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Example 1

N-(1-(3,5-Difluorobenzyl)piperidin-4-yl)-6-isopropylthieno[2,3-d]pyrimidin-4-amine,
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N-(1 -(3,S-Diﬂuorobenzyl)piperidin~4-y!)—6—chloro-5-(4-fluorophenyl)thieno[2,3-(1]
pyrimidin-4-amine, monomaleate.

O O

Ooooooogogoao

OO0 oooogQgogao
Oooooogdg
O Oo0oooogd
O oooooogdg
O oo ooogdg
Ooooooogodg
O Oo0oooogd
Ooooooogodg
O 0o oo

gbooodoooan

O oOooo
O
O
O
O
O
O
O

Example 11

O

O
O
O
O
O
O

O

O 0o oo

O

ooao

O Oooo

O
O

O

O 0o oo

O
O

I [ [

[ |

O 0o oo

I Y o

HOOC,

O
O
O
O
O

O
O
O
O
OJ
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
O

O 0o oo

O Oooo

O 0o oo

COCH

O Oooo

O o0ood

O oOoogo

6-Chloro-N-(1-((pyrimidin-5-y)ymethyl)piperidin-4-yl)thieno [2,3-d]pyrimidin-4-amine,

monomaleate.
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Example 12

3-((4-(6-Chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methyh-4-fluoro
benzonitrile, monomaleate.
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Example 13

N-(1-(3-Chlorobenzyl)piperidin-4-yl)-6-chlorothieno[2,3-d] pyrimidin-4-amine,
monomaleate.
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Example 14

3-((4-(6-Chlorothieno[2,3-d]pyrimidin-4-ylamine)piperidin-1-yl)methyl)-N-methyl
benzamide, monomaleate
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Example 15

3-((4-(6-Chlorothieno|2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methyl)-V,/V-

dimethylbenzamide, monomaleate
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Example 17

N—(l-(3-Triﬂ|1oromethyl)benzyl)piperidin-4-y1)—6-chlorothieno[2,3—d]pyrimidin-4-amine,

monomaleate
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N-(l-(3—Triﬂu0romethylsulfonyl)benzyl)piperidin—4-)'l)-ﬁ-chlorothieno[2,3-d] pyrimidin-

4-amine, monomaleate
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N—(l—(3,S-Diﬂuorobenzyl)piperidin-4-yl)—6—chlor0thieno[2,3-d]pyrimidin-4—amine,
dihydrochloride
F
5.'
N 10

- 2HC)

0

NH
~N

gooooooobooboogooboogobobobooooboboooobbooooboooooboao
goooboobgobgobgobobobobobobobobobobUobuobuoboboo
gooooobootbotbotbobobobobobobobobobobobobuo
DDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDD
goodbobgobgobgobobuobobobUobobUobUobobUobuobobobono 20
gooboobobotbotbobgobobobobobobobobobobobobono
goooooooboobooooboboogobbooUooboooobbooooboooooboao
goon
0000000000000 O0ODO0OO0O0OD, 0, ,000,0,000000000
000000000000 ooDoDoooo®ooao
gooooao
goooon
goooooboobotbgobobgobobobobobobobobobuobuobobono
ooooooobobooooboooogobobao
ooooo 30
Example 21
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N
- 2HCI
NH 40
=N
ol /SIN/)

goobobobobgobobobobobobOobUobUobUobUobuobuobobono
gooooobobotbotbobgobobobobobuobobobobuobuoboboo
goooooooboobooooobooobobboooobobooooboboogao
DDDDDDDDDDDDDDDDDDDDDDDDéDDDDDDDDDDDDDDD
gooboobobotbotbobgobobobobobobobobobobobobono
goooooooboobooooboboogobbobooUooboooobboooobooooobao 50



OoooOoooooo
e Y B
OoooOoooooo
OO0 o4gogoooog
OoooOoooooo

L [ I |

DO Oooooo
OoOoooooOooooooogoogog
OoocoOooooooooooOoood
OoOoooooOoooooooogog

O Oooo
O Oooo

(64) JP 2008-514643 A 2008.5.8

goooooooboboooooboooooobooboao

0,,0,,0000,0000000000
O

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
Lol S I R |
O Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

gooooooobbooooobooooboboboo
gogbobooooobobbooooooooobobooodd

OOooooogoogdg

1
Example 22 0

N-(1-(1-(3-Fluorophenyl)ethyl)piperidin-4-yl)-6-isobutylthieno[2,3-d]pyrimidin-4-
amine, dihydrochloride
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4-N-(3-(1-(3-Fluorophenyl)ethylamino) propylamino)-5,6,7,8-tetrahydro-benzo[4,5]
thieno[2,3-d]pyrimidine, dihydrochloride.
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N-(3-(1-(3-Fluorophenyl)ethylamino)propyl}-6-isobutylthieno|2,3-dj pyrimidin-4-amine,

dibyvdrochloride
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N—(l-(]—(2,4,6-Triﬂuorophenyl)ethyl)piperidin-4-yl)—6-isobutylthieno[‘_’,3—d] pyrimidin-
4-amine, dihydrochloride
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N-(l-(l—(2,6-Diﬂuorophenyl)ethyl)piperidin—4-yl)—6—isobutylthieno[2,3—d]pyrimidiu—4-
amine, dihydrochleride .
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N-(1«{Cycloh exylmethyi)piperidin-4-y])-5,6—dimethy]thieno[2,3-[1]pyrimidin-4-amine,

dihydrochloride
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Example 30

N-(1-(3-Fluorob enzyl)piperidin-4-y1)—6—chloro-S-methylthieno[2,3—d

dihydroechloride. .
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Example 31
2-((4-(6-Chloro-5-methylthieno{2,3-d]pyrimidin-4-ylamino)piperidin-1-yh)methyl)

benzonitrile, dihydrochloride
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N-(1-(2-Methoxybenzyl)piperidin-4-yl)-6-chloro-5-methylthieno{2,3-d] pyrimidin -4-
amine, dikydrochloride

Mer :

[ |
O d
[ |
O d
[ |
O d
[ |
O d
[ |
O d
[ |
O O
[ |
O O
[ |
[ |
[ |
[ |
O d

OO0 oooooggog

OO0 ooooogoQgog
O 0Oo0oooo
O Oo0gooo
O O0Oo0oooo
O Oo0oooo
O 0Oo0oooao
O Oogooao
O 0Oo0oo0ooao
O Oo0oooao
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0ooOooo
O 0Ooo0oooo
O O0Oo0ooOooao
O 0Ooo0oooo
OO o0OoOooo

[ |
O d

O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
O

O oOoogo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oo0ooOgooogo

O O ogo
O Oooo

OO o0Oogooo
O 0Oo0oooo
OO oO0oooo
O O0Oo0oooo
O O0Oo0gooo
O 0Ooo0oooo
O Oogooo

O

O

JP 2008-514643 A 2008.5.8

O O oo
O Oooo

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O O ogo

O Oooo

I [ o [

O Oooo

O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O O ogoo

O 0Oooo

O 0o oo

O 0o oo

O Oooo

O 0o oo

10

20

30

40

50



(71) JP 2008-514643 A 2008.5.8

gooooooooboooooobooooobooooboooobooooboboooao
goooano

Example 33

(1 -(3-Fluorobenzyl)piperidin—4-yl)5,6,7,8—tetrahydro-benzo [4,3]thieno[2,3-d]
pyrimidin-4-amine, dihydrochloride
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N—(l—(1—(3-Fluor0phenyl)ethyl)piperidin-4-yl)5,6,7,8-tetrahydro-benzo[4,5}thien0 i2,3-

djpyrimidin-4-amine, dihydrochloride .
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Example 35

N-(1-(1-(3-Fluorophenyl)ethyl)piperidin-4-y1)-5,6-dimethylthieno[2,3-d] pyrimidin-4-
amine, dihydrochloride
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Example 36

N-(1-(1-(3,5-Diflucrophenyljethyl)piperidin-4-y1)5,6,7,8-tetrahydro-benzo[4,5] thieno
[2,3-d]pyrimidin-4-amine, dihydrochioride
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Example 37
N-(1-(2-Fluorobenzyl)piperidin-4-y})5,6,7,8-tetrahydro-benzo[4,5] thieno{2,3-d]

pyrimidin-4-amine, dihydrochloride
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Example 38

N-(1-(4-Fluorobenzyl)piperidin-4-yl)5,6,7,8-tetrakydro-benzo[4,5] thieno[2,3-d}
pyrimidin-4-amine, dihydrochloride
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Example 40

N—(l-(l-(3-Flu0rophenyl)ethyl)piperidin-4-yl)thieno[2,3-d]pyrimidin-4-amine,
dihydrocbloride
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Example 41

2-(3-Fluorophenyl)-2-(4-(5,6,7,8-tetrahydro-benzo[4,5]thieno|2,3-d}pyrimidin-4-
yvlamino)piperidin-1-yl)propanenitrile, dihydrochloride
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Example 42

N-(1-2-(3-Fluorophenyl)propan-2-yl)piperidin-4-y1)5,6,7,8-tetrahydro-benzo[4,5]
thieno|[2,3-d]pyrimidin-4-amine, dihydrochloride

gooooooobbooooobao
gogoboooooobboooooan
gogboboocoooboboooooan
gooooooboao
d0oopooooooooDoDoo
gogbobooooobboooooan
ooocoobOOO0oooooooao
gooooooobboogooobao

OO0 oooodogoao
Oooooogogoao
OO0 oooodogoao
OooooogoQgoo
OOooooodgoQgoao
Oooooogogoao
OooooodgoQgoao
Ooooooogogooao
OooooogoQgoao
Ooo0oooogoogoao
OooooogoQgoao
Oooo0oooogoogoao
Oooooogogoao
OoOoo0oooogoogoao
Oooooo- Ooogoao
OoOoo0oooogoogoao
OooooogoQgoao
OOoo0ooodgoogooao
OooooogoQgoao
OO0 o0o0ooodogogao

ooocoooOoOO0oooooooao

ooocoobObOOoooooooao

Oooooooooooooogdg
O Ooogo
O
O
O
O
(]
O
O
O
O
O
(]
O
O
O
O
O
O
O
O

OO oooooooooogogood

Example 43

N-(1-(3,5-Difluorcben zyl)piperidin-4-yl)thieno [2,3-d]pyrimidin-4-amine,
dihydrochloride
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Example 44
N-(1-(3,5-Difiuorobenzyl)pip eridin-4-yl)-6-isopropylthieno[2,3-d]pyrimidin-4-amine
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Example 45
N-(1-(3,5-Difluorobenzyl)piperidin-4-yl)-6-chlorothieno{2,3-d] pyrimidin-4-amine 40
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Example 46
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3-((4-(6-Chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methyhbenzonitrile
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Example 47

5-((4~(6-Chlorothieno[2,3-d] pyrimidin-4-ylamino)piperidin-1-yl)methyl)-2-fluoro

benzonitrile
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Example 48

N-(1-(3-Fluorobenzyl)piperidin-4-yl)-6-chloro-5-methylthieno[2,3-d]pyrimidin-4-amine
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Example 49
2-{(4-(6-Chlorc-5-methylthieno{2,3-d}pyrimidin-4-ylamino)piperidin-1-yl)methyl)
benzonitrile
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Example 50
N-(1-(2-Methoxyb enzyl)piperidin-4-y})-6-chloro-5-methylthieno[2,3-d]pyrimidin-4-
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Example 51
~(1-(3-Fluorobenzyl)piperidin-4-yl)-6-chlorothieno{2,3-d]pyrimidin-4-amine
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Example 52

N-(1-(2-Fluorobenzyl)piperidin-4-yl)-6-chlorothieno[2,3-d]pyrimidin-4-amine
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Example 54

3-((4-(6-Chlorothieno [2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methyl)benzoic acid
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Example 55

3-((4-(6-Chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methvl)benzamide
CONH;
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/-(1-(1-(3-Fluoroph enyl)ethyl)piperidin-4-yl)-6-isobutylthieno[2,3—d]pyrimidin-4-amine
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Example 57
N-(1-(1-(3,5-Difluorophenyl) ethyl)piperidin-4-yl)-6-isobutylthieno[2,3-d]pyrimidin-4-

amine
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Example 58
2-(3-Fluorophenyl)-2-(4-(5,6,7,8-tetrahydro-benzo|4,5]thieno[2,3-d]pyrimidin-4-yl

amino)piperidin-1-yl)propanenitrile
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Example 59
N—(l-(2—(3—Fluorophenyl)propan-Z-yl)piperidin-4-yl)—5,6,7,8-tetrahydro-ben20[4,5]

thieno[2,3-d]pyrimidin-4-amine
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6-Chloro-N-(l-((pyridin-S—yl)methyl)piperidin—4-y!)thien0[2,3-d]pyrimidin-4-amine
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N-{1-(3,5-Difluorobenzyl)piperidin-4-yl}-6-chloro-5-(4-fluorophenyhthieno[2,3-d]

pyrimidin-4-amine
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Example 63
3-((4-(6-Chlor0thieno[2,3-d]pyrimidin-4-ylamino)piperidin-] -ylymethyl}-4-

fluorcbenzonitrile
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N-(1-(3-Chlorobenzyl)piperidin-4-ylI)-6-chlorothienc[2,3-d] pyrimidin-4-amine
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Example 65

4-N-(3~(1-(3-Fluorophenyl)ethylamino} propylamino)-5,6,7.8-tetrahydro-benzo[4,5]

thieno{2,3-d|pyrimidine.
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Example 66
4-N-(3-(3-Fluorobenzyl amino) propylamino)-5,6,7,8-tetrahydro-benzo{4,Sjthieno [2,3-
d}pyrimidine
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Example 67

N-(3-(1-(3-Fluorophenyl)ethylamino)propyl)-6-isobutylthieno{2,3-d] pyrimidin-4-amine
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N-(1-(1-(2,4,6-Trifluorophenyl)ethyl)piperidin-4-yl)-6-isobutylthieno[2,3-d] pyrimidin -
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N-(1-(CyclohexylmethyD)piperidin-4-y})-5,6-dimethylthieno[2,3-d]pyrimidin-4-amine
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3-((4-(6-Chlorothieno|2,3-d}pyrimidin-4-ylam::no)piperidin-1-yl)methyl)-N-methyl
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N-(1-(3-(MethylsulfonyD)benzyl)piperidin-4-yI)-6-chlorothieno|2,3-d|pyrimidin-4-amine
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6-Chlor0-5—methyl-N-(piperidin-4-yl)thien0[2,3-d]pyrimidin-4-amine
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6-Isobutyl-N-(piperidin-4-yl)thieno{2,3-d]pyrimidin-4-amine
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(4-Methyl-piperidin-4-y1)-(5,6,7.8-tetrahydro-benzo[4,5]thieno{2,3-d ] pyrimidin-4-yl)-
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6-Chloro-N-(piperidin-4-yl)thieno[2,3-d]pyrimidin-4-amine dihydrochloride
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Example 84

tert-Butyl 4-(6-isobutylthieno[2,3-d]pyrimidin-4-ylamino)piperidine-1-carboxylate

Ooooooogoo
Ooooooggoao
OooooooQgoo
Ooooooggoao
Oooo0oooQgoo
Ooooooggoao
Oooo0oooQgoo
Ooooooggoao
Oooo0ooogoo
Oooooogogoao
Oooo0ooogoo
Ooooooogogogoao
Oooo0oooogoao
Oooooogogogoao
Oooo0ooogoo

O OooOooo
O O0Ooo0ooo
O Ooooo
O OoOgooo

O O
O O
O O
O O
O

O Od
O O
O O
O O
[ |
O O
O O
O O

Oo0oogogo
O OoOgoo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo

Example 85

1-Butyl 4-(6-chlorothieno[2,3-d)pyrimidin-4-ylamino)piperidine-1-carboxylate
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Example 86

4-Methyl}-4-(5,6,7,8-tetrahydro-benzo[4,5]thieno[2,3-d]pyrimidin-4-ylamino)-piperidine-

1-carboxylic acid tert-butyl ester
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1-(3,5-Diftuorobenzyl)piperidin-4-amine
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Example 83
N-1-(1-(3-fluorophenyl)ethyl)propane-1,3-diamine
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tert-Butyl 3-(1-(3-fluorophenyl)ethylamino)}propylcarbamate
F
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Example 90
1-(Cyclohexylmethyl)piperidin-4-amine, dihydrochloride
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Example 91
-Butyl 1-(cyclohexylmethyl)piperidir-4-ylcarbamate
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Example 92

tert-Butyl 1-(3,5-difluorobenzyl)piperidin-4-ylcarbamate
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Example 93

4-Chloro-6-isopropylthieno[2,3-d}pyrimidine
Cl
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Example 94
4-Chloro-6-isobutylthieno[2,3-d]pyrimidine
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4-Chloro-5,6,7,8-tetrahydro-benzo[4,5lthieno[2,3-d]pyrimidine
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Example 96
4,6-Dichloro-5-methylthieno[2,3-d]pyrimidine
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4,6-Dichloro-5-(4-fluorophenyljthieno[2,3-d]pyrimidine
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Example 98
6-Isobutylthieno[2,3-d]pvrimidin-4-ol
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Example 99
6-Isopropylthieno{2,3-d]pyrimidin-4-ol
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Example 100

6-Chloro-5-methylthieno[2,3-d]pyrimidin-4-ol
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Example 101

6-Chloro-3-methylthieno{2,3-d]pyrimidin-4-ol
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Example 102
5,6,7,8-Tetrahydro-benzo[4,5}-thieno[2,3-d] pyrimidin-4-ol
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Example 103
N-(1-(4-Fluoro-3-methoxybenzyl)piperidin-4-yl)-6-chlorothieno{2,3-d)pyrimidin-4-
amine, monomaleate
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Example 104
N1 —(4-Flu0r0-3-meth0xybenzy])piperidin-4—yl)-6nchlorothieno{2,3—d]pyrimidin—4-

amine
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Example 105
N-(1-((Benzol{d][1,3] dioxol-5-yl)methyl)piperidin-4-yl)-6-chlorothieno[2,3-d] pyrimidin-

4-amine, monomaleate
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Example 106

O

N-(1-((Benzofd][1,3]dioxol-5-yl)methyl)piperidin-4-yl)-6-chlorothieno{2,3-d}

4-amine
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Example 107

Scheme 2 - General synthesis of piperidinylamino-thieno{2,3-d] pyrimidines

. HO
1
R, COOEt

ot
RZ NH2

S

HCO2NH, wy _ SOCly
HCONH, Re s A T catomF
94% N 0%

2 3
NHB:
NHBoc Ar-(CHy),CHO oc¢
6 fj 10% TFA-DCM

N NaBH(OAc); N 85-95%
H CH,Clp §

90-95% AT
5 7

Ar
Ry © HZN‘CN_("”
1

R~ |
2 < N/)

refiux / 55-70%

OOoo0ooood
O0Ooo0oooogod
OOoo0oood
OO0Oo0oooogod
OOoo0oood
O0Ooo0oooogod
OOoo0oood
OOoo0oooogod
OoOoo0oood
O0Ooo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood
OOoo0oooogod
Oo0Ooo0oood
OOoooood
Oo0Ooo0oood
OoOoo0ooood
OO0Ooo0oooogod
OOoo0ooood
O0O0o0oooogod
OOoo0ooood
OO oo
O 0Oooo
O Ooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

Oooogogogoooooogod
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooocooooooogodg
I

Ooo0OooobO0oo0ooboOooOoano
oo ooo4oooogogaDo

—N>
AW
3 N

EtzN / 'PrOH or MeCN / S

R4

/7 N
R |
2 S N/)

cl

|

|
|

(5,6,7,8-Tetrahydro-benzo[4,5 Jthieno[2,3-d |pyrimtdin-4-y1)-

{1-(4-trifluoromethyl-benzyl)-piperidin-4-yl]-amine
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(1-Phenethyl-piperidin-4-y1}~(5,6,7,8-tetrahydro-benzo[4,5]thieno[2,3-d ]pyrimidin-4-yI)-
amine
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