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LA TR (1) ~ 3) PREFRE Famekitit,

()N- (4= (T- 55— Bt -2, 3, 4- =5 —5- A —1H- 28 0F [b] M4 & -1- k) -3-
BRI ) —2- FELIR B

(2IN-(4-(7- & —2,3- & -5- }2 5 —4,4,5- =748 - 1H- 5 9F [b] A 4% & -1- 3
B ) -3- FIEIESL ) -2- FRIE K ARG KX

(IN-(4-(7- & -5- ¥ 3 -2,2- =5 -3,4,5- =4 —1H- £ 9 [b] B2 & -1- B
H ) -3- FHLIREL ) —2- FAL IR A%

2. — RN AW, SARMER 1 PR BRI RS A MBI 15 A ZUR 2
L3R b VR R

3. — RN E R RE U, S A RRIESR 1 PRI RS AL B L S A Rk

g

\
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A QIBUCRIEESR 2 Frik 2T G4, Bk 204 &9 T TR BUG 9T N iR 5, Brid
P A B R L I IEK 0 77 58 v B DR IS IR 3R 4 WA R i E (B A (STADH) W JHF
T A, ARG /B TILE AEC B0 I 08 R « T S 0« S s KA U R A o A 2 L O U LA
JE v ZHE'E (PKD) "IN

5. WIRLRIE SR 2 Frid 25 &4, Ik 2920 &V E ik B 895k A1) BRI 7 K
FIFR I AR EEEEHN 1 751 R R BRI 371 P00 77 R 08 711) B0 2 vy 77 o IR 24 A e
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AHEREUEY

[0001]  AHEZHIFEH N 2010 4 10 A 25 H.HIES A 201080048410. 3 ( HFrHiE = K
PCT/JP2010/068807) « & B &4 FR N “ I E IR A EH” (HiE I 4 g .

AR
[0002] AR LHEIFEEZ (benzazepine) LA,

BEEAR
[0003]  EHiHi ANk, C&F Rt T ILMEAINERFEIEN (vasopressin antagonistic
activity) BIALEY) (BII0EFISCHR | ~ 3 RAELFISCHR | ~ 2)  (HHIEEH R B A AL
SRR = UER R A
[0004]  LRISCHR 3 HSEHEE] 430 TR ATT T — B B AR RIS = ST E R &4, H
F1, i A TN ARFR TR (Tolvaptan) .
[0005]

OH

Cl

N (2)

HaC N
3 H

[0006]  fHJZ, BRISCHR 3 e A AFAK WK EANAEY.

[0007]  LHISCHR 1 [ FRAFFEE 2009/117144 5 Ui ]

[0008]  LHISCHR 2 : HAKF A1 7-76214 5 AR

[0009]  EAISCHR 3 : HALAHEE 2905909 5 Ui B4

[0010]  dEEFI @R 1 :Kondo, K. ;0gawa, H. ;Yamashita, H. ;Miyamoto, H. ;Tanaka, M. ;
Nakaya, K. ;Kitano, K. ;Yamamura, Y. ;Nakamura, S. ;Onogawa, T. ;Mori, T. :Tominaga, M. ;
Bioorganic&Medicinal Chemistry,1999,7(8),1743-1757

[00111 4 & H| X ik 2 :Yamamura, Y. ;Nakamura, S. ;Itoh, S. ;Hirano, T. ;Onogawa,
T. ;Yamashita, T. ;Yamada, Y. ;Tsujimae, K. ;Aoyama, M. ; Kotosai, K. ;0gawa,
H. ;Yamashita, H. ;Kondo, K. ;Tominaga, M. ;Tsuj imoto, G. ;Mori, T. ;Journal of
Pharmacology and Experimental Therapeutics, 1998, 287 (3),860-867
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BA ELFEAE 38 AL = 1 in e =4S U A, B B A HARLE, ] o 6 i) B AU AR e P = )
WA, iﬁ**LKT%@%Eﬁﬁfﬁﬁﬂ

[0013] Ay 1 SEIR Ll DR, AN R B N S I AT T IR A FE, 45 LR I IE i F A 48
AT D AR, T IiRIE (l) o (RBT RL IG 2 9F  A AL B BAT SR S N e R S 3R
FAREARE Mo AR IR 5T Bk iR 58 B o

[0014] T 1. —FhiER (1) FRRMAEIFE L A WE .
[0015]

RZ R R

R4 o
RS HN

RS RS
ot

[oo16] [ A, RAHFEAFE, F7R HEL D,

[0017]  RAHMFEAFE, F7R HBL D,

[0018]  R*F R Cl ~ C6 Ltk C1 ~ C6 7SR IEER C1 ~ C6 Afiftkeit,

[0019]  R'%E7R Cl ~ C6 $idk. C1 ~ C6 LI REE C1 ~ 06 &ffthiit,

[0020] RAHMEZAE, Fm HBL Do ]

[0021] T 2.3 E Fik (1) ~ (5) HEIHIFE I S AW I L, .

[0022]  (1)N-(4-(7- & -5- & 5 -2, 3,4- =4 -5- /AR —1H- K If [b] B 2% = —1- 3
B ) -3- FERORAR ) —2- AR R AL

[0023]  (2)N-(4-(7T- G -2,3- —& -5 Ik —4,4,5- =57UL —1H- 2E3F [b] ML= -1- 3
S ) -3 FARORSEL ) 2 DR R A

[0024]  (3)N-(4-(T- G -5 4k -2, 2- — AR -3, 4,5- =4 —1H- 29F [b] BB -1- 3
) -3- FREIOREL ) -2- AR ML

[0025]  (4)N-(4—(T- & -5- ¥ B -2,2,4,4,5— T/ AL —10- 28 I [b] 0 2% & -1- 3
) -3- FAEIOREL ) -2- FEORRNL .

[0026]  (5)N-{4-(7- & -5~ ¥43: —2,3,4,5- TIG ~1H- 59 [b] AZE -1- k) -3- H
FORHE }-3,4,5,6— TIAR —2— =50 A R F e e o

[0027] T 3. — B AW, S TH 1 8L 2 BTk 2R I B 4k B Ak A B L Sh 1R N Sk
o R BHREE b RV

[0028] T 4.3 1 B 2 Bk (26 I 2% S0 & s L S Ve N2 K R o

0
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[0029] i 5. FANIE R IEHH, AT 1 BK 2 Frd 5 R A A B L B AT 2%

JZAY o

[0030] Tl 6. 40TH 3 Frik AW EH, IR 29 E &Y T T 8a I7 R 5m, Frid

PRI 35 1 1 0L S Y S R K < o0 0 298 S Th B BRAS  IN e 25 2 b S AE 5 B (STADH) At

A AR L SE AR B IRE B R 7 (A 338 = 39K (motion sickness) W /AKARIEIRRAG ' 52

o5y AT ZE O U ZE [ 2 B (PKD) .

[0031] T 7. 4075 3 A 2 &4, BTk 298 S e hide B I 3k ) BRI 771 7K

I PR 7] ML /NGRS A1 50) L PR 2 HE MR HEFR) L 500 F7 B8 577) S 3 B 0 o B 25

[0032] 50 8. — TR B YA YT Hm (K 7510, B e it o LU V2B L JEK L 0 7308

THEE RS N K 2820 Wb S B RE B (STADH) « AR A {EC A ML 92  AEC A9 ISR 9 B % 17 BF 5%

5 BB KA PR AG  RER  RE ZE L O UL 2E K 2 B (PKD) , Frid A EAE A5 A

BRENIIA | B 2 PR 2RI R A AR

[0033] AR BHRM—FD LRER (1) FRH2IE R I B A st

[0034]  fEJgiE= (1) T R A RAPHUERT CL ~ 06 M1k C1 ~ €3 kedk, Bk =, AT LA

WL, 2 IE R RN A,

[0035] @ (1) IR RAPHUER Cl ~ B L% C1 ~ C3 JiA b, 2 i i b 2

{5 — AN AR EE R PR MBI (b, AR R e 5 1 4 3 R 4

HEEREFEARMAED) o

[0036]  HAEIMN S, H TER -

[0037]  —C.Dy,. =1,

[0038] (XA, n N1 ~6. 0% 1 ~ 3 F8E, m A1~ 2n FEEH)

[00391 B 44T &, AT LA2E A% L AR R L L iR 2 0 AR 2 =t 2

B POITAR 2B TARTR B L AR TR L S AR TR | T AR TR L AR TR

[0040]  fENIER (1) IR L R FHZER CL ~ 6. fL1% C1L ~ C3 a5ifthedt, HAK

=, AT DA A AR O AR 2 AR IE TR 2 AR R R A,

[0041] AR W A FF o 4% A0 A P El HL 0] i m] DA I R 3k 2 2461 J% S 61 oh 30 30

J7 1%, B DUIX e 5 0o B v %

[0042]  JEITIXEeT7 A5 BRI A 2 B I 2 R SR 4% A AT LA P o P 1 20 B8 T ik U

IR R, BEM AL . 1A b 93 Ratidh 7535, B anml DR F 280800 45 ik i

g AT i BRI (O R L SE A BV L A S A A B A

[0043] AR W R I A A A WE AT CUB AR B e IXBEHRLE 0 £h 7T AZE LR

PR EY (1) BRI,

[0044]  Ab&H) (1) MILIERIShoNZEIE 2 R vrr &, fltnm] DS ik © e E &

(Bl G Ehas) k4 Eh (BIands & B RS ) 4R i ik e R £ (4

DR PR B BB R BRAN IR IR B 55 ) I B R IR A 3 (W B R U B BR LB IR TR AL

) e RAEAY (BnE A SR SR S S ) ST,
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5— RZEAUE [4.3.0]-5- F4% (DBN), 1,8 & Z& AR [5. 4. 0] +—H% —7—- 4 (DBU) . 1,
4= TR [2. 2. 2] LT (DABCO) = ¥4 UL G R B SE A HLA SR o Shie#h  E IR IR &1
SR BRI EE VAH IR B IR ERSE AR AL s ER B AR EE VNI SR VIR B VT IR L
BEHIMR #h & HIREE . Dok IR 2E  FLIR #h R IR EL AT IR 2h AR R VIR IR B IR R £
FRTH R £ TR ER Sk 0 FR ORI IR £ 4 2R S S5 A WLIER Y #h 55
[0045] A4, FEA K B2 I A% B AL S W InEL T VRIS (WKW ZBEE4)
IR RIS B S AL A R R R R A S b . (NIRRT &4, AT A2
KEWD.
[0046]  AKRFHREIN (1) RARFLEYF LR AR LA AR AR i ik JOe 2
PR S Rb AR
[0047] X (1) BIALEH A H SR PT LA DUEF 2R A 500 mT DA AT E
TE 7R 3G S RGBT R R 9 A TR, 2 T A ) IR R S A R R BB AR AT
1B EIR 25 A 25 7T DURRIE G T B & PR S HR g #%5, 1/ AR PRG35, AT BAZE
R 7 LR RO < A 1 5 VR R TR LR SRR PR B A AR R R A U SR TR
=)
[0048] 2N RITEASI, AR ada, v LA 32 A% AR 400 — L AR B () &5 Pl g . 1R
A, B m] DA LR L EORE SN, AT AT PR & TE R VBRIRES M L A A 4
RVEIRSFIIE S 57K CTE L TAE BRI i ) BB VAV Ve M VTR DB IR VA B R R R A 4
R AR YRR IR L IR MM KR B SRS AR s TR R M R IR BR TR R R
EAT 2 BB R VORI SN I RS SR A A (L AL B 5T I DT IR R 28 L T e EE B R o L 4 T
P B H VR IEE  VEH L S R AR s OB B IR RS L RTR TE R R L v S R AR R s 2R
Bl e R R AN SR RS 2 7R« R SR ORI R UK FLBE L ke B R
TR B 7] HE TS A L B IR IR 6 I R K L 3R & SR EIE AR . BT, AT DARR AR
T L AT T I A B A B B R A A T A, AL A
FEBMERZ)ER%
[0049]  RRALUNHFLFITEASE, MR REUE, 7T L2 AT B ARG B 8T A 5B dA . 1E A
-, 0 mT DA R R A LR e TR AR A I R R A IR s BT R AA
I R B O R VB  CEE SRS G0 5 AT 220 L BUI6 55 R A7) 5
[0050] A R FAITEAS I, AR N8, v LA 2 A8 A B A A8k . 7| HA -+, 5
A DA IR O BRI AL IR R B L MR RS VBRSO H T BR S .
[0051]  HRZEF AT LAan T il &, B, AR 3B % T G AUkt 55 BB a1 & Phak
IR A, HE e B0 BT I B R i S R
[0052]  ffill & v 5 SR, DLade v A4 il ) LR SR BRI g K, I BB IR SR 5, il b
TSI, AR FRE R, BT DA A ida A s F G A3 A e 500, 4 an m] LU K ABE SR &
TRV B QRS AR R AL A R B L R AR 0 L AR BE I R B ER R R AE
[0053]  FHEULHIII A, /£ FIREOLS, N 1 il & SEB M, 7] A0 & 2 0
S0 TS FEECH T, S 4h, AR DA NG E 3G A ) bR BRI SR . e R] DURRE
T BAE YRt — 5 A R BT R A RE R S B AR 2
[0054]  S6FTFEAS K BRI 25 550 B2 3 A s 2K (1D B4 S et Eh 80 &, B Rl IR
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5E » A DAAERTE B0 FE & e £ (LI S AEFIRA G S A0 L EE%~T0EE%.
ik 0.1 HE%~ 30 HE%.

[0055] AR BIIZi I 45 5 TG A Rl PR 5E , A R 5 & Ml & B3 4F
U P A1) S 25 A i R P S A B I T VAT 45 S . W B S LR AR R R TR
S FLIA TR Je BRI, BEAT DRSS o 53 ok, i S mIme, b AT sk i 45 5 B80S
%) B SRR A 1 I AMNBUR A AT R IR N 45 5, ki, A DU YR 75 2 e b AT LA A
W R TNEIRRENSG S AR, T ERN G S

[0056] AR AIN 45 5 &, 7T DR FHVE . B3 a8 L 1 ) 55 25 1 om I RE B2
S IR R, WA SR BN H R tkg KL 527 0.1 ~ 10mg /245, 53490, LikAfE
?A'ﬁﬁﬁiﬂ% TR A BAZY 1 ~ 200mg B A A U e &4

[0057] AR BIREIF R A EA R F IS EEFUEM .. IR RHEHEH EA
A B P o & sk A A S BRAIG I AR T 20 RS T8 A F B /N 3K 2R 4 i 3
FEAMHAE F AR RAE < it/ e G2 d0 b4 S ik s 4 PR 2= HR R g AR A L 58 VITT
DRI 43 WA R FH S O D RETTHENE FH S B /N33R 5% B 20 B e A 4100 1l ' FH < 8 6 A i A 00 i £
FH 2 [ ) 53 A0t V6 FH < PR R AR AU AR FH B 2= o0 WA VR S 1A R T R FH S AR
AR BT PURR R P AR R . DRI, AR 5 R R 2 AL A N R
R Z5 P 2 A0 R R LA 5 770 B8 FR 770 KR PR 771 T /N AR 5% S 01 1] 771 PR 25 HE (2 3
il h:uﬁﬁl@ U S R SR A, R I I IR OK 0 F1 5 B D RERRAS I
RO S E REARAE (STADH)  JHAE AL AR AN HLAE | AICE HIRE B PR 7S 6 20 5= 5 2= 809« KAX
lﬁfﬁa e B vl IR 2E O IR ZE L 2 BB (PKD) A £ Pk I M 2 98 55 IR FLDT BRIR 9 T 2K
[0058] 7% % W (28 9 U2k B AL D KRR AEAE T B FH 20 25 288 g T K

S YENSN iy
[0059]  LAR 45t ZH B ANSLia ], it — 0 1 A B

[0060]
MnOz (1.2eq)
CHzCIz CD30D
HN HN 0°C 2h.

[0061] S 4 1

[0062]  N-(4-(7- & -5- %A -2,3,4- =& ~1H- ZEJF [b] ML E —1- bk ) 3- A%
Bk ) —2- FEOR H B R ] &

[0063] [ N-(4— (7 & —5- 533 -2, 3,4, 5- PUA, ~1H- 283F [b] & Jx B —1- it ) -3- i
FeORH: ) —2- FAECRFBEZ (2¢) B9 S H A (40mL) B I = E L (28), IR 7
NI o R R SLVRA YV ) e, AR R gk, B S R e s, M R i (IEC

Be D LBROERE=10 ¢ 1—3 1 1) BATAML, 53 0. 94g brUb 59, TRIR =R
7
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K

[0064]  'H-NMR(CDCl,) 8 ppm

[0065] 1.91-1.31(2H, m),2.43(3H, s),2.49(3H, s),2.89(2H, t, J = 6.3Hz),
3. 30-4. 60 (2H, m) , 6. 48-7. 00 (2H, m) , 7. 01-7. 70 (81, m) , 7. 78 (1H, s).

[0066]  SZjiafsl 1

[0067]  N-(4-(T-G -5- 4 -2,3,4- =& -5 AR -1H- 28 If [b] Bk % —1-Pdk)-3- 1
FEORHE ) —2— FREOR H B L ) ) &

[0068] T 0°C, [a] N-(4-(7- & —5- % 3 -2,3,4- =& -1H- X 3f [b] B 2 = -1-
) -3- FAEIR L ) -2- AR FELZ (0. 4g) KIS EE (10mL) ¥ ¥ I N Bl s AL &l
(Sodium borodeuteride) (0. 045g) , fEAH FIMRE T HEF: 2 /o M TR R MRS I
K @mL) , HEFE 10 435805, InNK, H 28R 2 B8 3B 45 i3 /K )2 BH IR 2.8 . BE AR B,
GIIR GIR BB 2 i oK IR B B2 0, SR 5, 28 TR 229 70, A6 5k i TR — & Tk
i E 25 L 1531 0. 35g bR &1 .

[0069] Y& :87%

[0070]  PRIR : B K

[0071]  'H-NMR (DMSO-d6,80°C ) § ppm

[0072]  1.40-2.19(4H, m),2.36 (3H, s),2. 38(3H, s),3.35-4. 94 (2H, br),5.35(1H, s),
6. 56-7. 70 (10H, m) , 9. 93 (1H, brs)

[0073] MS:(M',449)

[0074]  J# A3 :227.8°C .

[0075]  SEJiEf 2

[0076]
0 , _
0 o HO p g
c cl D cl D
0.05M NaOH NaBD,
in CD;0D
N (0.001 eq) N (1:2eq) N
o) CD;0D
HN@ CD,0D HN@" 0°C 2h. HN@O
n 16h. 87%
o 0 o}

[0077]  N-(4-(T- 4 2,3~ —4 5~ 4k ~4,4,5- =R —11- % 3F [b] H R E -1-
FE ) -3- FFEIOREL ) -2 I OR BRI 1 il %

[0078] [l N- (4~ (7- & -5~ %80 -2, 3,4, 5- P&, ~11- 253F [b] B 2% 35 -1- it )-3- H
FERHE ) —2- FHAEOR I (300mg) AR BE (10mL) ¥R A0 0. 05M E SE AL B AR
BEAW (13u ), AR TEETEATH . R 16 5, FIH 'H-NMR #4A 4 47 5
FIHILTE O°CF, [ MR R IR AL AN (0. 037g) , 7EAH [FIIEE R HEFE 2 /NAf. [ FTfd
REEAEPHINNEK @CmL) , Hid: 10 2805, INAIK, H OB CBR A 4 B3 /K 2 FR
H R CERFER . AT AR CBR)Z L H KR BR B TR 5 2 TR R 25150, T iRk
MR — 2 Tk 3 45 i, 1321 0. 22 (IR &9

[0079]  URZE :73%

[0080] AR « Bk R
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[0081]  'H-NMR (DMS0-d6,80°C ) & ppm

[0082]  1.51-2.06(2H, m),2. 36 (3H, s),2.38(3H, s),3.36-5.02(2H, br), 5.34(1H, s),
6.58-7.70 (10H, m) , 9. 94 (1H, brs)

[0083] MS:(M',451)

[0084] 7 :225.1°C .

[0085]  Z=FE 3| 2

[0086]
ZnBr, (0.2 eq)
o} OTMS
cl OTMS cl OEt
H OEt (1.2eq) I
N02 CH2C|2 NO2
0°C tort 6h.

49%
[0087]  4-(5— & —2- fiHE AL ) —4- ( =R RESESE ) TR AR R &
[0088]  FEJkIE T, FFIRALEE (1. 21g) NI 16 7805, m Herb A 5- & —2- iR /Y
% (5.0g) M= F 4t (T0mL) « /£ 0°CH, MRS RN [(1- CHERNHE) A ]
=RIERESE (6. 50mL) S, £EFUR N HEEE 6 ANIF o B SN VRS IR 4 T R B B e
AL (IECh @ 4RAEE=20 © 1—10 © 1) 2ifk, 183 4. 76g KIFREIL G-
[0089]  UigF :49%
[0090]  PRIR - FEEIHERY)
[0091]  'H-NMR(CDC1,) & ppm
[0092]  0.05(9H, s),1.26(3H, t, ] = 7.1Hz),1.80-2. 00 (1H, m),2.01-2. 20 (1H, m) ,
2.45(2H, t, ] = 7.5Hz),4.13(2H, q, ] = 7. 1Hz),5.29-5.45(1H, m) , 7. 37 (1H, dd, J =
2. 4Hz,8. THz) , 7. 80 (1H, d, ] = 2. 4Hz) ,7.91 (1H, d, ] = 8. THz).
[0093] S 4| 3

[0094]
OTMS OH
Cl OEt citric acid |
(0]
NO, EtOH-H,0 NO, ©
nt 1.5h.
quant.

[0095]  4-(5— & —2- FHAEORSEL ) —4- B T R O ARBR I ] 2%

[0096]  [A] 4— (5~ & —2- WYL I )4 ( ZH PRSI ) T AEE (4. 76g) [ 2.1
(25mL) 7K (5mL) V& INAFIEER (0. 51g) , fEZR I\ FHEFE 1. 5 /o Al B IIAIK,
H 1 BRI 1 1 B8 )2 AT £ KBk, 2R 5 FH S /KR R B 11, IR 2818k 25
V), R R AE (it (IEC ke @ ZPRAHEE=20 @ 1 — 10 @ 1) 4ifk, 183 3. 8¢
Fraft &4

[0097]  PRIR IR IR

[0098]  'H-NMR(CDC1,) 6 ppm

[0099] 1.29(3H, t, J = 7.1Hz),1.91-2.09 (1H, m),2. 10-2. 25 (1H, m),2. 51-2. 72 (2H,
m), 3. 50 (1H, d, ] = 3. 9Hz) ,4. 18 (2H, q, ] = 7. 1Hz) ,5. 31-5. 43 (1H, m) , 7. 39 (1H, dd, ] =

9
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2. 3Hz,8. THz) ,7.90 (1H, d, J = 2. 3Hz) ,7.95(1H, d, ] = 8. THz).
[0100] S 4
[0101]

' TBSCI (2 eq) Qres
eq
CI\©\)\/\(OEt ol o) CI\©\)\/\(OB
o)
Nno, © DMF NO,
rt. 16h.
quant.

[0102]  4-(FUT 3 PRSI ) 4- (5- & —2- MHFEREL ) TR CHERR R # &

[0103] [\ 4-(5— & —2- fig 2L 2R 2L ) —4- F2 JL T R £ Bl (3. 8g) MIJo7K — HF AL HR i fik
(25mL) VB IINIKIME (5. 4g) ST 2 —H AR EAESE (3. 98g) , fEZ I N HE 16 /). 1]
LRI K, H 2.8 2 BE 2B, 1 2.1 2.8 2 KB 38 = W%, 28 5 L TSk R 8 T 1%
SR JG &R 2R, W AR B A B A iy (IECE © AR AEE=20 © 1 — 10 © 1)
aify, LoE 2 MR 2 5. 3g b &4

[0104]  PRAR « 5 By R

[0105]  'H-NMR (DMSO-d6) § ppm

[0106]  —0.19(3H, s),0.03(3H, s),0.84(9H, s),1. 17(3H, t, J = 7. 1Hz), 1. 81-2. 11 (3H,
m) , 2. 33-2. 45 (1H, m) , 4. 02 (2H, q, ] = 7. 1Hz) , 5. 17-5. 29 (1H,m) , 7. 64 (1H, dd, ] = 2. 4Hz,
8.7Hz),7.74(1H, d, ] = 2. 4Hz),8.01 (1H, d, ] = 8. THz).

[0107] S5

[0108]
1) NaOH / THF-EtOH TBSO
oTBS 30°C 1h. ol
Cl OEt 2) pto, (0.1w) / ACOEt
o rt. 4h.
NO, N
3) WSC+HCI, HOBt / DMF H O

r.t. 3 days

16% (3 steps)
[0109]  5- (LT 4 AL FRREEIEL) —7- -3, 4, 5- =& ~1H- % Jf [b] &2k % 2 (3H) —
1)l %
[0110]  [A] 4- (CRUT R B RESE AL ) -4- (5 & —2- KAL) THR 2l (4.69) 1)
POk @ 28 (1 © 1) (40mL) WA A sM- EEAL K IE R (3. 43mL, 17. 2mmol) 5
FE 30°C R HRE L /Ao 18] MR A NN 10 % M RR /KIS, H B8 2B 26 B . 48 2.8
TR AT EhoK Bk, AR5 Fl oK R ER B T8 Jo , Z80RBR 25 A . mIBRiEF M 2.1
LG (40mL) , ZER AR N IDNEALED (0. 26g) Ja, 70 | M RAIEEAA FHERE 3 /et 4
AT RE S I 98, H 2B RS . IR YA, 17 S 7K DMF (60mL) V&N 1- 2
B -3-(3- SHRREARNEL) ik W « R (2. 63g) (1- BAERIF=MOKEY) (2. 1g) .
=R (1.91mL) , FEZR FHEFE 3 Ko [MURMIREPHIMANIK, H 4R ZBEZE R, 4 B3 K
JFHEIRH GIR CBRFERL. B IR G QB2 i H K B =ik, F e K I BRBE 18 )5 »
MR LT g P ERE A (s (IEC R @ ZBREE=20 ¢ 1—8 © 1) 4ifk,
321 0. 55g MIFREL AW
[0111] W3 :15%

10
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[0112]  PEIR Rt R K

[0113]  'H-NMR(CDCI,) 8 ppm

[0114]  0.01(3H, s),0.08(3H, s),0.93(9H, s),1.89-2.06 (2H, m) , 2. 20-2. 36 (2H, m) ,
2.43-2.67(1H, m),4.96 (1H, dd, J = 7. 1Hz, 10. 1Hz) ,6. 87 (1H, d, J = 8. 4Hz),7. 16 (1H,
brs),7.23(1H, dd, ] = 2. 1Hz,8. 4Hz) , 7. 58 (11, d, ] = 2. 1Hz).

[0115]  Z=F1{5] 6

[0116]
TBSO NaBD, (2.25 eq)

BF3°OEt2 (3 eq) TBSQ
Cl I THF
0°C tort. 2h. 5
u o 89% ” 5
[0117]  5-(RUT A R FRESEEL ) -7- & -2, 2- 25X -3,4,5- =& -1H- Z%53F [b] &

2B (%
[0118] 4O CF, A 5- (T & = R E A )-7T- & -3,4,5- =4 -1H- % Jf [b] &
2% 2 (3H) - Bl (550mg) HIFEIK THF (30mL) Y INABITALAN (124mg) , 70 AR IR T

WA= FALH 2 BRSS9 (0. 855mL) o fE O°C FHtHETSIR &9 1 /NG, 38 InBl Ak 4
(210mg) « FEZ I MHEHE 2 /N J5, £ 0°C M E K (4ml) , FEAH RIS T itk 15 40-8h. 28
J& R BR AV RINA CEE (10mL) , 7E =8 M HE 20 08, 1w RS IAK, H &
M8 CERASEL, 4 T3 /K 2 PR G CBE AR . & IR TR IR OB )2 % H oK iR R sk +
W5, 2RISR VA5 R ki A e A ik (IEC @ 2R ABE=20 @ 1—10 © 1)
afift, 470mg bR AL A -

[0119]  PRIR R ETLE MK

[0120]  'H-NMR(CDCI,) 8 ppm

[0121]  0.07(3H, s),0.09(3H, s),0.95(9H, s),1.70-1.90 (2H, m), 1. 94-2. 12 (1H, m) ,
3.58-3. 80 (1H, m) ,4. 61-4. 79 (1H, m) ,6. 63 (1H, d, J = 8. 3Hz),7. 00 (1H, dd, ] = 2. 5Hz,
8. 3Hz),7. 48 (1H, dd, J = 0. 9Hz, 2. 5Hz).

[0122]  sEjfafs) 3

[0123]

OH

TBS
HNQ% SOCI,, DMF o Q HO
1 CH,Cl, TBAF a
0 reflux 3 h. (1.5 eq)
Nn—<D D
T8SO D THF
cl EtsN / CH.Cl, HN o) r. t8 13/2 min
0°C 4h.
D 0 ( S/K
N
N% 63%

[0124]  N-(4-(7- & -5- 4 -2, 2- — AR -3,4,5- =& -11- B [b] B E -1- 3
Bt ) —3- FROLOREL ) -2 R OR FR R e 1) o %

[0125]  [A] 2— A0 —4—(2- FOAL R EEAL ) XK (450mg) (9 & B4 (30mL) VR EW
IINERREEE (0. 14mL) Jz —FRIEE MR (12w 1), IR 3 /NIF o B RN e 4 s,
B ORIL 3 IR

11
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[0126]  FEO°CF, [Al 5= (T 2 — 2 Rk & 28 ) -7- & -2,2- =M -3,4,5- =
A -1H- 25 9F [b] B E (500mg) 1 ~& F ke (50mL) P EA= 28 (0. 24mL) , SR )5 1%
A AR E I B &R e (GmL) ¥R 7EAH R T HEEE 4 /NS 18] OB N
K, SRR ARE . o S e 2 A K ess, K IR ER 85 T , 28R R 2504
A, G IR R PERE R FE ik (IECkE © AR ABE= 10 ¢ 1 —3 @ 1) 4ifk, 53] 570mg
(1) N= (4= (5= (fUT 2 RS R RESA AL ) -7- & -2, 2- =5t -3, 4,5- =& —1H- XJF [b] &
Je B - L) -3 LR RL ) o FIBESE M EEI, HE, 7E 0°C R, [511% THF (40mL) VA ¥
TN IN- PO T SERAL L THE &9 (1. 51mL) o KBTS R S /E S I T R 30 045, 78
0°C NN IM-HC1, f] 278 Z.EE 2B . # 2.1 B8 /2 K s, B oK R BR B T8, 2808 6%
TR TR AR — 2.k E 455, 152 370mg Kb LS.

[0127]  PRIR BB R

[0128]  'H-NMR (DMSO-d6,80°C ) Sppm

[0129]  1.41-2.06 (2H, m), 2. 36 (3H, s) , 2. 38 (3H, s) , 4. 78-4. 96 (1H, m) , 5.37(1H,d, ] =
4. 3Hz) ,6.61-7. 69 (10H, m) , 9. 94 (1H, brs)

[0130] MS:(M',450)

[0131]  J5 A1 :223.7°C.

[0132]  sLjfsl 4

[0133]
HO o] o p HO p
Clm Clm olno(s:'g:,r\éT)OH c'wo Cl\de
y MnOz (10eq) (0 001 eq) NaBD4 D
D CH,CI2 D coaoo CDaOD

refiux 8 h. under Ar

HN/Q'gO quant. rt,18h. o 67% HN
(2 steps)
o
A

[0134]  N-(4-(7- & -5 % & -2,2- Z AR -3,4- =& -1H- 2K JF [b] A 2% = -1- &

B ) -3 FIALZERL ) —o— FR LS R R R )

[0135]  [a] N-(4-(7- & —5- 24 -2, 2- —4iift -3,4,5- =& —1H- 33F [b] A E -1- B
B ) -3- FEEIEEL ) —2- AR HFELRE (0. 25¢) K A& F Kt (50mL) VREWR T INAN EA L

(482mg) , [ 8 /INEF o i S NTR AWV H) fa , FRE#E Lt k. i s A & P e,

DRI A 5 ARV AR A vk (IECE - 4FRABE=10 © 1 —3 1) 4ifk, 153

0. 24 IR G

[0136]  PRIR BT K

[0137]  'H-NMR (CD,0D,50°C ) & ppm

[0138]  1.98-2. 18 (2H, m) , 2. 38 (3H, s) , 2. 41 (3H, s), 2. 73-2. 91 (2H, m) , 6. 73-7. 78 (10H,

m).

[0139]  N-(4-(7T- & —5- $Hk -2, 2,4, 4,5~ TijiAR —1H- ZE3F [b] B &= —1- ik ) -3- H

FEORHE ) —2— SRR B R i %

[0140] [ N-(4- (7- & -5 %3k -2, 2- —5iA -3,4- 4 —1H- 289F [b] AR = -1- 3

B ) -3 HERORIE ) —2- AR R (250mg) AT AR EE (10mL) Y& AN 0. 05M- S5

12
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AN TR F B (1L L), FEEAA T TR TR Hidk 18 /&, FI AT "H-NMR
W AB TR IR BLBR AR A T BT AR R EE (10mL) TR & 4E 0°C M INABRIALAN
(0. 030g) , FEAHFHEE N HcH: 2 /N I o B PFTFRAESY R INANE K (2mL) , Hid: 20 75
J&, IMNIK, F SR CBEZERL . A3 /K )2 IR 1R CERA L. B IS IR BRI 4%
H A TOK IR BB 115 i » 280 R VA 1), 1 BRI TR — 2 Tk 45 40, 18 21 0. 17g I bR
e

[0141]  PRIR : A K

[0142]  'H-NMR(DMS0-d6,80°C ) & ppm

[0143]  1.60-2.00(2H, m),2. 36 (3H, m),2.38(3H, s),5.34(1H, s),6.51-7.70 (10H, m) ,
9. 93 (1H, brs)

[0144]  MS:(M',453)

[0145]  JfF s :224.7°C .

[0146] 7 2L UL W] (1 &, B A 'H-NMR #A B 4 47 R F W KRBT ARk &% N
N-(4-(7- & -5 3 -2, 2,4, 4- PUIRAR -3 & —1H- Z3F [b] HAk 2 —1- et ) -3- Fi
o) —2— H RO FR B i, H NMR 3% 40 °F B o

[0147]  'H-NMR(CD,0D,50°C ) & ppm

[0148]  1.94-2.19(2H, m),2. 38 (3H, s), 2. 41 (3H, s) ,6. 76-7. 78 (10H, m).

[0149]
(o] HO

e cl cl
D CDs HATU, TEA N NaBH, N
NT DMF o MeOH o
Oh D7D es%C,ah, 94% b M, 30 min, 78% b

NH
NH, o CDy NH cp,
D o D
D
D P J o

D

[0150] & 7
[0151]  N-{4-(7- & -5- %3 —2,3,4- =& —1H- 2EI3F [b] ML E —1- Pedk ) —3- FENR
H1-3,4,5,6- PUAL —2— =540 FF 2 28 FR Bk e 1) o1 4%
[0152]  [i] 1-(4- & 3% -2- AL R R IE ) -T- 4 -2,3,4- =& -1 % 9F [b] AR
-5 (2H) - Fil (2.39g) .3,4,5,6- PYRAC —2- =MACH KT EE (1. 04g) M =2 (1. 4nL,
10mmol) ) - FFELFAEEAZ (24mL) BRI 2-(7- %4 —1H- I =m -1- 3 )-1,1,3,3
- PR RS B EL 2h (3. 04g) , fEZUAA N T 65°CHid: 4 /N K I RV 4 ) » M
0. IN #HE8 (100mL) , H Z. B8 2.8 (100mL) FEHL . KA HLE A % B M AN ok B S BN 7K T L v A

RAKBAT e, I TCKBR RN T 18, SR 5 Z8 IR 250 7)o WG BT A8 5% v rp s el s A
(& T~ T b/ LR AEE= 3/1) 4k, 15 354 e R E AR bR B &4
3. 1g) »
[0153]  PRIR BT E M R
[0154]  'H-NMR (300MHz, CDC1,) & ppm
[0155]  1.86-2.31(2H, m),2.40(3H, s),2.87(2H, t, ] = 6. 3Hz),3. 16-5. 04 (2H, br),

6. 42_7. 4:1 (4:]_]7 m) ’ 7. 45_7. 70 <2H7 Hl) ’ 7. 76 <1H7 bI'. S) .
13
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[0156]  sEji@f 5

[0157]  N-{4-(7- & -5- &3k -2,3,4,5- PUA —1H- 3 [b] Bk = —1- $edk ) -3- kL
KA1 -3,4,5,6- PUTAR —2— =504 B I 2 PR I e () o) 4%

[0158]  7E 0°C ', i) N-{4—(7- 40 —5- %Kt —2,3,4,5- PU4& —1H- 259 [b] A2 & —1- 3
B -3- HHORIE 13,4, 5, 6- PURAR —2- =R R FELZ (3. 0g) MOFFEE (30mL) VR&
WIS (300mg) , 2 J7E 2 N e 30 8f. mR A HINA IN #E8 (40mL)
Sk (100mL) , FH 2,88 B (150mL) A5HL . $5AALZ MR AR R S AN K I3 A & 6
IK BRI, T K BREREN -1, S8 5 28 TRBR 2598 0o G FrAS5Ria H o ik A (i (& H
Yt/ LR CEE= 3/1 — 1/1) 4itk, SR JE Kkt & /K FR B P B 45 0, 19 2108 Aol AR 1K
PG (2. 362) -

[0159] AR - A kK

[0160]  J4 4 :225-228°C ( Z.EE - 7K ).

[0161]  ZHFHiAEE 1

[0162] RIS 15 S BUR T T7ik

[0163]  HFAE 12 AR IEFRI N Via 32468 K 5 HeLa Al (Via—HeLa) BUAE 24 fLIR HE5 55
N V2 524k %15 HeLa 4Hffd (V2-HeLa) FH D- PBS ¥t 2 K.

[0164] 7 [HIAVP 45 & ¥ F1 SC 30 P, 7E AVP(LuM) /278 T KA AELE T, 72 R M
(DMEM-0. 3% BSA) w7 [a] £L 7 % /i 45 Bl 94 2 19 [PHIAVP (V1a-Hela ;0. 4nM ~ 7nM, V2-Hel.a ;
0. 3nM ~ 6nM) i H: s S, B — 77, £ [PHIAVP 455 #5236, 76 & Fhilk B2 1) &AL & )
(Vla-HeLa ;1nM ~ 100nM, V2-HeLa ;0. InM ~ 10nM) FILEAE T, £E BV P A FL R [PH]
AVP (V1a—-Hela ;3. 3nM ~ 3. 7nM, V2-HeLa ;1. 4nM ~ 1. TnM) 1 H Jx o

[0165]  7E ACF, LA EAR P EIMIBUR AL 2 /NI, F D-PBS BE% 2 4k, FI& A 0. 1% SDS
[0, IN NaOH [=[USCZH 2, ) FHVBAA TN AR B s U CCHIAV (SRS 1 o BA U@ EAT 3K
[0166]  fREHEL K) KZAEE B, BiTFIA Scatchard plot figthfr [PHIAVP 454 Mo AN
LI R A . PHIAVP &5 A3 s238 5 1) A &7 T H CHIAVP 85 A R/ T
XA

[0167] 45462 (% ) = (B-NSB)/ (TB-NSB) X 100

[0168] (B :H AL EWFAE T I CHIAVP (1454 &, NSB :7EAEFRIC AVPL u M 4776 N [°H]
AVP 4558, TB AEAEFRIC AVP 1 oM ANEAE T PHIAVP 4G &)

[01691  FIA k4 &2, H ] 50 % 1) PHIAVP 454 HIS AL AR (1C,,) » A A
18 1Cs, RPE T IR+, HH LA KD .

[0170] K,= IC,/(1+[L]/K)

[0171]  (K,: [ "HIAVP BIREEHEL, (L] 356 T FH 0 [CHIAVP MK )

[0172] S8, #l T AR RInE=FEEN .

[0173]  Z5FHidES 2

[0174]  ARAR 2 RS

[0175] e ik & K dE 5%

[0176] % Obach J Jones S NIITTVE ( ZFHICHR 1.2) , & IR B A& R EAT 6] &, XF

14
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R e AT . B A, AHRCRARTI E BD Gentest HATH . PEMELE )0
R4 IFEH, BD, 1A AL S A fEAE DMSO F, [ H IR BN 1omM, B R RE, 44 N
100 v M,

[0177] < RMNAEZR >

[0178]
R4 1 uM
FF A% HL AR 0.2 mg/mL
% (NADPH/NADH) 1 mM
4R 5 mM

[0179]  100mM B PR Eh 2274 (pHT. 4)

[0180] % :n =4

[0181] < Mt >

[0182] A WS INAIREIY I RAAAR RAE 37°CF HlEs 3% 5 7%, ARG IR INFI A i R B . ¥
IREHEBE IS, 5597 0.5.10.20.30 A& 60 434, 4 R R0 5 ) [A) B — 043 IROBEVR, 4 B HE 1) OB
TS N2 S A WARYI R C SIS, A3 R BT Ik

[0183] M7k

[0184]  MAFIE S5, BEAT B 004 88, 4% BB AN g OB BB (LC-MS/MS) R illlsE
JSEAR Z2 AR B 1 AR AR AL I T o A HE EH S A A AT e S (BST) , FIH
i E 3% R+ LB RIA SR R RGN (MRM) .

[0185]  BdEfEtT

[0186] VAL EHIIEREE 2R T NAE H .

[0187]  BREEZE = (S RLMFA] t 2% BIPEAT AL A YD RUE AR / AR T AR ) + (x
REIFE] O 3-8y FIVPAT AL S VDRV T AR / PAARA 0T () U T AR

[0188] 5%k BA 2 ANEE FR I [A) AT A 46 1 B /> — TV L B B, SR HH ¥ 2R 08 B2 2 (0. 693/
ty) » BB, A (1) RBHEAAERZ (Clint) .

[0189]  Clint(uL/min/mg) = (0.693/t,,) +0. 2(mg/mL) X 1000 (1)

[0190] X T FrfF &P AL & M0 B I B 75 B 22, FIH Dunnett XUMIAS 38060 FH T AR
) 0 P2 R AT AL A LA

[0191] gk

[0192]  XPFEAREHE L HE S B (Ll 4) , vEUr AR RoRi A& rAR R FR O T . 1B N
R E PE AR AR B G 7 FR 2 (Clint) 4390 -

[0193]  FEA%IH 21444, 3(u L/min/mg)

[0194]  SEjiEf 4 :166+5. 3% (1 L/min/mg)

[0195]  (two—tailed Dunnett’ s test, *:p << 0.001)

[0196]  sEjafs] 4 B A5 FL A A b 2 25 i i 1 AR AR e T

[0197] ==

[0198] 1. R.S.Obach. Drug Metab. Dispos. 1999 (27) :1,350-1, 359

[0199] 2. H. Jones and J.B. Houston, Drug Metab Dispos, 2004 (32) :973-982.
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