John Wiley & Sons,1981;T. W. GreenefIP. G. M. Wuts,
Protective Groups in Organic Chemistry,John Wiley & Sons,1991;FIT. W. Greene
FP. G. M. Wuts,Protective Groups in Organic Chemistry,John Wiley & Sons,
1999; LA JZT. W. GreenefIP. G. M. Wuts,Protective Groups in Organic Chemistry,
John Wiley & Sons,2006 CEfITELLFIAME NS ) R REIRHTLE
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[0190] AR BAAL A WE AT iR Ak & W 8 24527 b T 43252 1) 36 B8 AR e A AR RTBU PR R AL 2%
ATARHE T SO R I S B TT Sl 4 o BRAE 3B Ui, 5 77 = i BURE an BB aE S =PI
53 B AN AL 8 I AR R 7 5E G IX R A BB R R A K DRI

[0191] AU EIAR N GO N IRBIFEFE LG DL T, 77 R 1R AL S04 LA e S A i A/
YOGS il SR AL (1) VRS T 7 A 5 IR T DUAE B BT 28 B &N B s FH o B s AR Bl e s R
I A o B, BN, (EASER T, 45 &« IE AR €0 | SOkH 08 A 1 €3, DA A A & B ) B —
XT B S R A

[0192]  ARATIRFT AR N GOR AR, 77 58 7 ik St 5] A 4 & AR5 L _EARAT R bR F T
oI 7 AN/ B i B AN THE 7 28R I NI, FEAS 5 B a0 SR GE BT B B AR 2 SR )
FF5 EAREUTF bR 207 ZRARE 10T T8 AR K IG5 o EANIAS DU ART 7 XBR i
AR

[0193] "R TSI T Hil4& a0 E AR B X I & —Fh & Bog s, Hd A id 725k
HifIR (WO 2003/035644F1Chemical & Pharmaceutical Bulletin 1983, 31(4), 1228-
1234) [ 6 4 72 S L P AA FH G 24 BRI = B BEBB e 284k , BT IR 18 4 B 1 = Bk BE BB A {2
BES 2N B 2 AL ] (LG , 51 T 5 IR AR DA B H Bk TR R 24 ik TR R R R SR R Tl B i » S
UL 4K A 38 T AE 3 4 (R 75 AR B 7E T AA S BBSS G 1T S B , 43 Btk ik I - Bz 4k,
EWICC, g i (LR = H) 2T C #iik Journal of Medicinal Chemistry 2006,49
(15),4623:W0 2003/093279.US 2004/0132708F1W0 2006/130588) . 7£ WU kst Ak 4 U5 ]
BB (R BURIER 5 8 &3 T b BT ST A AR I 30 20 B L 2 AR P I AR IR s

[0194] 7~ —B U, mL ke Jf: - R A0 & 4 COMM I 7838 24 11 05 PR ¥ 770 FH 2 H i 0k
UON - AR TR FA R 0 fe (NBS) N - AR 35 B 9 S0 e (NTS) YR Bl Ak P 1 et A , 453 3810 e A - P e
I -BEE AL A 9)DD (22 WO 20110921871 5L it 5 ; Chemische Berichte 1976, 109(1),
261-7;Journal of Medicinal Chemistry 2012, 55(17), 7636-7649)

[0195]  fEit— DR IR, 38k P R AN 5 s S 2 — 4 1 A - EE e - - ERR DDA A Ay
XA

[0196]  — N MR FELLSuzuki -MiyauraBd (B BL ;e N T 45 (Chemical Society Reviews
2014, 43, 412-443;Accounts of Chemical Research 2013, 46, 2626-2634) , . -FDDLFE
B R R R B, e I 4 R AR AL R [T B W LU T ik (4- R R R OR D) i ] — &AL
BLADELL, - (R BB ED 8] — &AL DD A4 @ - B G Bk G 2 5k T
D AFAE T FSE 2410 BIRR TS (9 4, b L 9% a4 75 40 AT b T DL 2225 4538 FAR 43 A
FROER B A BEEE o 76125 BB h , ke 5 L 55 3 B 4% 55 SE R WG AR B3 7 i 5 78 e & 72 )
2T BT A EE 1 AH R 50 9 B 52 ORI AR R R R

(01971 SR Je sk 7E N # AN 2 Wi Can Y B R s A0 45) I A7 78 R & 24 ) [ Ab 3 iR EE
W EREERL A A P I EE B AT 503 W EER A N DR AE W Ak h i AT 1, Forbd i AR A 0 1
FLVE TR A FE 0 B R 1 7 A B 5 G 7K A R TR o AR i 38 3 A T AR B/ M AR R n 2, 4,6 - =
WH-1,3,5,2,4,6- A =R-2,4,6- =AM (2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphinane 2,4,6-trioxide) (T3P) .0- (7-& <A I =ME-1-3E) -N,N,N'N’-[{
F LR /S U R 56 (HATU) o1, 3- PR 3R — W ik (DCO) £ (I AFA4E R, #E-20°C £100°C ¥
PSR B R PO 24 0 AL B B TS A BR A T o 73 e 4B R (A — 5 R o, BE IR AR
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AR ML STy A 28 7 3T b B 0 B ) AR ) 308 70 B 32 AR R AR R RO

[0198] 4y fridk , 38 i P b ANTR] S S 22— 1 X - P P O - RSB DDA Ak 9 s T & )
R A - EE e - - IR (DD AL A TAL S R 28 A 5t 2 A i B R e e P 3 4 14 f
Y B e A N T 99 B8 () B e, AR 3% b 1R FF o B, DDA Ak v AT AR R AT LLAE 93 25 v rp ik
A7, S BE AR AR RSCR » R Jim 38 T A SR i3 9 P A BB / S A KA AE T I 2 ) e Ak
Kt T AR O R AL L o AE IR 5 BRI AT — 2D IR P, B RO RIR HUAR 35 A ST R S5 724
TR 9122 1 AR ) 748 73 B 32 fR 3P K 2SR R

(01991 f5 ), BLAZFF AR5 8L 5 3d 2 i IR e (9] dn e B 97 2 L Bl 2 95 2455 -+ [ (RO) ,B-
R'] (¥ Suzuk i -Miyaura B BIEEAL A HT R (20T 2E1Z0 R, e B 55 B 5l 4 5 2 010 6 ik 1)
RHAR I L p 5 2 P42 T b BT SO B8 00 A 17 39 3 BRI B2 AR (K R R

[0200] 521

HO,

= (8} 1
H\M LG‘:‘?‘-/“"LG x \T,:’_,HU hBS. N]S,.
M DEt R BB (R%a Ned Doy Bry, Iz, 4%
———————
AA LG=8 L H cc
Eﬁi"?gﬁﬁ?ﬁ o R*=H J. Med. Chem. 2006, 49(15),
Bulletin 1983, 31(4), 4623, WO 2003093279, US
1228-1234 20040132708, WO 2006130588
: (o M
_ai —- o
[RG:I;’E R {Hq'],a W R R
M DEt
[ 0o s | o
R%t I ) — —®%f ;
g OEt ~H gq_R‘
X R
DD
2 i
_—
= = R-I —
SER H i {Nw N—RZ (RO):B—R’
RETR? g R?

[0201]  SEEGIDIE

DA 1 B A R IR & B A& W0 ) o AR i B SE BEL Y E) 3L EA S 0 AT LAASE FH X £ 5
Jot A7) 15 B R 7 92 B b B AR A A R TR R
[0202]  SZH&3 AR M MU BV 70 T HEAT R0l AE A A8 e Ukt 7 sl
R A4S FR) A5 0L T o 388 7o M3 79 AT 77 I 75 gk — 20 2l 1 A6 FH o 7658 25 1 17 400 136 R e /K
F, i85 K HAcros OrganicsHJAcroSeal ® P= i HEMD ChemicalsHIDriSolv ® F= i,
FEFLEE DU R B b il I S A 485 FIm A, BRI B DL X T /K QCHRE s ) X
TG G IR N, N- B B 2 A DU 20K PR, <100ppm s b) X - FH S L 42 L 1, 4- ke
A=, <180ppmo % T~ AF 5 BUB Y [ B, ¥ 55 1E— 2 & Je il S AL 85 8l 4y T i b B
FHAE Ly b AS FH AT 2800 o 77 8 A B N T ARG AT I P I B B AT A IR AR
AH T RS (LCMS) KA AL 24 B (APCD) B AR B il i (GCMS) X 28 i 5 B 2 s - 1%
T FL 4% (NMR) 48 i A6 22 A0 8 BA T 3 93 2 )L (ppm, 8) 387w , 275 K H Bt FRARIE I ik 4
U o £ — L SF H, FEAT TR0 55 DL B AR R W B 64k 5 W B 0T e S A AR (FE — e s g v
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R T AT B LT 5 73 55 () 0 B e A 4 AT DL 78 J9ENT - LHIENT -2) o £ — 285245, i
JVE D' ASC N B 5% Bt S ) A2 (1) T ' B2 o AR % LU 5 380 1) Jo e s (Bl LR e e e ) 1 B
JIEEST B e 7 PR 0 B S R AR Fi T8 DN () - XoF Bl SR R A, g EL A T IS T e P o0 il S A AR i 2
(=) - SXF B S R o 1 VH ek A W mT DL R 5 45 MY A AR ) (+/ ) BIAFAE R TG 7R s 70X B 5
N FER B AR AR A VAR B AR (T A2 4 X)) 9 3
[0203] ey w00 v T) A 2R AT 1) S N3 5 B i 2B AT LOMS , FFAE DN Ji5 B 771 o i e 3 gk
1T SE A T B S B 5 15 R G S 5 0 R, OB S% A (s SR ) AL B AT LA
A, RN AT TR O BT RIS S AT S A R AR E TR
BUR S BT DS FHBR BR BN - 24k n] DAFE S 56 2 TR AR 4K < 3, I 338 P T e Fu v/ 4o B 1A s 7 R s
FIEL PAHR LG 3 B R BIOR B IR T] o 3K 6 1] 48 60 552 it 491 o £ B A DR ] 7 D R4S, B ] 3d
ok A O 0 T 2 BN AR SC BT IR ) T i
[0204]  DAF 2Rl HILAEAR SCHTR SER P IR H 46 5

455 :9-BBN = 9-WIA«XUIA[3.3.1] £X:BF, « Et,0 = AL LM/ Boc = AT
FIEIRIL  br = FE0§ n-Buli = IF T %48 ¢-BuONa = #UT BE4H; t-ButylXPhos = LT
B[27,47,67 - = (N-2- 30 BOR-2- 2L Bk Bz =KWLK ;CDCL, = JAR&T 5 CD,0D = JiAR
FHEE.d = XEK,dd = NEWEIEddd = BENEMNEKEDBU = 1,8- &M
[5.4.0]F—fk-7-4%:DCM = S H bt :DEPT = JCMGAE R4 R 9% DMB = (2,4- —HI4
FEORHD F L EDCEREDCT = 1-[3- (ZHIBZIHD W] -3- £k — WL R 2 s EtOAc =
LR OBE;EtOH = ;g = 5i;h = /J‘HﬂL:HZO = JKGHATU = 0- (7T-B A =me-1-3%) -
N,N,N’,N”- DY B iR 7S sl R 1 s HPLC = =y 0BAH 3 s Hz = 2% :K,C0, = BRIRHH:KF =
FACHER L = FF;LOMS = WAHETE FRE ;m = Z2EIE;M = B MeOH = HiEmg = =7 ;
MHz = JE#F%%;min = 2380;ml = ZFF5ul = b smmol = ZEE/RKsumol = FlEEIR s Mo
(C0)6 = NERHEAH mol = BEE/RGN = 1E:N, = 2 sNall = %ﬂﬁW:NaHCog = BRIRE N
NaOCl = R EH:NaOH = S 8:Na,S0, = BRERHN:NEL, = = Z % :NH,Cl = Sfhk;
NMR = AZHEIERE NOE = HHERRIR S WS (Nuclear Overhauser effect) ;Pd (Amphos)
Cly = MLRUT 2 (4- R A0 B ] @ (D 5 Pd, (dba) , = = (RN
B> —4 (0) ;Pd (dppf) C1, = [1,17-XCIRFEREIL - 7 Bk] S AL D ;Pd (dtbpf) C1,
= [1, 17 - CoAUT 2B - — 8k AL (TD s Pd (PCy,) ,C1, = “H (IR HERD
BAD spsi = B H Y5 = WHEE;rt = FEiffl;s = HIETIP = 2,4,6- =21,
3,5,2,4,6- =S =MElE-2,4,6- =444 TBAF = DU T 3404k TEA = =% TEA » 3HF
= ZOWREEAREETFA = =AM THE = PUERKAR ; TLC = #Z A tr = —HIE,
[0205]  #iI/# PI

3-1R-6,7- & -5H-MEME I [5,1-b] [1,3]MEEER -2- F R 4, Fg PD
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Br
Q.
0 o 0 /o)
M H-EN H 2 BI =
~.O S D-*“\.__ _— = ! \N Lm—«@
O ONa HO N Kgcog _\

H
c1 ‘f,x’/ff/ c2
Br o#[;}ﬁc
oSNk
N-N
-\

P1

IR 5-FE3E - TH-IEME - 3- F R 208 (CD & ik

¥ LR (A50mD) B IAEI, 4- 4| HE-1,4- 8RR T -2- 4 -2-BE8 (30.0 g,
0.143 mol) MIHZK (150mD) ¥ H IR LS FH 307081, S8 5 I B 3L 1 1
(85% ,17g,0.29mo 1)) i I MR A YL = I N A FE3073 8, RS E100°C T m#ad i . 2
Jo # H B A4 I H IR £ i (500m 1) ZEEL s 4K 0 FH AL AR R AN 7K VA (200m 1) A FI4
AR (200mD) BEEA HLZE , LR AN T I 98 IRl il 4 , 15 21 74, o € il 44
2 :17g,0.11mol,77%.'H NMR (400 MHz, DMSO-d) & 12.75 (br s, 1H), 5.91 (br
s, 1H), 4.24 (q, J=7 Hz, 2H), 1.27 (t, J=7 Hz, 3H).
[0206]  0R2.6,7- & -5H-MEMEIF[5,1-b] [1, 3] B -2- F R 2. (C2) {4 %

BRI A (48.3g,349mmo ) I AFIC1 (13.65g,87.42mmo 1) i Z fiF (250m1) &K

W ORISR IR T HCFELS Bl AR S IR AL, 3- R I (10m1 ,98mmo 1) , H-44 = Ji7
TGP INFENAL L6 /N o SR JE b VA 21 28 5 iR I 98 s FH 2 (2 X 100m 1) ek act 3 1y ] 44k
VLUV B A TR , 0 T R € 1 (B 0 50% 295 % £ R B AE Bk b Alifb vk 224 , 153
FIF=W, RS R U % 1 10.48g,53 . 4mmo 1,61 % . LCMS m/z 197.0 [M+H]'. 'H NMR
(400 MHz, CDCl,) & 6.03 (s, 1H), 4.39 (q, J=7.1 Hz, 2H), 4.34-4.30 (m, 2H),
4.26 (t, J=6.2 Hz, 2H), 2.33-2.26 (m, 2H), 1.39 (t, J=7.1 Hz, 3H).
[0207]  3BUE3.3-VR-6,7- & -5H-MEMEFF[5,1-b] [1, 3] MEEE-2- B 2. Jig (P (& 1%

PEN-RARBE FHE I % (6.00g,33 . Tmmo 1) 73 fiL IH A ] C2 (6. 00g, 30 . 6mmo 1) H) . 5
(100mD) B K5 S VRS YIAES0C R IR LN K A M E S, Bk, IF
F& <8 (200mD) FH7K (150m1) 2 [8] 43 Bt o« A6 HLJZE FH7K (150mD) FIE A SAL AN 7K 75 (100mD)
Veik » FATRIRBE T8 ik B8 L IF FUZS IR it o IR B3 OB : 20 % 2280 % L TR L e 7E e ) $
LB TR AR PRI AL P 0 o S T 4R 4.1 (100m D H, FH7K (2 X 100mD FIYE AT AL
BRI (L00mD) e ik , FHBR R BE 15 ik Y8 IR0 e 4 o F 45 3] 1) i 2w 4k FH IR B T 5 5 15
FNPW), NE KK E :6.00g,21 . 8mmol ,71% LCMS m/z 276.9 (UWLEZ 3| [&] {7 24
R) [MHH]". 'H NMR (400 MHz, CDCl,) 8 4.44-4.40 (m, 2H), 4.42 (q, J=7.1 Hz,
2H), 4.26 (t, J=6.2 Hz, 2H), 2.36-2.29 (m, 2H), 1.41 (t, J=7.1 Hz, 3H).
[0208]  fl|£&P2

BAIT br-1-%& 3-11-6,7- & -5H-MEMEFF[5,1-b] [1, 3]WEE -2- 3 R (P2)
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HN
s L] * HCI o
g™ - N
Ny b 3 (,N_ H
R ¢ * 5

P1 \rN\( P2

W IR E M EN T 4% (2.46g,26. 3mmol) FIN,N- — R 53 2% (3.72g,28 . 8mmo 1) ¢
HEE (15mD) IR A PITE20°C R HEFE2000 %, SR G IMAPL (1. 1g,4.0mmo 1) A& AL 45
(444mg,4.00mmo D) o ¥ 2 VR G HITES0C N FiHE 18/ i, i L B 25k 4 , A R Jie vl
T BAFE: 0% 2100 % LR L BRTE A7 i Bk ) aiitb . 4> 55774, o~ A € [ 44 R : 900mg
3.14mmo1,78% .'H NMR (400 MHz, CDC1,) 64.44 (br dd, J=8.0, 7.5 Hz, 2H), 4.39
(dd, J=5.3, 5.3 Hz, 2H), 4.22-4.13 (m, 4H), 2.37-2.26 (m, 4H).
[0209]  #il|£&P3

3-VR-N-FRNZE-6,7- & -5H-MEMeI:[5,1-b] [1, 31HEME - 2- H Btz (P3)

HBr & \7 2 Br "
Cj,w- / (,m
% CaCl, NN HN—<]
P1 P3
#P1(1.00g,3.64mmol) FAPGHZ (98% ,2.60m1,36.8mmol) FEALE5 (404mg,
3.64mmo1) 7E % (36m1) F1 (VRS WIAES0C T At 7 « B A I8 2187, B ik AW AE /K
(50mD) F1Z B2 £ T (175m1) Z [8] 43 FC o K A AL Z PR B 85 T i 8 JF IR 4k 4 , 15 31 7=
W, A R 2 1.00g, 3. 49mmol,96% o 'H NMR (400 MHz, CDC1,) 6 6.81 (br s,
1H), 4.39 (dd, J=5.3, 5.2 Hz, 2H), 4.16 (t, J=6.2 Hz, 2H), 2.89-2.81 (m, 1H),
2.35-2.27 (m, 2H), 0.86-0.79 (m, 2H), 0.64-0.58 (m, 2H).
[0210] i £&P4FIPS
(6S) -6-9R.-6,7- &, -5H-MtMEIE[5,1-b] [1, 3] HEEE - 2- FH R 2.1 (P4 1 (6R) -6-
-6,7- & -5H-MEMEIE[5,1-b] [1, 3] EEE -2- I G 2, g (P5)

HoN
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i 0 i %,DNSP
\f\g“ HO._A_OH ) /@* @\
(:3
,O.,_/LVO
S 7Y, T
H c4 D, D
- 'y
HO N Cs,CO; F N
c1 Nal c5
D = _— O
o€ - o
F M D—\ F ] G—\
-) (+)
P4 P5

HIRL.2-FAKE-1,3- B (C3) AR

22104 ool S AR (MY DY SR VAR 5 53 . 3m 1, 53 3mmo D A 2J0°C 1) 5 AR A
TR T HIG (5.00g,33. 3mmo 1) (K] USRI (210mD) IS - FE0°C R At FE20r B G , B 20K
WA R MR SR/ MR AR =R, R SR LR A E0C /NI AL (B -1 A
R, BN ER R KR CB R 252N, 100m D) , FR TSI S 7E =il NI FE i i I 1R
L, HKJEF TR GERZEI = ¥ & R A HLZ FDRRR AN T8 i U8 F F0 s k4 ?%':@J
FEM MR :2.31g,24.6mmol ,74% . 'H NMR (400 MHz, CD,CN)84.48 (i EE I f¥) W A I
48.9, 4.7 Hz, 1), 3.72-3.59 (m, 4H), 2.95 (br s, 2.
[0211]  SDIR2 . 2-F N KE-1,3- 30 (4- F BRI IR R (C M E Ak

B4 - F L IR REER T (16.8g,51 . 5mmo D) IHAFI0CHIC3 (2.31g,24.6mmo 1) [ — & H
ot (120mD W ARG L AP NN = 20 1% (7.87m1,56 . 5mmo 1) , ¥ S MBS WIE0C R
T HE /NI, S8 5 4 AR I R o A R S A 7K T VR RH IMER PR %, AR R AT i i FF 1.
TG R R AR Y CBE (G0mD AL, IR, SR 5 EVKIH A H KRG IAE0°C R i b
2043 %0 5, ok UE s KR SCER B B VA SRS 43 27, N TR R % 8. 42g,20 . 9mmoll
85%.'H NMR (400 MHz, CDCl,) 8 7.78 (br d, J=8.2 Hz, 4H), 7.38 (br d, J=8.3
Hz, 4H), 4.82 (FfLEIEH) X EWE, J=46.5, 4.4 Hz, 1H), 4.18 (br dd, J=20, 4.4
Hz, 41), 2.48 (s, 6H) .
[0212]  DIR3.6-%-6,7- & -5H-MEMEIE[5,1-b] [1, 3]HENE -2- R 416 (CB) A 1k

H#C4 (20g,50mmo1) C1 (8.2g,52mmo 1) A% R # (48.5g,149mmo 1) FIfALEH (7.5,
50mmo1) 7EN, N- — H L HH Bt [l (150m D) H VRS AE100°C R N2/ o IR K (1L FI TR
TG (500mD) , FK A HLZE B ARG ; eI (il (RS : 1% 2250 % LR L BRAE A7 k) 15 2]
FEP), O E A 3 8. 0, 3Tmmo 1, 74% o 'H NMR - (400 MHz, CDC1,) 8 6.10 (s, 1H),
[5.32-5.27 (m) 1 5.21-5.16 (m), J,=46 Hz, 1H], 4.67-4.54 (m, 2H), 4.48-4.32
(m, 1H), 4.39 (q, J=7.1 Hz, 2H), 4.22 (br dd, J=36.6, 12.4 Hz, 1H), 1.39 (t,
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J=7.1 Hz, 3H).
[0213]  BIE4 I3 B (6S) -6-%-6,7- & -5H-MLME I [5,1-b] [1, 3] MR -2- HI R 2. g (P
FI(6R) -6-%-6,7- 5 -5H-MEMEI:[5,1-b] [1, 3] & -2- HH R 2. g (P5)

16 FH B FL AR (39 (B : Phenomenex Lux Cellulose-4,5 um;ymzhtH:4:1—
AALTR/ F ) 4 B PAFIPS 1) A1 H HETR G4 (833mg) o 5 — i It X B S5 M) A 2 P4 s IX T i 35
IR A ) RS o 73 BEUSLAR < 250mg , 30 %6 o 57 e oS Bl S A AR 2 P55 SX B ) Jo e L HA IE ()
e o 73 B - 241mg 5 29 %6 o X PARIPSFE 75 1) 4 0] A4 714 25 TP AR X 46 5 44 73 A (WL 30
S3 L s I N TR S B AT ot H B 4 B PAS 2 S A
[0214] P4 5 gh X2 45 74 I

FEZ IR T EBruker APEXATHMY_E#EAT B AR Bl ARt Hf omega Mphi $5144 .
[0215]  FEZS (A P2 HAdi FHSHELX 3K A AR 30 B 07 VA MR 1 44 o B i 8 a4 o e
INZIHIEREABAL G AL S 18 R AL R S EOR IR IE T SR AR T
[0216] KT AR T E Tt R A B A 8RR 7 B R AR B aAEA A
JR -1 & 1] [F] 4 B 4 2
[0217]  fifi FEABLARVE 20 A 4 5% 45 K49 (Hoof t,2008) SR FIPLATON (Spek , 2010) 3347 . 45 5 2%
AN 55 K COER 7 BC o 1% 07 VT B G A IE B BE 22 /2100 . 0. Hoof t 28 7 90. 05, esd
H0.05.

[0218]  FRAKIR-FEHN3. 2% B AW EAE AL HE BRI Z R B AL T3
[0219]  AHOCH)d A IR IER FIFEAZ (5 BB R L o JE 12 B B I AN 2 2 3L
HITe2-51,

[0220] R fFAIZ5 Xk

SHELXTL, Version 5.1, Bruker AXS, 1997;

PLATON, A. L. Spek, J. Appl. Cryst. 2003, 36, 7-13;

MERCURY, C. F. Macrae, P. R. Edington, P. McCabe, E. Pidcock, G. P.
Shields, R. Taylor, M. Towler, F1J. van de Streek, J. Appl. Cryst. 2006, 39,
453-457;

OLEX2, 0. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard,
FIH. Puschmann, J. Appl. Cryst. 2009, 42, 339-341;

R. W. W. Hooft, L. H. Straver, fIA. L. Spek, J. Appl. Cryst. 2008,
41, 96-103;

H. D. Flack, Acta Cryst. 1983, A39, 867-881,

[0221]  ZR1. PAR) S AEUIE S RS2
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£200 3, CoH1 1 FN; O3

& 214.20

B RE 273(2) K

319 1.54178 A

AES i

Gl [Fi: P2,

s i 2 a=480380(10) A a=090°
b=74633(2) A B = 94.3670(10)°
c=13.77744H A  y=90°

&8 492.52(2) A?

Z 2

EHE (5 1.444 Mg/m’

ULVETE 1.045 mm™'

F(000) 224

it P L+ 0.35x0.11 x0.11 mm’

BEE U A ThetadZ [#H 322 £ 70.13°

fabraH -5<=h<=5, -8<=k<=9, -16<=I<=16

firgt sk 16010

P AT E o 1802 [R(int) = 0.0503]

theta = 70.13°fY 56 $ 99.9%

WSz Ik R0

Fite ik IET P4 R ik

d /TR 1802/1/137

[0222]

BT PR
HBIEMIRIGEL [1>2sigma(l)]
RAGEL (7 38)
AT B
ZE{PL B I B S O TTURIG 25
( Largest diff. peak and hole)

EASAU VBB R 2R (trace) [ =42 —.

42

1.077

R1=0.0323, wR2 = 0.0841
R1=0.0332, wR2 = 0.0858
-0.05(18)

0.159 #1-0.133 e A7

2. PARJE TAARE (x 10 D FIEER & 1A R A B 2450 (A7 x 100 .U Ceq) B LA
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X y ; Uleq)
C(1) 2869(4) -1491(3) 7276(1) 52(1)
Cc2) 1645(4) -2066(3) 6286(1) 46(1)
C(3) 147(4) 566(3) 5743(2) 51(1)
C(4) 3604(3) 1401(2) 6434(1) 39(1)
C(5) 5169(4) 2909(2) 6614(1) 43(1)
ce)  6662(3) 2537(2) 7502(1)  39(1)
C7)  8652(3) 3753(2) 8039(1)  42(1)
C8)  12019(4) 4130(3) 9355(2) 56(1)
C(9) 13657(5) 2987(3) 10063(2) B65(1)
F(1) 3835(2) -2639(2) 5749(1) 63(1)
N(1) 4179(3) 246(2) 7173(1) 40(1)
N(2) 6092(3) 914(2) 7850(1) 44(1)
o) 1883(3) 980(2) 5649(1) 53(1)
O(2) B933(3) 5300(2) 7807(1) 63(1)
O(3) 10035(3) 2994(2) 8794(1) 54(1)

C(1)-N(1)
C(1)-C(2)
C(2)-F(1)
C(2)-C(3)

1.453(2)
1.506(2)
1.399(2)
1.500(3)
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C(3)-0(1) 1.436(2)
C(4)-0(1) 1.346(2)
C(4)-N(1) 1.347(2)
C(4)-C(5) 1.366(2)
C(5)-C(6) 1.397(2)
C(6)-N(2) 1.339(2)
C(8)-C(7) 1.476(2)
C(7)-0(2) 1.208(2)
C(7)-0(3) 1.318(2)
C(8)-0(3) 1.454(2)
C(8)-C(9) 1.477(3)
N(1)-N(2) 1.3542(19)
N(1)-C(1)-C(2) 107.91(14)
F(1)-C(2)-C(3) 108.37(14)
F(1)-C(2)-C(1) 108.03(15)
C(3)-C(2)-C(1) 112.25(17)
0O(1)-C(3)-C(2) 112.63(13)
O(1)-C{4)-N(1) 122.41(15)
O(1)-C(4)-C(5) 129.34(16)
N(1)-C(4)-C(5) 108.13(15)
C(4)-C(5)-C(8) 103.57(15)
N(2)-C(6)-C(5) 112.84(15)
N(2)-C(6)-C(7) 121.23(15)
C(5)-C(6)-C(T) 125.93(15)
0(2)-C(7)-0(3) 124.04(17)
0(2)-C(7)-C(6) 122.39(17)
0(3)-C(7)-C(6) 113.56(15)
0(3)-C(8)-C(9) 108.03(17)
C(4)-N(1)-N(2) 112.03(14)
C(4)-N(1)-C(1) 125.44(15)
N(2)-N(1)-C(1) 122.49(14)
C(6)-N(2)-N(1) 103.44(13)
C(4)-0(1)-C(3) 116.15(14)
C(7)-0(3)-C(8) 116.06(15)
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[0224]

—on?[h® ax’UM + ...

[0225]

P A S R 1 R R AR AL e
LA PARIZ T MBS (A2 x 107) & AR N FHEECR HUL R IR

+ 2 h k ax bx U],

U‘H UEE U?ﬂ U23 U13 U‘l?
C(1)  68(1) 43(1) 46(1) 5(1) 4(1) -23(1)
C(2)  51(1) 41(1) 46(1) -2(1) 7(1) -12(1)
C(3)  39(1) 48(1) 84(1) 5(1) (1) 7(1)
C(4)  38(1) 36(1) 44(1) 2(1) 1(1) -2(1)
C(5)  47(1) 32(1) 50(1) 6(1) 1(1) -2(1)
C6)  40(1) 35(1) 42(1) 0(1) 6(1) -4(1)
C(7)  42(1) 36(1) 48(1) 0(1) 6(1) -5(1)
C(8)  54(1) 47(1) 66(1) -9(1) -9(1) -8(1)
CO)  75(1) 58(1) 59(1) -4(1) -13(1) -7(1)
F(1)  71(1) 53(1) 65(1) 7(1) 13(1) 13(1)
N(1)  48(1) 35(1) 40(1) 3(1) 4(1) -9(1)
N(2)  53(1) 38(1) 39(1) 2(1) (1) -12(1)
O(1)  54(1) 44(1) 57(1) 8(1) -16(1) -10(1)
o@2)  78(1) 40(1) 70(1) 7(1) -9(1) -18(1)
O@3)  59(1) 40(1) 60(1) 2(1) 14(1)  -11(1)

5 PAEAANE x 10D FI&mEEM S R x 107).

X y z Uleq)
H(1A) 1411 -1407 7724 63
H(1B) 4240 -2359 7531 63
H(2) 348 -3062 6358 55
H(3A) -508 -984 5099 51
H(3B) 1473 -228 6080 61
H(5) 5227 3939 6236 52
H(8A) 11036 5045 9693 67
H(8B) 13247 4715 8926 67
H(9A) 14609 2080 9721 97
H(9B) 12428 2430 10490 97
H(9C) 15001 3709 10437 97
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[0226] i £&P6AIPT
(6S) -3-VR-6-9-6,7- & -5H-MEM: IR [5,1-b] [1,3]WEME -2- iR 2 g (P6) A
(6R) -3-VR-6-%.-6,7- & -5H-MtMEF:[5,1-b] [1,3]IEnE -2- FHER 2. fis (PT)

9(1

“TH, ﬁm

Br
Cm O
N-N' b
¢ N
P& PT
D Br 5 T S |
FLN i":l( O E Q—«D
@ W
Ps PT

PR .3-IR-6-98-6,7- & -bH-MEMEIE[5, 1-b] [1, 3]HEMR -2- F1PR L1 (CO) &
%

FEN-JRARHE FAME A% (7. 3g,41mmo 1) JIAFC5 (8. 0g,37mmo D) A1 Z & (0.5m1) ) —
ST A20mD A, HR SRS UIE S I T HEES /AN o AE B R R R S i
JBe €132 (B RE - 9% 2250 % LR £ B AE A kD 4l Ak B R, 45 20724, 9 6 4 . i
#:8.5g,29mmol ,78% .LCMS m/z 294.8 CWEZFIR[E A7 £ [(M+H] " 'H NMR (400 MHz,
CbCl,) & [5.37-5.31 (m) AM5.25-5.20 (m), J,=45 Hz, 1H], 4.79-4.70 (m, 1H),
4.66-4.55 (m, 1H), 4.48-4.32 (m, 1), 4.43 (q, J=7.2 Hz, 2H), 4.29 (br dd, J=
36.8, 12.9 Hz, 1H), 1.42 (t, J=7.2 Hz, 3H).
[0227]  JBER2. (6S) -3-VR-6-%-6,7- & -5H-MLMEIE[5,1-b] [1, 3]0 -2- HH R 4. lig
(P6) F1 (6R) -3- ¥ -6-95-6,7- — & -5H-MtME - [5,1-b] [1, 3]WERE -2- IR £ fis (PD) )& ik

18 FEBIIE At i3 (K : Phenomenex Lux Cellulose-3,5um;iizhfH:4:1 4
AR5/ H ) 43 BSPE AIPT () AN T HETR & (1. 02) o 55— W i At WL 7 Mg 4R JE P6 3 3X Fh iy Joi 31
HiA7 () T o 43 B 77 26 ~500mg ,~50% o 'H NMR (400 MHz, CDC1,) & [5.36-5.32 (m) A7
5.25-5.21 (m), J,=45 Hz, 1H], 4.79-4.70 (m, 1H), 4.67-4.56 (n, 1H), 4.48-4.33
(m, 1H), 4.43 (q, J=7.1 Hz, 2H), 4.29 (br dd, J=36.9, 12.9 Hz, 1H), 1.42 (t,
J=7.1 Hz, 3H) o 88 BB Xd MR S A AR PT s X PR ISR I HE O (0 B o 43 25 72 % . ~500mg
~50%.'H NMR (400 MHz, CDC1,) 8 [5.36-5.32 (m) #015.25-5.20 (m), J,=45 Hz,
1], 4.79-4.70 (m, 1H), 4.67-4.56 (m, 1H), 4.49-4.32 (m, 1H), 4.43 <q, J=7.1
Hz, 2H), 4.29 (br dd, J=36.8, 12.8 Hz, 1H), 1.42 (t, J=7.1 Hz, 3H) .i#iL 5P5[¥
FERNE 73 BUPE FIPT A 4 0 A4 2B (22 DL R SCPTHI B AR A O -
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[0228]  (6R) -3-7R-6-%-6,7- ~&-5H-MEMEI:[5,1-b] [1,3]H0-2- HER 41 (PD &
A BOBEN - BRACBE AL I % (229mg , 1. 29mmo 1) JI A FP5 (250mg, 1. 17mmo1) H) — & H I
GnD W H N L GBR , FEK I MR &Y FE il T B eI 3% o 28 a8 e = & b
B, FBR R SN /K T e %, TR R B T i 08 L R LS IR 4 - AERE AR b R AT €0 (B -
0% #100% LR LERAEFEREHD 43 20740, NEAE 2 it S IAE (O Jiefs , ik sk HOAPT 4L
%:259mg,0.884mmol ,76% LCMS m/z 315.1 CWE SR A 242 M + Na J.'H NVR
(400 MHz, CDCl,) & [5.36-5.32 (m) #15.25-5.20 (m), J,=45 Hz, 1H], 4.78-4.68
(m, 1H), 4.65-4.54 (m, 1H), 4.48-4.32 (m, 1H), 4.41 (q, J=7.1 Hz, 2H), 4.29
(br dd, J=37.1, 12.8 Hz, 1H), 1.40 (t, J=7.1 Hz, 3H).
[0229]  #i|#&PSFIPI

5-F3E-6,7- & -5H-MEMEIF[5,1-b] [1,3]WEME -2 - F R 2,15 (PS) FN7-F 3£-6,7-
& -BH-MEMEIE[5,1-b] [1, 3]HERE -2- R £ 18 (PD)

] - Br/\/LEr

Dw O 0

[ N \(/M / % \Q_«D

HO™oN K,CO4 oy K
c P8 P9

B1,3- IR T %E(5.8g,27mmo ) A EIC1 (4.0g,26mmo 1) FIERIRHH (14.1¢g,
102mmo 1) 7£ £ JiF (100mD) )2 i, 374 I B TR S 0 I el i i 1 o R LA J 2B % iR
Jei > LU, USCEE A A F 201 (3 X 30m1) Waisk o B A - 1 I8 VR B 25 ¥k 4, 15 RIPS ATPOI R &
W), T IR o 8 THONMR, 32 K Z92- 3L TR &4 'H NMR (400MHz ,CDCL) , R B4
S, #EM PS8 6.00 (s, 1H), 4.42-4.14 (m, 5H), 2.25-2.17 (m, 1H), 2.15-2.06
(m, 1H), 1.48 (d, J=6.3 Hz, 3H), 1.39 (t, J=7.1 Hz, 3H); FEHy, HEN HPI.s
6.00 (s, 1H), 4.49-4.22 (m, 5H), 2.37 (dddd, J=14.4, 7.4, 5.6, 3.1 Hz, 1H),
2.01 (dddd, J=14.4, 7.8, 6.6, 3.1 Hz, 1H), 1.64 (d, J=6.5 Hz, 3H), 1.38 (t, J
=7.1 Hz, 3H) K IRIREVIRATREI (il (B E : 17% 267 % LR L BRAEA k) , 43 317
W) o T XPRATAEWCTRICOFEAT FINMREFF 75 (L F 30, JHJE 1 BT (1) IX 3 £ 14: PR 2K
0.9g,4mmol,15% PRI Z :1.7g,8. Immol,31% .

[0230]  #i]% P10
3- (4-SZEHD -5-F3L-6,7- A -5H-MEME IR [5,1-b] [1, 3] HEE -2- FH R (P10)
Cl

Cl
Di;)ho Br ?
\[D/m{} Br \Cimo HOBOH ;
M- ! E . 0
Ll NN 0=\ Pd(PCys),Cl p
N e
P8 Cc7 Cs,C0y4
ca
Cl
LiOH
\i - O
NN oM

P10
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AP .3-1R-5-F3k-6,7- “A-5H-MMIF[5,1-b] [1,3]HEEE-2- IR 405 (CD Y

=N

P8 (0.84g,4.0mmo1) FIN-BRAXHE FAME W% (0.86g,4 . 8mmo1) HJ VU & FH 43¢ (30m1)
VETRAEG0°C T #t Rk 3/ NI, R JE i HAE /K (30mD) A= & H 5% (50mD) 22 8] 43 e« P M A SR Ak 4
K BomD P A HLZ , IR T4 ik U8 S AR il (B : 9% 250% £
B T A Sk FFD 75 20754, B [ 44 i % : 0. 80g, 2. 8mmo 1, 70% . AR A CTHY" C
NMRSE 2 5091 ¢ NMRFIDEPT e i kb 4 , 7 2 H Lo 5
[02311 'H NMR (400 MHz, CDCl,) & 4.52-4.43 (m, 1H), 4.42 (q, J=7.1 Hz, 2H),
4.32 (ddd, F/ABXYHER, J=12.9, 5.8, 2.9 Hz, 1H), 4.19 (ddd, JABXVEER, J
=12.8, 11.0, 5.4 Hz, 1H), 2.29-2.21 (m, 1H), 2.19-2.05 (m, 1H), 1.55 (d, J=
6.3 Hz, 3H), 1.41 (t, J=7.1 Hz, 3H).
[0232]  DER2.3- U-E R -5-FH&-6,7- & -5H-MEME I [5,1-b] [1, 3] MERE -2- iR Z,
fig (C8) H & ik

[[]C7 (332mg, 1. 15mmol) £E1,4- —ME 4% (10mD) FI7K (2.5mD) F KA AN 4-5
) BIEZ (187mg, 1.20mmol) , BRERHE (560mg, 1. 72mmo D) A1 5 A (ZFF LB 48 (1D
(39mg , 53umo 1) o 38 It FHE BT [ BB A WIS, SRS AELL0°C R i FE i, b i R = AR
K (10mD) FZ R 2,15 (60mD) 22 8] 43 i« FE A &AL AN /K VTR 20mD) PR A HLZ , AR B
T L IFE ARG T BRIE . 9% £50% LR 2 BEE A k) B35,
o [ A B H NMRAMHT T PRAS 6 %4 B AN 4l % £ 0. 388, ~60 % 401 /5, 0. Tmmo 1
60% . 'H NMR (400MHz ,CDC1,) , 41U : 67.38 (br ABPYEEIE, T, = 8.6HZ, Al = 33.7HZ,
4H) ,4.35(q,J = THz,2H),1.49(d,J = 6.3Hz,3H ,1.34(t,] = 7.2Hz,3H .
[0233]  BIR3.3- 4-EFEH) -5-FE-6,7- ~ & -5H-MEME I [5,1-b] [1, 3] IR -2 - H g
(P10) [ & ik

] C8 G [ A — 42 B8 , 41 B 4960 %6 5 250mg, 0. 47mmo 1) [ FF i (6m D) Y89 I A &
T —IKE W) (T9mg, 1. 9mmo 1D , H A R MR G WITE60°C R Hi bt 7. 28 g i it NI R 2
W H R A 2 pHE) 96 B2 B R4 W 15 2D =4 (350mg) » K F H T st 4519, T 75 b4l
E.LOMS m/z 292.7 &L RS A 7 =40 i)™
[0234]  fill£4P11

3- (4-SEHD -7-FH-6,7- A -5H-MEME IR [5,1-b] [1, 3] HEEE -2- FH iR (P1D
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M Br
D\;{a}_(z ér Gﬂ“é} HD’B‘DH
M- e
N 5 N-p o O
P39

b Pd {PGFJ}zclz =
M-
co Cs,CO, D—

AH

D =
s
P11

YR 3R -T-H -6, 7- & -5H-MEMEIR [5,1-b] [1, 3] HEME -2- iR 4 B8 (CD 1Y
%

15 I #1) 45 PLO & R CT TR (14 7732 3E 47 POIR] COfR 54X o 43 BS =) , o € ] 4 . 3
A A COfY PC NMRAIDEPTYG 1, S5CTHI°C NMRYGHE LA, i FR JE I A B LI 1. 1 g,
3.8mmol,76%.' H NMR (400MHz,CDC1,)8 4.51-4.40 (n, 2H), 4.42 (q, J=7.2 Hz, 2H),
4.36 (ddd, J=11.3, 7.9, 3.1 Hz, 1H), 2.40 (dddd, J=14.6, 7.4, 5.4, 3.1 Hz,
1H), 2.10-2.00 (m, 1H), 1.64 (d, J=6.4 Hz, 3H), 1.41 (t, J=7.1 Hz, 3H).

[0235]  JBUR2.3- (4-SKEF -7-HH-6,7- & -5H-kMEIF[5,1-b] [1,3] & -2- R 2,
fig (C10) B & %,

15 FIAEHI 4 PLOT & L C TR I 7 15, K5 CORE AL N P2 W 3R AS 7 Wy o €0 ] 4 , 3
B H ONMRZS A, L4l B 29860 % X Z . 1.2g,~60% 40 /%, 2mmo1,50% o 'H NMR (400MHz
CDC1,) , ALHFAE 406 : 67.36 (br ABPYEEIE, T, = 8.7HZ, A [1,,= 24.2Hz,41D ,4.34(q,] =
7.2Hz,2H) ,1.68(d,] = 6.5Hz,3M ,1.31(t,J = 7.2Hz,3H .

[0236] APE3.3- (4-EHH) -7T-FHHE-6,7- Z & -5H-MEMEIE[5,1-b] [1,3] MRS -2- FH iR
P1D &R

1] CL0 CR A Bl — 258, 4li 55 21560 % ; 320mg , 0. 6mmo 1) [ F B (6mD) YA TP iDL
A —IKEY (126mg,3.00mmo D) , F44 [ MR A 760 °C R Hi #1128 Ja il i in A ik
R HIR AL B pHL N6 . B R 54 KW, 15 BH =4 (500mg) , 44 H A T SLiti 5110, TR
AL LOMS m/z 292.8 (&L B A A7 AR D M+
[0237]  f#l|#&P12

3-1R-N-FRHHE-6,6- 9 -6,7- S -5H-MEMEIF[5,1-b] [1, 3] MR - 2 - ik i
(P12)

49



CN 113332292 A W OB P 44/78 T

*S.
T ma
OH We !
S 5.
Ho_AL©O N /@’ ) o] 0 ?ﬁ.__
O OV LT AL
N \ i
RF
YOO S o) Dlm 0
S s e
c13 c12

Br

g4 ﬁ
F/

NN HN—<] C‘.aC|2

P12

IR 2-FRIE I IE -1, 3- R (4- KRR (C11D) A Ak

R R B S (T47¢,3.92mo D) A3 L MABOCHI N -1,2,3- = (180g,
1.95mo1) Fl4- (- FEL G H) MErE (24 g, 0.20 mol) 7ERLAE (400mD) A & FF ke (1.50) FH i
IR W S SRS YIE IR T PR 3G, ADoK AL, 38 i A9 SRR pHI 1T 223 4%
REYH =& b X 1L 20, M5 I A VLZ T8 U, 3F 5 W4 i IR il B RE -
9% Z233% LR £ BaAE A kD 153071, N e PRy, Had it "o NMRAM T ANl . i
% :280g,<699mmo1 ,<36% . 'H NMR (400MHz,CDC1,) , A= 4if : 67.77(d,J = 8.3Hz,41D,
7.36(d,J = 8.0Hz,41D ,4.10-4.01 (m,5H ,2.47 (s,6H) .
[0238]  BIR2 . 2-E AR Fi-1,3- R - BB RS (C12) HIE Rk

BE- T EAFI,1,1-= (BRI -1,1- =41, 2- Xk -3- (1H) -#H]
(9.50g,22.4mmo ) JHAFIC11 (3.0g,7.5mmol) ft) & H %E (100mD) &I A , 3165 [ BV &4
EER MRS jJuJ\@%Hﬁﬁ@ﬁm%mkfﬁﬁﬂmmﬂ B AR B M7 VAT, T 1415 2R A
YIH Z& B2 B 5 IR A HLZE T8 I 8 IF 3 2 R G s TR (A E: 9% £50% &
T2 .8 7E A0 K ) 75 20 724, 9 Bl 4K % 0 2. 0g, 5. 0mmo 1,67 % - 'H NMR (400MHz ,
CDC1,) & 7.81(d,J = 8.3Hz,41D,7.39(d,] = 8.1Hz,41D ,4.71(s,4HD ,2.48(s 61D,
[0239]  BIR3.2,2- “H&ALE-1,3- LR 4- L FERERRED (C13) &K

EOC T, KC12 (1.2, 3. 0mmo D) FY & H 2 B0omD MR IZ AR (Z o5 H =
AL (2. 4g, 15mmo ) 37 K5 S VR S WIAEA0°C R $tRE6 /NS, 2R I FH i A R S AN 7K T W
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e b . H ST e A BT AR S, A HLZ T8 ek L IR 3 2 WA o 38 e e i £ 1k
(BERE: 9% 250% L TR LR AE A Tk ) ZiAL 5% R W, 15 2 =4, 3k 28 0 [l A . Ui 2%
550mg,1.3mmo1,43% .LCMS m/z 442.9 [M+Na'].'H NMR(400MHz,CDC1,) 87.78 (br d,J =
8.3Hz,41D ,7.39 (br d,J =8.0Hz,41D ,4.18(t,],, =11.4Hz,41D ,2.48 (s, 61D .

[0240]  JDIR4.6,6- % -6,7- & -5H-MEMFF[5,1-b] [1,3]FEME-2- HER L 0iE C1D &
0%

¥ €13 (460mg,1.1mmol) .C1(600mg,3.8mmol) HRFER4H (1.1 g, 3.4 mmol) . Flfl
1644 (140mg , 0. 93mmo 1) 7EN,N- — Fi JE Bk 1% (13mD) H FIVE S0 A Z100°C , fRIE3 /N S
SR G K R SR AP K (B0mD) #i ke, 3 F B8 .1 (3 X 15m1) ZEH W & H I HLZ 080T 34
i , 30 T it i ik, (BB JE - 0% E50% 2R Z BEAE A Bk 20 B P4, 9 1 (o []
A % 220mg , 0. 95mmo 1,86 % » 'H NMR (400MHz ,CDC1,) 86.15 (s, 11D ,4.59 (br t,J,, =
12.4Hz,21D ,4.40(q,J = 7.2Hz,21D ,4.36 (br t,J,, = 10.4Hz,21D,1.40(t,] = 7.2Hz,
30 .
[0241] D 3E5.3-VR-6,6- _9-6,7- & -5H-MLME I [5,1-b] [1,3] MR - 2- I iR 2, fig
(C15) A R

#C14 (200mg, 0. 86mmo 1) FIN- JRACHE I BE I % (178mg, 1. 00mmo 1) 7£ — G H b
(30mD) H VR A IAE = IR N W 16 /NS o SR Ja K S RV A P FH — & ot (50m D) A, R L
A AL BN KB BET% , SRR AN T 158 1k 8 L IR LS IR 40, 15 3779, o [ R . i %
230mg,0.74mmol,86% .
[0242]  JBU%6.3-1R-N-FRNHL-6,6- 5 -6,7- & -5H-MtmEIF[5,1-b] [1, 3] R -2 -
Bk e (P12) I & Rk

€15 (290mg ,0.93mmo 1) JFATA % (2m1) FEAL4S (100mg, 0. 90mmo 1) 7F F E% (20m1)
RSP I 50°C , ORIF 3NN o SR S5 1 I TR & P ok R T 40 5 1 R AR ) FH — U
(80mD) FkE , MR 7K (15mD) FIEL AN GAL BN K I TR e % BRI AN T8 ik g I s ik 4
TR EN =4, R Bt A i R - 250mg , 0. 78mmo1,84% . 'H NMR (400MHz,CDC1) 8 4.50 (t,
J=11.9 Hz, 2H), 4.43 (t, J,.10.4 Hz, 2H), 2.90-2.81 (m, 1H), 0.89-0.80 (m,
2H), 0.66-0.58 (m, 2H).
[0243] Syt fi1

BT he-1-%£[3- 4-&-2- FEFF -6,7- & -5H-MtmeI:[5,1-b] [1,3] 0
W -2-J ] FE R (D

Cl

HO ~OH

Qe ~
P >
N - N
L.:I" PdiAmphos)sCls
CsF

P2

P2 (100mg,0.35mmo1) 1, 4- — Mk (20m1) F17K (0. 5mD) B I (4-5&-2-
FERED WL (T1mg,0.42mmo 1) X[ - FUT 3 (4- —H G FEFED) B ] — &4 D [Pd
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(Amphos) ,C1,; 13mg, 18umol] Al Ak 44 (161mg, 1.06mmo1) , H-Kf s Wi & HI7E100°C R Hit 3k
L5/ o R JE B L 6, R R B 23 Wk 4 o i 1 s #HHPLC (B : Phenomenex GeminiCl8,8u
m; FEBIAHA : &K, pH 10 JBHAIB: Z I s BEEE : 38 % 58 % B) Alifb ik AW LA (3 £ [
PRI K% 13 . 3mg , 40 pmol, 11%. LCMS m/z 354.1 (W3S A7 Z ) [M+Na'],
'H NMR (400 MHz, CDC1,) 8 7.22 (br s, 1H), 7.18-7.13 (m, 2H), 4.34-4.28 (m,
2H), 4.28-4.17 (m, 4H), 4.11-4.04 (m, 2H), 2.37-2.28 (m, 2H), 2.27-2.17 (m,
2H), 2.20 (s, 3H).
[0244]  sijifafs2

3- (4-5-2- LR -N-FRPHFE-6,7- Z & -5H-MEMEIF[5,1-b] [1, 3] EEEE -2- F
Tk & (2

cl

)@ 0

ol & Ho B oH

@ " O
N-
N HN—C:] Pd{Amphos)-Cl= E.,N~ I\f HN—(]

CsF
P3 2

W& A 2R (25mD) B eI B 2 R AR #EATP3 (250mg, 0. 874mmo 1) A1 (4 -
A -2- HHEIRHED WRE (298mg, 1. 75mmo 1D IV I, BRI I i » A8 FAHTR B9 Bt SRR o IR
14 (664mg 4. 37mmo ) FI7K (4. 4mD) ¥, SR FE DA R = -0 T 28 (4- ZH R LRI Jj ]
TEAE D (77.2mg,0.109mmo 1)) E 1, 2- & 2k (2. 2mD) W IR, R RETES Y
AR 100°CLORFFLO/INSF o SR 544 H LS i, FRAEAE IR B kAT ik R : TR OB L 98
Ja 47T [ #HHPLC (K : Phenomenex Luna C18(2),5 um;iahAHA:0.1% H EG /KIS ; i 31 4H
B: FEE 0. 1% F R ;s B : 30% 2280 % B) o 43 &5 74, A A U : 67 . 5mg, 0. 203mmo ,
23%.LCMS m/z 332.1 CWERFIE A=A M+ H]''H NMR (400 MHz, CDC1,) 8 7.20
(br s, 1H), 7.15 (ABDUEIE, miph) —Higgmse, J,,=8.2 Hz, A1 =10.7 Hz,
2H), 6.79 (br s, 1H), 4.27 (dd, J=5.1, 5.1 Hz, 2H), 4.20 (t, J=6.2 Hz, 2H),
2.79-2.70 (m, 1H), 2.33-2.24 (m, 2H), 2.17 (s, 3H), 0.78-0.71 (m, 2H), 0.56-
0.49 (m, 2H) .
[0245]  Sjstifsl3

BAI T he-1-FE[3- 4-F-2,5- ZH R -6,7- & -5H-MEMEF:[5,1-b] [1,3]
M -2 - 36 ] R (3)
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cl

B—B F
: j F
F Pd(dppf)Cl s
Br KOAC 3—(\

c16
Cl
F
F
C16
oPo .
W’S—q s :
= O D
(’““N Pd(dppf)Cl,
Cs,CO N
P2 Sl J

IR . 2- (4-5-2,5- A -4,4,5,5-VOH 3E-1,3,2- 200 2430 1 b
(C16) [ &k

$1-7R-4-5-2,5- 42K (9.00g,39.6mmol) \4,4,4,4°,5,5,5",5 - J\FJ&-2,
27 -X-1,3,2- A ZWNZIR R EE (15.1g,59. 5mmol) A1 Z FR4H (7.8g,80mmo 1) £E1 ,4- Ik
(80mD) HH VR A il i A S A2 Bl ARSI [1, 1 - X CE R RS — %8k —
FALAE (ID (1.5g,2.0mmol) , FFKs S MR A PIFE100°C T i1 18/ N o 48 Je i 38 s B 8l &

WY, TR ARE B E 0% £10% LR LB (E A il D , 15 2749, e o i 44

#:6.1g,2.2mmol ,56% . 'H NMR (400 MHz, CDC1,) 87.48 (dd, J=8.8, 4.9 Hz, 1H),
7.12 (dd, J=8.0, 5.6 Hz, lH), 1.36 (s, 12H).
[0246] DUR2 AR T he-1-2 [3- 4-§-2,5- “FAKH) -6,7- & -5H-Mm I [5,1-
b [1,3]MEEEE - 2- 3L ] I (3) El@{:.\ﬁiz

P2 (1.8g,6.3mmol) \C16 (4.32g,15. 7Tmmol) FHRELEHE (4.10g,12.6mmol) fE1,4-
TRELE omD H R S Y R AR A2 B ARSI L, U - AR R D —
PR ] & AL (TD (460mg,0.63mmol) , I S SMVRGYIAEL00°C T Hi 18/ o A K
(60mD) A = FH ke (60mD) J5 , I JEIR G, SETR A & I (3 X 40mD) 2L & IF A HLE
FHE AT S AL BN S R %, B R 4 T ok 68 L FF U S 9k 4 )R AIHPLC (A4 : Phenomenex
Gemini, 10um; VR ZNAHA:0.05% EhFR /K VAW s IR BIAHB: 5 56 : 30% £70%B) , 15374,
SRy 8 ] K L W22 : T00mg , 2. Ommo 1, 32% o LCMS m/z 354 1 (W35 [ for A=) [M+H] . 'H
NMR (400 MHz, CDC1,) & 7.26 (dd, J=9.4, 6.4 Hz, 1), 7.13 (dd, J=8.8, 6.3 Hz,
1H), 4.41 (br dd, J=7.8, 7.5 Hz, 2H), 4.36 (dd, J=5.3, 5.3 Hz, 2H), 4.22 (t,
J=6.3 Hz, 2H), 4.14 (br dd, J=7.8, 7.8 Hz, 2H), 2.38-2.25 (m, 4H).
[0247]  sEjafs] 4

B T hE-1-3 [3- 4-5(-2,3- 8K -6,7- & -5H-MtMe 3 [5,1-b] [1,3]
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IR - 2- 5 1 i (D

Cl

F:©
T e
Br j_{n\
O =
_\ F'd{PGy':;:I;}C!g
P C32G03 E:?

IR . 3- (4-5(-2,3- AR -6,7- & -5H-MEMEIF[5,1-b] [1, 3] R - 2 - FH R
2.l (C18) & Y,

M2 (4-5-2,3- A -4,4,5,5-WUHI JE-1,3,2- 40 2238 ¢ (C17 5 B
A AR A R A R DL AR, 14 B A A S 451 3 H A GC L6 BT 1 5 v ) 7R, 4-
MR L5% (8mD) AI7K (2m1) (VAW i AP (150mg, 0.545mmol) « & X (= EEBH 48 (1D
(20mg, 27umo 1) FNHKERHE (355mg, 1.09mmo1) o ¥ [z VR A WI1E 100 CHiH 7, 28 5 K H H
UGy, I R vk Ak, 15 20 e, e A AR iR : 24 . 1mg , 70 3umol , 13% . LCMS
m/z 342.9 W& F A AEFD ]
[0248]  IR2 AR IER T hi-1-% [3-4-5-2,3- @A -6,7- ~ & -5H-MEMEIE(5,1-
b] [1, 37 MM -2- 3 | H A f) & B (4D

W ERER BRI T b (37.6mg, 0.402mmo1) \N,N- — 5 P B £ IR G A4S (22 2mg,
0.200mmo1) T A F|C18 (35mg, 0. 10mmo 1) [ F EE (10m D ¥R H , 44 [ VR A 0 ES0°C R it
W AEETSHEEEA G, 8 H S AHHPLC (3 : Phenomenex Synergi C18,4um; s AHA:
0.225% F R /K VAV s i B AEB : FEES ;BB £ 40 % 260 % B) 4i4b 5k W15 27 0, Jy E ol
W2 11, 2mg, 31.6umol,32% LCMS m/z 354 .2 (WL FI& A A 28 [M+H] . 'H NMR
(400 MHz, CDC1,) 8 7.21-7.10 (m, 2H), 4.46-4.37 (m, 2H), 4.36 (dd, J=5.4, 4.9
Hz, 2H), 4.23 (t, J=6.2 Hz, 2H), 4.18-4.10 (m, 2H), 2.39-2.25 (m, 4H).
[0249]  SEjstifsl5

3- (4-FFE-5-F-2- AR D -N-BA N JE-6,7- & -5H-MEMF:[5,1-b] [1,3]0E
W -2- It i% (5)

o 0 CN
CN B-B, e
i E Q (8]

Pd(dppf),Cl, oPo
Br KOAC /)_(\
c19
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CN
jog
Cc19 CN
oBo ;
Br
O A 0 i
< - o p
N HN—] Pd(dppf)Cl, g

5

IR 2-%-5-F A -4- (4,4,5,5- DU AE-1,3,2- S A3 bt - 2- 2 i
(C19) & R

ffi 2t 30 & I C L6 TR (K 53, 4 4- ¥ -2- % - 5- F % 5 (600mg , 2. Smmo1)
AL NP AR X FE LT A8 A N0 % 230 % 78 A7 Sk o () 218 2 e 3R AT Rk R £ 3%
R4, A U % 500mg , 1. 9mmo 1 ,68% . 'H NMR (400 MHz, CDC1,) 8 7.56 (d,
J=9.4 Hz, 1H), 7.38 (d, J=5.9 Hz, 1H), 2.51 (s, 3H), 1.36 (s, 12H).
[0250]  JDHR2.3- (4-F L -5-%-2- AR L) -N-FR N &L -6,7- & -5H-MEMEHH[5,1-b]
(1, 3 MR -2 A i iz (5) BB il

B 1, 17 -0 (R B — k] &AL (1D (96mg, 0. 13mmo 1) NN F|P3
(750mg,2.62mmo1) \C19(1.03g,3.94mmol) FIHK R 45 (7T23mg,2.22mmo 1) £E1,4- &k
(20mD) FI7K 2mD HVE-E I B S S AEL00°C R HtRE 16N 5 K B S Wk 45 I T 21
g (10mD I 7K (D) Pk . HERERAN T A L i U8, o= e i o 7k JI (i (S i
20% £40% LR LBRAEA D 432778, A AR Y% . 381 . 4mg, 1. 120mmol ,
43%.LCMS m/z 340.9 [M+H]'.'H NMR (400 MHz, CDC1,)87.43 (d, J=6.5 Hz, 1H),
7.11 (d, J=9.7 Hz, 1H), 6.90 (br s, 1H), 4.34 (dd, J=5.3, 5.1 Hz, 2H), 4.22
(dd, J=6.3, 6.2 Hz, 2H), 2.79-2.72 (m, 1H), 2.39-2.30 (m, 2H), 2.18 (s, 3H),
0.82-0.75 (m, 2H), 0.61-0.54 (m, 2H).
[0251]  SEjiifsl6

(6S) -3- (4-5-2- WAL EE) -N-PA P 2L -6-98(-6,7- — & -5H-MEME I [5,1-b] [1,3]
EEIE - 2 - F e i (6)
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Cl
Br B
HOOH KOH
= 0 — ) = 0
evisoN- =, Pd(dtbpiCh MeQH .‘;,N_’
() Cs,CO, % F* N  OH
P6 C20 c21
Cl H?N\V

CN“N HN—<] /‘/\bﬂv \r \r

WL, (6S) -3- (4-F-2-FHERHED -6-%-6,7- & -5H-MEMFH-[5,1-b] [1,3] &
W& -2- HR £ 1 (C20) [ 6 ik

[ 2 B S 1, 4- g% 5mD) F17K (0. 5mD) RS F NP6 (2.50g,8. 53mmol) .
(4-F-2- R ID WL (1.60g,9.39mmol) Ak iR (5.56¢,7. 13mmo1) FT[1,1° - X (T
BB ED %k — SRR D (278mg,0.426mmol) oK i N 25 AR I E A I E AN B A 1%
S PEM B I, AR5 A0 S NAE = IR HEAT 3/ LA R A A M R R IE R IR
T B (P : 1: 1L TR G BR/ PEke) , 15 277 W U % : 2. 1g,6. 2mmol,73% . LCMS m/z
339.4 CWEH R Az Z M) W+H].'H NMR (400 MHz, CDC1,) , HEfiFig: 6 7.24 (br s,
10, 7.17 (br dd, ABX#Ef—2F, J=8.2, 2.0 Hz, 1H), 7.13 (br d, ABPYEEIEM—
., J=8.2 Hz, 1H), [5.34-5.29 (m) #15.23-5.18 (m), J,=45 Hz, 1H], 4.30-4.13
(m, 3H), 2.16 (s, 3H), 1.23 (t, J=7.1 Hz, 3H).
[0252]  JBIR2. (6S)-3- (4-G-2- I -6-%-6,7- & -5H-MEMe - [5,1-b] [1,3] M
W -2- IR A& i (C2D

Wb%ﬂcﬁﬁ (13mmo1) AN F|C20 (2.2g,6.5mmol) I FFEE (10m1) Y& 4 , K /e B
RAEDEER TSR AR G HAE VKIS TR A A, @ i i N S & R (L 2 pHo4 -5,
ﬁﬁ:{&%ﬁu?%bﬁ%%ﬁ@%@ﬂﬂ%?? I LLCMS m/z 311.3 GRS [E 7 B AR
[M+H] ",
[0253]  JDIR3. (6S)-3- (4-F-2- HIFEIRIL) -N-IRHIE-6-%-6,7- & -5H-MLMEIE[5,1-
b] [1, 3] MEm—E -2- F i i (6) F & il

BC21 CRE R — P, <6.5mmo 1) IR A fiZ (600mg , 10. 5mmo 1) (1) & F & (50m1)
TN, N- 3 2 1% (2.49m1, 14 3mmo D) AL BE AR fG N2, 4,6- =1H3£-1,3,5,2,4,6-
=S =W (trioxatriphosphinane) 2,4,6- =% 4kL%) (4.55g,14.3mmol,50% L& L. TR
O, HF R BIR AR MR T PP AR 5 AR R R v Ak R S A /K W (1Om 1) gL
AIEAAN KA (L0mD) Peidk T L Y8 IF F WA 4 —EB 40 B S 4 B AT B i S im A
il (B :Princeton 4- ZJEMENE , Sums FEBHAH : 4: 1 SR/ LED 321779, R E EulE 4k
(0.89g) o %W i 38 1 My AR XU 2R AT 5 2 &5 o 1) o Jel SR 4 FH R i J 465 o, 19 31 R AN 7= 1)
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(0.979) 2 &I % :1.86g,5.32mmo1,82% LCMS m/z 350.4 CULEZ 3 5 7 A7 Z A FD
[M+H] "o 'H NMR (400 MHz, CDC1,) & 7.24 (br s, 1H), 7.21 (d, ABPYEEUEf)—F, J=
8.2 Hz, 1H), 7.17 (br dd,ABXRA—2F, J=8.2, 1.4 Hz, 1H), 6.75 (br s, 1H),
[5.34-5.29 (m) #15.23-5.18 (), J,=45 Hz, 1H], 4.65-4.49 (m, 2H), 4.40 (ddd,
half of ABXYRER—2, J=36.7, 14.2, 3.3 Hz, 1H), 4.21 (dd, J=36.9, 12.7 Hz,
1), 2.81-2.72 (m, 1H), 2.19 (s, 3H), 0.80-0.73 (m, 2H), 0.57-0.50 (m, 2H).
[0254]  sEjfp7

(6S) -3- (4-5-2,5- " H K -N-FNRE-6-%-6,7- & -5H-MLMIE[5,1-b] [1,
3] MEEIER - 2 - A it e (7

Cl
F

F
D,Bt} C1e cl

= 0 F
Kbl M‘N HN—«::] 2 o
- N cr—\ A|Me3 Pd(dtbpfCl, L e
F

Cs,C05 NN Hiv—]

7

AL, (65) -3--N-IAHHE-6-9-6,7- S -5H-MEME I [5,1-b] [1,3]MHEEE-2-
FR i Jiz (C22) )& ik

P = B RS OMH 2RV s 8ml , 16mmo 1) A A 2IP6 (2. 5g, 8. 5mmo1) FI¥A P iz (8m1)
[ B 2% (B0mD) YW, I8 S BT S A E80° CREZE2/NE . I ZK (200mD) , I 2.1 2.
fig (3 X 100mD) ZH TSI G s 1 & FH MG HLZ T8 FF ik U8 o AR B AL 3R Y8 s, o o
VE B VBT L SR G5, BB P, N AR IR 2. 308, 7. 56mmo1,89% . 'H NMR (400
MHz, CDCl,) & 6.81 (br s, 1H), [5.36-5.30 (m) #15.25-5.18 (m), J,=45.2 Hz,
1H], 4.77-4.67 (m, 1H), 4.53-4.42 (m, 1H), 4.42-4.21 (m, 2H), 2.88-2.80 (m,
1), 0.86-0.79 (m, 2H), 0.64-0.58 (m, 2H).
[0255]  BIB2. (6S)-3- (4-50-2,5- 5 M) -N-HHHE-6-4-6,7- — & -5H-MLM (5,
1-b] [1, 3] M8 -2- FE ki (D 1A %

#C22 (600mg, 1.97mmol) .C16 (850mg, 3. 10mmol) A4 (1.3g,4.0mmol) £E1,4-
ZHELE (15mD F7K (15mD H R A i H &2 B L SRR I (L, 17 - (2
AT HEBEED — k] SR D (30mg, 46umoD) o4 R N IR S IAE100°C InF /Nt i, i
JE I E AR YE 8 P ) ABHPLC (B : YMC-Triart C18,5um; WizhAHA:0.225% FFER I /K W ;
WENHAB: G bR JE 1 42% £62%B) BEAT 44k, B2 729, N A FE AR E:25Tng,
0.691mmol,35% .LCMS m/z 371.9 CWEEEI G fr AL [M+H] ™. 'H NMR (400MHz ,CDC1 ) &
7.28(dd,J = 9.0,6.5Hz,1 H,fBE s ¥4 $ I I8 #D ,7.15(dd, ] = 8.6,6.4Hz, 11D,
6.87(br s,1 ID,[5.37-5.29(m M5.25-5.18 (), ], = 44.9 Hz,1 H],4.69-4.59 (m,1
W ,4.51 (br dd,J = 16.5,15Hz,1H) ,4.37 (ddd, ABXYBLF ) —2,] = 36.5,14.6,3.0Hz,
1) ,4.25(dd,J = 36.9,12.8Hz,1H) ,2.83-2.74 (n, 1H) ,0.84-0.76 (m,2H) ,0.63-0.56 (m,

P&
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20 .
[0256]  Sijiifl8
3- (4-5-2- LRI -N- A 3E-6,6- —%(-6,7- ~ & -5H-MtMEIf[5,1-b] [1,3]
g - 2- F i (8
Cl

B

B.

L e
FAN-p
s N HN—]  pg(Amphos) gmz FLN‘N HN—]

CsF

P12

#P12(50mg,0.16mmol) | (4-45-2- F 2K I Wi e (40mg,o.23mm01>$nfﬁm%@
(73mg,0.48mmo1) #E1,4- &% (3mD) F17K (0. 3mD) F () VE & il it FH &SR $12 70 S 46 e
R IR ABUT 2 (4- R BREUE2R D) i ] — &L 0D (10mg, 14umo D) , 44 [ BRIV A
YITE100°C R ANFA16 /NS o 28 J5 ik U8, B 8 v 35 25 WK 4 5 Ik AHHPLC (B : DTKMA Diamonsil (2)
C18, 5Sum;alAHA:0.225% HERZKIE ;s Vi sh HB: LG s B2 : 40% 2260 % B) 15 24, N
8 ] 4 YR - 8mg , 20umo 1, 12% LOMS m/z 368.0 (&2 &A1 A Z k) [M+H] . 'H NMR
(400 MHz, CDC1,) 6 7.24 (br s, 1H), 7.18 (br s, 2H), 6.74 (br s, 1H), 4.57
(t, J,=12.0 Hz, 2H), 4.34 (t, J,=10.4 Hz, 2H), 2.81-2.72 (m, 1H), 2.17 (s,
3H), 0.81-0.74 (m, 2H), 0.58-0.51 (m, 2H).
[0257]  sEjtfs] 9

3- (4-E A -N-I AL -5-F 3E-6,7- & -5H-MEME3F[5,1-b] [1, 3] MEEE - 2-
T friz (9

Cl Cl

H;_.N\v
\ID, A P HATU \i 2
N-N" OH i NN HN<]
N
P10 T 9

[MP10 CGR A i 4 P10, 22983 350mg , <0.47mmo 1) fRIN, N- — FF I FR ik ik (Bm1) VAT
FAINO- (T- B2 =M -1-F5) -N N, N N - PO H LR /S R s 2 & (HATU; 757mg ,
2.0mmo 1) FIN,N- N3 2 & CmD) ¥ ) MR A PTEE TR 205081, 28 5 F A A fi%
(126mg, 2. 2mmo D) AL BH , I = i T 4k B ik A 5 S BVR & P76 7K 20mD M PR £
(60m1) Z [8) 73 B, A HLJE AT S AL BN KB (10mD) Pedk , LB AN T8 1 08 sk
i o FH S AHHPLC (3 : Boston Symmetrix C18 ODS-H,5um; izAHA: 0. 225 % FF & 7K VA VA ;
TBIAHB: O s B : 40% 260 % B) 4lifb 5k R W, 15 2 7= i o~ U AR U % - 52mg,
0.16mmol,34% .LCMS m/z 331.8 CELH& A fr =HEF) [M+H] .

[0258] 'H NMR (400 MHz, CDC1,) 8 7.57 (br d, J=8.3 Hz, 2H), 7.31 (br d, J=8.5
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Hz, 2H), 6.90 (br s, 1H), 4.47-4.35 (m, 1H), 4.29-4.09 (m, 2H), 2.86-2.75 (m,
1H), 2.30-2.20 (m, 1H), 2.20-2.06 (m, 1H), 1.49 (d, J=6.0 Hz, 3H), 0.85-0.76
(m, 2H), 0.63-0.55 (m, 2H).
[0259]  sjtifs] 10

3- (4-5FHH) -N-FRIN KL -7-F -6, 7- —&(-5H-MEME I [5,1-b] [1, 3] Mg -2-
P iz (10

HoN

A
o

o =N P HATU =\ P

N-N"  ©H 4 N-N' HN—]
N

P11 \r ]/ 10

15 FH S i 51 9 v B RO BT IR 19 75 32, A PL LI AL A P2 o A X RS L, 38 3 2 AH
HPLC (8% : Phenomenex Synergi C18,4um;Viizh4HA:0.225% H ER /KA s s AHB: & 5 Bh
% :45% 265 %B) 2k =), H o B 8 B A % - 68mg , 0. 20mmo 1, 33% o LCMS m/z
331.9 O g B &R A7 E A M+H] " 'H NMR (400 MHz, €DC1,) 8 7.56 (d, J=8.5 Hz,
2H), 7.31 (d, J=8.3 Hz, 2H), 7.00 (br s, 1H), 4.46-4.33 (m, 2H), 4.33-4.25
(m, 1H), 2.85-2.76 (m, 1H), 2.45-2.34 (m, 1H), 2.11-2.01 (m, 1H), 1.64 (d, J=
6.3 Hz, 3H), 0.84-0.77 (m, 2H), 0.65-0.58 (m, 2H) .
[0260]  sEjtifs] 11

3- (4-FFE-3-F A -N-FF -6, 7- & -5H-MEME I [5,1-b] [1, 3] Mg -2-
Mfize (LD

CN
F
Br HaN

émo Ho P oH N

N-p =6 e

0
O\ Pd(PCya)sCl [,,N~ CaCl, J’\,N P
P1 Cs,CO; B N HN—]

c23 1
IR .3- 4-FHE-3- A -6- & -5H-MEMEIE[5,1-b] [1, 3] W88 -2- IR 2. Fig
(C23) &k
#P1(200mg,0.73mmol) \ (4- Ik -3- A AR (160mg, 0. 97mmo 1) Flk IR s
(400mg, 1.23mmol) £E1,4- — &4z (10 m1) AlzK (AmD) FH IR &Yl A S22
Bho N &N CEHOERD 4 D (0mg, 14umo) , 3F¥ R M IR SYIAEL100°C M HtkE16/)
B o R JE s H K (50mD Fks , 445 BRSP4 R 4.1 (3 X 100mD) A KL & A
HLZE A S A BN KA TR 5, PR AN 158 1 08 1 S0 s Ik 4 o i) 28 B T 2 18R 15 2
P, TR TR U : 200mg , 0. 63mmo] , 86 % o
[0261]  JDIR2.3- (4-FHL-3-H AR -N-IFNR-6,7- & -5H-MLMIF[5,1-b] [1,3] K&
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e -2- F It iE (LD A %

23 (150mg,0.476mmol) S AL4S (50mg, 0. 45mmo 1) FIFA P & (0. 5ml) ¢ F i
@CmD) HFIREWITES0C R HEFE2 /NG, Bl 5 i 8 R TR &) o 4 08 VIR 3k 4 - 13847 I AR
HPLC (#% : Phenomenex Gemini C18,8um;JizshAHA: 2 /K, pH 10 sh4HB: L& BEJH : 36 % &
56 %B) , SR FE S [ L A4 W% 47 . 4mg, 0. 145mmo1,30% LCMS m/z 327.1 [M+H]'.'H
NMR (400 MHz, CDCl,) 87.68-7.60 (m, 2H), 7.55 (dd, J=7.8, 7.0 Hz, 1H), 6.99
(br s, 1H), 4.41 (dd, J=5.3, 5.0 Hz, 2H), 4.21 (t, J=6.3 Hz, 2H), 2.86-2.79
(m, 1H), 2.40-2.33 (m, 2H), 0.87-0.81 (m, 2H), 0.65-0.59 (m, 2H).
[0262]  J5VEA

P15 & i3 - B -N- U -6, 7- & -5H-ME e I [5,1-b] [1, 3] MR - 2- F ik i

OH L S
Br g o6 ] Al R!
RERNH HO™ 'R ol
L @i gers
-|. r =
N ™~ “cach N N-R? Pd(dtbpf)Cl, N-N" N-R?
R? Cs2C0; RS
c24

¥4P1 (55mg, 200umol) , S ALES (22mg , 200umo 1) 17 B EZR*RNH (800umo 1) 7F H i
@CmD HFHFNREPIAE NS5 /M E6SC T REFIREE 16/, 28 518 FSpeedvac ® W4 #Fx
TR MR ARV AR QmD #6874 285 (3 X 2mD) AXH 15 & I (1 B HLZ FBRER 84
T L PE, FRAE HSpeedvac ® WRAZS YA , 15 BPRL H1 H TR 443 - VR -N-EUAX -6, 7- —&(-5H-
e IE (5, 1-b] [1,3] W8 -2- I BEZC24 1% C244E 1, 4- W&k b B3 (0. IMIETR
1.0ml,100umo1) 5 75 E [ WL s IR BiE 1871 (150umo 1) YR & » 2R JE DN BR R B /K V& (1 M,
200uL,200umo 1) A1, 17 - X0 CUT 2B — k] &4t D (. 3mg, 2umo ) , HK =
i /NFINEE R AE100° T FREEHRFE 164 /NS o 7R FlSpeedvac © R4 A8 44 [ NV & PR 4
ETEG LT RG22 — 0 H 3T K AHHPLC, /5 2] 74 : 1D 4 : DIKMA Diamonsil (2)
C18, bum;yiiahAHA:0.225% H IR KIE W s Im s B : L F s B : 25% £ 60%B. 2) 1 :
Phenomenex Gemini C18,8um;iaNAHA: 27K, pH 105 JiE0HHB: 25 B6 & : 30% 2£70%B.
[0263]  5R6. SHtifsl12- 190 il 85 77 7% g A AN B AL 22 VE ol
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'H NMR (400 MHz, CDCls) &; fii#, o
e ) 0BT mz [M+H] 8 HPLC {£Einf
M); i mz [M+H] BB 4EED
7.56 (brd, /~8.7 Hz, 2H), 7.31 (br d, J-8 7
Hz, 2H), 6.90 (br s, 1H), 4.35 (dd, ./-5.3,

5.2 He, 2H), 4.21 {t, J=6.3 Hz, 2H),

0 2.85-2.77(m, 1H), 2.37-2.29 (m, 2H),
LN‘”’ HN—C:} 0.84=0.7T7 {m, 2H}, 0.63-0.56 (m, ZH);
318.0 (% ) W E M 2 BE)

"H NMR (500 MHz, DMSO-cl) 6 8.23 (br
| d, /-4 Hz, 1H), 7.57-7.48 (m, 2H),

St | Wi
B | e

Cl

12| sciEf o' P

i 7.39-7.35 (m, 1H), 4.41 (dd, /-5, 5 Hz,
13| i o' Pl 2H), 4.15 (dd, /-6, 6 Hz, 2H), 2.82-2.75
i e P (m, 1H), 2.28-2.22 (m, 2H), 0.66-0.61 (m,
NN HN=<T | 5 0.58.0.53 (m, 2H);

336.2 (M5 B M0 i)
'"H NMR (400 MHz, CD;0D) § 7.65 (d,
J=18Hz, 1H), 744 (d, AB ] Fwghy—
2, J=8.3 He, 1H), 7.38 (dd, ABX Bislf
—: /=84, 19Hz, 1H), 4.43 (dd, J-53,
5.0 Hz, 2H), 4.31 (dd, J-8.0, 7.5 Hz, 2H),
421 (t,J=6.1 Hz, 2H), 4,14 (dd, /=78, 7.8
Hz, 2H), 2.38-2.26 (m, 4H); 351.9 (0 %3
R # LK)

SCHEl 4.
Pl
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B B

15

N E

P2

'H NMR (400 MHz, CD:0D) § 7.42-7.34
(m, 2H), 7.31-7.25 (m, 1H), 4.43 (dd,
J=5.4,50Hz 2H), 430 (dd, J-7.9, 7.5
Hz, 2ZH), 4.21 (dd, ./=6.2, 6.2 Hz, ZH), 4.15
(dd, J-8.0, 7.6 Hz, 2H), 2.38-2.27 (m, 4H);
nrz 358.0 (M4 3 SR F0BEET)
[M+Na']

16

S dn] 1.

P3, Cl16

7.26 (dd, J-9.4, 6.2 Hz, 1H, f:E; Mo
HRERIEAD, 7.14 (dd, J 8.8, 6.3 Hz, 1H),
6.86 (br s, 1H), 4.35 (dd, /=54, 53 Hz,
2H), 4.20 (1, ./-6.3 Hz, 2H), 2.83-2.75 (m,
1H), 2.38-2.30 (m, 2H), 0.83-0.76 (m, 2H),
0.63-0.57 (m, 2H), 353.9 (MR F A4 %
B

17

s B 1

FP3

'H NMR (400 MHz, CD;0D) & 7.28 (br d,
J=7.9 Hz, 1H), 7.00 (d, J-10.2 Hz, 1H),
4.34 (dd, ./ 5.1, 5.1 Hz, 2ZH}), 4.22 (dd,
J+6.3, 6.2 Hz, 2H), 2.72-2.65 (m, 1H),
2.35-2.27 (m, 2H), 2.12 (br 5, 3H),
0.77-0.71 (m, 2H), 0.58-0,52 (m, 2H),
349.9 (B L3 S {3 2 B )

18

it 17

P2

7.42(d,J 6.5 Hz, 1H), 7.10 (d, ./ 9.8 Hz,

IH), 4.44 (dd, J=7.6, 7.6 Hz, 2H), 4.33 (dd,
J=53,53 Hz, 2H), 4.24 (t, J=6.3 Hz, 2H),
4.10 (dd, .J=7.9, 7.5 Hz, 2H), 2.39-2.24 (m,
4H), 2.19 (s, 3H); 341.1

19

St 1:

Pl12

Cl

A
N-N HN—]

7.54 (brd, J=8.7 Hz, 2H), 7.34 (br d, /-85
Hz, 2H), 6.86 (br s, 1H), 4.54 (1, /ip=12.2
Hz, 2H), 4.38 (1, Jyyr=10.4 Hz, ZH),
2.85-2.77 (m, 1H), 0.85-0.79 (m, 2H),
0.63-0.57 (m, 2H); 353.9 (M5 3 A %
B

1. A I &P1O BT 4 52 75, HPL & AT 116, 7- & -5H-MEME (5, 1-

56/78 Bl

b] [1,3] &0 -2- FZ.
2. A SN B3R B 7V H & 2 0 57 H VR A T R T 1K 711
[0264]  R7. SKEitif5]20- 58 il 2 7V 4 K A BT A de
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" BB B

57/78 Bl

shtf | BT dE _— i mz [M+H]
| ek R (B AE 7 AME )
Cl
331.8
S 9: gé g S s
20 i i 5 i« HCL | (oo 3) S fR fir
P N
\L,N‘N Ng » )
cl Cl
SR 11 g
21 i e " W2 AR
=\ 7 fir %)
N-N" HN—]
Cl
‘ 318.1
11;
2 *Eﬁﬂ 5 . O EEATIE
- < B)
£
E CN
F
gl Ql2,
23 SEEP 9 o 367.1 [M+Na']
P1 _,_./
N‘N (hij
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-
G
24 SR 9+ 350.2
Pl O 0 '
N-N Nl\:?
e
Nh’; N
S 12,
25 N\« He 3253
P3 O, = O
.
N-N" HiN
CN
sEht] 12
26 323.1
P3 0 A o
N-p HN—]
F;?“D 5
a1
27 \ S 351.2
P3 C - 0
A
N-N" HN—=<]
N
SR 1 F
28 K" 327.1
" im [
"N HN—=<]
N_I; i
s e 17,
29 b N\ 324.1
S Jifh ] 13:
30 - 345.0
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%—fﬁfﬂJ |2=
31 3102
P3
Cl
317.9
SChti 1,
32 2 5 (0 3 s R 2
im- i)
Cl
3179
SfE 1.
33 ; (0 2 ) 0[] i ¢
N-n HiN—<] }
F
34 it A PI o 338
R/N'Ny_le
F
35 ik A: PI 310
(&
Fiid Al
36 329
Pl
Fik A“;
37 324
Pl
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cl
F
Fik A% ;%
38 338
P1 % IO S
N-n HN—,
cl
F
Jridk As F
39 342
C16
i 354.3
%0 ff_mg: B R b
: Bt
335.8
ke 1;
41 %ﬁi (MR 5 3 A A
B
3358
SR 14
42 = ; (MR % 3 W F T &
)
I
335.9
it ]
43 i‘x (0 %2 ) R
||
F N-N HN—]
Cl
3502
=5 it 5]
44 s & (0 %2 ) A [ o 4
: FAT)
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c. F
3359
g 1. : )
45 " (R H B E A &
Ctda |
N-N" HN—<]
e G
3539
g s :
46 e F (W EHE 7 3
C17, P3 :
C‘j =\ %)
N-N' HN—]
2 | 3539
F >
seitf 1% ; s
47 - e ST AR IO
5 P Bt
N-N" HN—]
|
F 3499
it 17 > -
48 " o (MR F %
CN"; k)
‘NN
]
£ C
r 3539
scitfnl 17 .
49 = o o (W e FIH FElr &
L e
CN
F
it 17 F
50 3449
P2 i =
A
N-N° N
34,
51 SHEH 17 3592
C6
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CN
F
52 s 517 359.0
A O
E N‘l\f HN—(]
CN
S3A S F 359.1
2 slﬁ.ﬁ.'l' 0 " O :
P SN HN—<]
CN
S 7 E
53B s 5 350.0
F N‘D\F HN—]
o
335.9
SEH 7
54 *mﬁcﬁl " (A IR R
=y 5 pi)
NN HN=]
cl
336.1
s 7%
55 = {i 4 (W52 SR
o 4 His)
NN HN—]
cl
F 368.0
o it ]
56 1“-"‘-’“-{2& (52 B fr %
| | *®
F N-N HN—]
cl
o F 368.0
o it 91
57 Pl (5B R %
| f,f P #at)
NN HN<
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Cl
o
FN\—F 3899
Sl 1 i Gl iy
58 3 >— (M % B W R =
P12, C16 . N G | .
; 4 fii5t)
PN HN-<

1A A& PLO IR I A 5 07 v P& BT 75 22196, 7- & -5H-ME M I [5,1-
b] [1,3]0E-2- R,

2. TEXPMEML T A H4,4,5,5- DU 3E-1,3,2- AR b, AN S

3. i AR 3 BT T S BHOE 0 5 IR A RO R e 7

4. g S A6 H IR TR FH C20A L6 B A5 , i Hh TR A CO i Ak N B 75 21 3 - 1R -
N-IRTAE-6-%-6,7- & -5H-MEMe I [5,1-b] [1, 3]WEE -2- F Bkl .

5. @G SR v (B : Phenomenex Lux Cellulose-2,5um; JizhAH7:3
AT/ FR D o ST 451 5 173 5 8 20 2 o) B S R A o B8 — 8 I o) B S A A 1 g D S it 461
53N, J e Wk B S A A A JB A S it 5152

6. Pt~ B 48500 SEAR AN 2 B 4] T S 91 5 2 F 5 SA ) AH N AR Wi 1R A (S LR T
IR , AL TS i 4554 R155 , e i 0 R0 F 14 1 A TRl Oy S RNC22FP ) & il o

7. S 153 AT 7N [0 46 %o ST AR S AR I8 s B — X B S AR C 2211 B B AT B S HF
(Z WALt 1538 o SE il 53AFN53BI A G A MR, I H -5 St 15210 A= 9036 P 2
EAFE S WERTHERD .

8. i St 4516 H H R 1) B C205 B6 11 Ab 5 , 4 Hh T AR P75 AL R B 75 221 (6R) -
3-VR-N-FR P HE-6-96-6,7- & -5H-MEMEFF[5,1-b] [1, 3] MR - 2- FFY ik fiz

9. WG R VL (A :Chiral Technologies Chiralpak AD,10um; izl
FH:7:3 ALK/ (0.1 % E AN QBRI RO 1 AMETES - (4-5-5-F-2- KD -N-3F
PidE-6-%-6,7- ~&(-5H-MEMEFF[5,1-b] [1, 3] W - 2 - FF Pk Jiig 49 B8 e JFL 2H 49 %oF Bt S Mg 4
55— e M XS e S AL A 2 S 18156 5 i T MO %o Bl S AL A St 5157 o STt 15738 3 [ AHHPLC
(FF:Agela Durashell C18,5um;JiizNAHA:0.225% HEE/KIEW ; i Eh#HB:0.225% R 2
GV B 32 % E52% B) HE— B 4lifh .

10. SEJEF156 FN5T7 s i 48 %) Sr AR Ak 2 3 F JL ARV P B I U B (LR T AR D) 5
R LR SEAR A AL T S A5 54 RIS 515 € , STt 51 54 15543 7] FH 4 T4 Hh ] 44 C22 F1PT
il 2% o
[0265] i I b3k St 31 - 581K 77 vk, ik il & T SR8 I B4 o
[0266] 8. SLHEf5]59-64.
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s i 1 G kg
cl
/
59 .
O
o
60
.
F
N F
! F
N-NT e
CN
62 0 o
N =]
CN
F
63
X
N~y NH—<
al
"o
N
64 /
0 0
E,”'-N NH—

[0267] gt LA A= 4l s v 0 e AR BA A& I PDE4A  PDE4B PDE4CFIPDE4D 4, & 5% il

73
A=W e

¥ APDE4A3Z IS 741 G FH & 3555 NP 0011047791 & HE R 225 825) TrlE IR
e RIS B A pFastBac (Invitrogen) H , IZH AL THREH0GE DL A SN BiHi s625 FlIFR 28 FIC
RUHFLAGSE Fl bR 2 L %5 Bhalifb . 4 B # 2 Bacmi d3F H T %% 4 B2 H 40 ff L 7= 28 95 25 5L TR
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(viral stock) o N T 724 H T4tk ARl (cell paste) , FIm % U UL B s 4 i, JF
TEREGL TG T2/ SCAR 40 0 o 22 A B2 AR O, =500 )5, % BRI S N1-NTAZR IR B (GE
Healthcare) 23 #t45 & , 3 FH250mMIBK P 5% B o 12 6 1B 7 FHFLAGZE i (50mM Tris HC1 pH
7.5,100mM NaCl,5% H i, ImM TCEPAIZR ([ B 1 #1155 Fike, H4E4°C N 591 -FLAG M2 g
B (Sigma) 73 b4 & I o F4 TR e A A, G Bk 3%, 18 FH250ug /ml Flag- Ik &
B MR BB e B o 18 FISDS - PAGESS Ty 1t i e ta Al 26 oy, M2 T4l 6 9F O 6 1
5y #£S200 120m1 4+ (GE Healthcare) EAES0mM Tris HC1 pH 7.5.150mM NaCl.10%H
7~ 2mM TCEPAN AR [ B 40 il 551 3 AT €815 43 85 o 3 1 SDS - PAGE S5 By 7 5 YL ¢4 7 HT PDE4A3 2K
Ay, T A S, H50mM Tris HC1 pH 7.5.100mM NaCl.20% H i .2mM TCEP:&EHT , ¥4
HABEAFAE-80C .

[0268] 4 E A SEE IR E #:S134E, S654A, S659AFIS66 1AM 545 ¥ A\ PDE4B1 4 5[5 71|
Gk BB F5Q073431 T 5 M & TR 1222 736) Tl BT IR 2 K ik % i pFas tBac
(Invitrogen) Ht, Hik T F24k LLALIENAK S Hi s632 FFRES , A B T-4lifk, , SR 5 2 vk i i 47 1)
A7 Ko 43 B E 2 BacmidFF AT L B M M DL P= A i B8 S5 A 1 77 AR T i A i A R
R 5 R R g B R A0, FEAE IR G JS T2/ N RS R 40, nSeeger, T. F. et al., Brain
Research 985 (2003) 113-1269Frik . Rk R MMM H %50 )5 , tiSeeger, T. F. et
al., Brain Research 985 (2003) 113-1260Tid, fENi-NTAELfEHE Qiagen) - XF Fig kit
1T EE 5 B o A FF 5 5 PDEARINI -NTAZE IS M e I 2 43 » FHQZE A (20mM Tris HC1 pHS,
5% Huh, ImM TCEP) #s B LLKENaCL IR /b ZE~100 mMIf3E%k £FSource 15Q (GE Healthcare) ¥
b AE QG MRA/10% 2t B 254 )5, FH10% £60% 22 p B (20mM Tris HCI
pH8, IM NaCl,5% i, ImM TCEP) ()4 Fi ¥ Bt PDE4D . 38 i SDS - PAGE S E )7 #5 4 2,53 #fr
PDEADZ 73 , 2 T4l fE & 3F , B IR A7 /E-80°C .

[0269]  f§ APDEACLZwt5 )T 1 Ck H BAA & 3 5NP_000914 . 21 7 51| ) @ FR2 22 712) Fif%E
FIFFIR I3 B KL # Mk pFas tBac (Invi trogen) 1, BTk #i & £ TFESUE LA S NA Ui Hi s65F
AR 2E MR S FLAGSE FIAR 2 DL #5 WAk, o 73 B8 B 4H Bacmid I B T4 4% B s 40w DA = A2 03
BRSO T A F T AR A A, e B SRR L B R, I AR IR fE T2 NI WA R A
B o S L R AR, B0 o, o B VST SN -NTAZE I FE (GE Healthcare) /0t 454,
250mMIBK M 352 J o K5 1% 0 B YR FLAGZ2 3 (50mM Tris HC1 pH 7.5, 100mM NaCl,5% H
M, ImM TCEPFNER [ BEHN 5D M ke, HAEAC R S5HIFLAG M2BEIEHE (Sigma) - Hbah A1t -
W ERNERER AN T, FGE e %, A8 FH250ug/ml Flag- Bk FH &8 G2 i (1) e Mt e ot o o i
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F P AT (01 7 5 . 8 33 SDS - PAGE /> #TPDE4C1 2% 43 o = T4 EE & 3, FH50mM Tris HC1 pH
7.5, 100mM NaCl.20% Hii.2mM TCEPi&EHT , A4 IF 45 -80°C N AE -

[0270] ¥4 APDE4AD34mh5 /7 41— & 73 CR H B35 80084992111 J3 H1I 1 R BR50 2 672)
i [ BIAT R0 B Rk # M pFas tBac (Invi trogen) 1, 1Z 3R L T2 i LA FECuHi s 655
FIFRZE DL 5 Bh4lifh, , i fESeeger, T. F. et al., Brain Research 985 (2003) 113-126
HFIA 7 B 0 Bacmid I F T 4o B2 AN LA = AR 5 35 RV O 17 72 28 F T Al A i 4 e
BT, SR B S I AR R G SR T2/ N IS WSO R A o SR R 4B BER, 50 5, WiSeeger, T. F.
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SOULIE 22 4R (50mM TRIS pH 7.551.3mM MgCl,50.01%Bri i) LA384FLA% 23k 47 5 A
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s -2 5 ] P 5

3- (4-5-2- FIEREL) -N-FR P IE-6,7- & -5H-MEME I [5,1-b] [1, 3] -2-
Tk iz 5

BRI T hi-1-F[3- (4-2-2,5- 5 RHE) -6,7- & -bH-MtmeIE[5,1-b] [1,3]
MR - 2 - I ] F i 5
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BT Be-1-2[3- 4-F-2,3- AR -6,7- & -5H-MmMeFH:[5,1-b][1,3]
s - 2 - J ] I

3- (4-FFE-5-F -2- FHLIRIEL) -N-FRNIRE-6,7- & -5H-MEMEH:[5,1-b] [1,3]0&
5% -2 - FA L A

(6S) -3- (4-5-2-FF LR IE) -N-FR AR -6-5-6,7- & -5H-MtME3:(5,1-b] [1,3]
IR - 2 - FH R

(6S) -3- (4-5-2,5- 5 AHL) -N-FANH-6-5-6,7- ~& -bH-MtM:IH:[5,1-b] [1,
S M - 2 - FH Rk i

3- (4-G(-2-F LRI -N- RN FE-6,6- 9 -6,7- & -5H-MEME3E[5,1-b] [1,3]
IR - 2 - FH R

3- (4-5 ) -N-FA L -5-H3E-6,7- & -5H-MEMEF:[5,1-b] [1,3]MERE-2- H

Pk 2z 5

3- (4-G PRI -N- IR -7-H 3-6,7- — & -5H- MM If[5,1-b] [1, 3] Mk -2- Ff
POk 5

3- (4-EUE-3-F AR -N- N RE-6,7- — & -bH-MEME IR [5,1-b] [1,3] Mk -2-H
Pk 5 ‘

3- (4-5KE) -N-IR N IE-6,7- A0 -5H- MM I [5,1-b] [1, 3] HEng - 2- B gk e

3- (4-&-3-FAIHL) -N-FF P H-6,7- &S -5H-MEME I [5,1-b] [1,3]WEEE - 2- F i
Jz 5

BRI T he-1-FE[3- (3,4- KAL) -6,7- & -5H-MEmeIR[5,1-b] [1, 3] W& -
2- 3L ] e

BIR T hE-1-2L[3- (4-5-3-FKH) -6,7- & -5H-MtMFF[5,1-b] [1, 3] MR -
2- 3L ] e

3- (4-5(-2,5- U RIE) -N-FRNFE-6,7- & -5H-MEME - [5,1-b] [1, 3] & -2-
FH Pt 2 5

3- (4-5-5--2- LA IE) -N- AL -6,7- —&(-bH-MEME 3T [5,1-b] [1, 3] M -
2- I ER

4-[2- (BT k- 1-Fe38) -6,7- — & -5H-MEME IR [5,1-b] [1, 3] &k -3- 3] -
2-9 -5 FHEEHE

3- (4-FRIHE) -N-INNFHE-6,6- % -6,7- & -5H-MLMEF[5,1-b] [1,3] MM -2-
FH Pt 2 5

BN T hi-1-35[3- U-GEKH) -5-FE-6,7- —& -5H-MtMH:[5,1-b] [1, 3]0
We-2-FL R, ThIREh

N-IRTA3E-3- (3,4- &K 3E) -6,7- & -5H-MtME3f [5,1-b] [1, 3] Mnz - 2- F i

i

BN T k- 1-3(3- (4-E K3 -6,7- — & -5H-Mkmk3F[5,1-b] [1, 3] Mg -2- 3]
FF il 5

4-[2- (BAR T Bl -FEFRIL) -6,7- & -5H-MEMEIF[5,1-b] [1,3]MEBE-3-FE] -2,
6- —F G
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BRI T h-1-F5[3- (3,5~ 5 -4-FHEERRL) -6,7- & -5H- MM I [5,1-b]
[1,3] M -2- 3] HH

N-FRNFE-3- ([1,2,4] =M 3 [1,5-alMtiE-6-3&) -6,7- & -5H-MtMH:[5,1-b]
[1,3]0ERE-2- L%, EhEREh;

3- (4-FIE-2- Eﬁ%ztx%) -N-IAHE-6,7- & -5H-MEM I [5,1-b] [1,3]MEwEE -2-

FF 0 iz 5

N-IAPHE-3-[2- (& L) hng-4-3£]-6,7- & -5H-MEME 3 [5,1-b] [1, 3]0
8% -2 - FA L A

3- (5-EUE-2-F AR -N- N RE-6,7- & -bH-MEME IR [5,1-b] [1,3] Mk -2-H
P iz 5

N-FAP3E-3- (Mkmedf[1,5-almkmE-6-45) -6,7- —&(-5H-MtMeIE[5,1-b] [1, 3]1E
2% - 2 - FR g i

3- (4-EHE-2,5- —F R -N-FRNHE-6,7- =& -5H-MEMEH[5,1-b] [1, 3] &N -
2- kR

3- (6-EUHEnnE-3-45) -N- 3 RE-6,7- & -5H-MEME IR [5,1-b] [1,3] Mk -2-H
P iz 5

B T Se-1-2503- B3-EK3) -6,7- —& -5H-MEMEIE[5,1-b] [1, 3] MEmgE - 2- 3]
B i

3- (3-F AR -N-RNHE-6,7- & -5H- ﬂttﬂiﬁ% 1-b] [1,3]MEnEs -2 - H i

3- (4-F-3-FAH) -N- (-2~ %) 6,7- & -5H-MM I [5,1-b] [1,3] MEEEE-2- F
P iz 5

3- (4-F-3- 5 ARKL) -N-HH-6,7- 5 -5H- HH:”J:JHB 1-b][1, 3] M -2 - ik iz

3- (4-FH-5-F-2-FRIFER) -N-23-6,7- Z & -5H-tMEFF[5,1-b] [1, 3] MR -
2- I ER

3- (4-5(-5-F-2- W FHRIE) -N-FH-6,7- —&(-5H-MtMEFF[5,1-b] [1, 3] Nk -2-
FF 0 iz 5

3- (4-S(-5-F-2-HFHHFIH) -N-23-6,7- —&(-5H-MMEFF[5,1-b] [1, 3] Nk -2-
FF 0 Pz 5

3- (4-5-2,5- ZFAIHL) -N-2.3E-6,7- & -5H-MEMEFF (5, 1-b] [1, 3]s -2- Hf
P iz 5

3- (4-5-3-F AR -N-FRNRE-6-5.-6,7- & -5H-MLMIF:[5,1-b] [1,3] M -2-
FF 0 Pz 5

B TS -1-3E[3- A4-&-2-F KL -6,7- & -5H-MEMEH[5,1-b] [1,3]H&
W - - 2- 3L ] H i

3- (4-F-2-FAIE) -N- IR E-6,7- & -5H-MEMEIE[5,1-b] [1, 3] MEEE - 2 - H ik
Ji ;

3- (4-SRHE) -N-FF N -6-%-6,7- & -5H-MEMEH:[5,1-b] [1, 3] MEnE - 2- FH i
Ji ;

3- (4-5(-2-FF KRR -N-FR NI -6-5-6,7- &5 -5H-MEME I [5,1-b] [1, 3] MEns -
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2- F R 5

3-(3-&-4-F I -N-IFPHIE-6,7- — & -5H-MMEFF[5,1-b] [1,3] Mk -2 F it
Ji ;

3- (4-5-2,3- —H A -N-FHHR-6,7- & -5H-MtME I [5,1-b] [1,3]M&EE-2-
FF G Pz 5

3- (4-5-3,5- —H A -N-FHHR-6,7- & -5H-MtME 3 [5,1-b] [1,3]M&EE-2-
FF G iz 5

BRI T E-1-263- (4-F-5-9-2- 3R 3E) -6,7- & -5H-MEMeH:[5,1-b] [1,
S -2 - 3] HH

BT he-1-3:03- (4-5-3,5- AR -6,7- — & -5H-MtMe3:[5,1-b] [1,3]
s - 2 - J ] I

4-[2- (B4R T - 1-FEFR3E) -6,7- & -5H-MLMEF:[5,1-b] [1,3]MEEE --3-JL] -
2,5- 5 KN

3- (4-FFH-5-F-2- I IKIL) -N-FRNFE-6-51-6,7- & -5H-MEMeH:[5,1-b] [1,
3] M - 2 - FH Rk i

(6R) -3- (4-F Ik -5-%-2- L IRIL) -N-IA L -6-56(-6,7- & -bH-MLME I [5,1-
bl [1, 3] Mk -2 - FA ik i

(6S) -3- (4-FFk-5-%-2- L IRIL) -N-IA P IE-6-56(-6,7- & -bH-MLME I [5,1-
bl [1, 3] Mk -2 - FA ik i

(6S) -3~ (4-FFk-5-%-2- L IRIL) -N-IA P E-6-56(-6,7- & -bH-MLME I [5,1-
bl [1, 3] Mk -2 - FA ik i

(6S) -3- (-G K IHE) -N- N -6-F-6,7- A -bH-MEMEIF[5,1-b] [1, 3] ML -2-
FF G Pz 5

(6R) -3- (4-5G L) -N- N -6-F-6,7- A -bH-MEMEIF[5,1-b] [1, 3] ML -2-
FF 0 Pz 5

(6R) -3- (4~ -5-%-2- FHLIRIL) -N-IANE-6-9-6,7- & -5H-MM: 3 [5,1-b]
(1,37 M - 2- F i iz

(6S) -3- (4-F-5-%-2-FHIRKIL) -N-IANRE-6-9-6,7- & -5H-MM: I [5,1-b]
[1,3] Mz - 2 - FH ki

3- (4-5-2,5- —HAH) -N- R NK-6,6- % -6,7- ~&-5H- MM IH[5,1-b] [1,
3] M - 2 - FH i

3- (5-&MLnE-2-%5) -N-IAPgHE-6,7- & -5H-MEMe R[5, 1-b] [1, 3] Mms -2- A
Jz ;

B T hi-1-F[3- (5-FFR&Emtng-3-3%) -6,7- & -5H-MtMe 3 [5,1-b] [1, 3]
5% -2 - 5L ] FA il ;

N-PRPG2E-3- (5- (B &R Mbme -3-28) -6, 7- & -5H-MtMe - [5,1-b] [1, 3] W&z
e-2- L% ;

3- (5-FFh-2- FHILHEIL) -N-FR P H-6,7- — & -5H-MEME I [5,1-b] [1, 3] EmE-2-
R i
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3- (4-FHE-2-FR L) -N- 5 4E-6,7- & -5H-MEME IR (5, 1-b] [1, 3] HEmEE-2-
i, A

3- (6~ (gl LB MERE -3-58) -N-FT -6, 7- & -5H-MEMEJF [5, 1-b] [1, 3]0
e -2- HE i

B 2% BT R M AL
[0303]  31. ARFEILFIR ) A, Horh Brid A G472 (6S) -3- (4-5(-2- IR E) -N-3R
F-6-%-6,7- & -5H-MEMe I [5,1-b] [1, 3] MEEEE -2 - FE kel He 24 2 b al 252 1 5
(03041 32. KRHRIHLFTIRA Fi& , Jorh BT AL A - [2- CRARIR T he - 1-3E3RIE) 6,7
T -BH-MEME I (5, 1-b] [1, 3] W -3- 5] -2- 4 - 5- F S i HL 22 BT 632 1
[0305]  33. MRHHILHTARN i, Horh Frid (b &4 /23- (4-FHE -5- 5 -2- I EERIE) -N-3F
Pi3E-6,7- & -5H-MEMe I [5,1-b] [1, 3] WEmE - 2- F kel HL 2427 Bl a2 1) 26 .
[0306]  34. MRAHILFTARM G, Horh Bk (b &4 /23- (4-50-3- K FE) -N- 3R FE-6,7-
T -BH-MEMEIE[5,1-b] [1, 3THEE - 2- F Mt il JL 25 2 BT B2 1) #:
(03071 35. HRABILHTIAR ik, Horh FTR A AR BRI T 4 - 1- 2603~ (4-40-3- 9o
H) -6,7- & -5H-MEMIE (5, 1-b] [1, 3]WEER - 2- ] F i o252 BT 2 10
[0308]  36. HUHIHLFTIRA Fi& , HLrh BT A3 - (4-EKIE) N-FATG3E-6,6- 5 -
6,7- & -5H-MEME I [5,1-b] [1, 3] WM -2- I e s H 24 2% Bl ez .
[0309]  37. *E%}Eiﬁlﬁﬁi;ﬁ’]ﬁﬁii,ﬁthﬁﬁu{/\%%:s (4-5-2- F LR IE) -N-FR P -6~
W-6,7- & -5H-MEME I [5,1-b] [1, 3] MR - 2- IR 2455 L nl 42 it 26
[0310]  38. ARFFIL-37r AL — TR I Fig , b i (& s 2% T2 4k 5
252 E R R ) — B B IE 2 A A
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