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( - ) (XX11) 3
Cu(l) Cul
3
DMF, DME, DMA, , , DCM
THF DME (XXI11)
( ) ©)
, Suzuki (XXIV)
(XIX) ) . R 3
, (XXb)
-100 0
(XIX) (XVII) ,
, HCI, AcOH, TFA , THF
. (XVI111)
DCM
(XXV) 6
6
QY4 ZH oY,
Ri XVl Ry
Ra Ro
B(OH), Z
(XXIV) (XXvI1)
Rs
N
9 IRs
N
OH HO )n
or — |
oY ’‘n
2 " [IR‘
Rz
Z3
XXV (XXV)
Y ; (XXIV)
(XXVII) Z 5
(XXIV) Cu(OAcC) »
A (XXVII)
(XXVIII)
1 )
1 B (v)
(XXX) 7
7

2003-0048007

0
. (M
.Pd(OAc) 5. -
( , XX )
. ,Na ,CO 5,K ,CO
R 5 , Br | 0
, 0 ,
, Br | ()
(XVI11)
-78 THF n-BuLi
1 (XVIII)
, TFA
(XVIII) TFA
(XXIV)
Z,H , -
(XXVI)
, , DCM 4
, (XXVI) Y
. Y
(XXV)
(XXVI111)
(XXIX)
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sl . )
Rz Rz
Ro R
N0, N, 2 HNYO HNj
Rag Rag
(XXIX) (XXXI) (XXXH) (XXX)
(XXX1) (XXIX) (XXIX)
SnCl ,, (XXXII)
(XXX1) X 5 (XXX (XXX1)
X, ClI OH X, Cl (XXXI)
DCM THF (XXXI1T)
.X 5, OH (XXXI) DCM THF
DCC (XXXI11) (XXX) (XXXI
)] . ;BH 3 :THF, BH 3:Me ,S.
, , THF BH ;:Me , S
(XXXV) 8
8
Rs
N
5j 'R6
) N
OH HNRR, OH HOY 'n %j
Ry R
) (v o )n
Rz Rz Ry¢
Rsg” ~O R3s” "NRgRg
; Ry
Rsg” “NRgRg
(XXX1V) XXXVI) XXXV)
(XXX1V) , ' ,
L L L 112_ L
X) (XXXVI) pH 7 pH
2
X (XXXVI) (V) 1 B
(v) (XXXV)
(XXXVIID) 9
9
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N
R3 [I\I Rz
Y2 /N\
Lquq,Ls
Yz
XXXV XL) (XLI)
Rs Rs
N N
o]
) st)J\Rze )
(o) n (ch) Q n
Ry —— Ry
Ra Rz
N, /N~
L.{N,L5 L-tllq,l-s
H Rio
XLy QPOXVIIN
R 3 Br | , | (XXXVII) ( ) ©
) ’ t- 3 ’ ’ ’ THF
, BINAP(2,2'- ( )-1,1'- ) 18-
-6( ) (XXXIX) (XL)
(XLI) Y (Iv) 1, B
(XL) . (XLIN) Y , (XLI)
. Y1 Yo (orthogo
nal protection) . (XXXVIIT) (XLI1)
) , 1,2- , (XXc) (XXX
VII) (XLIN
pH 7 pH :
(XLIV) 10 (XLt
10
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Rs
N
OH Rs
R4 N
+ ot n
R2 R1
oY, HO' )n
Rg
ov;,
(XLHI) (Iv) (XLV)
I ;
o, oo o
Ry R
Ry Ry
XLviy (XLIV)
(XLry 1 B (v) (XLV)
. Y 4 (XLVI) . Y , (XL
V) : : ( )
(XLVI) . (XLVI) X3 C
I, Br, I, , (XXXVII) , , TEA, ,
, , DCM, THF, DMF, DMA (XLIV)
X 3 OH (XXXVII) 1 B
(XLV1)
D. ,
( ) H ) /
/ (¢ , ), (attention deficit hyperactivity disorders: ADHD),
H il il il i) ( - )1 ) i)
H 3 ’ ’ ’ ’ ’
1.
’ , b bl L , 4
’ ’ 3 N_ ’ ’
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', ed. H. Bundgaard, Elsevier, 1985

(G )
3 3 H 1 SSRI
1 ( H )1 1 1 (
)1 ) 7 ’ b ’ ’ )
1) 1 ) l
5 1000 mg
, 5mg, 7 mg, 10 mg, 15 mg, 20 mg, 35 mg, 50 mg, 75 mg, 100 mg, 12
0 mg, 150 mg . .
, (-)- -p- ~d- NG
)= -p- -1-
HPLC
) 1 , 1 1 2,3 4
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ADHD
1 1 1 1,000 mg . ,
1.0, 5.0, 10.0, 15.0, 25.0, 50.0, 1
00, 250 500 . 1
0.01mg/kg 20mg/kg . , 1 0.02
mg/kg 10mg/kg , 1 0.05mg/kg 10mg/kg . 1 1 4
2.
H ,H 5 SSRI (NSSRI)
( 1 )1
: ., (a)  (
b) 2 ,
- - 1 (C)

OH

- 25—



DCE(200ml) (109),

(249) .16

oml) DCM(5 x 100ml)

(5.59)

A
e

o

O
K;=36 nM
4-(1- - )-

DMF(40ml)
100° C

3
22

(5.79), 4-

(8.9ml)

(100ml)

) (2.09)

(d, J=6.6 Hz, 6H).

Sen

1- - -4-

(350ml)  1- -
(7.300)
5% NaOH (300ml)

—4-
(300ml)

(35.30)

o
/ON’U\ok

@

o<

4-[4-(1-tert- -

4-(4- -

tert-
~tert-

-1-
(3.519),
(3.789)

2003-0048007

(4.7ml)
(10

(1.7ml) (13mg)
(3 x 100ml)

(0-15% 2M

HNMR
(400 MHz, CDCl,): 9.86 (s, 1H), 7.81 (d, J=8.6 Hz, 2H), 6.99 (d, J=8.6 Hz, 2H), 4.43
(m, 1H), 2.82-2.72 (m, 3H), 2.42 (m, 4H), 2.08-2.00 (m, 2H), 1.89-1.80 (m, 2H), 1.06

(51.29)

. 24

- 26 -

50° C
DCM
DCM (4x100ml)

( 68 , 1.5mm Hg)

-1- tert-

(3.11g), 4- -
(6.25¢; : 3 mmol/qg)

-1-
DCM 100ml
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(15-30% ) (3.209)
5
Cr
o
?
N
4—( -4- )-
DMF (100ml) 4-- - -1- tert- (14.99g) 4- (10.
350) (60%, 3.89) . 65 16
. (1L) (3x400 ml)
(500ml) (20ml) .24 , 5%
(300ml) (300ml) DCM(3x300 ml)
. (12.239)
6
o)
EO>
4-(4- -1- - )-
THF(10ml) 4- - -1- tert- (1.69), 4- -1- - (1.29)
(2.49) THF(GmMI) -tert- (2.19)
.24 . (0-10% 2M /DCM)
(1.99) . (10ml) 2M (14ml)
.24 , 1:1 (1.29)
(1.1g) 10% (20ml) DCM(20ml) . 10
DCM (2x15ml) 0
(781ml)
7
o}
Isae
?
K\ED
o
4-(4- -4- - )- -1- tert-
DMF(320ml) tert- 4- -1- (32.49), 4- (20.09)
(52.59) 48 110 , (100ml)
(3x500 ml) . (100ml) (100ml)
(2x200ml) (47.29) . DCM(300ml
) (7.09) (2.4ml) (1.3ml) 5.9

- 27 -



9) .16 10% (50 ml) DCM (2 x 500 ml)
(100ml) (100ml) .
(0.5 - 5.5% 2M /DCM) (6.69)
8
Cr
o
N
o
K, = 1600 nM
4-[4~( -4- - 1-
(40ml) 11 (6.69) (30ml) 4N
16 10% (50mL)
DCM(2x500ml) (200ml) (200ml)
(5.49)
'H NMR (400 MHz, CDCl,): 7.21 (d, J = 8.6 Hz, 2H), 6.86 (d, J =
8.6 Hz, 2H), 4.38-4.34 (m, 1H), 3.70 (t, J = 4.6 Hz, 4H), 3.43 (s, 2H), 3.19-3.13 (m,
2H), 2.42 (t, J = 4.3 Hz, 2H), 2.10-2.00 (m, 2H), 1.73-1.65 (m, 2H).
9
O
0
@
K, =48 nM
1-[4~( -4- - 1-
DMF(320mL) tert- - -1- (32.49), 4- (20.09),
(52.59) 110 48 (400mL)
(3x500mL) (3x200ml) (200ml)
(2x200mL) (47.
29) . DCM(300mL) (7.09), (2.8mL), (1.2mL)
(5.90) .16 10% (50mL)
, DCM(2x500mL) (100ml) (200ml)
(0.5 - 5.5% 2M /DCM)
(8.69)
(30ml) (40ml) 4N .
16 . 10% (50mL) DCM(2x500ml)
(200ml) (200ml)
((0.5 - 5.5% 2M /DCM) (3.49)

'H NMR (400 MHz, CDCl,): 7.20 (d, J =

8.5 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.37-4.30 (m, 1H), 3.40 (s, 2H), 3.17-3.11 (m,
2H), 2.75-2.68 (m, 2H), 2.35 (br s, 4H), 2.03-1.99 (m, 2H), 1.69-1.61 (m, 2H), 1.59-

1.53 (m, 2H), 1.43-1.39 (m, 2H).

- 28 -
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3-(1- - -4- )-
THF (5mL) 3 (716mL), 3- (672mL)
THF (5mL) -tert- (1.49)
. (20mL) 20% (20mL)
(0.1-10% 2M /DCM)
mg)
11
ISA®
o
SD
o
K, =982 nM
4-[4-(1- - -4- )- 1
(0.068mL) THF (1mL) 10 (137mL),
(13mg) .16
DCM(3x3mL)
(0.5-5.5% 2M /DCM)
*H NMR (400 MHz, CDCl,): 7.33-7.23 (m, 5H),
7.20 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.32-4.23 (m, 1H), 3.69 (t, J = 4.6
Hz, 4H), .53 (s, 2H), 3.42 (s, 2H), 2.77-2.73 (m, 2H), 2.42 (t, J = 4.3 Hz, 4H), 2.32-
2.26 (m, 2H), 2.02-1.96 (m, 2H), 1.85-1.77 (m, 2H).
12
@) :
o}
N
o/
K, =3.0nM
4-[4-(1- - -4- )- ]
(0.068mL) THF (1mL) 10 (137mL),
(13mgQ) .16
DCM(3x3mL)
/DCM)

(0.5-5.5% 2M

- 29 -
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(1.69)
.16
(20mL)

(50

(0.051mL)
(0.036mL) 4

(94mg.)

(0.052mL)
(0.036mL) 4

(73mg£])
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'H NMR (400 MHz, CDCl,): 7.21 (d, J = 8.6 Hz,
2H), 6.85 (d, J = 8.6 Hz, 2H), 4.33-4.29 (m, 1H), 3.70 (t, J = 4.6 Hz, 4H), 3.42 (s,
2H), 2.92-2.86 (m, 2 H), 2.57-2.51 (m, 2H), 2.43-2.28 (m, 7 H), 2.09-2.02 (m, 2H),
1.92-1.81 (m, 6H), 1.31-1.20 (m, 4H).

13

A
SO

N
o
K =62 nM
4-[4-(4- -4- - )- -4- ]1- -2-
(0.068mL) THF (1mL) 10 (137mL), 4- -2- (44mL)
(13mg) .16 (0.036mL) .4
DCM(3x3mL) .
(0.5-5.5% 2M /DCM) (33mg)

'H NMR (400 MHz, CDCI,): 7.04 (d, J = 8.5 Hz,
2H), 6.84 (d, J = 8.6 Hz, 2H), 4.32-4.27 (m, 1H), 3.70 (t, J = 4.6 Hz, 4 H), 3.42 (s,
2H), 2.74-2.62 (m, 4H), 2.43 (t, J = 4.2 Hz, 4H), 2.33-2.27 (m, 2H), 2.18 (s, 3H),
2.02-1.76 (m, 6H).

14

S0

N
o
K, =154 nM
4-[4-(1- - —4- - 1-
(0.068mL) THF (1mL) 10 (137mL), (0.061mL)
(13mg) .16 (0.036mL)
.4 DCM(3x3mL) .
(0.5-5.5% 2M /DCM) (100mg)

H NMR (400 MHz, CDCl,): 7.20 (d, J = 8.6
Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.29-4.23 (m, 1H), 3.70 (t, J = 4.6 Hz, 4H), 3.42 (s,
2H), 2.70 (t, J = 4.6 Hz, 2H), 2.43 (t, J = 4.2 Hz, 4H), 2.20 (t, J = 9.1 Hz, 1H), 2.13
(d, J=7.1 Hz, 1H), 2.00-1.84 (m, 9H), 1.52-1.43 (m, 1H), 1.28-1.13 (m, 3H), 0.91-
0.82 (m, 2H).

15
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N
N
K, =3.5nM
4-[4- - -4- )- ]
(0.068mL) THF (1mL) 10 (137mL),
(13mg) .16
DCM(3x3mL)
(0.5-5.5% 2M /DCM)

'H NMR (400 MHz, CDCl,): 7.20 (d, J = 8.6
Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.29-4.23 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 3.42 (s,
2H), 2.72-2.69 (m, 2H), 2.42 (t, J = 4.4 Hz, 4H), 2.19 (t, J = 9.0 Hz, 1H), 2.09 (d, J =
7.3 Hz, 1H), 2.00-1.95 (m, 2H), 1.83-1.72 (m, 3H), 0.90 (d, J = 6.6 Hz, 6H).

16

/O\l/\/
o)

o
K =6.0 nM
4-[4- - -4- )- 1
(0.068mL) THF (1mL) 10 (137mL),
(13mg) .16
DCM(3x3mL)
(0.5-5.5% 2M /DCM)

'H NMR (400 MHz, CDCl,): 7.21 (d, J = 8.6 Hz,
2H), 6.85 (d, J = 8.6 Hz, 2H), 4.34-4.28 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 3.42 (s,
2H), 2.79-2.75 (m, 2H), 2.42 (t, J = 4.3 Hz, 4H), 2.37-2.33 (m, 4H), 2.06-1.99 (m,
2H), 1.88-1.80 (m, 2H), 1.59-1.50 (m, 2H), 0.91 (t, J = 7.4 Hz, 6H).

17

S

o

K; = 380 nM

4-{a-[1- )- - 1= 3

- 31 -

(0.091mL)
(0.036mL)

(198m§)

(0.072mL)
(0.036mL)

(85mg)
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(0.068mL) THF (1mL) 10 (137mL), 2- (0.156mL)

(13mg) .16 (0.036mL)
DCM(3x3mL) .
5-5.5% 2M /DCM) (108mg)

'H NMR (400 MHz, CDCl,): 7.20 (d, J = 8.5
Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.20-4.24 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 3.42 (s,
2H), 2.80-2.73 (m, 2H), 2.60-2.57 (m, 1H), 2.48-2.33 (m, 6H), 1.99 (m, 2H), 1.84-
1.74 (m, 1H), 1.57-1.54 (m, 9H), 0.94 (d, J = 6.5 Hz, 3H), 0.90-0.87 (m, 3H).

18

fon

N
o/
K =1.9nM
4-[4-(1-2 - - -4- )- ]
(0.068mL) THF (1mL) 10 (137mL), 2- (0.089mL)
(13mg) .16 (0.036mL)
DCM(3x3mL) .
(0.5-5.5% 2M /DCM), (75mgQ)

'H NMR (400 MHz, CDC,): 7.20 (d, J = 8.6 Hz,
2H), 6.85 (d, J = 8.6 Hz, 2H), 4.29-4.24 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 3.42 (s,
2H), 2.81-2.73 (m, 2H), 2.51-2.32 (m, 6H), 2.05-1.95 (m, 2H), 1.83-1.75 (m, 2H),
1.62-1.56 (m, 1H), 1.34-1.26 (m, 2H), 0.99 (d, J = 6.6 Hz, 3H), 0.90 (t, J = 7.4 Hz,

3H).
19
o
o}
N
o/
K = 1.8 nM
4-[4-(1- - -4- )- ]
(0.068mL) THF (1mL) 10 (137mL), (0.088mL)
(13mg) .16 (0.036mL)
DCM(3x3mL) .
(0.5-5.5% 2M /DCM), (168mg)

"H NMR (400 MHz, CDCL,): 7.22 (d, J = 8.6
Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 4.44-4.35 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 3.43 (s,
2H), 2.95-2.88 (m, 1H), 2.76-2.54 (m, 2H), 2.42 (t, J = 4.4 Hz, 4H), 2.16-2.08 (m,
2H), 1.94-1.91 (m, 4H), 1.78-1.72 (m, 2H), 1.62-1.57 ( m, 4H).

- 32 -
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K, =10 nM
4-[4-(4- -4- - )- -1- 1  -2-
(0.068mL) THF (1mL) 9 (137mL), 2- -2- (44mL)
(13mg) .16
DCM(3x3mL) . (0.5-5.5% 2M
/DCM), (42mg)
"H NMR (400

MHz, CDCL): 7.19 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 4.31-4.26 (m, 1H),
3.40 (s, 2H), 2.75-2.61 (m, 4H), 2.36-2.22 (m, 6H), 2.18 (s, 3H), 2.27-1.72 (m, 6H),
1.59-1.53 (m, 4H), 1.47-1.35 (m, 2H).

21

o

4
SNTN
H
K =3.0nM
[4-(- - -4- - 1-6- - -2)
DCE (3mL) 2 (175mL), 2- -5- (87mL) (0.05mg)
(257mL) .16 10% (ImL)
DCM(3x3mL) : ( ) :
(0-8% 2M /DCM), (103mg)

'H NMR (400 MHz, CDCl,): 7.93 (s, 1H),
7.26-7.21 (m, 3H), 6.86 (d, J = 8.6 Hz, 2 H), 6.32 (d, J = 8.41, 1 H), 4.66-4.61 (br m,
1H),4.39 (d, J = 5.7, 2H), 4.31-4.24 (m, 1H), 2.81-2.70 (m, 3H), 2.42-2.34 (m, 2H),
2.17 (s, 3H), 2.04-1.96 (m, 2H), 1.86-1.76 (m, 2H), 1.07 (d, J = 6.7, 6H).

22
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[5- - -2- )-[4-(1- - -4- )-
DCE (3mL) 2 (200mL), 2- -5-
(257mL) .16
) DCM(3x3mL) .
(0-8% 2M /DCM),

'H NMR (400 MHz, CDCL): 8.05
(s, 1H), 7.35 (dd, J = 8.8, 2.5 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.8 Hz,
2H), 6.32 (d, J = 9.0 Hz, 1H), 4.84-4.78 (m, 1H), 4.39 (d, J = 5.7 Hz, 2H), 4.31-4.25
(m, 1H), 2.81-2.70 (m, 3H), 2.41-2.35 (m, 2H), 2.05-1.96 (m, 2H), 1.84-1.76 (m, 2H),
1.05 (d, J = 6.1 Hz, 6H).

23

O
o

K, = 5.8 nM

N

[4-(- : -4- - I-

DCE (3mL) 2 (200mL), (104mL)
(257mL) .16
DCM(3x3mL) : (
0-8% 2M /DCM),
1HNMR(400MHz,CDCl3):7.27(d,J=8.2Hz,1H),
7.19-7.15 (m, 2H), 6.89 (d, J = 8.6 Hz, 2H), 6.73-6.69 (m, 1H), 6.65-6.62 (m, 2H),
43L423Mx3HL&9&&90mr&1HL2B&270mL3HL2A32340m2HL205
1.96 (m, 2H), 1.86-1.76 (m, 2H), 1.06 (d, J = 6.7, 6H).

24

S0
O

K =9.5nM
1-[4-(1- - -4- )- 1-
(0.068mL) THF (1mL) 9 (137mL),
(13mg) .16
DCM(3x3mL) .
(145mgq)

- 34 -
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1-
(104mL) (0.05mg)
10%
( )
(137mg)
(0.05mg)
10% (AmL)
)
(136mg)

(0.051mL)

(0.5-5.5% 2M

(ImL

/DCM),



'H NMR (400
MHz, CDCl,): 7.34-7.23 (m, 5H), 7.21 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H),
4.32-4.26 (m, 1H), 3.53 (s, 2H), 3.48 (s, 2H), 2.90 (bs, 1H), 2.76-2.72 (m, 2H), 2.43
(bs, 3H), 2.39 (t, J = 8.7 Hz, 2H), 2.01-1.96 (m, 2H), 1.85-1.77 (m, 2H), 1.63-1.57
(m, 4H), 1.47-1.38 (m, 2H).

S
ON

K =6.9 nM
1-[4-(1- - -4~ - 1-
(0.068mL) THF (1mL) 9 (137mL), (137mL),
L) (13mg) .16
DCM(3x3mL) .
/DCM), (141mg)

H NMR (400
MHz, CDCy): 7.19 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.30-4.25 (m, 1H),
3.40 (s, 2H), 2.88-2.83 (m, 2H), 2.50-2.45 (m, 2H), 2.40-2.29 (m, 5H), 2.07-1.74 (m,
8H), 1.65-1.62 (m, 1H), 1.59-1.54 (m, 4H), 1.45-1.42 (m, 4H), 1.30-1.19 (m, 4H),
1.14-1.07 (m, 1H).

26

JL70
@i

K) =10 nM
1-[4-(1- - -4- )- 1-
(0.068mL) THF (1mL) 9 (137mL),
(13mgQ) .16
DCM(3x3mL) .
/DCM), (163mg)
"H NMR (400

MHz, CDCl,): 7.19 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 4.27-4.23 (m, 1H),
3.40 (s, 2H), 2.76-2.64 (m, 2H), 2.43-2.28 (bs, 4H), 2.24-2.08 (m, 4H), 2.03-1.92 (m,
2H), 1.65-1.62 (m, 1H), 1.85-1.36 (m, 13H), 1.30-1.09 (m, 4H), 0.93-0.79 (m, 2H).

27

- 35-
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(0.052m

(0.5-5.5% 2M

(0.061mL),

(0.5-5.5% 2M



o

0

O

K= 37 nM

4-[3-(1- - -4- )= 1-

DCE(2mL) 10 (50mL), (21mL)

64mL) .16 10% (ImL)
/DCM), ( ) (46mg) |

*H NMR (400 MHz, CDCl,): 7.20 (t, J = 7.6 Hz, 1H), 6.91-6.87 (m, 2H),
6.82-6.78 (m, 1H), 4.34-4.27 (m, 1H), 3.71 (t, J = 3.71, 4H), 3.46 (s, 2H), 2.83-2.71
(m, 3H), 2.47-2.35 (m, 6H), 2.05-1.97 (m, 2H), 1.86-1.77 (m, 2H), 1.06 (d, J = 6.5
Hz, 6H).

S
@i

K=1.3nM
1-[4-(1- - —-4- - 1-
(0.068mL) THF (1mL) 9 (137mL),
(13mg) .16
DCM(3x3mL) .
DCM), (105mg)
H NMR (400

MHz, CDCl,): 7.19 (d, J = 8.4 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 4.30-4.26 (m, 1H),
3.40 (s, 2H), 2.75-2.70 (m, 2H), 2.40-2.20 (m, 7H), 2.06-1.93 (m, 2H), 1.86-1.68 (m,
5H), 1.59-1.37 (m, 6H), 0.92-0.86 (m, 3H).

ST
O

K, =0.9 nM

1-[4-(1- - -4~ )= 1-

- 36 -

(0.072mL),

(0.5-5.5% 2M

2003-0048007

DCM(3x3mL)
(0-15% 2M



(0.068mL) THF (1mL) 9 (137mL), (0.091mL),
(13mg) .16
DCM(3x3mL) (0.5-5.5% 2M

/DCM), (91mgq)

H NMR (400
MHz, CDCI,): 7.19 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.28-4.23 (m, 1H),
3.39 (s, 2H), 2.72-2.69 (m, 2H), 2.35 (bs, 4H), 2.21-2.16 (m, 2H), 2.09 (d, 2H), 2.01-
1.95 (m, 3H), 1.69-1.53 (m, 3H), 1.44-1.38 (m, 2H), 0.90 (d, J = 6.6 Hz, 6H).

30

A
ON

K, =16 nM
1-{4-[1-(1- )- -4- - 3
(0.068mL) THF (1mL) 9 (137mL), 2- (0.156mL),
(13mg) .16
DCM(3x3mL) . (0.5-5.5% 2M
(228mg)

H NMR (400
MHz, CDCL,): 7.19 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.28-4.22 (m, 1H),
3.40 (s, 2H), 2.79-2.72 (m, 2H), 2.59-2.56 (m, 1H), 2.46-2.31 (m, 6H), 1.83-1.73 (m,
2H), 1.57-1.53 (m, 4H), 1.43-1.38 (m, 8H), 1.32-1.21 (m, 10H), 0.98 (d, J = 6.5 Hz,
3H), 0.89 (t, J = 6.8 Hz, 3H).

31

N
O

K =0.5nM
4-[4-[1-2 - - -4- )- 1-
(0.068mL) THF (1mL) 9 (137mL), 2- (0.089mL),
(13mg) .16
DCM(3x3mL) . (0.5-5.5% 2M
(164mgq)

- 37 -

2003-0048007

/DCM),

/DCM),



H NMR (400
MHz, CDCly): 7.19 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.28-4.22 (m, 1H),
3.39 (s, 2H), 2.89-2.72 (m, 2H), 2.50-2.31 (m, 6H), 1.98-1.95 (m, 2H), 1.83-1.72 (m,
2H), 1.59-1.53 (m, 6H), 1.43-1.37 (m, 2H), 1.34-1.23 (m, 1H), 0.98 (d, J = 6.5 Hz,
3H), 0.90 (t, J = 7.4 Hz, 3H).

S
@i

K= 0.7 nM
1-[4-[1- - -4- )- 1-
(0.068mL) THF (1mL) 9 (137mL),
(13mg) .16
DCM(3x3mL) .
M), (250mgQ)
'H NMR (400

MHz, CDCl,): 7.19 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.34-4.23 (m, 1H),
3.39 (s, 2H), 2.87-2.73 (m, 2H), 2.55-2.47 (m, 1H), 2.40-2.26 (m, 6H), 2.05-1.95 (m,
2H), 1.91-1.79 (m, 4H), 1.73-1.49 (m, 8H), 1.46-1.37 (m, 4H).

LT

.

N

N1

K =9nM
4-(4- -1- - )- -
THF (1mL) 6 (130mL), (0.06mL),

(0,07mL) . 16
/DCM), (18mg)
H

NMR (400 MHz, CDCL): 7.75 (t, J = 1.2 Hz, 1H), 7.28 (d, J = 9.0 Hz, 2H), 7.20 (t, J =
1.4 Hz, 1H), 7.18 (t, J = 1.2 Hz, 1H), 6.99 (d, J = 8.8 Hz, 2H), 4.35-4.27 (m, 1H),
2.76-2.67 (m, 2H), 2.26-2.18 (m, 2H), 2.10 (d, J = 7.24 Hz, 2H), 2.05-1.96 (m, 2H),
1.87-1.73 (m, 3 H), 0.90 (d, J = 6.5 Hz, 6H).

34

- 38 -

(0.088mL),

(0.5-5.5% 2M

2003-0048007

/DC

(3mg)

(0-8% 2M



N—/
Ki=1.4nM
1- -4-(4- -1- - )-
THF (0.1mL) 6 (130mL), (0.06mL),
(0.07mL) .16
/DCM), (57mg)

'H
NMR (400 MHz, CDCL,): 7.75 (t, J = 1.2 Hz, 1H), 7.28 (d, J = 9.0 Hz, 2H), 7.20 (t, J =
1.2 Hz, 1H), 7.17 (t, J = 1.2 Hz, 1H), 6.99 (d, J = 9.0 Hz, 2H), 4.39-4.29 (m, 1H),
2.87-2.77 (br m, 1H), 2.57-2.48 (m, 1H), 2.40-2.30 (m, 2H), 2.08-1.99 (m, 2H), 1.94-
1.82 (m, 5H), 1.75-1.64 (m, 2H), 1.61-1.61 (m, 2H), 1.47-1.37 (m, 2H).

35
o
o
SN N
H
K =3.4nM
[4-(1- - -4- )= 1- -2- -
DCM (7mL) 2 (522mL), 2- (230mg),
(720mL) .16
DCM(3x10mL) . (
(1-7% 2M /DCM),

'H NMR (400 MHz, CDCl,): 8.10 (m, 1H), 7.40

(m, 1H), 7.28-7.24 (m, 2H), 6.9-6.85 (M, 2H), 6.58 (M, 1H), 6.37 (m, 1H), 4.77 (m,
1H), 4.41 (d, J=5.8 Hz, 2H), 4.28 (m, 1H), 2.82-2.71 (m, 4H), 2.39 (m, 3H), 2.05-1.97

(m, 3H), 1.85-1.76 (m, 3H), 1.06 (d, J=6.6 Hz, 6H).

36

IS
O

Il
N

K, = 600 nM
4-(1- - —4- )-
DCM (3mL) 5 (226mg), (0.5mL),

- 30 -

2003-0048007

(3mg)
(0-8% 2M

(0.013mL)
10% (8mL)

)
(417mg)

(0.019mL)



2003-0048007

(360mL) .16 10% (5mL)
DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (67mg)

"H NMR (400 MHz, CDCly): 7.53 (d, J=8.8 Hz, 2H), 6.91 (d, J=8.8 Hz, 2H),

4.37 (m, 1H), 2.71 (m, 2H), 2.41 (q, J=7.1, 2H), 2.28 (m, 2H), 1.99 (m, 2H), 1.82 (m,
2H), 1.07 (t, J=7.1, 3H).

37

K, = 6000 nM
4-(1- - -4- )-
DCM (3mL) 5 (203mg), (0.14mL), (0.08mL)
(320mL) .16 10% (5mL)
, DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (145mg)

'H NMR (400 MHz, CDCl,): 7.58 (d, J=8.8 Hz,

2H), 7.32-7.28 (m, 2H), 7.21 (m, 3H), 6.94 (d, J=8.8 Hz, 2H), 4.45 (br,1H), 2.84 (br,
4H), 2.66 (br, 2H), 2.42 (br, 1.5H), 2.04 (br, 1.5H), 1.91 (br, 2H), 1.55 (br, 1H).

38

Q/D

Q

N
K, =24 nM
4-(1- - -4- )-
DCM (3mL) 5 (206mg), (0.1mL), (0.08mL)
(320mL) .16 10% (5mL)
DCM(3x10mL) . ( ) :
(1-7% 2M /DCM), (66mg)

'H NMR (400 MHz, CDCI,): 7.58 (d, J=8.8 Hz, 2H), 6.93 (d, J=8.8 Hz, 2H),

4.41 (br, 1H), 2.81-2.54 (br, m, 3H), 2.23-1.46 (br, m, 12H).

39

— 40 -



IS
O

I

N
K; =5000 nM
4-(1- - -4- )-
DCM (3mL) 5 (213mg), (0.529),
(340mL) . 16
, DCM(3x10mL) .
(1-7% 2M /DCM),

H NMR (400 MHz, CDCLy): 7.57 (d, J=9.1Hz,
2H), 6.93 (d, J=9.1 Hz, 2H), 4.40 (m, 1H), 2.69 (br, 2H), 2.37-2.28 (br, 2H), 2.32 (s,
3H), 2.0 (m, 2H), 1.87 (m, 2H).

o

i

N
K, =26 nM
4-(1-sec- - -4- )-
DCM (3mL) 5 (211mg), 2- (0.13mL),
(330mgQ) .16
DCM(3x10mL) . (
(1-7% 2M /DCM),

'H NMR (400 MHz, CDCl,): 7.56 (d, J=9.1 Hz, 2H), 6.93 (d, J=9.1 Hz, 2H),
4.36 (br, 1H), 2.77 (br, 2H), 2.50 (br, 2H), 2.37 (br, 1H), 2.02 (br, 2H), 1.81 (br, 2H),
1.58 (br, 1H), 1.30 (m, 1H), 1.0 (br, d, J=6.1 Hz, 3H), 0.91 (t, J=7.3 Hz, 3H).

L0

W

N
K; = 5000 nM
4-(1- - -4~ )-
DCM (3mL) 5 (203mg), (0.13mL),
(330mgQ) .16
DCM(3x10mL) .
(1-7% 2M /DCM),

- 41 -
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(0.08mL)
10% (5mL)
)
(91mg)

(0.07mL)
10% (5mL) ,

)
(91mgQ)

(0.07mL)
10% (5mL)
)
(112mgq)
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'H NMR (400 MHz, CDCL,): 7.56 (d, J=8.8 Hz,
2H), 7.33 (m, 3H), 7.27 (m, 2H), 6.93 (d, J=8.8 Hz, 2H), 4.40 (br, 1H), 3.54 (br, 2H),
2.73 (br, 2H), 2.32 (br, 2H), 1.99 (br, 2H), 1.84 (br, 2H), 1.56 (br, 1H).

42
O*
o OH

Il
N

K = 2000 nM
4-[1-(2- -1- - )- -4- )-
DCM (3mL) 5 (205mg), 1- -2- (0.14mL), (0.08mL)
(330mgQ) .16 10% (5mL)
, DCM(3x10mL) . ( )
(1-7% 2M /DCM), (161mg)

'H NMR (400 MHz, CDCl,): 7.57 (d, J=8.8 Hz,
2H), 8.93 (d, J=8.8 Hz, 2H), 4.42 (m, 1H), 3.42 (m, 1H), 3.32 (m, 1H), 2.88 (m, 2H),
2.64 (m, 2H), 2.33 (m, 1H), 2.03 (m, 2H), 1.84 (m, 2H), 0.92 (d, J=6.6 Hz, 3H).

A070

Il

N
K; =6000 nM
4-(1- - —4- )-
DCM (3mL) 5 (221mg), (0.2mL) (0.08mL)
(340mg) .16 10% (5mL)
, DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (205mg)

'H NMR (400 MHz, CDCl,): 7.57 (d, J=0.1 Hz,
2H), 6.93 (d, J=9.1 Hz, 2H), 4.37 (br, 1H), 2.69 (br, 2H), 2.22 (br, 2H), 2.14 (br, 2H),
1.98 (br, 2H), 1.86-1.63 (m, 7H), 1.47 (br, 1H), 1.29-1.10 (m, 3H), 0.88 (m, 2H).

44

— 42 -



4-(1- - -4- )-
DCM (3mL) 5 (202mg), (0.17mL)
(340mg) .16
DCM(3x10mL) . (
(1-7% 2M /DCM),

'H NMR (400 MHz, CDC,): 7.56 (d, J=8.8 Hz,
2H), 6.93 (d, J=8.8 Hz, 2H), 4.37 (m, 1H), 2.84 (m, 2H), 2.47 (m, 2H), 2.32 (br, 1H),
2.01 (br, 2H), 1.89-1.77 (m, 6H), 1.63 (m, 1H), 1.30-1.17 (m, 4H), 1.10 (m, 1H).

L
L

I
N

K =19 nM
4-(1- - -4- )-
DCM (3mL) 5 (210mg), (0.14mL)
(330mgQ) .16
DCM(3x10mL) . (
(1-7% 2M /DCM),

'H NMR (400 MHz, CDCL,): 7.57 (d, J=8.8 Hz,
2H), 6.94 (d, J=8.9 Hz, 2H), 4.40 (br, 1H), 2.91-2.23 (brr, m, 5H), 2.13-1.35 (m,
12H).

46

/O/\/
[s)

1f
N

K; =250 nM
4-(1- - -4- )-
DCM (3mL) 5 (211mg), (0.15mL)
(330mgQ) .16
DCM(3x10mL) . (
(1-7% 2M /DCM),

'H NMR (400 MHz, CDCl,): 7.57 (d, J=9.1 Hz,
2H), 6.93 (d, J=9.1 Hz, 2H), 4.42 (br, 1H), 2.76 (br, 2H), 2.35 (br, 3H), 2.05 (br, 2H),
1.87 (br, 2H), 1.56 (br, 2H), 0.92 (t, J=7.3 Hz, 3H).

47

— 43 -
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(0.08mL)
10% (5mL)
)
(241mgq)

(0.08mL)
10% (5mL)
)
(237mg)

(0.07mL)
10% (5mL)
)
(64mgQ)
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AT

Il
N

K, =76 nM
4-(1- - -4- )-
DCM (3mL) 5 (202mg), (0.21mL) (0.07mL)
(360mg) .16 10% (5mL)
, DCM(3x10mL) . ( )
(1-7% 2M /DCM), (211mg)

'H NMR (400 MHz, CDCl,): 7.56 (d, J=9.1 Hz,
2H), 6.93 (d, J=9.1 Hz, 2H), 4.37 (br, 1H), 2.69 (br, 2H), 2.22 (br, 2H), 2.09 (br, 2H),
1.98 (br, 2H), 187-1.73 (m, 3H), 0.90 (d, br, J=7.3 Hz, 6H).

48

ATV

N
Ki=72nM
4-(1- - -4- )-
DCM (3mL) 5 (215mg), (0.16mL) (0.07mL)
(340mg) .16 10% (
5mL) , DCM(3x10mL) . ( )
(1-7% 2M /DCM), (173mg)
'H NMR (400

MHz, CDCl,): 7.56 (d, J=8.1 Hz, 2H), 6.93 (d, J=9.1 Hz, 2H), 4.40 (m, 1H), 2.83 (m,
2H), 2.40 (m, 2H), 2.29 (d, J=6.6 Hz, 2H), 2.03 (m, 2H), 1.87 (m, 2H), 0.88 (m, 1H),
0.52 (m, 2H), 0.11 (m, 2H).

o

N NH
an
K =14 nM
5- -2-[4-(1- - -4- )- 1-1H-
DMA (2mL) 2 (260mgq), 4- - -1,2- (156mgq) (280mgQ)
. (1-7% 2M /

100 12

- 44 -



DCM), (191mg)

'H NMR (400
MHz, CDCI,): 7.99 (d, J=9.1 Hz, 2H), 7.54 (m, 1H), 7.51 (m, 1H), 7.21 (m, 1H), 7.09
(d, J=9.1 Hz, 2H), 4.51 (m, 1H), 2.84 (m, 2H), 2.77 (m, 1H), 2.51 (m, 2H), 2.07 (m,
2H), 1.82 (m, 2H), 1.10 (d, J=6.6 Hz, 6H).

K =1.0 nM
1-[4-(1- - -4- )- 1-4- -[1,4]
DCM (3mL) 2 (171mg), N- (0.09mL)
(220mgQ) .16
, DCM(3x10mL) .
(1-7% 2M /DCM),

'H NMR (400 MHz, CDCL,): 7.22 (d, J=8.6 Hz,
2H), 6.84 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.55 (s, 2H), 2.82-2.72 (m, 3H), 2.71-2.63
(m, 6H), 2.61-2.57 (m, 2H), 2.41-2.36 (m, 2H), 2.35 (s, 3H), 2.00 (m, 2H), 1.85-1.76
(m, 4H), 1.06 (d, J=6.6 Hz, 6H).

51

o

o
&

|
K =1.7nM

-[4-(1- - -4- - 1 -
DCM (3mL) 2 (167mag), - - (0.08mL)

(220mg) .16
, DCM(3x10mL) . (
(1-7% 2M /DCM),

H NMR (400 MHz, CDCl,): 7.19 (d, J=8.6 Hz,
2H), 6.85 (d, J=8.6 Hz, 2H), 4.27 (m, 1H), 3.40 (s, 2H), 2.82-2.71 (m, 3H), 2.39 (m,
2H), 2.34 (m, 2H), 2.16 (s, 3H), 2.00 (m, 2H), 1.85-1.76 (m, 2H), 1.52-1.45 (m, 2H),
1.38-1.27 (m, 2H) 1.06 (d, J=6.6 Hz, 8H), 0.90 (t, J=7.3 Hz, 3H).

52
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(0.07mL)
10%

)
(121mg)

(0.07mL)
10%

)
(157mgq)
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(5mL)

(5mL)



o
/'\55

2003-0048007

K =1.5nM
N-[4-(1- - -4- )- J-N,N',N'- - -1,2-
DCM (3mL) 2 (171mg), N,N',N'- - -1,2- (0.09mL) (0.07mL)
(220mgQ) .16 10%
(5mL) , DCM(3x10mL) . ( )
(1-7% 2M /DCM), (126mg)
H NMR (400 MHz; CDCl,): 7.19 (d,

J=8.6 Hz, 2H), 6.84 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.44 (s, 2H), 2.82-2.71 (m, 3H),
2.48-2.34 (m, 6H), 2.22 (s, 3H), 2.20 (s, 6H), 2.04-1.96 (m, 2H), 1.85-1.75 (m, 2H),
1.06 (d, J=6.6 Hz, 6H).

53

o

0

.,
|
K;=1.7 nM
-[4-(1- - -4- - 1 -
DCM (3mL) 2 (169mgq), - - (0.09mL) (0.07mL)
(220mg) .16 10% (5mL)
, DCM(3x10mL) . ( )
(1-7% 2M /DCM), (165mgQ)

'H NMR (400 MHz, CDCL,): 7.19 (d, J=8.6 Hz,
2H), 6.84 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.48 (s, 2H), 2.82-2.70 (m, 3H), 2.46-2.33
(m, 3H), 2.17 (s, 3H), 2.04-1.96 (m, 2H), 1.89-1.76 (m, 6H), 1.62 (m, 1H), 1.34-1.15
(m, 4H) 1.05 (d, J=6.6 Hz, 6H).

54

o
@)

K=1.2nM

1-[4-(1- - -4~ )= 1-

— 46 -



DCM (3mL) 2 (167mgq), (0.08mL) (0.07mL)
(220mg) .16 10%
, DCM(3x10mL) . ( )
(1-7% 2M /DCM), (163mg)
'H NMR (400 MHz, CDCl,): 7.22 (d, J=8.6 Hz,
2H), 6.84 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.56 (s, 2H), 2.85-2.71 (m, 3H), 2.60 (m,
4H), 2.38 (m, 2H), 2.04-1.96 (m, 2H), 1.85-1.76 (m, 2H), 1.60 (m, 9H), 1.06 (d, J=6.6
Hz, 6H).
55
o
o’
/\N
S
K= 1.9 nM
-[4-(1- - -4- - 1-
DCM (3mL) 2 (170mgq), (0.08mL) (0.07mL)
(220mg) .16 10%
DCM(3x10mL) . ( )
(1-7% 2M /DCM), (78mgQ)
'H NMR (400 MHz, CDCI,): 7.21 (d, J=8.6 Hz, 2H), 6.84 (d, J=8.6 Hz, 2H),
4.26 (m, 1H), 3.49 (s, 2H), 2.82-2.70 (m, 4H), 2.50 (q, J=7.1 Hz, 4H), 2.37 (m, 2H),
2.04-1.96 (m, 2H), 1.85-1.76 (m, 2H), 1.60 (m, 9H), 1.07-1.00 (m, 12H).
56
o
o
C
K =1.9nM
1- -4-(- -1- - )-
DCM (3mL) 2 (169mgQ), (0.06mL) (0.07mL)
(220mg) .16 10%
DCM(3x10mL) . ( )
(1-7% 2M /DCM), (144mgq)

'H NMR (400 MHz, CDC,): 7.21 (d, J=8.8 Hz, 2H), 6.84 (d, J=8.8 Hz, 2H),
4.26 (m, 1H), 3.53 (s, 2H), 2.82-2.71 (m, 3H), 2.48 (m, 4H), 2.37 (m, 2H), 2.03-1.96
(m, 2H), 1.85-1.74 (m, 6H), 1.05 (d, J=6.6 Hz, 6H).

57
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/O\N
!
K, =25 nM
N-[4-(1- - -4- ) ]1-O,N- -
DCM (3mL) 2 (170mg) O,N- (0.159)
(220mg) .16 10%
) , DCM(3x10mL) ) ( )
(1-7% 2M /DCM), (179mg)
*H NMR (400 MHz, CDCl,): 7.24 (d, J=8.8 Hz,
2H), 6.85 (d, J=8.8 Hz, 2H), 4.27 (m, 1H), 3.70 (s, 2H), 3.37 (s, 3H), 2.81-2.70 (m,
3H), 2.58 (s, 3H), 2.48 (m, 4H), 2.37 (m, 2H), 2.03-1.96 (m, 2H), 1.85-1.76 (m, 2H),
1.05 (d, J=6.6 Hz, 6H).
58
o
0
h
K, =3.0 nM
[4-(1- - 4= ) 1= -
DCM (3mL) 2 (170mg) (0.129)
(220mg) .16 10% (5mL)
DCM(3x10mL) . ( )
(1-7% 2M /DCM), (163mg)

'H NMR (400 MHz, CDCl,): 7.18 (d, J=8.6 Hz, 2H), 6.85 (d, J=8.6 Hz, 2H),
4.27 (m, 1H), 3.34 (s, 2H), 3.37 (s, 3H), 2.81-2.70 (m, 3H), 2.38 (m, 2H), 2.21 (s,
6H), 2.05-1.96 (m, 2H), 1.85-1.75 (m, 2H), 1.05 (d, J=6.6 Hz, 6H).

fon

N
/N\)
K =17nM

1-[4-(1- - -4- )

— 48 -

(5mL
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DCM (3mL) 2 (173mg), N- (0.08mL) (0.08g)
(220mg) .16 10% (5mL)
, DCM(3x10mL) . ( )
(1-7% 2M /DCM), (217mg)

H NMR (400 MHz, CDCL): 7.19 (d, J=8.6 Hz,
2H), 6.83 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.42 (s, 2H), 2.81-2.70 (m, 3H), 2.55-2.33
(m, 8H), 2.26 (s, 3H), 2.03-1.97 (m, 2H), 1.84-1.74 (m, 2H), 1.04 (d, J=6.6 Hz, 6H).

60

o
Q.

K =22nM
4-[4-(4- - -4- )- 1-1- -
DCM (3mL) 2 (136mg), 4- - (94mL), (0.050)
(190mg) .16 10% (5mL)
, DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (54mg)
'H NMR (400 MHz, CDCl,): 7.32-7.27 (m, 2H),
7.23-7.16 (m, 5H), 6.86 (d, J=8.6 Hz, 2H), 6.27 (s, 1H), 4.28 (m, 1H), 3.46 (s, 2H),
2.83-2.71 (m, 3H), 2.54-2.49 (m, 4H), 2.43-2.35 (m, 6H), 2.05-1.97 (m, 2H), 1.86-
1.76 (m, 2H), 1.06 (d, J=6.6 Hz, 6H).
61
Ok
O
N
A3
K =2.0 nM
1- -4-[4—( - -4- - ]1-
DCM (3mL) 2 (188mg), N- (0.13mL), (0.069)
(260mgQ) .16 10% (5mL)
, DCM(3x10mL) . ( )
/DCM), (239mg)

(1-7% 2M

H NMR (400 MHz, CDCl,): 7.31-7.28 (m, 4H),
7.26-7.23 (m, 1H), 7.18 (d, J=8.6 Hz, 2H) 6.84 (d, J=8.6 Hz, 2H), 4.26 (m, 1H), 3.50
(s, 2H), 3.43 (s, 2H), 2.82-2.70 (m, 3H), 2.54-2.34 (m, 9H), 2.03-1.96 (m, 2H), 1.84-
1.75 (m, 2H), 1.06 (d, J=6.6 Hz, 6H).

62
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o

7

N
of
K =2.0 nM
1-[4-(1- - -4- - 1-4- -
DCM (3mL) 2 (140mg), N- (0.09mL), (0.059)
(190mg) .16 10% (5mL)
, DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (78mg)

H NMR (400 MHz, CDC,): 7.30-7.22 (m, 4H),
6.65-6.82 (m, 5H), 4.29 (m, 1H), 3.50 (s, 2H), 3.19 (m, 2H), 3.16-3.12 (m, 2H), 2.83-
2.71 (m, 3H), 2.59 (m, 2H), 2.39 (m, 2H), 2.06-1.99 (m, 2H), 1.87-1.78 (m, 2H), 1.07
(d, J=6.6 Hz, 6H).

63

A
e

7

QL

K =1.5nM
1-[4-(1- - -4- )- 1-4- -
DCM (3mL) 2 (188mg), N- (0.13mL), (0.059)
(250mg) .16 10% (5mL)
, DCM(3x10mL) . ( ) .
(1-7% 2M /DCM), (160mg)

*H NMR (400 MHz, CDCL): 7.29-7.23 (m, 3H),
7.19-7.10 (m, 4H), 6.83 (m, 2H), 4.26 (m, 1H), 3.39 (s, 2H), 2.87-2.70 (m, 5H), 2.52
(d, J=7.1 Hz, 2H), 2.38 (m, 2H), 2.03-1.96 (m, 2H), 1.59 (m, 2H), 1.50 (m, 1H), 1.29
(m, 2H), 1.06 (d, J=6.6 Hz, 6H).

64

L
~

K,=2.0 nM

A

-[4-(1- : - - -
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DCM (3mL) 2 (250mg), (0.10mL), (0.079)
(340mg) .16 10% (5mL)
, DCM(3x10mL) . ( )
(1-7% 2M /DCM) (88mgQ)

'H NMR (400 MHz, CDCL,): 7.19 (d, J=8.6 Hz, 2H),
6.84 (d, J=8.6 Hz, 2H), 4.25 (m, 1H), 3.74 (s, 2H), 2.81-2.69 (m, 3H), 2.37 (m, 2H),
2.12 (m, 1H), 2.03-1.95 (m, 2H), 1.83-1.74 (m, 2H), 1.04 (d, J=6.6 Hz, 6H), 0.44-

0.33 (m, 4H).

65

o

[o}
CL'N
K= 1.5nM
[4-(1- - a- - 1. -a- - -4~ )-
DCM(@3 ) 2 (146mg), 1-  —4—( ) (0.09 ) (0.09 )

(200mg) .16 , 10% (
5) , DCM(3x10 ) .
(1-7% 2 M /DCM) (137mg)

'H NMR (400 MHz, CDCl,): 7.16 (d,
J=8.6 Hz, 2H), 6.82 (d, J=8.6 Hz, 2H), 4.24 (m, 1H), 3.47 (s, 2H), 2.88 (m, 2H),
2.79-2.68 (m, 3H), 2.43-2.32 (m, 3H), 2.23 (s, 3H), 2.15 (s, 3H), 2.01-1.94 (m, 2H),
1.89 (m, 2H), 1.82-1.73 (m, 4H), 1.69-1.59 (m, 2H) 1.03 (d, J=6.6 Hz, 6H).

66

K =1.0nM
{1-[4-(1- - -4- - 1- -4- }-
DCM(@3 ) 2 (158mgq), 4- (78mg) (0.08 )
(220mgQ) .16 , 10% G )
, DCM(3x10 ) .
(1-7% 2M /DCM) (166mg)

"H NMR (400 MHz, CDCl,): 7.17 (d, J=8.6 Hz,
2H), 6.82 (d, J=8.6 Hz, 2H), 4.25 (m, 1H), 3.24 (d, J=6.6 Hz, 2H), 3.39 (s, 2H), 2.87
(m, 2H), 2.80-2.69 (m, 3H), 2.37 (m, 2H), 2.02-1.94 (m, 2H), 1.80 (m, 2H), 1.83-1.74
(m, 2H), 1.69 (m, 2H) 1.45 (m, 1H), 1.23 (m, 2H), 1.04 (d, J=6.6 Hz, 6H).

67
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¢

)@
HO

K,=1.5nM
1-[4-(1- - -4- - ]1- -4-
DCM(@3 ) 2 (167mg), 4- (73mgQ) (0.08 )
(220mg) .16 , 10% G )
, DCM(3x10 ) .
(1-7% 2M /DCM) (168mg)

"H NMR (400 MHz, CDCl,): 7.17 (d, J=8.6 Hz,
2H), 6.82 (d, J=8.6 Hz, 2H), 4.25 (m, 1H), 3.64 (m, 1H), 3.42 (s, 1H), 3.40 (s, 2H),
2.80-2.69 (m, 5H), 2.36 (m, 2H), 2.08 (m, 2H}), 2.02-1.94 (m, 2H), 1.87-1.74 (m, 2H),
1.55 (m, 2H), 1.04 (d, J=6.6 Hz, 6H).

68

A
A

7

N
o
K;=2.4nM
4-[4-(1- - -4- )- 1-

DCM(5 ) 2 (360mg), (0.12 ) (0.09 )
(450mg) .16 , 10% (10 )
, DCM(3x20 ) .
(1-7% 2M /DCM) (366mg)

H NMR (400 MHz, CDCly): 7.20 (d, J=8.6 Hz, 2H), 6.82 (d, J=8.6 Hz, 2H), 4.27
(m, 1H), 3.69 (m, 4H), 3.42 (s, 2H), 2.82-2.70 (m, 3H), 2.41 (m, 4H), 2.36 (m, 2H),
2.04-1.96 (m, 2H), 1.84-1.75 (m, 2H), 1.05 (d, J=6.6 Hz, 6H).

K =22nM

1-[4-(1- - —4- - ]-

DCM(3 ) 4- (23.19), (40 ), (12 )
(629) : 10%

- 52 -
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pH 12-13 (3x150 )
(31.479) (595mg)
4 ) (151mg) .30 , 2 ) 4-
(521mg) 18 65-68 ,
, (200 ) (3x30 ) .
, ) (5% 2M
/DCM) (23mg) , 0 .- (
1M 2.2 ) ) 16 , @)
( M 22 ) , 5 , DCM(2x30 )
, (5% 2M /DCM) .DC
ER ) (100mg), (38 ), (22 ) (122mg)
) 1N a) , DCM(3x20
) (5% 2M /D
CM) (13mg)
H NMR (400 MHz, CDCL): 7.20
(d, J =8.59 Hz, 2 H), 6.83 (d, J=8.6 Hz,2 H),3.78 (d, J = 6.3 Hz, 2 H), 2.95(d, J =
12 Hz, 2 H), 2.75 (m, 1 H), 2.37 (br s, 4 H), 2.19 (m, 3 H), 1.83 (m, 4 H), 1.57 (m, 4
H), 1.42 (m, 4 H), 1.08 (d, J = 6.6 Hz, 6 H).
70
O*
O
1l
N
K, =63 nM
4-(1- - -4- )-
DMF(100 ) 3 (10.749) 4- - (11.459) NaH(60%, 3.79)
. 16 65 , (a.5¢ )
(3x400 ) (16.60)
'H NMR (400 MHz, CDCL,): 7.56 (d, J=8.6
Hz, 2H), 6.93 (d, J=8.6 Hz, 2H), 4.37 (m, 1H), 2.81-2.72 (m, 3H), 2.41 (m, 4H), 2.06-
1.98 (m, 2H), 1.87-1.77 (m, 2H), 1.06 (d, J=6.6 Hz, 6H).
71
O*
(o]
®
N
K =0.2nM
1- -4-[4-(1- - -4- )- 1-
DCM(10 ) 74 (0.061mg), 2 ) (0.012 )
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(59mg) .16 , 10%
DCM(2x50 ) . (10 ),
. (4-10% 2M

H NMR (400 MHz, CDCl,): 6.90-6.83 (m, 4H), 4.19-4.15 (m, 1H), 3.11
(t, J = 5.0 Hz, 4H), 2.81-2.67 (m, 8H), 2.38-2.33 (m, 2H), 2.02-1.95 (m, 2H), 1.82-
1.74 (m, 2H), 1.09 (d, J = 6.5 Hz, 6H), 1.05 (d, J = 6.6 Hz, 6H).

72

o
[:T

K = 0.4 nM
1-[4-(1- - -4- )- 1-
DCM(5 ) 3 (129mg), 1 (172mgq)
mQ) -tert- (311mg)
DCM(3x1 )
/DCM) (75mg)

H NMR (400
MHz, CDCL): 7.19 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.29-4.25 (m, 1H),
3.40 (s, 2H), 2.82-2.71 (m, 3H), 2.41-2.35 (m, 6H), 2.40-2.26 (m, 6H), 2.03-1.99 (m,
2H), 1.85-1.77 (m, 2H), 1.59-1.53 (m, 4H), 1.43-1.38 (m, 2H), 1.06 (d, J = 6.6 Hz,
6H),

K, =10 nM
1- -4-(4-  -1- - )-
DCM(5 ) 3 (129mg), 4-(1H- )-1- ) (143mg)
0omg) -tert- (311mg)
DCM(3x1 )
M /DCM) (92mg)
"H NMR (400

MHz, CDCl,): 7.27 (d, J = 8.9 Hz, 2H), 6.99-6.98 (m, 2H), 6.93 (d, J = 8.9 Hz, 2H),
6.31-6.30 (m, 2H), 4.30-4.26 (m, 1H), 2.82-2,71 (m, 3H), 2.42-2.36 (m, 2H), 2.04-
2.00 (m, 2H), 1.86-1.78 (m, 2H), 1.08 (d, J = 6.6 Hz, 6H).

74
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¢

®

K =0.7 nM
1-[4-(1- - -4- - 1-
THF(GO ) 1-(4- )- (12.09) -tert-
72 ) .10 , .16
(1.5¢ ) . (2*200 ), (200 )
. (16.39)
501mg), 66 (258mg) (1.29) -tert-
(622mg) . 16 ,
3*2 ) , (1-6% 2M /DCM)
. G ) (259mg)
5 ) . 16 , , 10%
2x100 ) (50 ), (50 ) ,
(6-20% 2M /DCM)
H

NMR (400 MHz, CDCl,): 6.89-6.83 (m, 4H), 4.21-4.15 (m, 1H), 3.03 (s, 8H), 2.82-
2.72 (m, 3H), 2.41-2.35 (m, 2H), 2.03-1.97 (m, 2H), 1.83-1.75 (m, 2H), 1.06 (d, J =
6.6 Hz, 6H).

(10 ) 75 (65mg) (20 )

. /DCM) (52mgQ)

'H NMR (400 MHz, CDCl,): 7.38-
7.21 (m, 7H), 6.86-6.82 (m, 2H), 5.76 (s, 1H), 4.27-4.23 (m, 1H), 2.77-2.68 (m, 3H),
2.39-2.34 (m, 2H), 2.01-1.96 (m, 2H), 1.81--1.72 (m, 2H), 1.04 (d, J = 6.6 Hz, 6H).

76
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o
@
Q o)

K =2.9 nM
[4-(1- - 4= - 1= -
DCM(6 ) 66 (258mg), (3579) (1.29)
-tertt- (622mgQ) . 16
DCM(3x1 ) , (106% 2
M /DCM) , (151mg)
'H NMR (400 MHz, CDCl,): 7.81 (d, J = 8.9 Hz, 2H), 7.76-7.74 (m, 2H),
7.59-7.54 (m, 1H), 6.96 (d, J = 8.8 Hz, 2H), 4.46-4.40 (m, 1H), 2.83-2.73 (m, 3H),
2.46-2.40 (m, 2H), 2.08-2.03 (m, 2H), 1.90-1.82 (m, 2H), 1.07 (d, J = 6.5 Hz, 6H).
77
o

é

NS

N-N \O

g

K =1.0nM

N- -4-{4-[5-(1- - -4- )- -1- 1- }-

DCM(6 ) 66 (258mg), 1-(4- )-1H- -6- (175mg)

(1.29) -tert- (622mg)
16 , DCM(3x1 ) ,
(1-6% 2M /DCM) , (54mg)

'H NMR (400 MHz, CDCl,): 7.44-7.41 (m, 2H), 7.05-7.02 (m, 2H), 4.39-4.36
(m, 1H), 3.97-3.92(m, 1H), 2.86-2.70 (m, 6H), 2.46-2.40 (m, 4H), 2.38-2.24 (m, 2H),
2.07-2.03 (m, 2H), 1.89-1.74 (m, 4H), 1.07 (d, J = 6.5 Hz, 6H), 1.04 (d, J = 6.6 Hz,

6H).
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DCM(6 ) 66 (258mg), 4-( -1- ) (114mg)
29) -tert- (622mg)
DCM(3x1 ) ,
% 2M /DCM) , (67mg)
"H NMR (400
MHz, CDCl;): 7.76 (s, 1H), 7.30-7.26 (m, 2H), 7.21-7.18 (m, 2H), 7.01-6.97 (m, 2H),
4.36-4.30 (m, 1H), 2.85-2.75 (m, 3H), 2.44-2.39 (m, 2H), 2.07-2.01 (m, 2H), 1.88-
1.80 (m, 2H), 1.07 (d, J = 6.6 Hz, 6H).
79
o
EO;
NH
¥
K =17 nM
N-[4-(1- - -4- )- 1-
DCM(6 ) 66 (258mgq), (136mgq)
-tert- (622mg)
DCM(3x1 ) ,
M /DCVM) (82mg)
H NMR (400
MHz, CDCI,): 8.14 (s, 1H), 7.39-7.35 (m, 2H), 6.84-6.80 (m, 2H), 4.24-4.18 (m, 1H),
2.80-2.72 (m, 3H), 2.39-2.33 (m, 2H), 2.10 (s, 3H), 2.00-1.95 (m, 2H), 1.81-1.73 (m,
2H), 1.05 (d, J = 6.6 Hz, 6H).
80
o
K =19nM
4-(4- - )-1- -
DCM(6 ) 66 (258mg), 4- (146mg)
-tert- (622mgQ)
, DCM(3x1 )
2M /DCM) , (19mg)
H NMR (400

MHz, CDCly): 7.15-7.12 (m, 2H), 6.85-6.81 (m, 2H), 4.28-4.22 (m, 1H), 2.97-2.88 (m,
1H), 2.42-2.36 (m, 2H), 2.07-1.99 (m, 4H), 1.85-1.49 (m, 8H), 1.06 (d, J = 6.6 Hz,

BH).

81
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o

K =3.7 nM
[4-(1- - “4- - 1 -
DCM(6 ) 66 (258mg), 4-( (136mg)
(1.29) -tert- (622mgQ)
, DCM(3x1 )
(1-6% 2M /DCM) , (25mg)

'H NMR (400 MHz, CDCl,): 7.23-7.19 (m, 2H), 7.06-7.03 (m, 2H), 6.93-6.91
(m, 2H), 6.88-6.81 (M, 3H), 4.26-4.20 (m, 1H), 2.84-2.74 (m, 3H), 2.44-2.38 (m, 2H),
2.06-2.00 (m, 2H), 1.07 (d, J = 6.6 Hz, 6H).

K =6 nM
4-(4- - )-1- -
DCM(6 ) 66 (258mg), 4-( ) (180mg)
-tert- (622mgQ)
, . DCM(3x1 )
2M /DCM) , (102mg)
'H NMR

(400 MHz, CDCl,): 7.43-7.28 (m, 5H), 6.91-6.82 (m, 4H), 5.00 (s, 2H), 4.18-4.13 (m,
1H), 2.81-2.69 (m, 3H), 2.38-2.32 (m, 2H), 2.01-1.95 (m, 2H), 1.82-1.74 (m, 2H),
1.05 (d, J = 6.6 Hz, 6H).
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DCM(6 ) 66 (258mg), 4- (168mg)
-tert- (622mg)
DCM(3x1 ) ,
M /DCM) , (77mg)
*H NMR (400

MHz, CDCl,): 7.31-7.26 (m, 2H), 7.05-7.01 (m, 1H), 6.97-6.92 (m, 4H), 6.90-6.86 (m,
2H), 4.25-4.20 (m, 1H), 2.83-2.72 (m, 3H), 2.41-2.35 (m, 2H), 2.05-1.99 (m, 2H),
1.86-1.77 (m, 2H), 1.06 (d, J = 6.6 Hz, 6H).

o
®
®

K =7.5nM
4-(4- - )-1- -
DCM(6 ) 66 (258mgq), 4- (166mg)
1.29) -tert- (622mg)
, DCM(3x1 )
1-6% 2M /DCM) , (108mg)

'H NMR (400 MHz, CDCl,): 7.30-7.26 (m, 2H), 7.20-7.16 (m, 3H), 7.09-
7.06 (m, 2H), 6.84-6.81 (m, 2H), 4.27-4.21 (m, 1H), 3.91 (s, 2H), 2.81-2,67 (m, 3H),
2.40-2.34 (m, 2H), 2.02-1.92 (m, 2H), 1.83-1.75 (m, 2H), 1.05 (d, J = 6.6 Hz, 6H).

K, =6.0 nM
4-( -4~ )- -
DCM(6 ) 66 (258mg), (0.039 )
-tert- (622mg)
DCM(3x1 ) ,
/DCM) (91mg)

'H NMR (400 MHz, CDCl,): 7.55~
7.49 (m, 4H), 7.42-7.38 (m, 2H), 7.30-7.26 (m, 1H), 6.98-6.85 (m, 2H), 4.36-4.31 (m,
1H), 2.83-2.73 (m, 3H), 2.46-2.41 (m, 2H), 2.09-2.05 (m, 2H), 1.90-1.82 (m, 2H),
1.08 (d, J = 6.6 Hz, 6H).

86
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K, = 4000 nM
4-( -4~ )-
DCM(10 ) tert- 4- -1- (497mg), 4- (300mg)
(1.29) -tert- (608mg)
16 , . DCM(3x5 ) ,
. G ) , ( 4N 5) .
16 , , 10% (20 ) . DCM(2*
500 ) , (1-6%
2M /DCV) (107mg)
H
NMR (400 MHz, CDCl,): 7.56-7.49 (m, 4H), 7.42-7.39 (m, 2H), 7.31-7.27 (m, 1H),
6.99-6.96 (m, 2H), 4.43-4.37 (m, 1H), 3.18-3.13 (m, 3H), 2.77-2.70 (m, 2H), 2.07-
2.01 (m, 2H), 1.73-1.64 (m, 2H).
87
(in_vitro)
SK-N-MC 10 2 .
) . 1/5 10cm
10% 5% CO , 37
. 400
0.4 (Bio-Rad 3#165-2088)
H 3 cDNA 1 . 0.25kV
, 960 . , 10 , 4 10
. 4
1:20, 1:10, 1:15 , 4 . (600 / G418
) 24 .10
SK-N-MC
[ 3H]-N-
H 3 - SK-N-MC 20 mM TrisHCI/0.5mM EDTA
. 800g 30 30,000g . 50 mM
TrisHCI/0.5mM EDTA(pH 7.4) . 25 45 0.8nM[ 3 H]-N-
/ , (0.3% ) GF/C
4 . , 4
, . 10u M
800pM K 4 800 pM (LD PK |
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K i =(1C 50 )J/(1+([L1/(K ¢))

(in vivo)

H 3

1/

.10mL/ (10 /)

. 8

0.3mL 6%

, 6%

(AUC)

(log)

(57)

Rs

14,000 rpm

5

)

2003-0048007

(=300 ) 7
0.5% H 3
8
2 1 , 6 , 24 48 CO
, 0.1mL ,
50 mL
- (
3 mL/g ) ,
(LC-MS/MS)
. LC RP (2X50 mm)
1%)
LC-MS/MS
(AUMC) (AUMC:AUC)
(MRT) (index) AUC /AUC
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X O

n O 3

Rs Ciao ,C 38 C 3.8 (C 38 )C 16 ( )C 16 )
C 3-8 , (C 18 )C 18 ;

R1,R 5, R 3 G W , H

G - ;

-OL ;Q,-L ,Q,-N(L 1QR 5,-L 3C(L 1QR R 7,-C(L 1QR R 7,

mnn

e L3 niwy

,L\L /é:R7 /é(R7
L 7 N /L ~ /L
4\’," 5 1-«5,;J 7 LGI?J 7

Rio Ryo Rio

@i (ity (iif)
L1 Cos C 38 C 46 C 46 C 25 ,( )C 16
' ( )C 16 , (C 25 )C 16 » ( )C 16 ; (C 25 )C 1
6 ;
L, Cis ,C a8 ,C a8 ,C a8 ,C 25 ,( )C 16
v ( )C 16 , (C 15 )C 16 » ( )C 16 , (C 15 )C 16

’ (C -5 )C 1-6 ;
L C 16 C 26 C 26 ,C o5 ,()C 16 , ,  ( )
C 16 ,C 15 ( )C 16  ( )C 16 , (C 15 )C 16 ,
C o ;
L4 Cis
Ls Cis
Le Cis ;
L; Cis ;
Q -NR zR 0,s, N 1 3
C 15 ;

R e ,C 18 ,C 16 ,C o8 ,C a7 , (C 37 )C 16 , C
2-15 N (O )C 16 ;
R, H, , ,C 26 Le L 7( R s )
Rg R ,C 16 ,C 18 ,C 38 ,C 37 , (C 37 )C 1
6 C 215 : , (C 2.15 )C 16 , ( )C 16
R HC g C 38 C 37 , (C 37 )C 16 , (C 2.15
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)C 16 , ( )C 16
W -CN, -CHO, ,C 18 ,(C 15 )-O-, : ( )C 1 -
O_, _C(:O)R X 1 _C(OH)R X R Yy C 1-8 y C 1-8 y —NR X R y 5
R x Ry H,C 16 C 16 C 18 ;
, , 1 1 , C1 1-3 , , 1 , 3 1 1 1
Q ,C 26 ,C 18 , N(C 1.6 )C 18 ), NH
(C 18 ), (C 1.3 )C 18 ), O(C ;¢ ), O(C 16 ), O(C 5
6 ) , (C 13 )  N(C 156 )C 1.3 ) + O i3 )
( ; , ; , , N
13 ).
2.
1 ,Rs5 C 5 ,C 3.4 ,C 36 , (C 3.6 )C 1 ,( )C
1-3 ; ( )C 34
3.
2 R 5 C 35 ,C 3.6 . (C 35 )C 1
4,
1 'R, R G
5.
4 R, G
6.
4 Rs; G
7.
1 L1 Cog3
8.
1 'L 2 C 1-6 ’(C 1-5 )C 1-6 1 - -C 1-6
9.
8 L,
10.
1 i , ) ,
11.
1 , Q - C oy
12.
11 , Q ,N-(C 16 ) , , ,
13.
11 , Q , ,C 1.6 ,C 18 » N(C 1.6 )(C 18
), NH(C ;_g ), (C 13 )C 16 ), O(C ;1.5 ), O(C 1.6
), O(C 3.6 )s , (C 13 ) , N(C 1.6 )C 13 ) O 13 )
13 ( , , ,
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C 1s 13
N_
14.
13 y Q ) y ) ]
2,3- - , 2—
) ’ ’ (C 1-6 ) ’
15.
14 . Q N-
16.
1 ,Q NRgRg4 Rsg R
C 3+ , (C 37 )C 16
6 , ( )C 16
17.
16 LR R
18.
17 ,R g H R o , ,
C 18
19.
18 R o , , L
, 2,3- - , ,2-
C 16 ) , (C 1.6 ) ,
20.
18 Rs Cis C 34 C 36
1-3 ; ( )C 3.4
21.
1 ,h 0O 1
22.
21 ,n
23.
1 , G
AL, Ls C o3 «
B)L s C o3 L Co3
6L, Cisp ' C 14 (
(ML, Coug OL ;Q
24.
23 , G
BL,4s Ls Co ()
OLs Lo Co ()
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) » N=
1-6 ) , , ,
) ) ’ (C 1-6
C 16
C 18 C 38 '
; ,(C 25 )C 1
1-3
 (C 16 ) : :
, (C 16 ) :  (
, (C 36 )C 1 ()¢
()
)C 14 L,Q



o)L ,
25.
24
26.
23
27.
26
28.
23
29.
28
30.
24
31.
30
32.
25
33.
23
1-3
34.
23
35.
1
36.
1
, 2,3—
37.
21
38.
21
39.
)_

L,Q
,G L ,Q
R 10 H, C 356 ,
'R 10
, Q C o5
’ Q ’ N_(C 1-6 ) ’
, Q C 25
’ Q ’ N_(C 1-6 ) ’
, Q , N-(C 16 ) ,
Rs C 5 ,C 3.4 ,C 3.6
( )C 34
R Le Lo
R 5 R 3 G
R, R W, W ,
'R 5 C a5
] R 5
 4-(4- “1- - )-1-
L 1- _4-(4-  -1- - )-
1-1H-
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40.
39 ,4-(4- -1- - )-1- - , 4-(4- -1- - )-1-
- , b- -2-[4-(1- - -4- )- 1-1H-
41.

1 , [4-(1- - -4- )- 1- - , 4—( -4- )-1-

- , 4-(4- - )-1- - , 1- -4-(4- - )- , 4
-@4- - )-1- -  [4-(1- - -4 )= 1= - N4
1- - -4- )- 1- , 4-(4- - )-1- - 4
-(1- - -4- )- , 4-(1- - -4- )- , 4-(1-
sec- - -4- )- , 4-(1- - -4- )- , 4-(1-

- -4- )- 4-(1- - -4- )- 4-(1-
- -4- )- 4-(1- - -4- )- 4-(1- -

—4- )_

42.
4—( -4- )-1- - , 4-(4- - )-1- -
4-(4- - )-1- - 1- -4-(4- - )- N-[4-(1-
- —4- )- 1-
43.
1 1- -4-[4-(1- - -4- )- 1- , 1-[4-(1-
- -4- - 1- 1-[4-(1- - -4- - 1-
44,
1 , 1-[4-(1- - -4- )- 1- , 4-[4-(1-sec- - -4-
- 1-  1-[4-(1- - 4= ) 1-  1-[4-(1- -

-4- )- 1- , 1-N- -4-{4-[5-(1- - -4- )- -1-

- ¥ AL-[4-(1- - D S b -4- 3 1-[4-(1-

- -4- )= 14 -[14] ,1-[4-(1- - - ) 1-
, 1-[4-(1- - -4- )- 1- , 1-[4-(1- - -4- )-

1- -4- , [4-(1- - - ) 1= - - -4- )= 1-[4(
1- - -4- )- 1-4- - , N-[4-(1- - -4- )- 1-
N,N*N‘- - -1,2- , 1-[4-(1- - -4- )- 1-4- - ,

-[4-(1- - -4~ - 1= - -4 - -4-)-
1- - , 4-[4-(1- - -4- )- 1- , 1- -4-(4- -1
- - )- , -[4-(1- - -4- )- 1- , 4-[4-(1-sec- -
-4- )- 1- , 1-[4-(1- - -4- )- 1-4- - , 1- -
4-[4-(1- - -4- )- 1- , 4-[4-(4- - -1- )- 1-1
- -  4-[4-(1- - 4= ) 1-  [4-(1- - -
D S CE I - - )= 1-  4-[4~(L-
- - ) 1- A-[4-(1- - - ) 1- ,1-[4-(1-
- -~ ) 1- 1-[4-(1- - - )= 1- ,1-[4-(1-
- -4- - 1- . A-[4-(4- -1- - )- -1- ]
- —_2-
45.
1 , 1-[4-(1- - -4- )- 1- , 4-[4-(1-sec- - -4-
- 1-  1-[4-(1- - 4= ) 1-  1-[4-(1- -

-4- )- 1- , 1-N- -4-{4-[5-(1- - -4- )- -1-

- ¥ AL-[4-(1- - - ) 1- -4- 3 1-[4-(1-

- - )= 14 -[14]  1-[4-(1- - - ) 1-
, 1-[4-(1- - -4- )- 1- , 1-[4-(1- - -4- )-

1- -4- , [4-(1- - - ) 1= - - -4- )= 1-[4(
1- - -4- )- 1-4- - , N-[4-(1- - -4- )- 1-

N,N*N'- - -1,2- , 1-[4-(1- - -4- )- 1-4- -

- 66 -



2003-0048007

-[4-(1- - “4- - 1= - -[4-a- - -4 )-
1- - ., 4-[4-(- - —4- - 1- ,1- ~4-(4- -1

- - )- , ~[4-(1- - —4- - 1- . 4-[4-(1-sec- -
-4 - 1- , 1-[4-(1- - —4- - 1-4- - J1- -

1 23 , PET SPECT

49,

50.

51.
50 , / , / , : : , ( ),

52.
(@) H » (b) 1,
23 , 45 46

53.
52 , H 1, 23, 45 , 46

54.
(@) H » (b) 1,
26 , 27 41

55.

54 , H 1, 26 , 27 41

56.
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57.

1, 23 , 45 46 ,

(ADHD)

58.

1, 23 , 45 46 ; ,

)' 1 1 1 1 L]

59.

1, 23 , 45 46 ,
60.

(PET) 18 - 1 23 ,
H 3
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