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0000000000000 0000000000000000000000000000
0000000000000 00000O0xO0000000000000000000x
D000000000000000000000000000000000000000
000D0O0O000MS (APCI) m/z 211.2 (M+1). *H NMR (300 MHz, DMSO-dg)

5 1.70 (m, 2H), 1.93 (m, 2H), 3.40 (m, 2H), 3.95 (dd,

J=11.1, 3.2 Hz, 2H), 4.26 (m, 1H), 6.24 (m, 2H), 6.67 (br s, 1H), 7.20 (br s,

1H), 7.66 (s, 1H).
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000000000 0000xO000000000000000000000000000
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0000000000000 000000000000000000000000000
00000 O0LCMS m/z 265.2 (M+1). 'H NMR (400 MHz, CDCl3) & 1.67 (d, J=6.6 Hz,

3H), 1.92 (br d, J=13 Hz, 2H), 2.39 (m, 2H),

3.62 (br dd, OO O br t, J=12, 12 Hz, 2H), 4.15 (br dd,

J=11.7, 4 Hz, 2H), 4.84 (tt, J=11.6, 4.3 Hz, 1H), 4.90 (g, J=6.7 Hz, 1H), 8.08
(s, 1H), 10.65 (br s, 1H).
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0000LCMS m/z 341.1 (M-1). *H NMR (400 MHz, CDCl3) & 1.86 (d, J=6.6 Hz, 3H),

1.93 (br d, J=12 Hz, 2H), 2.39 (m, 2H),
3.23 (s, 3H), 3.61 (ddd, 0 OO td, J=12, 12, 2.1 Hz, 2H),
4.16 (br dd, J=11.4, 3.5 Hz, 2H), 4.86 (tt, J=11.7, 4.2 Hz, 1H), 5.70 (q, J=6.7
Hz, 1H), 8.08 (s, 1H).
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0000000LCMS m/z 503.1 (2M+1). XH NMR (400 MHz, CDCIy)

5 1.44 (s, 9H), 3.06 (s, 3H), 4.09 (ddd, J=10.4, 4.2,
1.2, 2H), 4.27 (ddd, J=10.4, 6.6, 1.2 Hz, 2H), 5.19 (tt, J=6.6, 4.2 Hz,
13C NMR (100 MHz, CDClZ) & 28.23, 38.33, 56.45 (br), 67.25, 80.29,

1H) .
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LCMS m/z 284.0 (M+1).

NMR (100 MHz, CDCl;) & 2.57, 28.27, 61.49,

80.09, 155.52.
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2H), 4.28 (dd, OO O t, J=8.7, 8.7 Hz, 2H), 6.98 (d,

J=5.0 Hz, 1H), 7.05 (s, 1H), 8.43 (d, J= 5.0 Hz, 1H).

(100 MHz, CDCl3) & 20.96, 28.36, 34.90, 54.6

(v br), 79.30, 122.46, 122.88, 147.67, 149.30, 156.38, 160.64.
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/z 311.4 (M-1). *H NMR (400 MHz, CDCl3) & 1.85 (d, J=6.6 Hz, 3H), 1.93 (m, 2H),

2.46 (m, 2H), 2.78 (m, 2H),

3.23 (s, 3H), 5.29 (m, 1H), 5.69 (q, J=6.6 Hz, 1H), 8.08 (s, 1H), 11.65 (br s,
1H). 13C NMR (100 MHz, CDCl3) & 14.93, 20.39, 29.84, 38.75, 51.07, 74.91, 104.

98, 134.71, 151.07,

155.61, 159.27.
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5 1.33 (d, J=6.8 Hz, 3H), 1.90 (m, 2H), 2.44 (m, 2H),
2.76 (m, 2H), 3.17 (br dd, J=7, 4 Hz, 1H), 3.28 (br dd, J=7, 4 Hz, 1H), 3.58
(m, 3H), 4.44 (m, 1H), 5.28 (m, 1H), 8.12 (s, 1H).
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(400 MHz, CDCI5) & 1.38 (v br s, 3H), 1.91 (m, 2H), 2.45 (m, 2H), 2.76 (m, 2H)
, 3.32

(v br s, 1H), 3.53 (v br m, 2H), 3.97 (v br s, 2H), 5.28 (m, 2H), 6.99 (t,
J=4.9 Hz, 1H), 8.07 (s, 1H), 8.51 (d, J=5.0 Hz, 2H)
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(q, J=6.6 Hz, 1H), 8.05 (s, 1H).
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MHz, CDCI)
5 1.34 (d, J=6.8 Hz, 3H), 1.91 (m, 2H), 2.38 (dddd, 0 OO qd, J=12, 12, 12, 4.
6 Hz, 2H), 3.17 (br s, 1H), 3.28 (br s, 1H),
3.52-3.68 (m, 5H), 4.14 (dd, J=11.3, 3.6 Hz, 2H), 4.46 (m, 1H), 4.85 (tt,
J=11.6, 4.2 Hz, 1H), 8.10 (s, 1H).
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400 MHz, CD50D) & 1.36 (d, J=6.6 Hz, 3H), 1.90 (m, 2H), 2.29 (m, 2H), 3.10 (s,
3H),

3.39 (dd, J=8.3, 5.4 Hz, 1H), 3.44 (dd, J=8.4, 5.3 Hz, 1H), 3.62 (m, 3H), 3.76
(br dd, J=7.4, 7.4 Hz, 1H), 3.84 (br dd, J=7.4, 7.4 Hz, 1H), 4.10 (br d, J=11.6

Hz, 2H), 4.97 (tt, J=11.6, 4.2 Hz, 1H), 5.15 (m, 1H), 8.03 (s, 1H).
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.89 (m, 2H), 2.29 (dddd, J=12, 12, 12, 5

Hz, 2H), 3.28 (dd, J=8.3, 5.4 Hz, 1H), 3.35 (m, 1H), 3.61 (m, 3H), 3.86 (br dd,
J=7, 7 Hz, 1H), 3.92 (br dd, J=7, 7 Hz, 1H), 4.09 (br dd, J=11.6, 3.7 Hz, 2H),
4.90 (n, 00DO0OO0ODOOOOO, OO01H),

4.98 (tt, J=11.6, 4.3 Hz, 1H), 7.19 (m, 2H), 7.28 (m, 1H), 8.03 (s, 1H).
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Hz, 1H), 8.90 (d, J=5.2
Hz, 2H). »3C NMR (75 MHz, D,0) & 36.47, 38.53, 49.98, 121.63, 158.08, 164.37.
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g
O
O
g
u

ooooao
ooooooooooboboooobooooboooooobOboooboboooOoobooo
oooooooooboooobooooobooOooooobOboooboboooOoobooboo 20
ooooooooooboboooobooooooooooobooooobDoboooooboDDoboo
0000000000000 00000OLCMS m/z 431.1 (M+1). *H NMR (400 MHz, C

DCl;) & 1.38 (d, J=6.6 Hz, 3H), 1.93 (br d, J=12.6 Hz, 2H), 2.39 (m, 2H),

3.
J=
7.

Oo0OO0OoOoog o«

63 (m, 4H), 3.79 (m, 1H), 3.87 (m, 2H), 4.06 (m, 1H), 4.15 (m, 2H), 4.86 (tt,
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73 (ddd, J=8.4, 6.9, 1.4 Hz, 1H), 7.82 (dd, J=8.2, 1.1 Hz, 1H), 8.08 (s, 1H),
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0oooo

00000

000000000000 000000000000000000000000000 30
000000000000 000000000000000000000o0noonoan
000000000000 000000000

0oooo



(50) JP 5656874 B2 2015.1.21

<o
W
Q
>L
O
T

c7 C38 Cc39

o
=25
JZ
=
2*5&

HNY
N — @
0...0 NZ
5 C\} l 0

O i
c5 c39 N l

O’f

0

0000000000000 O000O000O00O0ONOoONONoONoooaO

0000000000000 O00O0O0O0O0O00O0O00O0O00O0O0O0O0Onooao

0000000000000 O00O0O00O0O00O0O00O0O00O0O0O0O0oood

000000000000 0O000O000O000O00000000000000

0000000000000 O00O0O00O0O00O0O00O0O00O0O00D0O00O0O0O0OLCMS
m/z 249.2 (M+1). H NMR (400 MHz, CDCl3) & 1.46 (s, 9H), 2.54 (s, 3H), 3.85 (t

t, J=8.8, 6.1 Hz, 1H), 4.13 (dd,

J=8.6, 6.1 Hz, 2H), 4.30 (dd, J=8.8, 8.8 Hz, 2H), 7.02 (d, J=7.7 Hz, 1H), 7.08
(d, J=7.9 Hz, 1H), 7.55 (dd, J=7.7, 7.7 Hz, 1H). 3C NMR (100

MHz, CDCl;) & 24.72, 28.65, 35.42, 55.2 (v 0 0), 79.61, 118.32, 121.61, 137.05

156.75, 158.39, 160.60.
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.1 (M+1). H NMR (400 MHz, CDClg) & 1.33 (d, J=6.6 Hz, 3H), 1.91 (br d, J=12.6
Hz, 2H), 2.38 (m, 2H),

2.54 (s, 3H), 3.45 (dd, J=6.5, 6.5 Hz, 1H), 3.55-3.65 (m, 4H), 3.72-3.85 (m,
3H), 4.14 (dd, J=11.4, 3.9 Hz, 2H), 4.84 (tt, J=11.6, 4.2 Hz, 1H), 7.02 (d,
J=7.7 Hz, 1H), 7.05 (d, J=7.7 Hz, 1H), 7.53 (dd, J=7.7, 7.7 Hz, 1H). 8.06 (s,
1H). 13C NMR (100 MHz, CDClg) & 18.19, 24.54, 32.17, 36.64, 53.69, 57.53, 58.6
5, 65.16, 67.01,

105.31, 118.39, 121.25, 134.72, 136.64, 151.89, 157.86, 158.08, 159.73, 160.80.
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4.00 (tt, J=8.8, 6.0 Hz, 1H), 4.21 (dd, J=8.5, 6.0

Hz, 2H), 4.31 (dd, J=8.7, 8.7 Hz, 2H), 8.66 (s, 2H). *3C NMR
(100 MHz, CDCl;) & 28.32, 35.59, 54.0 (br),

79.48, 129.47, 155.69, 156.32, 168.01.
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s, 3H), 1.42 (s, 9H).
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6-{(1R)-1-[3-(2-/ OO-5-JFO 7z / FV)7H
173 C FOUA-AN]IFLF-2H9 RV FII-1,5-Dk 2.43¢c 4322
FOo-4H-ES YV A[3,4-dIEY 2 P v-4-+ >

170 Cc 2.37¢c 454.1
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-_ MS: =
i . REFERRE | AHEAS

=2 Bk IUPAC % M) +
(M+1)

1-[(1R)-1-(1-> 9 ARV F)L-4- % )-4,5-O F
174 Cc 0-1H-£35 Y 0[3,4-d]E) 2O 0-6-1 L) TFIL]R 2.15¢ 420.1
Ea[Z7EFo-3,2-9 04 V)4 3H)-4 >
1-9 R VFIL6-{(1R)-1-[3-4-7NF+O T/ %
175 (o} NFEFD-1-4 LT FIL}1,5-O € FO-4H-E 2.3¢c 398.1
S5vA[BE4dEY I OU4-FY

2 H 5L Waters Xterra MS C18 3.0x50mm. 5um, B4 A: 0.1%0D TFA KB&E (v/
v), BEIdEB: 7P, FYI, RE 1.6mL/%

HE

0% 5%B
0.14% 5%B
5.0 % 95%B
6.0% 95%B

® 515 L : Xbridge Phenyl 4.6x50mm. 5um. #E4 A: 0.03%®0 NH,OH KB& (VIV).
#EMEB: 003%MD NHOH 7 b= MY IIBHE (V). FE 2mL/%

Wi

0% 5%B
49 95%B
5% 95%B

©H 3L : Atlantis dC18 4.6 x50mm, 5um, BEIHE A: 0.1%0D TFA KBH#E (vv). BEIE
B:100%7+t b= kU, FiE 2mL/%

B

05 5%8B
445 95%B
5% 95%B

4$h S5 L : Symmetry C8 4.6x50mm, 5um. BEIE A: 0.1%0D TFA KBE& (viv). BEHHE
B:100%D7+t F=FYJI, FHE2mL/%

B

0% 5%B
405 80%B
50% 80%B

€Hh 5L : Symmetry C8 4.6 x50mm, 5um. #¥EHE A : 0.03%D NH,OH KiBi#&E (viv). #

B B:003%D NHOH 77X b= MY IILBE (VIv). FiE 2mL/%

BB

0% 5%B
4.0 % 95%B
5.0 % 95%B
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gooooad
&4
 PDE9 I1Cs0, :E PDE9 ICsy, o {PDE9 ICs, : PDE9 ICsq, i ;PDEQ 1Cs0, 3§PDE9 ICsp,
384-7x )L 96- )l 384-z)L: 98-V ! 847z | 98-zl
Fotd | Fykd Fokd | Pytd L ks | Pyeq
(M) (uM) M) (M) L em (uM)
0.0332* N.D. 118 é N.D. 0.0404

£
P&
]

P& HIE

dJjn

0.0866 ; N.D. 60
0.00971* |  N.D. 61 N.D. 0.0245* | 119 N.D. 0.0449
ND. | 00373 | 62 N.D. 0.0165% | 120 N.D. 0.0701 10

N.D. 0.0420 | 121 |  ND. 0.0911

N.D. 00877 | 63

ND. 0.02 6 | ND. 0245 | 122 | ND. 0.107
00324 | ND. 65
0.00224* | N, 66
0.00933" | ND. &7

i 0.01218* I 0.0107 68

0.211
0.0646
0.0436
0.0574

N.D.
N.D.
0.0735*
0.00847*

0.256 123 N.D.
0.216 124 N.D.
0.0399* 125 N.D.
0.00294* | 126 : N.D.

W] i Nl O O | W N =
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]
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10 | 00202 | ND. 69 ND. | 00453 | 127 | ND. 0.1
1 | 0.0254° 0.0824 70 ND. | 00572 |128: ND. 0.0745
12 | 0.0404* N.D. 71 N.D. | 000463 | 129 |  N.D. 0.0447 20

0.0228 130
0.0594 131
0.00745 132
0.0202 133

N.D. 0.0362
N.D. 0.0223
N.D. 0.0489
N.D. ' 0.0514
0.0138 134 N.D. I 0.102
0.0272* 135 ! N.D. 0.0991

000541 | 136 ; ND. | 0.119

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
0.0132*
N.D.
N.D. i 0.0348* 143

-
w

N.D. 0.136 73
N.D. 0.211 74
N.D. 0.047% 75
ND. | 00156 76
0.0503* | ND. 77
0.0418" | ND. 78
0.0274% N.D. 79
0.0437 N.D. 80
0.0419 N.D. 81
0.0282" N.D. 82
0.0343* N.D. 83
0.043" N.D. 84
0.0319* N.D. 85
0.0539 N.D. 86 N.D. 0.0241% | 144
0.0424" N.D. 87 | 0.0555" ND. | 145
0.0633% N.D. 88 ND. | 023 | 146 !
0.0596 N.D. 89 ND. | 0503 |147 | 00243 | ND. 40
0.0127* N.D. 90 ND. | 0211 | 148 | 0568 | ND.
0.0219° N.D. 91 ND. | 0148* | 149 | 0321 | ND.

=N
<

-
[¢,}

-
»

N.D. i 0.00949 72

—
-~

-
Lo ]

-
©

0.00456 | 137 N.D. 0.0324
0.00381* | 138 N.D. 0.0787 30
0.0892 | 139 .  ND. 0.215
0.0503 | 140 |  0.292 N.D.
00314 | 141 | 00617 N.D.
00132 | 142 |  0.763 N.D.
0.273 N.D.
0.0729 N.D.
0.0248" N.D.
0.0572" N.D.

N
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N
N
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N
N

N
(4]

N
»

N
~

N
o]

'
'
'
'
]
]
‘
]
]
'
]
'
1
'
L
'
'
'
1
T
il
i
v
]
]
]
1
'
1l
T
'
'
]
]
]
]
T
'
]
]
L
'
'
'
'
'
'
s
T
b
'
il
]
]
'
]
'
)
¥
'
il
1
.
'
'
]
T
]
]
N
0
'
'
i
'
I
Il
T
]
i
1
'
'
1
'
'
'
0
1
1
.
1l
'
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1
1
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]
'
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N
«©

w
o

w
=

w
N

0.0127* N.D. 92 N.D. 0.382* 150 0.517* N.D.
0.00781* N.D. 93 N.D. 0.0694 151 0.41 : N.D.

w
w

w
A

N.D.
N.D.

0.169* N.D. 94 N.D. , 0.31 152 0.35
N.D. 95 | N.D. ¢ 0.0283 163 : 0.174

w
[3,]

0.237*

w
[o)]
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DODO0O0O0O
sefs | PDEO (Cso | PDES ICso, [ TPDES 1Cso, [PDES IC, | . TPDES 1Cso, 3 PDES [Cso,
1 384-9 L 96-7x )L 1384-H9 )L 96-9 )L i 84-9xT )L | 96-Ux )L
B | ; PE | ; P | :
L i TvEL L Tytd D Tukd L Tytkda D Tykd L Fytd
e b oem | T em o [T am | m
37 | ND. | 0032 % | ND. | 00142 | 154 0661 | ND.
38 | 00225° | 00125° | 97 | ND. | 0023 |16 | 015 | ND.
39 | 00298" | ND. 9%8 | ND. | 00156 | 156 0292 | ND.
20 | 0066 | ND. 99 | ND. | 0M2 | 157 | 00289° | ND. 10
41 | 00518" | ND. 100 | ND. | 00638 | 158 ; 0248" | ND.
42 ;| 00325 | ND. 101 ;| ND. | 00488 | 159 0332 | ND.
43 | 00146 | ND. | 102 | ND. | 00845 | 160 0151 | ND.
44 | 00851 | ND. 103 | ND. | 00309 | 161 0216 | ND.
a5 | 018 | ND. 104 | ND. | 00332 | 162 00348 | ND.
46 | 0025 | ND. 105 | ND. | 00426 | 163 00533° | ND.
47 | 00312" | ND. 106 | ND. | 00214 | 164 0125 | ND.
28 | 0018 | ND. | 107 | ND. | 00472 | 165 0184 | ND.
49 | 00198" | ND. 108 | ND. | 00521 |166 00172 | ND. 20
50 | 0.0105° | ND. 109 { ND. | 00301 | 167 0915 | ND.
51 | 00115 | ND. | 10 | ND. | 0148 | 168 0336 | ND.
52 | 0032* | ND. 11 | ND. | 00344 | 169 0713 | ND.
53 | 00256 | ND. T2 | ND. | 00583 | 170 0693 | ND.
54 | ND. | 00702 | 113 | ND. | 00882 |171| 0813 | ND.
55 ;| ND. | 00211" | 114 | ND. | 00856 | 172 | 033 | ND.
5 | ND. | 000537+ | 115 | ND. | 00404 [ 173 0153 | ND.
57 | 00671* | 0222* | 116 | ND. | 00008 | 174 | 00617 | ND.
5 | ND. | 00225 | 117 | ND. | 0234 | 175 00612 | ND. 30
59 | ND. | 00105 |ND=%m&F | |

*fElX. 2~8 #® IC50 FIEDHEFMFHERT .
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