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R 6 ;
R 7 ’
A 1
n 0,1 2 ;
R l 1 1 1 1
)
R 2
R3 C i, 1 2
) 2- -5-[N-(1- -2- -1,2,3,4-
X CH
R4 RS -C(R 7)=C(R 6)-S-
R 6
R 7
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A
n 01 2

R 1 ’ ’ ’ ’ ’ ’ ’ _SMea _S

R 8 C g SO) p-1[ ,b 0,1 2 ],-NHC(O)R ® -C(O)N(R °)(R 10)
R9 R10 : : : : (C 14 ), C 14 (1 2

) Cig C 14 ; , R9 R 10
’ ’ 4- ’ ) 314_ 314_

- -

R4 RS ~C(R 7)=C(R 6)-S- ~S-C(R 7)=C(R 6)- ;

, —SMe, -S

R 2 :
R 3 C 14 C 14 (1 2 R ) ;

R 8 , C 3.7 , , 2,2- -1,3- -4- ; 2,2- -1,3- -4- ; 2,2-
-1,3- -5- ,1,2,4- , 1,3,4- , , , ,
: , : : ' Co1g
v C 14 v C 14 SO) - [ b 0,1 2 1,C 36 SO) - [ ,b 0,1
21 SO) y-1I b 01 2 1] S©) - [ b 0,1 2 ], -C(ON
(R 9)(R 10), ~COOR 9, ~C(O)NHSO , Me, ~C(=N-OH)NH , , -C(EN-OH)NHC ;, , ~C(EN=OH)N(C L.
4 ) 2, -N(OH)CHO, ~COCOOR ©, ~NHC(O)R 9, (R 9)(R 19)NSO , -, -COCH , OR 11 —NHSO , R
9 .

R9 R0 , ; , , C 14 )C g 1 2

H ,-O- , ~O-CH , -O-

- 20 -
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R 11 C 14 C 14 1
X CH ;
R4 RS —C(R 7)=C(R 6)-S-  -S-C(R 7)=C(R 6)-
R 6
R 7
A
n 01 2
R 1 ’ ’ ’ ’ ’ ’ ’ ’ ’ _SMea -S
OMe, -SO , Me (n 2 ) ;
R 2 :
R 3 C 14 C 14 (1 2 R ) ;
R 8 C oy L 2,2- 13- _4- ;22— 13- _4- ;22—
_1!3_ -5- ) 11214_ ’ 153!4_ ’ ’ ) ’
) 1] ) ) 1] C 1-4
|C 1-4 |C 1-4 S(O) b_[ !b 011 2 ]IC 3-6 S(O) b_[ !b 011
2 1, SO) pb-1[ b 0,1 2 1. SO) p-L b 0,1 2 1, -C(0)
N(R 9)(R 10), ~COOR 9, ~C(O)NHSO , Me, ~C(EN=OH)NH , , ~C(EN=OH)NHC ;_,  , ~C(=N-OH)N(C

1.4 ) 2., -N(OH)CHO, -COCOOR 9, ~NHC(O)R °, (R 9)(R 10)NSO , -, -COCH , OR 11  -NHSO , R
9 .

R 9 R 10 ’ ’ ’ ’ (C 1-4 )’ C 1-4 (1 2
) Cag C 14 : , R9 R 10
4 6 , ,
1 2 , 2
~O-CH , -O- , -O-CH , -O-
R 11 v Co1a C 14 1
X N ;
R4 RS —C(R 7)=C(R 6)-S- ;
R 6 ;

-21 -
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R 7
A
n 0,1 2 ;
R 1 ’ ’ ’ 1 ’ ’ ’ ’ ’ _SMea -S
OMe, -SO , Me (n 2 ) ;
R 2 :
R 3 C 1-4 C 1-4 [1 2 R 8 ] ;
R 8 C g L 2,2- 13- _4- ;22— 13- _4- ;22—
_113_ -5- ) 11214_ ) 1!3!4_ ’ ) ) ’
) 1] ) ) ] C 1-4
C s Cis SO p-[ b 01 2 1,Ca, S©) ,-[ b 01
2 1, S00) p-1I b 01 21 S©O) p-I[ b 0,1 2 ], -CO)N
(R 9)(R 10), <COOR 9, ~C(O)NHSO , Me, ~C(=N-OH)NH , , -C(EN-OH)NHC ; , , ~C(EN=OH)N(C 4.

4+ ) 2., -N(OH)CHO, -COCOOR 9, -NHC(O)R 9, (R @)(R 10)NSO , -, -COCH , OR 11  -NHSO , R
9 .

R 9 R 10 ’ ’ ’ ’ (C 1-4 )’ C 1-4 (1 2

- -

R4 RS -C(R 7)=CR ©)-S- ;

i) ) ) ) y y _SMe, _S

R 2

- 22 -
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’ ’ ’ C 1-4 ’ C 1-4 ’
Cis SO -1 b 0,1 2 1,C as S(0) - [ b 0,1 21  soO
)b-1L ,b 0,1 2 1], SO) - L ,b 0,1 2 7], -C(O)N(R 9)(R 10), -CO
OR 9 y _C(O)NHSO 2 Me, _C(:N—OH)NH 2 —C(:N—OH)NHC 1-4 y —C(:N—OH)N(C 1-4 ) 2 —NHS
O,R?® ;
R 9 R 10 H ’ H H (C 1-4 )’ C 1-4 (1 2
) Coig C 14 ; , R9 R 10
4 6 . .
1 2 , 2 -O-
CH , -O- , ~O-CH , -O-
1
X N ;
R4 RS _S-C(R 6)=C(R 7)- :
R 6 b
R 7 b
A ]
n 0,1 2 ;
R 1 ) ) ) 1 ) ) 1 ) ) _SMe! _S
OMe, -SO , Me (n 2 ) ;
R 2
R 3 C 14 C 14 [1 2 R 8 1
R 8 , , 2,2— -1,3- -4- ;2,2- -1,3- -4- ;2,2- -1,3- -
5_ ,112,4_ ,1’374_ L 1 7 L 1 L
’ ’ ’ C 1-4 ’ C 1-4 ’
C 14 SO) - L b 0,1 2 1.C 36 S©O) ,-L b 0,1 2 1], S(O
)b-1L ,b 0,1 2 1], S©O) - L ,b 0,1 2 ], -C(O)N(R 9)(R 10), -CO
OR 9 y —C(O)NHSO 2 Me, —C(:N—OH)NH 2 —C(:N—OH)NHC 1-4 y —C(:N—OH)N(C 1-4 ) 2 -NHS
O,R?® ;
R9 R10 : : : : (C 14 ), C 14 1 2
) Coag C 14 , , R® R 10
4 6 . .
1 2 , 2
_O-CH , -O- , ~O-CH , -O-
1
X N ;

- 23 -
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R4 RS -C(R 7)=C(R 6)-S-

R 1 ’ ’ ’ ’ ’ ’ ’ ’ ’ _SMea _S
OMe, -SO , Me (n 2 ) ;

R 2 :

R3 C,, [1 2 ] 1

-

R4 RS -C(R 7)=CR ©)-S- ;

R 1 ) ) ) ’ ) ) ’ ) ) _SMe! -S
OMe, -SO , Me (n 2 ) ;

R 2
R 3 C i R 8 C i
R 8 Cia SO p-1I b 0,1 2 ],-NHC(O)R 9 -C(O)N(R 9)(R 10)
R 9 R 10 ’ ’ ’ ’ (C 1-4 )’ C 1-4 (1 2
) Cig C 14 , , R9 R10
’ ’ 4- ’ ’ 314_ 314_
4 6 1
X N

- 24 -
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R4 RS —C(R 7)=C(R 6)-S-  -S-C(R 7)=C(R ©)-
R 6
R 7 ’
A ’
n 0,1 2 ;
R 1 ’ ’ ’ ’ ’ ’ ’ ’ ’ _SMea _S
OMe, -SO , Me (n 2 ) ;
R 2 ;
R3 C,, (@ 2 RS ) ;
R 8 . C 4s L 22 ~1,3- _4- ;22— 1,3- _4- ;22
_113_ -5- 111214_ ’ 113!4_ ’ ’ ) ’
) ] ) ) ] C 1-4
C o1y Ci14 SO p-IL b 0,1 2 1,C 36 S©) p-1L b 0,1
21, SO) ,-1I b 01 21 S(0) b - [ b 0,1 2 ], -CON
(R 9)(R 10), ~COOR 9, ~C(O)NHSO , Me, ~C(=N=OH)NH , , -C(EN=OH)NHC ;4  , ~C(=N-OH)N(C ;.

4+ ) 2, -N(OH)CHO, -COCOOR ©, -NHC(O)R 9, (R @)(R 10)NSO , -, -COCH , OR 11  -NHSO , R
9 .

R 9 R 10 H ’ H H (C 1-4 )’ C 1-4 (1 2

R4 RS ~C(R 7)=C(R 6)-S- ~S-C(R 7)=C(R 6)- ;

i) ) ) 3 3y y —SMG, _S

R 2 :

- 25—
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R3 C i, (1 2 R 8 )
R 8 , C 3.7 , , 2,2—- -1,3- -4- :2,2- -1,3- -4- :2,2-
_113_ _5_ b 11214_ 1 11314_ b 1 b b
’ , ’ ’ ’ C 1-4
,C 14 ,C 14 SO p-1L b 0,1 2 1,C 35 SO p-1L b 0,1
2 1, S©O) b-1L ,b 0,1 2 1, SO) p-L ,b 0,1 2 1, -C(O)N
(R 9)R 10), —-COOR 9, —-C(O)NHSO > Me, -C(=N-OH)NH , , -C(=N-OH)NHC ,_, , —C(=N-OH)N(C ,_

4 ) 2, -N(OH)CHO, -COCOOR 9, -NHC(O)R 9, (R ©)(R 10)NSO , -, -COCH , OR 11 -NHSO , R
9 .

R9 R10 : : : : (C 14 ), C 14 1 2

LA R R

R4 RS -C(R 7)=C(R 6)-S-

[ A A ,x O 1 ,r 01,2 3 ,s 1 2 1

- 26 -
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R 2
R3 C g, [1 2 , 2 :
1. C 14 C 14 [1 2 R 8 (.2
R 8 , RSB ) ;

; R 8 : v C s v C s ,C 14 v C s ;
~COCOOR 9, (R 9)(R 10)NCO-, -COCH , OR 11, (R 9)(R 10)N-, -COOR ¢ 22— -1,3- -
4- ;

, R 9 R 10 , ,C 1.2 [1 2 , .2

) 1 Ci.4 C 14
, R9 R10 4 6
, 1 2

R 11 yC 14 yC 14 C 14 1

, 1

. 2- -5-[N-(2-  -1,2,3,4- -3- ) 1-6H- [2,3-b]

. 2- -5-[N-(1- -2- -1,2,3,4- -3- ) 1-6H- [2,3-b]
X CH
R4 RS -C(R 7)=C(R 6)-S-
R 6
R 7 :
A ;
n 1 2 ;
R ] I} I} ] C 1-4 l C 1-4 )
R1 A' A

A
—(CH,),

rV‘()s

(o]

(OH),
O
A

-CH , CH(OH)(CH ,) ,CO > H

- 27 -



10-2004-0096661

[ A A ,x O 1 ,r 01,2 3 ,s 1 2 1
R 2 :
R3 C 4, [1 2 ) ,
1 C 14 C 14 [1 2 R 8 (.2
R 8 , RB8 )] ;

: R 8 : v C s v C s ,C 14 v C s :
~COCOOR ¢, (R 9)(R 10)NCO-, -COCH , OR 11, (R 9)(R 10)N-, -COOR © 2,2- -1,3- -
4- :

, R9 R 10 , .C.. I 2 . .2

) 1 Ci.4 C 14
, R9 R 10 4 6
, 1 2
R 11 O ,C g C 14 1
, 1
. 2- -5-[N-(2- -1,2,3,4- -3- ) 1-6H- [2,3-b] ;
. 2- 5-[N-(1- -2- -1,2,3,4- -3- ) 1-6H- [2,3-b]
X CH
R4 RS -S-C(R 6)=C(R 7)-
R 6 ;
R 7 ;
A ;
n 1 2 ;
R ] I} I} ] C 1-4 ] C 1-4 )
R1 A' A

A
—(CH,),

fY‘"()s

O

(OH),
0

- 28 -
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Al

-CH , CH(OH)(CH ,) ,CO >H

[ AN A ,x O 1 ,r 01,2 3 .,s 1 201
R 2 ;
R3 C,, [l 2 2 ,
1. C 14 C 14 [1 2 R 8 (.2
R 8 , REB8 )] ;

, R 8 , ' C 14 C 14 C 14 v C 14 ,
~COCOOR 9, (R 9)(R 10)NCO-, ~COCH , OR 11, (R 9)(R 10)N-, ~COOR 9  2,2- ~1,.3- -
4- :

, R ® R 10 , ,C 14 [1 2 , 4,2

) 1 Ciy4 C g
R 9 R 10 4 6
) 1 2

R 11 ' C 14 ,C 14 C 14 1

, 1 23- 5-[N-(2-  -1,2,3,4- 3- ) 1-4H- [3,
2-b]
2- N )-2—  -1,2,3,4- ~3- ]-6H- [2,3-b]  -5-
N-[1( )-2-  -1,2,3,4- _3- ]-2- —6H- [2,3-b] -5-
2- ~N-[1-( )-2—  -1,2.3,4- ~3- ]-6H- [2,3-b]  -5-
2- ~N-[1-(N,N- )-2—  -1,2,3,4- _3- ]-6H- [2,3-b]

-5- ;
2- ~N-[1-(N- )-2—  -1,2,3,4- ~3- ]-6H- [2,3-b]  -5-
2- ~N-[1-(N- )-2-  -1,2,3,4- ~3- ]-6H- [2,3-b]

_5_ ;
2- “N-{1-[N-(2- ) 1-2- -1.2,3.4- ~3- }-6H- [2
!3_b] -5- ;
2- “N-[1-(2- )-2-  -1,2,3,4- _3- ]-6H- [2,3-b] -5-

- 29 -
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2- -N-[1-(2,3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -

5- .

2- -N-{1-[(2,2- -1,3- -4(8)- ) 1-2- -1,2,3,4- -3(R,S)- }-

6H- [2,3-b] -5- ;

2- -N-[1-(2(S),3- )-2- -1,2,3,4- -3(R,S)- ]-6H- [2,3-

b] -5- ;

2- -N-[1-(2,2- -1,3- -4(R)- )-2- -1,2,3,4- -3(R,S)- ]-6H

- [2,3-b] -5- ;

2- -N-[1-(2(R),3- )-2- -1,2,3,4- -3(R,S)- ]-6H- [2,3-

b] -5- ;

2- -N-{1-[2-(4- -1- )-2- 1-2- -1,2,3,4- -3- }-6H

- [2,3-b] -5- ;

2- -N-{1-[N-(1,3- -2- ) 1-2- -1,2,3,4- -3- }-

6H- [2,3-b] -5- ;

2- -N-{1-[N-(2- ) 1-2- -1,2,3,4- -3- }-6H- [2,3

-b] -5- ;

2- -N-(1-{2-[(3a,6a-cis)-2,2- -5H-[1,3] [4,5-c] -5- ]-2- }

-2- -1,2,3,4- -3- )-6H- [2,3-b] -5- ;

2- -N-(1-{2-[(cis)-3,4- -1- ]-2- }-2- -1,2,3,4- -

3- )-6H- [2,3-b] -5- ;

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -

5_ .

2- -N-{1-[(2,2- -1,3- -5- ) 1-2- -1,2,3,4- -3- }-6H-

[2,3-b] -5- ;

2- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-6H-
[2,3-b] -5- ;

2,3- -N-{1-[(2,2- -1,3- -5- ) 1-2- -1,2,3,4- -3- }-4H-
[3.2-b] -5- ;

2,3- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-4H-

[3.,2-b] -5- ;

2- -N-(1-{2-[(2,3- ) 1-2- }-2- -1,2,3,4- -3- )-

6H- [2,3-b] -5- ;

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-

2- -N-[1-( )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-

2- -N-{1-[(3- -1,2,4- -5- ) 1-2- -1,2,3,4- -3- }-6H-
[2,3-b] -5- ;
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2- -N-[2-  -1-(1H- -5- )-1,2,3,4- -3- ]-6H- [2,3-b]

_5- .

2- -N-(1-{2-[( ) 1-2- }-2- -1,2,34- -3- )-6H-

[2,3-b] -5- ;

N-{1-(22)-2- -2-( )  1-2- -1,2,34- -3- }-2- —6H-
[2,3-b] -5- ;

2- -N-{2- -1-[(5- -4,5- -1,2,4- -3- ) ]1-1,2,3,4- -3

- }-6H- [2,3-b] -5- ;

N-{1-[(5- -1,3,4- -2- )  1-2- -1234- -3- }-2- -6H-
[2,3-b] -5- ;

2- -N-{1-[2-( )  1-2- -1,2,34- -3- }-6H- [2,3-b] -5-

2- -N-{1-[2-( )  1-2- -1,2,3,4- -3- }-6H- [2,3-b]  -5-

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-

2,3- ~N-[1( )-2-  -1,2,3,4- -3- ]-4H- [3.2-b] -5

N-[1-( )-2- -1,2,3,4- -3- 1-2,3- -4H- [3.2-b] -5-

2,3- -N-[1-(2- )-2-  -1,2,3,4- -3- ]-4H- [3.2-b] -5-

2,3- -N-{1-[(2R)-2,3- 1-2-  -1,2,3,4- -3- }-4H- [3.2

-b] -5- ;

2- -N-{1-[3—( )-2- 1-2-  -1,2,3.4- -3- }-6H-
[2,3-b] -5- ;

2- -N-{2- -1-[(2- -1,3- -5- ) 1-1,2,3.4- -3- }-6H- [2,3

-b] -5- ;

2- -N-[1-(3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-

2- -N-{1-[3-( )-3- 1-2- -1,2,3,4- -3- }-6H- [2,3-

b] -5- ;

2- -N-[2-  -1-(2- )-1,2,3,4- -3- ]-6H- [2,3-b] -5-

2- -N-[1-(2- )-2-  -1,2,3,4- -3- ]-6H- [2,3-b] -5-

2,3- -N-[(6S)-7-  -5,6,7,8- [1,2-a] -6- ]-4H- [3,2-b] -

5- ;

2,3- -N-(2  -1,2,3,4- -1,5- -3- )-4H- [3.2-b]  -5-
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2- -N-(2- -1,2,3,4- -1,7- -3- )-6H- [2,3-b] -5-

N-(6- -1,2,3,4- -3- )-6H- [2,3-b] -5-

N-(6- -1,2,3,4- -3- )-6H- [2,3-b] -5-

2- -N-[1-(2- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-

2- -N-[1-(2,3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -

5_ .

2- -N-[1-(2(S),3- )-2- -1,2,3,4- -3(R,S)- ]1-6H- [2,3-

b] -5- ;

2- -N-[1-(2(R),3- )-2- -1,2,3,4- -3(R,S)- ]-6H- [2,3-

b] -5- ;

2- -N-{1-[2-(4- -1- )-2- 1-2- -1,2,3,4- -3- }-6H

- [2,3-b] -5- ;

2- -N-{1-[N-(1,3- -2- ) 1-2- -1,2,3,4- -3- }-

6H- [2,3-b] -5- ;

2- -N-{1-[N-(2- ) 1-2- -1,2,3,4- -3- }-6H- [2,3

-b] -5- ;

N-{1-[(22)-2- -2—( ) 1-2- -1,2,3,4- -3- }-2- -6H-
[2,3-b] -5- ;

2- -N-(1-{2-[(3a,6a-cis)-2,2- -5H-[1,3] [4,5-c] -5- ]-2- }

-2- -1,2,3,4- -3- )-6H- [2,3-b] -5- ;

2- -N-(1-{2-[(cis)-3,4- -1- ]-2- }-2- -1,2,3,4- -

3- )-6H- [2,3-b] -5- ;

2- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-6H-

[2,3-b] -5- ;

2,3- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-4H-
[3,2-b] -5- ;

2- -N-(1-{2-[(2,3- ) 1-2- }-2- -1,2,3,4- -3- )-

6H- [2,3-b] -5- ;

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-

2,3- -N-[1-(2- )-2- -1,2,3,4- -3- ]-4H- [3.2-b] -5-
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2,3- -N-{1-[(2R)-2,3- 1-2- -1,2,3,4- -3- }-4H- [3.2
-b] -5- ;
2- -N-[1-(3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
2- -N-{1-[3—( )-3- 1-2- -1,2,3,4- -3- }-6H- [2,3-
b] -5- ;
2- -N-[1-(2- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
2- -N-[1-(2- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
2- -N-[1-(2(R),3- )-2- -1,2,3,4- -3(R,S)- ]-6H- [2,3-
b] -5- ;
2,3- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-4H-
[3,2-b] -5- ;
N-1-[(22)-2- -2—( ) 1-2- -1,2,3,4- -3- }-2- -6H-
[2,3-b] -5- ;
2,3- -N-{1-[(2R)-2,3- 1-2- -1,2,3,4- -3- }-4H- [3.2
-b] -5- ;
2- -N-[1-(3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
1
a) 2 3
) 1 1
)
)
2

R*
X OH
pug
5 N o

2

R

- 33 -



L ,AAR1, R2 R3 R4,R5,n

-40 40

R3 CH ,CO)NR 9)R 10)
CH , C(O)NHSO , R 9
,CO ,H

R3 2- 1

—4- ) (- -13-

(DCCI)

10-2004-0096661

—_ 1 ]
4- ’
, 2,6- - - , 2,6- 2,6- -te
-3-(3- ) - (
-40 40
1 1
, EDCI
’ ’ R 5
_EDCI JR3 CH
-5- 1 , N-
’ Nl_
, .R3 2-
’ R 3
) 1 R3 2-
2-( )-3- 1
L (2.2- -1,3- 5o )L (@22- -1,3-
_5- ) 1
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1
4
R CHO ) N,cH,COMe, R N OMe
j __MeONa/MeOH |
=5 RS IIEII 0

=

)2z, A
(2a) ) 2b
LiOH
MeOH

2

2a
X N 2 , , POCI 4 POBr 5 , ,
. [ , Nucleic Acid Chem. 1991
, 4, 24-6 1. , , , , 18- -6 [
, J. Heterocycl. Chem 2000, 37(1)119-126] , ,
, , 6 [ , Chem. Phar
m. Bull. 1986,34 (9), 3635-43 1
6
4
R N
| =0
R R
©6)
» X N 2 ) , Cl ;CCO ,H
6 (Cl jCcCO) ,O Cl zCCO LH 7 , 7
, [ , J Heterocycl.
Chem. 1980, 17(2), 381-2 1:
-
4
R N
:[ S—cc,
7N
Y]
6 12

13 [ Tetrahedron 1999, 55, 6167]:
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NHP'
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Hﬁ

OH
10

11

H4
:I%LOH
NHP'
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an

R4

)/NHP'

RS
®
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a)

b) -10

17

14

14

11

14

R4

F{SJ\ NHP'

)]

1 ]
,-10 -78
8 9
DMF )
9
14
(0]
R4
E’/LLOH
RS
(14)
15
R4
)YO
RE
OH
a1s)
15 ,
15

15 R6 R

-37-
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, THF , N-
10 11

14 15

16



R 7 16 17
()

@

- W 4 3_ _3,4—
[J. Med. Chem. 28, 1985, 1511-16]. A
18 , ()
Boc
) 20
19
18

NO,
Z NHBoc

(18)

- 38 -
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1,2-

~2(1H)-

19

R 3-L[

18



4a

4b

19

NO,
X

CHO

(19)

20
Oy, .OMe
P~oMe

BocNH COOMe
(20)

(4b)
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2
NO,
X 2 NO,
H"{I OF CniROE o . N ﬁNOZ
N - _ ] aIO,,__» Ri1
B N | gl 2 N “cHo
Ii,/
COOMe
NO, Oy .OMe “” “NHBoc
X 2 XpZ SEVEEIE]
m{:[ . PXOMe HIS2tHE TOHLIE o,
N~ SCHO  BoeNH” ~COCOMe THE |
A 3 =
R1
o PdC
e 4 1 H
COOMe
BocNH. N, NHBoc
I gy NaOMe / MeOH / 25°C NH.
0P NN g s N] N
H ey el
R1 7
ene | hax
DMF
BocNHm HCI/CIS & HN N
| FrR1 ——— | R
o _ B 7 o P
R2 R2 (1)
1 2 [ Tetrahedron 1998, 54(23), 6311-6318]
3 [Synthesis 1992(5), 487]
4 [ , JACS 1993, 11
5, 10125-10138 1. . , 5
' , EDCI DCCI ,
, N- .
, - (DIPEA) 1,8- [5.4.0] -7- (DBU)
6 , X ,Cl,Br, 1,0 . 7 ) ,
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NH BHH 2
o)h/
3M Hcl
803 | Jop
6 Al2t
COOMe
Ny -NH, OxpOMe  geaiyamoie #” “NHBoc
HL‘E/\[ ~OMe " NH
+ _— 2
P A
CHO  BocNH” ~COOMe ™,
R1
PdC
HE
OOMe
BocNH. SN NHBoc
] /' NaOMe / MeOH / 25°C
= B NH,
07 N7 N
H =N
R‘l
NaH
R2 X
DMF
BocNH Ny, HOl/usw HN EN
| R l /'
- ~
(o] l?l N (o] l?l N
R2 R2 (1)

1,2,3 4 [JOC 1983, 48, 3401-3408]
2 3
4
4c
R2
H,N
2 r\j\l\/x
07 N N
H
dc)
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RN
!

21

21 ,

21 , Pd/C

22
e
R N/\>
o?_N)Q N
(22)

22 23
[Bull.Chem.Soc.Jpn.,1967,40,2380]. 23 24

23

o/

NHP
R*” TOH
(23)

24
NTN
ozN)Q /">

24)
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. 4
rc:ozﬂ'
R4 _NHP' R&_ _NHP' RA N A
P\l
. | —_ I - I RﬁI_\>\COEH'
R R CHO R CHO N
(8) (25) (26) (20
8 25 , n- (CHON( ) 2 ;
[J.0rg.Chem.2001, volume 66, 3662-3670]. 8
P! , , CO , tBu . ,
25 LCH , CO , R[ , L 1 , P! P'( , —-CO )
26 . ,
4 [ A , ] , 4d
4c
4d
o}
, R2 (‘:11)n
£ N
\” =N
N
O \Ra
’ ] R 1
, 1
1 b
: ( : )
; ( : )
/
. [ , T.W.Green, Protective Groups i
n Organic Synthesis, John Wiley and Sons, 1991]. , , ,
] ’ t_ ’ ]
’ ’ t_ ’ ’ 3 ]
(
) .1
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1 )
, EP 0 846 464 A2 . -1-
. 100

96 . (Nordlie R.C and Arion W.J, Methods of Enzymology, 1966, 619-
625) 620 Labsystems iEMS Read
er MF 50mM HEPES [N-(2- ) -N'-(2- ); 4-(2-

) -1- 1, 2.5mM MgCI , , 2.25mM - (b- ) N,N,N*,N'-

, 100mM KCI, 0.5mM 2mM D-(+)- pH 7.2,

, 0.1mg 1l , 0.15 a(GPa) 0.5mM -1

- . GPa 2.5mg/ml 30
. 40 25 25 2mM -1-

1% DMSO . GPa
30u M CP320626
et al (1998) PNAS 95, 1776-81). 30

12 /ml 10 /ml
10y M I00u M
, 50%
% a ( 0D620
x 100.
0D620 = 620

I0 10% DMSO
10% DMSO IO ,
(Hoover et al (1998) J Med Chem 41, 2934-8; Martin
50 ,3.48%H ,SO ,4 1%

. 30 620nm
0D620) / ( 0OD620 0D620) )
IC 50 100u M 1nM

EP 0 846 464 A2 Pesce et al [Pesce, M A, Bodourian, S H, Harris, R C, and Nicholson, J F (1977) Clinical

Chemistry 23, 1171-1717]

(multienzyme coupled assay)

. Tecan Ultra Multifunctional Microplate Reader

NAD NADH

mM MgCI , , 2.5mM - (b-

8mM D-(+)-
5mg Il

1.25mg/ml 30

-1-
50 384
340nm 465nm
. 50mM HEPES, 3.5mM KH , PO ,, 2.5
) N,N,N',N'- , 100mM KCI, 0.5mM
. 6.25mM NAD, 1.2
a (hrl GP

pH7.2 |
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a) 20nM
(Sigma)
, 20
5% DMSO IO
5% DMSO IO
.6 30
IOu M IO0Ou M
% @ RFUs
0.

14 IC g 2.7u M

76) 13 29-83)

AA (

M

5nM

)

DMEM( (Dulbeco)

Krebs-Henseleit

, Krebs-Henseleit

.37

10-2004-0096661

. , -6-
0.25 . 20 hrl GPa 10
1% DMSO . GPa
, 5mgs/ml  N-
(RFUs) 340 465nm
50% IC 5o
RFUSs) / ( RFUs RFUs) ) < 10

IC 100p M 1nM

. Seglen (P.O. Seglen, Methods Cell Biology (19

. 10% , NE
/ ((100 /100 )/ml)
(Eagle) ) Nunclon 6 4 6
IOnM IOnM DME
18 20 25mM CaCl , 1%
. 5 2
,95% O , /5% CO , 60 Krebs-Henseleit
1 1
( ’ ’ 1 ’ )1
), (insufflation) ( . )
1 ] y /
p_ 1
( 1 )l
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, (demulcent), , /

[Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990, Volume 5 Chapter 25.2]

5 98 % 0.5mg 29
1 500 .
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Pre
ss 1990, Volume 5 Chapter 25.3
1 5-5000 mg/ , 0.1-100 mg/kg

, 1-250mg . 1 1-50 mg/kg . 1
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2) ( : : ) (

3) PPARg ( : );
4) ( ) );

5) ( , );

6)

7) ( : )

8) HMG-CoA ( : ); PPARa (

, ) ( ): ( , )
(IBATI) ( )

9) B ( , , ); ACE ( , )i (

10) , , ; : Xa - Vlla

11) : ( , ) ( : )-

,1 100 / , 1 50 /
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0 ()

(i)
0

(iii)
; Bond Elut

a Bond Elut SI'
; Biotage

(iv) TLC

)

, NMR
ppm

(vi)
MS)

300 MHz
Cl 5
(vii)
(viii) (Pa)
(ix) (v/v)

*) (MS)

H) -
(xi)
SM
EtOAC
MeOH

EtOH

10-2004-0096661

1 1
, ,18-25 ,
(600-4000 ; 4.5-30 mmHg) 6
(TLC)
, 40 10g 209 50 ¢
60 ml , , 'Meg
; 'Mega Bond Elut’
KP-SIL ™ , 60, 32-63 mM
1500 , Dyax Corp. Biotage
L] (T
(DMSO-% 4)
) : CD
; Sl ;
; (bar) ;
(Ch 70
(ED), (FAB) (ESP) ;m/z
1] (M_
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DCM

HOBT 1-

DIPEA - ;

EDCI 1-  -3-(3- ) - ;
Et ,0 ;

THF ;

DMF N,N- ;

HATU O-(7- -1- )-N,N,N',N'-

DMAP 4-

TBAF

TFA

1. 2- -N-[1-( )-2- -1,2,34- -3- ]-6H- [2.3-b]

5- -2- -6H- [2,3-b] ( 9; 5.07 g, 25.2 mmol), HOBT(3.40 g, 25.2 mmol), DMF(
100 mL) EDCI(4.82 g, 25.2 mmol) 3- -2- -3,4- -1(2H)- )
( 1; 5.89 g, 25.2 mmol) , 18 . , (200 mL)
, 30 . , (50 mL), EtOAc(2 x 20 mL) Et , O(2
X 10 mL) 6 ,

(8.00 g, 76%).

1 H NMR 3.15(m, 2H), 3.64(s, 3H), 4.74(m, 3H), 7.18(m, 6H), 8.58(d, 1H), 11.91(s, 1H); MS m/z MH + 418,4
20.

2: N-[1-( )-2- -1.234- -3- ]-2- -6H- [2.3-b] -5-

H ,0(16.5mL) LiOH(1.41 g, 33.6 mmol) 2- -N-[1-( )-2- -1,2,3,4-
-3- ]-6H- [2,3-b] -5- ( 1; 7.00 g, 16.8 mmol) THF(88 mL)
, 2 . 1M HCI(200 mL)  EtOAc(400 mL)

; (MgSO 4), Et , O(100 mL) ,

(6.00 g, 89%).
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1 H NMR 3.14(m, 2H), 4.52(d, 1H), 4.75(m, 2H), 7.03(m, 3H), 7.18(s, 1H), 7.27(m, 2H), 7.57(d, 1H), 11.90(s,
1H), 12.89(br. s, 1H); MS m/z MH + 404,406.

3: 2- -N-[1-( )-2- -1.2,3.4- -3- ]-6H- [2.3-b]

_5—

i
o 8

]

NH,

(38 L, 0.27 mmol), (26.1 L, 0.27 mmol) THF(2 mL) N-[I-(
)-2- -1,2,3,4- -3- ]-2- -6H- [2,3-b] -5- (
2; 100 mg, 0.25 mmol) O 1 . NH 3 (1 mL) ,
1 . (20 mL) EtOAc(40 mL) , , 1M HCI(20 mL)
, (MgSO 4), . (MeOH:DCM 1:19) ,

(56 mg, 56%).

1 H NMR 3.15(m, 2H), 4.23(d, 1H), 4.67(d, 1H), 4.82(m, 1H), 6.88(d, 1H), 7.05(m, 2H), 7.14(s, 2H), 7.24(m, 2
H), 7.54(s, 1H), 8.51(d, 1H), 11.91(s, 1H); MS m/z MH + 403,405.

4-7
3

4: 2- —N-[1-(N.N- )-2-  -1.234- -3- ]-6H- [
23-b]  -5-

5: 2- —N-[1-(N- )-2-  -1.234- -3- ]-6H- [2.3-
bl -5-

6: 2- —N-[1-(N- )-2-  -123.4- -3- ]-6H- [2
3-b]  -5-

7. 2- ~N-{1-[N-(2- ) 1-2-  -1.2.3.4- -3- }-6H
- [23-b]  -5-
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H/ Q
N
C‘% N

I

R
AN INR'R® THNMR m/z
M
4 SN 2.84 (s, 3H), 3.03 (dd, 1H), 3.10 (s, 3H), 3.19 431,

| (app. t, 1H), 4.58 (d, 1H), 474 (m, 1H), 4.93 (d, | 433
1H), 6.87 (d, 1H), 7.03 (t, 1E), 7.09 (s, 1H), 7.18
(s, 1H), 7.25 (m, 2H), 8.56 (d, 1H), 11.95 (s, 1H).
5 .- 2.60 (s, 3H), 3.05 (ad, 1H), 3.16 (app. t, 1H), 437 | 417,
' (d, 1¥D), 4.68 (d, 1E0), 4.87 (m, 1H), 6.88 (d, 1H), | 419
7.04 (t, 1H), 7.10 (s, 1H), 7.18 (s, 1H), 7.27 (m,
2H), 8.00 (m, 1H), 8.52 (d, 1H), 11.91 (s, LH).

6 HO___ 3.02 (dd, 1H), 3.17 (app. t, 1H), 4.30 (d, 1H), 4.61 | 419,
i (d, 1H), 4.84 (m, 11), 6.92 (d, 1), 7.05 (t, 1H), | 421
7.09 (s, 1), 7.17 (s, 1H), 7.27 (m, 2H), 8.52 (d,
1H), 8.90 (s, 1H), 10.72 (s, 1H), 11.92 (s, 1ED.

7 HO -~ | 304 (m, TED), 3.10 (m, 3H), 3.39 (m, 2H), 432 4, | 447,
|| 1H), 4.73 (m, 3H), 6.89 (d, 1H), 7.03 (t, 1H), 7.10 | 449

H
(s, 1ED), 7.17 (s, 1H), 7.27 (app. 4, 2H), 8.09 (1,
1H), 8.53 (d, 1H), 11.92 (s, 1H),
8: 2- -N-[1-(2- )-2- -1,2,.3.4- -3- ]-6H- [2.3-b]
—-5-
N N—i Q
cn/q,}\( N
S H C 0
OH
(0.76 mL, 5.47 mmol), (0.52 mL, 5.47 mmol) THF(40 mL) N-
[1-( )-2- -1,2,3,4- -3- ]1-2- -6H- [2,3-b] -5- (
2;2.09,497 mmol) O , 1 .LiBH 4, (THF 2.0M,3.1mL,6.21m
mol) , 30 1M HCI(200 mL)  EtOAc(400 mL)

, NaHCO 5 (100 mL), (100 mL) , (MgSO ,),
Et , O(30 mL) , ;
(1.70 g, 88%).

1 H NMR 3.04(m, 2H), 3.59(m, 2H), 3.91(m, 1H), 4.01(m, 1H), 4.72(m, 1H), 4.83(m, 1H), 7.18(m, 6H), 8.48(d,
1H), 11.90(s, 1H); MS m/z MH + 390,392.

9: 2- ~N-[1-(2.3- )-2-  -123.4- -3- ]-6H- [2.3
-b]  -5-

H;§>

v N

m% N H
N

L g
OH

6M HCI(1.47 mL) THF(14 mL) N-[1-(2,2- -1,3- -4- y-2- -1,2,3,4-
-3- ]-2- -6H- [2,3-b] -5- ( 3; 340 mg, 7.45 mmol) ,
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4 . (1.5 mL) , (30 ML)  EtOAc(
40 mL) . . (MgSo ,), Et , O(100 mL)

(260 mg, 83%).

1 H NMR 3.07(m, 3H), 3.81(m, 2H), 4.01(m, 2H), 4.71(m, 3H), 7.16(m, 6H), 8.45(app. d, 1H), 11.91(s, 1H); M
S m/z MH + 420,422.

10: 2- -N-{1-[(2.2- -1.3- -4(S)- ) 1-2- -1.2.3.4- -3(
R.S)- }-6H- [2,3-b] -5-

2 , [(4R)-2,2- -1,3- -4- ]
(J. Med. Chem., 26, 1983 950-57), 3

1 H NMR 1.32(s, 1.5H), 1.33(s, 1.5H), 1.37(s, 1.5H), 1.42(s, 1.5H), 2.88(m, 1H), 3.63(m, 1H), 3.78(app. t, 1H),
3.90(dd, 0.5H), 4.04(dd, 0.5H), 4.14(m, 1H), 4.33(m, 2H), 4.68(m, 1H), 6.82(m, 2H), 7.10(m, 1H), 7.27(m, 4H)
, 10.94(br.s, 1H); MS m/z MNa + 482,484,

11: 2- -N-{1-[(2(S).3- )-2- -1,2,3,4- -3(R.S)- }-6H-
[2.3-b] -5-
N K'wwf Q
7
s H © 0 "
HO’{
HO
9 , 2- “N-[1-(2,2- ~1,3-
—4(S)- )-2-  -1,2,3.4- _3(R,S)- ]-6H- [2.3-b] -5- ( 1
0) ( ) )

1 H NMR 3.07(m, 3H), 3.81(m, 2H), 4.01(m, 2H), 4.71(m, 3H), 7.16(m, 6H), 8.45(app. d, 1H), 11.91(s, 1H); M
S m/z MH + 420,422.

HPLC 2 2- -N-[1-(2(S),3-
)-2-  -1,2,3,4- -3-(R)- ]-6H- [2,3-b] -5- 2- ~N-
[1-(2(S),3- )-2-  -1,2,3,4- -3-(S)- ]-6H- [2,3-b] -5-
( ):
1

1 H NMR 3.10(m, 2H), 3.25(m, 2H), 3.72(m, 1H), 3.88(dd, 1H), 4.03(dd, 1H), 4.58(t, 1H), 4.69(q, 1H), 4.78(d,
1H), 7.04(m, 2H), 7.16(s, 1H), 7.28(m, 3H), 8.47(d, 1H), 11.93(s,1H); MS m/z 420

2

1 H NMR 2.98(dd, 1H), 3.12(t, 1H), 3.38(t, 2H), 3.80(m, 2H), 3.99(q, 1H), 4.63(t, 1H), 4.72(m, 1H), 4.87(d, 1H
), 7.03(t, 1H), 7.10(s, 1H), 7.17(s, 1H), 7.26(m, 2H), 7.36(d, 1H), 8.50(d, 1H), 11.95(s, 1H); MS m/z 420

12: 2- -N-[1-(2.2- -1.3- —4(R)- )-2- 1,234 -3-(
R.S)- 1-6H- [23-b]  -5-
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N N
Cl% N
S H 0 5

8

To
2 , [(49)-2,2- -1,3- -4- ]
(J. Org. Chem, 64, 1999 6782-6790), 3

1 H NMR 1.32(s, 1.5H), 1.33(s, 1.5H), 1.37(s, 1.5H), 1.42(s, 1.5H), 2.88(m, 1H), 3.63(m,1H), 3.78(app. t, 1H),

3.90(dd, 0.5H), 4.04(dd, 0.5H), 4.14(m, 1H), 4.33(m, 2H), 4.68(m, 1H), 6.82(m, 2H), 7.10(m, 1H), 7.27(m, 4H)
, 1.094(br. s, 1H); MS m/z MNa + 482,484.

13: 2- -N-[1-(2(R),3- )-2- -1,2.3,4- -3(R,S)- ]-6H-
[2,3-b] -5-
H
7N NS/ ;
N
HO"
HO
9 , 2- ~N-[1-(2,2- -1,3-

-4(R)- )-2-  -1,2,3,4- -3(R, S)- ]-6H- [2,3-b] -5- (
12) .

1 H NMR 3.07(m, 3H), 3.81(m, 2H), 4.01(m, 2H), 4.71(m, 3H), 7.16(m, 6H), 8.45(app. d, 1H), 11.91(S, 1H); M
Sm/z MH + 420,422.

HPLC 2 2- ~-N-{(3R)-1-[(2R)-2,3-
1-2-  -1,2,3,4- ~3- }-6H- [23-b] -5- 2-
-N-{(3R)-1-[(2S)-2,3- 1-2-  -1,2,3,4- -3- }-6H- [2,3-b]
-5- ( ).
1

1 H NMR 3.10(m, 2H), 3.25(m, 2H), 3.72(m, 1H), 3.88(dd, 1H), 4.03(dd, 1H), 4.58(t, 1H), 4.69(q, 1H), 4.78(d,
1H), 7.04(m, 2H), 7.16(s, 1H), 7.28(m, 3H), 8.47(d, 1H), 11.93(s,1H); MS m/z 420

2

1 H NMR 2.98(dd, 1H), 3.12(t, 1H), 3.38(t, 2H), 3.80(m, 2H), 3.99(q, 1H), 4.63(t, 1H), 4.72(m, 1H), 4.87(d, 1H
), 7.03(t, 1H), 7.10(s, 1H), 7.17(s, 1H), 7.26(m, 2H), 7.36(d, 1H), 8. 50(d, 1H), 11.95(s, 1H); MS m/z 420,422

14: 2- -N-{1-[2-(4- -1- )-2- 1-2- -1.234- -
3- }-6H- [2.3-b] -5-
oI~ §;
N o0 ;}
O
DOH

4- (5 mg, 0.038 mmol) 4- (42 mg, 0.41 mmol) N-[1-( )-2-
-1,2,3,4- -3- 1-2- -6H- [2,3-b] -5- ( 2; 150 mg, O.
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38 mmol) EDCI(79 mg, 0.41 mmol) THF(0.5 mL) . DMF(0.5 mL)
, 18 . (20 mL) , , 1M HCI aq.
(CH ,CI , MeOH:CH , CI , (1:9) )

(109 mg, 59%).

1 H NMR(400MHz) 1.20-1.52(m, 2H), 1.65-1.90(m, 2H), 3.05(m, 2H), 3.27(m, 2H), 3.80(m, 3H), 4.64(dd, 1H)
, 4.75(m, 2H), 4.96(dd, 1H), 6.89(d, 1H), 7.04(t, 1H), 7.11(s, 1H), 7.19(s, 1H), 7.28(t, 1H), 8.54(d, 1H), 11.93(
s, 1H); MS m/z MH + 487,489

15-17
14
15: 2- “N-{1-[N-(1,3- —2- ) 1-2-  -1.23.4-
-3- }-6H- [23-b]  -5-
16: 2- “N-{1-[N-(2- ) 1-2-  -1.234- -3- }-6H-
[23-b]  -5-
17: 2- -N-(1-{2-[(3a,6a- __ )-2,2- -5H-[1,3] [45-c] _ -5- ]-
2- }-2-  -1234- - 3- }-6H- [23-b]  -5-
NN
7
O
NR'R?
A A0 NR!R? "H NMR (400MHz) m/z | SM(o}2l)

(m, 4¥D),3.73 (m, 1H), 440 (d, | 479
1H), 4.63 (m, 2H), 4.77 (m, 2H),
6.93 (d, 1H), 7.05 (t, 1H), 7.11 (s,
1H), 7.19 (s, 1H), 7.28 (t, 1H),
7.88 (d, 1H), 8.55 (d, 18), 11.94
(s, 1H).
16 HN._~~ | 305 (dd, TH), 3.25 (m, 9H), 4.33 | 461, | 588
(d, 1), 4.73 (d, 1H), 4.85 (m, 463
1H), 6.90 (d, 1H), 7.06 (t, LH),
7.11 (s, 1H), 7.19 (s, 1E1), 7.29 (t,
1H), 8.20 (t, 1H), 8.54 (d, 1H),
11.94 (s, LH).
17 Nq, 128,129,139, 142 (4 x s, 6H), | 529, | Orglett, 3,
3( 3.05 (dd, 1H), 3.19 (m, 2H), 3.61 [ 531 | 2001 465-
(quintet, 1H), 3.74 (dd, 1H), 3.88 468
(dd, 1H), 4.59 (dd, 1H), 4.84 (m,
4H), 6.89 (t, 1H), 7.05 (¢, 1H),
7.11 (s, 1H), 7.19 (s, 1H), 7.24 (t,
1H), 7.30 (d, 1H), 8.56 (d, 1H),
11.94 (s, 1H),

15 HN\(\OH 3.05 (dd, 1H), 3.18 (dd, 1H), 342 477, | 3¥%E

OH

18: 2- -N-(1-{2-[(cis)-3.4- -1- ]-2- }-2- -1.2,3.4-
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-3- )-6H- [23-b]  -5-

1M HCI aq.(0.46 mL, 0.46 mmol) EtOH(6 mL) 2- -N-(1-{2-[(3a,6a- )-2,2-
-5H-[1,3] [4,5-c] -5- 1-2- }-2- -1,2,3,4- -3- )-6H- [2,
3-b] -5- ( 17; 200 mg, 0.38 mmol) , 70 3 . 2M HCI(1
mL) , 70 18 . , .

(CH ,Cl, THF ) , Et , O,

(170 mg, 92%).

1 H NMR(400MHz) 3.05(dd, 1H), 3.21(m, 2H), 3.42(m, 2H), 3.77(dd, 1H), 4.03(m, 1H), 4.14(m, 1H), 4.51(dd,
1H), 4.77(m, 2H), 4.92(d, 1H), 5.02(d, 1H), 6.93(d, 1H), 7.05(t, 1H), 7.11(s, 1H), 7.19(s, 1H), 7.28(m, 2H), 8.5
5(d, 1H), 11.94(s, 1H); MS m/z MH *+ 489,491.

19: 19
20: 2- -N-{1-[2—-( ) 1-2- -1,2,34- -3- }-6H- [2,
3-b] -5-
Cloe
\Qj\ﬁ
Y 0
H
0 4 HN
/N\
1- (0.69 g, 0.51 mmol) 3- -1-[2-( ) 1-3.4- -2(0)-
( 10, 100 mg, 0.427 mmol) DMF(3 mL) , 2- -6H- [2,3-b] -5-
( 9, 86 mg, 0.42 mmol) EDCI(0.98 g, 0.51 mmol) . EtOACc(40 mL)
NaHCO 5 (20 mL) , (MgSo0 ,), .
(MeOH:DCM 1:9) (70 mg, 56%).

1 H NMR 2.70(s, 6H), 3.20(m, 4H), 4.22(m, 2H), 4.73(m, 1H), 7.20(m, 6H), 8.57(d, 1H), 12,94(s, 1H); MS m/z
417,419

21: 2- -N-{1-[(2.2- ~1.3- -5- ) ]-2- -12 34- -3- }
—6H- [23-b]  -5-

°'@n
184

3 3- ~1-[(2,2- -1,3- -5- ) 1-34- —2-(1H)- (  11)
2- -6H- [2,3-b] -5- ( 9 , (83
%).
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1 H NMR(CDCI 5) 1.43(s, 3H), 1.47(s, 3H), 2.18(m, 1H), 2.88(m, 1H), 3.69(m, 3H), 3.98(m, 3H), 4.32(dd, 1H)
, 4.70(m, 1H), 6.85(m, 2H), 7.10(m, 1H), 7.28(m, 4H), 10.50(br, 1H); MS m/z 496,498.

22: 2- -N-{1-[3- -2—( ) 1-2- -1.2.3.4- -3- }
-6H- [2.3-b] -5-

cl //

(90%).

1 H NMR 1.90(m, 1H), 3.06(m, 4H), 3.38(m, 1H), 3.46(m, 1H), 3.83(dd, 1H), 4.04(m, 1H), 4.38(t, 1H), 4.48(t,
1H), 4.68(m, 1H), 7.07(m, 2H), 7.17(s, 1H), 7.28(m, 3H), 8.48(d, 1H), 11.92(s, 1H); MS m/z 516,518.

23: 2,3- -N-{1-[(2,2- -1,3- -5- ) 1-2- -1234- -3-
}-4H- [23-b]  -5-
s
Clmrﬂ '
0 0Py
o/\/’)
\i\O
3 3- “1-[(2,2- ~1,3- 5- )  1-34- 2-(AH)- (  11)
2,3- _4H- [2,3-b]  -5- ( 8 ,
(85%).

1 H NMR 1.39(s, 3H), 1.47(s, 3H), 2.00(m, 1H), 3.20(m, 2H), 3.74(m, 2H), 3.83(m, 3H), 4.18(dd, 1H), 4.72(qui
n, 1H), 7.07(m, 1H), 7.20(s, 1H), 7.30(m, 3H), 8.57(d, 1H), 12.52(s, 1H); MS m/z(M-H) - 506,508.

24: 2,3~ -N-{1-[3- -2-( ) 1-2-  -1.2.34- -3-
}-4H- [32-b]  -5-

S
" ° 0" N
Ho’j)

HO

(91%).

1 H NMR 1.90(m, 1H), 3.10(m, 2H), 3.29(s, 1H), 3.37(m, 2H), 3.51(m, 1H), 3.86(dd, 1H), 4.08(m, 1H), 4.38({,
1H), 4.51(t, 1H), 4.72(m, 1H), 7.04(t, 1H), 7.20(s, 1H), 7.29(m, 3H), 8.58(d, 1H), 12.49(s, 1H); MS m/z 468

25: 2- -N-(1-{2-[(2.3- ) 1-2- }-2- -1234-
—3- )-6H- [23-b]  -5-
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'TI/Y\OH
3 , 2- -6H- [2,3-b] -5- ( 9 , 3-
-1,2- (47%).
1 H NMR 3.03(m, 2H), 3.16(d, 1H), 3.24(t, 1H), 3.29(m, 2H), 3.52(m, 1H), 4.37(dd, 1H), 4.47(t, 1H), 4.74(m, 2
H), 4.82(m, 1H), 6.93(d, 1H), 7.07(t, 1H), 7.12(s, 1H), 7.20(s, 1H), 7.28(m, 2H), 8.07(m, 1H), 8.56(d, 1H), 11.
93(s, 1H); m/z 477,479

26: 2- -N-{1-[2-( ) 1-2- -123.4- -3- }-6H- [2.3-b]
_5-

! Om
S

O\
EDCI(225 mg, 1.17 mmol) 5- -2- -6H- [2,3-b] ( 9, 234 mg, 1.06 mmol)  3-
-1-(2- )-3,4- -2(1H)- ( 12; 215 mg, 1.06 mmol) DCM(20 mL)
, 18 . , DCM:MeOH(9:1)(100 mL) (25 m
L) . , , (MgSO ,), . (bCM
DCM:MeOH(9:1)) , (180 mg, 42%).

1 H NMR(CDCI 5 ) 2.89(app. t, 1H), 3.36(s, 3H), 3.66(m, 3H), 4.10(dt, 1H), 4.28(dt, 1H), 6.83(d, 1H), 7.11(dd,
1H), 7.28(m, 5H), 10.78(br. s, 1H); MS m/z (M+Na) *+ 426,428.

27 2- -N-[1-( )-2- -1.2.3.4- -3- ]-6H- [2.3-b] -5

ch
EDCI(1.09 g, 5.65 mmol) 5- -2- -6H- [2,3-b] ( 9,1.04 g, 5.13 mmol) (3-
-2- -3,4- -1(2H)- ) ( 13; 1.29 g, 5.13 mmol) DCM(30 mL)
, 18 . , DCM:MeOH(9:1)(100 mL)
K ,CO 3 (25 mL) . , , (MgSo0 4), .
(bC™M DCM:MeOH(9:1)) , . Et , 0(25 mL)
, , Et 5 0(25 mL) (25 mL) . (414

mg, 21%).

1 H NMR 3.08(dd, 1H), 3.23(app. t, 1H), 4.81(m, 1H), 5.12(s, 2H), 7.10(s, 1H), 7.15(t, 1H), 7.21(s, 1H), 7.28(d
, 1H), 7.39(m, 2H), 8.66(d, 1H), 11.99(br. s, 1H); MS m/z (M-H) - 383,385

28: 2- “N-{1-[(3- -1.2.4- -5- ) 1-2- -1.2.34- -3-
}-6H- [2.3-b] -5-
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Cl—¢ H
H 0 o N

Lo

N- (118 L, 1.07 mmol), (103 L, 1.07 mmol) THF(10 mL) N-[
1-( )-2- -1,2,3,4- -3- 1-2- -6H- [2,3-b] -5- (

2; 431 mg, 1.07 mmol) O . 20 , N'- (119 mg, 1.61 mmol)

, 3 , D . , 1,4-
, 18 . , EtOACc(100 mL) , H 5 0(25 mL)
DCM(3 x 50mL) , (MgSo ,), .
(DCM DCM:MeOH(9:1)) , , MeOH:DCM(1:4)(100 mL)

, - (300 mg)
(291 mg, 61%).

1 H NMR 2.35(s, 3H), 3.14(dd, 1H), 3.30(app. t, 1H), 4.86(m, 1H), 5.43(d, 1H), 5.56(d, 1H), 7.19(m, 4H), 7.36(
m, 2H), 8.67(d, 1H), 11.98(br. s, 1H); MS m/z (M+Na) * 442,444

29: 2- -N-[2- -1-(1H- -5- )-1.2.3.4- -3- ]-6H- [2
3-b] -5-

Cl

(178 mg, 2.73 mmol) (356 mg, 2.59 mmol) 1- -2- (7mL) 2
- -N-[1-( )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
( 27; 300 mg, 0.78 mmol) , 150 3 . , EtOAc(100
mL) , H20(50 mL) . , MeOH:DCM(1:19) ,
(MgSO ,), . 10 g Isolute NH , MeOH:DCM(1:9)(10 mL)
, MeOH:DCM(1:9)(6 x 10mL) . MeOH:Et , 0 2M HCI:DCM(5:4:
45)(6 x 10 mL) , , (246 mg, 74%)

1 H NMR 3.09(dd, 1H), 3.26(app. t, 1H), 4.90(m, 1H), 5.31(d, 1H), 5.59(d, 1H), 7.09(m, 3H), 7.19(s, 1H), 7.31(
m, 2H), 8.59(d, 1H), 11.95(br. s, 1H); MS m/z 450,452

30: 2- =N-(1-{2-[( ) 1-2- }-2- -1.2.3.4- -3- )-
6H- [2.3-b] -5-

Cl—¢
m\ﬂj
N o
L
~s
do

Q

(90 mg, 0.94 mmol), 4—-( ) (287 mg, 2.35 mmol) EDCI(225 mg, 1.17 mmol)
N-[1-( )-2- -1,2,3,4- -3- ]-2- -6H- [2,3-b] -5-
( 2; 315 mg, 0. 78 mmol) DCM(50 mL) , 2 . MeOH
:DCM(1:19)(50 mL) , 1M HCl(aq.)(50 mL) , , (Mgso ,),
10 g Isolute NH », MeOH:DCM(1:9)(10 mL , MeOH:DCM(1:9)(6 x 10mL),

MeOH:Et , 0 2M HCI:DCM(5:4:45)(6 x 10 mL)
, Et , 0(25 mL)

: (
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206 mg, 55%).

1 H NMR 3.06(dd, 1H), 3.22(m, 1H), 4.45-4.87(m, 6H), 7.00(d, 1H), 7.09(m, 2H), 7.19(s, 1H), 7.30(m, 2H), 8.
59(d, 1H), 11.95(br. s, 1H), 12.17(br. s, 1H); MS m/z (M+Na) * 503,505

31: N-{1-[(22)-2- -2—( ) 1-2- -1,2.3.4- -3- )-2-
-6H- [2.3-b] -5-

C—¢ H
H O R
N
|

“OH

MeOH(5 mL) (181 mg, 2.60 mmol) NaOMe MeOH(10.20 mL)
. , THF(7 mL) 2- -N-[1-( )-2- -1,2,3,4- -3- ]-6H
- [2,3-b] -5- ( 27; 500 mg, 1.30 mmol) 18 .
EtOAc(100 mL) , (25 mL) , (Na , SO 4,), ,

(550 mg, 100%).
1 H NMR 3.04(dd, 1H), 3.19(app. t, 1H), 4.30(d, 1H), 4.76(m, 1H), 5.39(br. s, 2H), 7.02(d, 1H), 7.08(s, 1H), 7.
17(s, 1H), 7.18(d, 1h), 7.25-7.33(m, 2H), 8.56(d, 1H), 9.17(br. s, 1H), 11.95(br. s, 1H), 12.05(br. s, 1H); MS
m/z 418,420

32: 2- -N-{2-  -1-[(5-  -45- ~1.2.4- -3- ) ]1-12.34-
-3- }-6H- [23-b]  -5-

Cl— H
e pes
H OO N
N
o

N-g
N-[1-((22)-2- -2-{[( ) ] } )-2- -1,2,3,4- -3- 1-2-
-6H- [2,3-b] -5- ( 14) 1,4- , 140
. 4 . Et , O(10 mL) , , , Et , O(10
mL) (10 mL) , (184 mg, 87%(2 ).

1 H NMR 3.04(dd, 1H), 3.22(app. t, 1H), 4.82(m, 1H), 4.93(d, 1H), 5.18(d, 1H), 7.06-7.20(m, 4H), 7.26-7.35(
m, 2H), 8.54(d, 1H), 11.95(br. s, 1H), 12.54(br. s, 1H); MS m/z (M-H) - 422,444

33: N-{1-[(5= -1.3.4- -2- ) 1-2- -1.2.34- -3- }-6H-
[2.3-b] -5-

Cl—¢ H
Ho 0 2~
Kﬁo/>,r\u-42

NN
1,4- (5 mL), 2- -N-[1-(2- -2- )y-2- -1,2,3,4- -3- 1-6
H- [2,3-b] -5- ( 15; 300 mg, 0.72 mmol), (80 mg, 0.75 mmol)
1,4- (2mL) Na ,CO 3(77mg, 0.72 mmol) H , O(1.7 mL) , 18
. EtOAc(50 mL) THF(20 mL) , H 5 O(25 mL) . (Na , SO
a4 . , Et , O(25 mL)
, , Et 5 O(25 mL) (25 mL) , (63
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mg, 20%).

1 H NMR 2.94(app. t, 1H), 3.31(dd, 1H), 4.81(m, 1H), 5.03(d, 1H), 5.39(d, 1H), 6.99(m, 3H), 7.25(m, 2H), 7.3
4(d, 1H), 7.66(d, 1H), 11.37(br. s, 1H); MS m/z (M-H) - 441,443.

34: 2- -N-{1-[2-( ) 1-2- -1.234- -3- }-6H- [2.3-b]
—5-

N

S.

~
EDCI(915 mg, 4.77 mmol) 5- -2- -6H- [2,3-b] (801 mg, 3.97 mmol), 3- -1-[2
—( ) 1-3.4- -2(1H)- ( 16; 1.40 g, 3.97 mmol)  1- (537
mg, 3.97 mmol) DCM(60 mL) , 18 . ,
DCM(100 mL) (25 mL) . , (MgSO 4 ), .
(bC™M DCM:EtOACc(9:1)) , (660 mg,

40%).

1 H NMR 2.13(s, 3H), 2.69(t, 2H), 3.02(dd, 1H), 3.13(app. t, 1H), 4.13(t, 2H), 4.70(m, 1H), 7.06(d, 1H), 7.11(s
, 1H), 7.19(s, 1H), 7.22(d, 1H), 7.27-7.36(m, 2H), 8.51(d, 1H), 11.92(br. s, 1H); MS m/z (M-H) - 418,420

35: 2- -N-{1-[2-( ) 1-2- -1.234- -3- }-6H- [2.3
—b] -5-
36: 2- -N-{1-[2-( ) 1=2- -1.234- -3- }-6H- [2.3-
b] -5-
Cl~—¢ H
mags RERsE
H o] o N o] I\L'
0?5~ o=c’>?\
H , O(12 mL) (701 mg, 1.14 mmol) MeOH(12 mL) 2- -N-{1-[2-( ) 1-2- -1,2
,3,4- -3- }-6H- [2,3-b] -5- ( 34; 462 mg, 1.10 mmol)
, 18 . EtOAc(100 mL) . NaHCO 3 (20 mL) . (Na
> SO 4), . (bCM DCM:THF(3:2), DCM:MeOH(4:1))
2 . Et , O(25 mL) , , Et 5 O(
25 mL) (25 mL) , ( 35, 104 mg, 22% 36, 230
mg, 46%).
35:

1 H NMR 2.62(s, 3H), 3.05(m, 4H), 4.28(m, 2H), 4.67-4.77(m, 1H), 7.09(m, 2H), 7.19(s, 1H), 7.31(m, 3H), 8.5
2(dd, 1H), 11.93(br. s, 1H); MS m/z (M-H) - 434,436

36:
1 H NMR 3.03(dd, 1H), 3.09(s, 3H), 3.16(app. t, 1H), 3.38-3.52(m, 2H), 4.34(t, 2H), 4.67-4.77(m, 1H), 7.06-
7.13(m, 2H), 7.19(s, 1H), 7.22(d, 1H), 7.24-7.37(m, 3H), 8.52(dd, 1H), 11.94(br. s, 1H); MS m/z (M-H) - 450
,452

37.2,3- -N-[1-( )-2- -1.234- -3- ]1-4H- [3.2
—b]  -5-
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SueY
C'/%I{Y?\\(o

o
Cl

O OMe
5- -2,3- -4H- [3,2-b] ( 8; 595 mg, 2.52 mmol), HOBt(340 mg, 2.52 mmol), DCM(
100 mL) EDCI(483 mg, 2.52 mmol) 3- -2- -3,4- -1(2H)- )
( 1, 590 mg, 2.52 mmol) , 18 . , (50 L)
, 30 . , Et20(2 x 20 mL) . ,
Et , O(25 mL) , , (528 mg, 46

%).

1 H NMR 3.10(dd, 1H), 3.21(app. t, 1H), 3.69(s, 3H), 4.67(d, 1H), 4.81(m, 2H), 7.07(m,2H), 7.23(s, 1H), 7.31(
m, 2H), 8.69(d, 1H), 12.51(s, 1H); MS m/z 452,454,

38: N-[1-( )-2- -1,2.3.4- -3- 1-2,3- -4H- [3.2-b]
-5-
o\ K% Oi
Cl o oH
2 , 2,3— -N-[1-( )-2- -1,2,3,4-
_3- ]-4H- [32-b] -5- ( 37)

1 H NMR 3.15(m, 2H), 4.54(d, 1H), 4.78(m, 2H), 7.06(M, 2H), 7.21(m, 1H), 7.28(m, 2H), 8. 67(d, 1H), 12. 52(
s, 1H), 12. 94(br, 1H); MS m/z 438,440

39: 2,3- “N-[1-(2- )-2- -1.234- -3- ]-4H- [3.2-
b] -5-

- §©
oAy N

8 , N-T1-( y-2-  -1,2,3,4- -3- ]
-2,3- —4H- [32- -5- ( 38)

1 H NMR 3.10(m, 2H), 3.61(m, 2H), 3.98(m, 2H), 4.79(m, 2H), 7.05(m, 1H), 7.28(m, 3H), 8.57(d, 1H), 12.49(s,
1H); MS m/z 424.

40: 2,3- -N-[1-[(2R)-2,3- 1-2- -123 4- -3- }-4H
- [3.2-b] -5-

S
" © 0~ N
HO-.J)

9 , 2,3- -N-{1-[(2R)-2,3- 1-2-  -1,2,34-
-3- }-4H- [3,2-b]  -5- ( 7

HO
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(92%).

1 H NMR 3.06(m, 2H), 3.33(m, 2H), 3.85(m, 3H), 4.70(m, 3H), 7.04(m, 1H), 7.24(m, 4H), 8.58(2 x d, 1H), 12.
49(s, 1H); MS m/z 454, 456

41: 2- -N-{1-[3-( )-2- 1-2-  -1.23.4- -3- }
—6H- [2.3-b]  -5-

CI//\n

2- - . 3-
-1-( -2- )-3,4- -2(1H)- ( 19) , 2- -6H- [2,
3-b] -5- ( 9) , 3 ,
, . (150 mg) EtOH(5 mL) , EtOH (EtO
H 5.0-6.0 M, 0.5 mL) , . EtOACc(40 mL)
NaHCO ;5 (20 mL) , (MgSO ,), .
(MeOH:DCM 2:9) , (41 mg).

1 H NMR 1.85(s, 3H), 2.16(s, 3H), 2.27(m, 2H), 3.05(m, 2H), 3.20(br, 1H), 3.63(m, 1H), 3.84(m, 1H), 4.08(m,
1H), 4.68(m, 1H), 7.15(m, 6H), 8.48(d, 1H), 12.00(s, 1H); MS m/z 447

42: 2- -N-{2- -1-[(2- -1,3- -5- ) 1-1.2.3.4- -3- }-6H-
[2.3-b] -5-

Y

e} Q
(143 mg, 0.88 mmol) 2- -N-{1-[3- -2—( ) 1-2- -1,2,3
A— -3- }-6H- [2,3-b] -5- ( 22; 250 mg, 0.58 mmol)
, DMAP(2 mg) , 50 4 . EtOAc(50 mL) H , 0(10L)
, , NaHO 5, 1M HCl(aq.) . ,
(MgSoO ,), . Et , 0(15 mL) , ,

(182 mg, 0.40 mmol, 68%).

1 H NMR 3.07(dd, 1H), 3.21(t, 1H), 4.22(m, 5H), 4.45(m, 2H), 4.73(m, 1H), 7.07(m, 2H), 7.18(s,1H), 7.21(m,
3H), 8.50(d, 1H), 11.95(s, 1H); MS m/z 460,462.

43: 2- -N-[1-(3- )-2- -1.234- -3- ]-6H- [2.3-b]
—5-

Cl— =
YO0
N

[¢)

s

HO
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TBAF(THF 1.0M, 4.92 mL, 4.92 mmol) THF(15 mL) N-[1-(3-{[tert- ( ) 1 } )-2-
-1,2,3,4- -3- ]1-2- -6H- [2,3-b] -5- ( 20, 1.84 g, 3.56
mmol) , 48 . EtOAc(50 mL) NH 4 Cl(ag.)(20 mL)
(MgSoO ), .

(1.24g, 3.08 mmol, 86%).

1 H NMR 1.79(m, 2H), 3.13(m, 2H), 3.52(m, 2H), 4.01(m, 2H), 4.58(m, 2H), 4.73(quin, 1H), 7.20(m, 6H), 8.53(
d, 1H), 11.96(s, 1H); MS m/z 404

44: 2- “N={1-[3-( )-3- 1-2-  -12.34- -3- }-6H-
[23-b]  -5-

Gl
s/\H

IT=Z
O
O Z.
g

(329 mg, 0.88 mmol) DMF(3 mL) 2- -N-[1-(3- )-2- -1,2,3
A— -3- ]-6H- [2,3-b] -5- ( 43; 100 mg, 0. 248 mmol)
, 24 . EtOAC(20 mL) ,
1M HC1(aq.) , (MgSo ,), , ,
. (THF  2.0M) 3 ,
(65 mg, 61%, 2 ).

1 H NMR 2.43(m, 2H), 2.60(s, 3H), 3.08(m, 2H), 4.12(m, 2H), 4.70(m, 1H), 7.07(m, 2H), 7.23(m, 2H), 7.32(m,
2H), 7.89(s, 1H), 8.50(d, 1H), 11,92(s, 1H); MS m/z 431

45: 2- -N-[2- -1-(2- )-1.234- -3- ]-6H- [2.3-b] -

5—

Cl
s/\ﬁ

Iz
o
Q
ig

3- ~1—( )-3,4- —“2(1H)- (  22) ,
2- ~6H- [23-b] -5- ( 9 , 3
; (56%).

1 H NMR 0.95(t, 3H), 2.58(m, 2H), 3.04(dd, 1H), 3.19(t, 1H), 4.73(m, 2H), 4.94(d, 1H), 6.88(d, 1H), 7.05(m, 2
H), 7.24(m, 3H), 8.52(d, 1H), 11.90(s, 1H); MS m/z 416,418

46: 2- -N-[1-(2- )-2- -1.234- -3- ]-6H- [2.3-b]
_5—

Ol ?
Y/
S VW oH
Rees
H
© oy
HOJ/,
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(13.7 mg, 0.36 mmol) 2- -N-[1-(2- )-2- -2,3,4-
-3- ]-6H- [2,3-b] -5- ( 45, 100 mg, 0.24 mmol) MeOH(10 mL)
, 1 . H ,0(6B mL) EtOAc(20 mL) ,
(MgSoO ,), . Et , O(5 mL) , (75 mg, 75
%), 2:1 .

1 H NMR 0.90(m, 3H), 1.38(m, 2H), 3.07(m, 2H), 3.71(m, 2H), 4.03(m, 1H), 4.75(m, 2H), 7.04(t, 1H), 7.13(s,
1H), 7.19(s, 1H), 7.34(m, 3H), 8.48(d, 1H), 11.95(s, 1H); MS m/z 418

47: 2,3- —N-[(6S)-7- -5,6,7,8- [1.2-a] -6- ]-4H- [=
3.2-b] -5-
SN
Ci H N>/;\|
pRgWg
cl H oo H
TFA(2 mL) (6S)-6-( )-5,6- [1,2-a] - 7(8H)- ( 23,400 mg, 1 m
mol) DCM(20 mL) , 1 .
, (6S)-6- -5,6- [1,2-a] -7(8H)- ,
HOBT (135 mg, 1 mmol) 2,3- -4H- [3,2-b] -5- -2- ( 8; 236 mg, 1 mmol)
DIPEA(0.52 mL, 3 mmol) , 5 . , EDCI(210 mg, 1.1 m
mol) , 16

(202 mg, 55%).

1 H NMR 3.97(t, 1H), 4.35(dd, 1H), 4.92(m, 1H), 6.66(s, 1H), 6.88(s, 1H), 7.17(s, 1H), 8.64(d, 1H), 11.21(br s
, 1H), 12.51(br s, 1H); MS m/z 370.

48: 2.3- -N-(2- -1,23.4-i -1,5- -3- )-4H- [3.2-b] -5-

N=—

s i \_/

N
Ci
(404 mg, 4 mmol), HOBT(148.5 mg, 1.1 mmol), 2,3- -4H- [3,2-b] -5-
( 8, 234 mg, I.O mmol)  3- -3,4- -1,5- -2(1H)- ( 25,234 mg, 1.0
mmol) (20 mL) . , EDCI(210 mg, 1.1 mmol) ,
2 . , (50 mL) .

, (2 x 10mL) , 50 (237 mg,

71%).

1 H NMR 3.1-3.4(m, 2H); 4.85(m, 1H); 7.2(m, 3H); 8.1(d, 1H); 8.6(d, 1H); 10.44(s, 1H); 12.48(s, 1H); MS m/z
379.

49: 2- -N-(2- -1.23.4- -1.7- -3- )-6H- [2.3-b] -5-
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DIPEA(297 mg, 2.3mmol), HOBT(128mg, 0.95 mmol), 2- -6H- [2,3-b] -5- ( 91
54 mg, 0.767 mmol)  3- -3,4- -1,7 -2(1H)- ( 28, 300 mg, 0.767 mmol) DC
M(10 mL) . , EDCI(183 mg, 0.95 mmol) , 2
. , (100 mL) , (2 x
25 mL) (25 mL) , (MgSO 4) , , (20
mL) (45 mg, 17%).
50: N—(6- -1,2,3.4- -3- )-6H- [2.3-b] -5
F
o~ “f@
s
oo o N
Et 3 N(184 L, 1.32 mmol), HOBT(89 mg, 0.66 mmol), 3- -6- -3,4- -2(1H)-
(CAS : 82420-54-0)(143 mg, 0.66 mmol), EDAC(127 mg, 0.66 mmol) 2- -6H-
[2,3-b] -5- (133 mg, 0.66 mmol) DMF(3.5 mL) .
16 , (50 mL) . 10 ,
, 400 , (203 mg, 84%).

1 H NMR 3.12(m, 2H), 4.71(m, 1H), 6.89(m, 1H), 7.02(m, 1H), 7.07(m, 1H), 7.10(s, 1H), 7.13(dd, 1H), 7.20(s,
1H), 7.48(d, 1H), 10.37(s, 1H), 11.95(s, 1H); MS m/z 364,366.

51: N-(6- -1.234- -3- )-6H- [2.3-b] -5-
O—
¢ ;/ \ NN
N o g N
50 , 3- ~3,4- -6- ~2(IH)- (CAS
35287-38-8) 2- —6H- [23-b] -5- ( 9) .

1 H NMR 3.03(dd, 1H), 3.09(t, 1H), 3.72(s, 3H), 4.68(m, 1H), 6.82(m, 3H), 7.09(s, 1H), 7.20(s, 1H), 8.43(d, 1
H), 10.20(s, 1H), 11.92(s, 1H); MS m/z 376,378.

1

(3= -2- -3.4- -1(2H)- )

HN
N

)

OMe

( 60%, 2.52 g, 63.0 mmol)  3- -3,4- -2(1H)- (J. Med. Chem.,
28, 1985, 1511-16; 5.0 g, 25.2mmol) DMF(100 mL) 0 5 <10
. 30 , (2.85 mL, 30.2 mmol)
60 . Y HCI(5 mL) ,
DCM(250 mL) , NaHO 5 (100 mL) , (MgSO04),

(5.89 g, 25.2 mmol),

1 H NMR 2.21(br. s, 2H), 2.78(d, 1H), 2.97(dd, 1H), 3.47(dd, 1H), 3.67(s, 3H), 4.55(d, 1H), 4.78(d, 1H), 6.96(
m, 2H), 7.23(m, 2H); MS m/z MH + 235.
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3- -1-(2,2- -1,3- -4- )-3.4- -2(1H)-

( 60%,191 mg, 4.70 mmol) DMF(6 mL) 3- -3,4- -2(1H)-
(J. Med. Chem., 28, 1985; 1511-16, 450 mg, 2.27 mmol) 0 5 <10
. 30 , (2,2- -1,3- -4- ) Q.
Med. Chem. 35, 1992, 1650-62; 528 mg, 2.50 mmol) , 80 5 .
, , NaHCO ; (20 mL)  EtOAc(50mL) . , (Mg

SO 4), : (MeOH:DCM 1:19) ,

(330 mg, 53%).
1 H NMR 1.33(s, 3H), 1.40(s, 1.5H), 1.45(s, 1.5H), 1.96(br. s, 2H), 2.89(m, 1H), 3.07(m, 1H), 3.60(m, 1H), 3.8
2(m, 1.5H), 4.08(m, 1.5H), 4.33(m, 2H), 7.04(m, 1H), 7.23(m, 3H); MS m/z MH + 277.

N-{1-(2.2- -1.3- —4- y-2-  -123.4- —3- }-2 —6H- [

5- -2- -6H- [2,3-b] ( 9 ; 243 mg, 1.20 mmol), HOBT(178 mg, 1.32 mmol), D
MF(10 mL) EDCI(252 mg, 1.32 mmol) 3- -1-[(2,2- -1,3- -4- ) 1-3,
4- -2(1H)- ( 2, 330 mg, 1.20 mmol) , 18 .
, EtOAC(100 mL) , 1M HC1(50 mL) , NaH
CO 5 (30 mL) (30 mL) . , , (MgSO ,),
(EtOAcC: 1:2) (382 mg, 69%).

1 H NMR 1.32(s, 1.5H), 1.33(s, 1.5H), 1.37(s, 1.5H), 1.42(s, 1.5H), 2.88(m, 1H) 3.63(m, 1H), 3.78(app. t, 1H),
3.90(dd, 0. 5H), 4.4(dd, 0. 5H), 4.14(m, 1H), 4.33(m, 21), 4.68(m, 1H), 6.82(m, 2H), 7.10(m, 1H), 7.27(m, 4H),
10.94(br. s, 1H); MS m/z MNa + 482,484,

4
3- -5- -4H- [3.2-b]
S
\ 7/ \ ome
ol Ny
(28 %)(5 ml, 25.9 mmol) MeOH(5 ml) , -25
4- -2- (J Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol)
(3.09, 26.1 mmol) MeOH(20 ml) -25 . ,
16 5 . (250 ml) , DCM
. 0 . (30 ml) ,
(120 ml) . 30 , .
(EtOACc/ ) (Bond Elut , 5050% EtOAcC )
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(640 mg, 40%). NMR(CDCI 5 ) 9.1(1H, br), 7.1(2H, s), 3.9(3H, s); m/z 214.3

5 6
4
ke stek= NMR (CDCl) M/z
51 a S 9.2 (1H, br), 7.0 (1H, 5), 3.9 3H, 8) 248.2
\ / \ OMe

62 N\ A 19492 (1H, br), 7.0 (1H, s), 6.9(1H, 5), 39 [214
cl | ] Ll ? ]
%" (3H, 5) .

1 : DE 2814798
2 : Gronowitz et al. Tetrahedron Vol. 32 1976 p.1403

7
5- -3- -4H- [3.2-b]

S

\ / N\ oH
cl N )\
3- -5- -4H- [3,2-b] ( 4;0.619g,2.83mmol) MeOH(10 ml) ,
. (2.0 M, 3.0 ml, 6.0 mmol) 45 .
30 , . (20 ml) , (2.0M, 3.0 ml)
EtOAC

(0.57 g, 100%). NMR: 12.4(1H, br), 7.4(1H, s), 7.0(1H, s); m/z 200.3

8 9

o
=
T
e
fol
fo
o
o

e NMR M/z SM

8 S 7.0 (1H, s) 2342 Juie 5
WOH
cl g
9 OH12.6.12.7 (1H, b), 12.0- | 183 5l 6
Y , b), 12. 2h]
Cl |
~I0~

A\
N 0 |121(1H b), 7.15(1H,
8), 6.9 (1H, s)

o
Ik

10

3- =1-[2-( ) 1-3.4- -2(1H)-

HN

8

\
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( 60%, 70.5 mg, 1.75 mmol) DMF(2 mL) 3- -3,4- -2(1H)-
(100 mg, 0.50 mmol) O 5 . 30 , 2—(
) (80 mg, 0.55 mmol) , 80 5 . ,
, NaHCO 5 (20 mL)  EtOAc(50 mL) . , (MgS0 ,),

1 H NMR 1.25(s, 2H), 2.35(s, 6H), 2.56(m, 2H), 2.81(d, 1H), 3.05(dd, 1H), 3.56(dd, 1H), 4.08(m, 2H), 7.15(m,
4H); MS m/z 234

11

3- -1-[(2.2- -1.3- -5- ) 1-3.4- —2(1H)-

pes
{01

[¢]

10 (2,2- -1,3- -5- ) [CAS 13
1372-64-0] .

1 H NMR 1.41(s, 3H), 1.47(s, 3H), 1.74(s, 2H), 2.21(m, 1H), 2.82(d, 1H), 3.06(dd, 1H), 3.57(dd, 1H), 3.73(m,
2H), 3.93(m, 3H), 4.15(m, 1H), 7.02(t, 1H), 71.9(m, 2H), 7.26(m, 1H); MS m/z 291

12

3- -1-(2- )-3.4- —2(1H)-

o N

OMe

( 60%, 321 mg, 8.03 mmol) DMF(10 mL) 3- -34 -2(1H)-
(J. Med Chem., 28, 1985; 1511-16; 759 mg, 3.82 mmol) 0 5 .1 , 2—
(0.40 mL, 4.20 mmol) , 18 . EtOACc(100 m
L) , K ,CO 3 (20 mL) . DCM(3 x 50 mL) ,
(Na 5, SO ,), (DCM DCM:MeOH(4:1))

(654 mg, 78%).

1 H NMR(CDCI 5) 1.82(br. s, 2H), 2.85(app. t, 1H), 3.06(dd, 1H), 3.36(s, 3H), 3.61(m, 3H), 4.02(dt, 1H), 4.24
(dt, 1H), 7.02(dt, 1H), 7.19(m, 2H), 7.27(t, 1H).

13
3- -1-(2- )-3.4- -2(1H)-
0~ N
kCN
( 60%, 2.74 g, 68.5 mmol) DMF(70 mL) 3- -3,4- -2(1H)-
(J. Med Chem., 28, 1985; 1511-16; 6.47 g, 32.6 mmol) 0 5 .1 ,
, 2 , (2.28 mL, 32.68 mmol)
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, 18 EtOAC(100 mL)

K ,CO 5 (20 mL) . DCM:MeOH(19:1)(3 x 50 mL) ,
(Na , SO ,), (DCM DCM:MeOH(9:1))

(5.28 g, 81%).

1 H NMR(CDCI 5) 1.79(br. s, 2H), 2.90(app. t, 1H), 3.11(dd, 1H), 3.65(dd, 1H), 4.68(d,1H), 5.03(d, 1H), 7.05(
d, 1H), 7.13(t, 1H), 7.25(d, 1H), 7.35(t, 1H); MS m/z 202.

14
N-[1-((22)-2- -2-{[( ) 1 1 )-2- -1,2,3.4- -3- ]1-2-
-6H- [2.3-b] -5-
Cl—~¢”
R0
Ho 0 2Ny
NH,
0y
(60 ,0.63mmol) N-{1-[(22)-2- -2—( )  ]-2- -1,2,34-
-3- )-2- -6H- [2,3-b] -5- ( 31 ; 200 mg, 0.48 mmol)
(1 mL) , , 100 30 . , T
HF(10 mL) , EtOAc(50 mL) 1M HCI ag.(20 mL) . , (Na , SO
4 )’ ’ . .
15
2- “N-[1-(2- -2- )-2- -1,2,34- -3- ]-6H- [2.3-b]
—5-

Ci—¢ H
B0 42y
|\f0

HN.
NH,

(1 mL, 20.6 mmol) [3-{[(2- -6H- [23-b] -5- ) ] }-2-
-3,4- -1(2H)- 1] ( 1 ;221 mg, 0.53 mmol) EtOH(10 mL)
, 20 . , ,H , 0(10 mL) ,

(169 mg, 76%).

1 H NMR 3.04(dd, 1H), 3.18(app. t, 1H), 4.25(br. s, 2H), 4.33(d, 1H), 4.69(d, 1H), 4.88(m, 1H), 6.93(d, 1H), 7.
06(t, 1H), 7.11(s, 1H), 7.19(s, 1H), 7.28(M, 2H), 7.32(m, 2H), 8.52(d, 1H), 9.29(br. s, 1H), 11.67(br. s, 1H); M
S m/z 418,420.

16

3- -1-[2-( ) 13.4- —2(1H)-
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3- -1-(2- )-3,4- —2(1H)- ( 12) , 2-
2- ,

1 H NMR 2.13(s, 3H), 2.66(t, 2H), 2.73(app. t, 1H), 2.96(dd, 1H), 3.44(dd, 1H), 4.09(t, 2H), 7.01(t, 1H), 7.14(d
, 1H), 7.23(m, 2H).

17

2,3- -N-{1-[(2R)-2.3~ ]-2- _ -12.34- ~3- }-4H- [3.2
-b]  -5-

S,

ci N
X
o
3- -1-[(2R)-2,3- 1-3,4- -2(1H)- (

18) , 2,3- —4H- [3,2-b] -5-
3 , .

1 H NMR 1.23(s, 3H), 1.30(s, 3H), 3.12(m, 2H), 3.71(m, 1H), 4.15(m, 4H), 4.72(m, 1H), 7.05(t, 1H), 7.20(s, 1
H), 7.31(m, 3H), 8.60(d, 1H), 12.49(s, 1H); MS m/z 456

18

3- -{[(4R)-2.2- -1.3- -4- 1] }-3.4- -2(1H)-

HzN—{/ :

N
o ;
s
2 , [(4S)-2,2- -1,3- -4- ] (J. Org. Chem, 64, 1999 6782-6790)

1 H NMR(CDCI 5) 1.42(m, 6H), 2.99(m, 2H), 3.60(M, 1H), 3.83(m, 1.5H), 4.11(m, 1.5H), 4. 38(m, 2H), 7. 03(
m, 1H), 7. 26(d, 3H).

19

3- -1-( —2- )-3.4- —2(1H)-

(e] N
O\/

1 H NMR 2.70(m, 1.5H), 3.25(m, 4H), 4.12(dd, 0.5H), 4.32(dd, 0.5H), 4.70(dd, 0.5H), 7.20(m, 4H); MS m/z 21
9

20
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N-[1-(3-{[tert-  ( ) 1 3 )-2-  -1,234- -3- ]-2- —6H-
[2.3-b] -5-
Gl
s-4 1 H
YO0
(0]
0 N
|
3 , 3- -1-3-{[tert-  ( ) 1 3} )-3.4
- -2(1H)- ( 21) , 2- -6H- [2,3-b] -5-

1 H NMR 0.00(s, 6H), 0.87(s, 9H), 1.85(m, 2H), 2.79(t, 1H), 3.60(m, 3H), 4.05(m, 2H), 4.56(m, 1H), 6.77(s, 1
H), 6.82(s, 1H), 7.02(t, 1H), 7.20(m 4H), 10.47(s, 1H); MS m/z 518

21

3- -1-[tert- ( ) ] } )-3.4- -2(1H)-

1 , (3- )(tert- )

1 H NMR 0.00(s, 6H), 0.88(s, 9H), 1.75(s, 2H), 1.83(m, 2H), 2.74(d, 1H), 3.00(dd, 1H), 3.48(dd, 1H), 3.66(m,
2H), 3.98(m, 2H), 6.96(t, 1H), 7.16(m, 3H); MS m/z 335

22

3- -1-(2- )=3.4- —2(1H)-

1 1- -2-

1 H NMR 1.1(t, 1H), 1.84(br, 2H), 2.55(q, 2H), 2.93(m, 1H), 3.12(dd, 1H), 3.67(dd, 1H), 4.49(d, 1H), 4.92(d, 1
H), 6.61(d, 1H), 7.03(t, 1H), 7.20(t, 2H); MS m/z 233

23

(6S)-6-( )-5.6- [1.2-a] —7(8H)-
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10% Pd/C(260 mg) 3-(2- -IH- -1- )-N- -L- ( 24 ,1.2g,2.6m
mol)  EtOH(100 mL) , 2 .
L 2 - L 1
(1.04 g, 100%).

1 H NMR 2.63(dd, 1H), 3.30(t, 1H), 3.58(dd, 1H), 4.13(s, 1H), 6.20(d, 1H), 6.72(d, 1H), 7.23(m, 9H), 7.3(m, 6
H); MS m/z 395.

24
3-(2- -1H- -1- )-N- -L-
O
SV
N —
(™
o]
—0
- (1.3 mL, 6.6 mmol) 2- (1.0 g, 9 mmol), N- -L-
(2.0 g, 6 mmol) (1.739, 6.6 mmol) THF(100 mL) .
5 . , (EtOAC:
1:19) , (1.2 g, 44%).

1 H NMR 3.08(s, 3H), 3.16(d, 1H), 3.69(m, 1H), 4.46(dd, 1H), 4.62(dd, 1H), 7.15(m, 15H), 7.33(s, 1H), 7.93(s,
1H); MS m/z (M+NH ,) * 479.

25
3- -3.4- -1,5- -2-(1H)-
HoN N
[ N
>
(o) N
H
test- (2- -1,2,3,4- -1,5- -3- ) ( 26 , 263 mg, | mmol) DCM(1
0 mL) , (10 mL) 4M HCI . 30 ,

, (20 mL) , , ,
(234 mg, 100%).

1 H NMR 3.4(m, 1H); 3.4(m, 1H); 4.5(m, 1H); 7.5(m, 2H); 8.3(d, 1H); 8.75(bs, 3H); 11.18(s, 1H) MS m/z 164

26
tert- (2- -1,2.3.4- -1,5- -3- )
ﬁ/o\n/ﬁ Ny,
H
2-[(tert- ) 1-3-(3 -2- ) (z/E 4:1 I{ 27
, 1.1 g, 3.4 mmol) , 10% (250 mq) . 1
12 . b
. (20 mL) , (8 mL) 0.5M
4 , (100 mL) , (2 x 50mL)
(2 x 50 mL) (50 mL) , (MgSoO ,)

(528 mg, 59 %).
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1 H NMR 1.4(s, 9H); 3.1(m, 2H); 4.3(m, 1H); 7.0(bd, 1H); 7.2(m, 2H); 8.1(5, 1H); 10. 26(s, 1H); MS m/z 208.

27
2-[(tert- ) 1-3-(3 -2- )
NO,
apes
0 P N
I
[(tert- ) 1( ) (1.33 g, 4.46 mmol) THF(20 mL)
, -78 . (490 mg, 4.26 mmol) , -78
10 . 3- -2- (Tetrahedron vol. 54(1998) p 6311)(618 mg, 4.06 m
mol) THF(5 mL) . 2 -78 (50 mL), (150 mL)
, . (2 x 20mL) (20 mL) , (Mgso ,)
, , (DCM) , ZIE 4:1

(1 g, 84%).

1 H NMR 1.4(s, 11.25H); 3.6(s, 0.75H); 3.8(s, 3H); 6.7(s, 1H); 6.9(s, 0.25H); 7.45(m, 0.25H), 7.6(m, 1H); 8.37
(d, 0.25H); 8.5(d, 1H); 8.7(d, 0.25H); 8.9(d, 1H); 9.8(s, 0.25H); 10.3(s, 1H); MS m/z 322

28
3- -3.4- -1.7- -2(1H)-
HN | N
o” N N
tert- (2- -1,2,3,4- -1,7- -3- ) ( 29,284 mg) DCM(IO mL)
, (5 mL) . 1 ,
, (20 mL) , , ,

(346 mg, 82%).

1 H NMR 3.2(m, 2H); 4.3(m, 1H), 7.4(d, 1H); 8.2(s, 1H) ; 8.25(d, 1H); 8.6(b, 3H); 11.0(s, 1H)

29
tert- (2- -1.234- -1.7- -3- )
iapes
(o] E =N
(o] N
H
2-[(tert- ) 1-3-(3 -4- ) (Z/E 10:1 )( 3
0, 1.57 g, 4.83 mmol) , 10% (250 mg) . 1

6 . :
, (  DCM/MeOH 0-10%) ,
(284 mg, 22%).
1 H NMR 1.4(s, 9H); 3.0(m, 2H); 4.2(m, 1H); 7.0(d, 1H); 7.2(d, 1H); 8.1(m, 2H); 10.36(s, 1H); MS m/z 264.

30

-2-[(tert- ) 1-3-(3 -4- )
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oo AN
|
[(tert- ) 1( ) (1.73 g, 5.82 mmol) THF(20 mL)
, —78 . (638 mg, 5.55 mmol) , -78
10 . 3- ( 31, 804 mg, 5.29 mmol) THF( mL)
. 2 -78 , (100 mL) 5
0 mL) . ., (2x50mL) (25 mL) , (MgSo ,),
, (EtOAcC: 1:1) , ZIE 10;1

(1.57 g, 92%).

1 H NMR 1.3(s, 9H); 1.4(s, 0.9H); 3.55(s, 0.3H); 3.8(s, 3H); 6.6(s, 0.1H); 7.2(s, 1H); 7.25(d, 0.1H); 7.5(d, 1H)
: 8.75(d, 0.1H); 8.8(s, 1.1H); 8.85(d, 1H); 9.2(s, 0.1H); 9.25(s, 1H); MS m/z 322.

31
3-
CHO
EN NO,
I -
N
4- - (1.43 g, 10.36 mmol) DMF(5 mL) , (2.0
g, 16.8 mmol) . 140 2 ,
(E)-N,N- -2-(3- -4- ) .
(6.61 g, 31 mmol) THF/ 1:1(100 mL) .2 ,
, (100 mL) . ,
. (2 x 100 mL) , (Ioco
mL) (100 mL) , (MgSo ) : : (D
CM) (960 mg, 61%).

1 H NMR 7.8(d, 1H); 9.15(d, 1H); 9.4(s, 1H); 10.4(s, 1H)

(57)
1.
) 2,3- -5-[N-(2-  -1,2,3,4- -3- ) 1-4H- [3.2-b] ;
) 2- -5-[N-(2-  -1,2,3,4- -3- ) 1-6H- [2,3-b] ;
) 2- —5-1[N—(1- —2-  -12,34- -3- ) 1-6H- [2,3-b]
1

- 74 -



10-2004-0096661

Sonpmp—
-

X N CH
R4 RS -S-C(R 6)=C(R 7)- -C(R 7)=C(R 6)-S- ;
R 6 R 7 1 1 1 1 1 1 1 b
, , v C s ,C o v C o ,C 14 C 14
A 1
n 0,1 2 ;
R 1 ’ ’ ’ ) ) !N_C 1-4 IN!N (C 1-4 ) 2 ’
y N-C 14 » NLN=(C 14 ) 2 , =S(0) pC 1.4 ( ,b 0,1 2 ),
C 14 ,C oy ' C oy v C 14 v C 14 v C 14 ' C 14 )
n 2 , 2 R1 A , o,S N
1 2 1 2 4 7
R 2 y ]
R 3 , ' C 14 ,C 14 , ,C 37 ( 1 2
)1 (C 1—4) ’ ’ ) C 1-4 ( l 2 R 8 )
B B’ :
B
“‘(CHz)i
h—()u
(0]
(OH),
(0]
B'
OH (0]

,y O 1 ,t 0,1,2 3 ,u 1 2 ;

R 8 , C 1-4 C 1-4 , C 1-4 ) 6
, ; ,C 37 ' C 14 ' C 14 ' C 14 SO) - [ :
b 0,1 2 1,C ag S©) - [ b 0,1 21 SO ,-1I b 0,1
2 1, S©) o - [ b 0,1 21 SO ,-I b 0,1 2 7], -N(OH)CHO,
~C(=EN-OH)NH ,, -C(EN-OH)NHC ;_,  , -C(EN-OH)N(C 1.4 ) 2. ~C(=N=OH)NHC ¢ ,
~C(=N-OH)N(C 5.6 ) 5, ~COCOOR 9, ~C(O)NRR ©)(R 10), ~NHC(O)R ©, ~C(O)NHSO , (C ;.4
), =NHSO ,R 9, (R 9)(R 19)NSO , -, ~COCH , OR 11, (R 9)(R 10)N- -COOR 9

R9 R 10 , Cia 1 2 R13 ) C 5o ( 1
2 )s C 124) (€ 1-4) , ; (

- 75 -



10-2004-0096661

C 1-4 )
R 9 R 10 4 6
’ ’ ’ ’ ’ 1C 1-4 1
2 ; 2 -0O-CH , -O- ,
, _O-CH , -O-
R 13 , , C 1-4 ;
R 11 ' C 14 C 14
2.
1 ’
R 3 ' C 14 C 14 C 37 1 2
) C14) : : : : : : :
’ ’ ’ ’ ’ 111314_ ’ ) ’
’ ’ 1 315_ 1 ’ ’ ’ ’
’ ’ 4- ’ 2_ ’ 4- ’ ’ ’ ’ 11314_
11214_ ’ ’ 1_ ’ 111_
C 14 (1 2 R 8 ) ;
R9 R 10 , ,C 14 (1 2 R 13 ), C 37 (1 2
): (C 1.4) ) C 14 , , (C
1-4 ) ;
R 9 R 10 4 6 y ’
) ) ’ ’ ’ C 1-4 1 2
2 _O-CH , -O- _O-CH , -O-
R 8 ,C 1.4 C 14 , C 14 .5 6
, s , C 3-7 , C 1-4 , C 1-4 , C 1-4 S(O) b~ ( ’
b 0,1 2 ),C 36 S(O) p - ( ,b 0,1 2 ), SO) p, - ( ,b 0,1 2
), S(0) p - ( b 0,1 2  S0O)p-( b 0,1 2 ) -N(OH)CHO, -
C(ZN—OH)NH 2 —C(zN—OH)NHC 1-4 y —C(zN—OH)N(C 1-4 ) 2 —C(ZN—OH)NHC 3-6 y =
C(=N-OH)N(C 3¢ ) 5, ~COCOOR 9, ~C(O)N(R ©)(R 10), ~NHC(O)R 9 , ~C(O)NHSO , (C 1 4
), =NHSO ,R 9, (R 9)(R 10)NSO , -, <COCH , OR 11, (R 9)(R 10)N- —-COOR 9
R 13 ' , C 14
R 11 y C 1-4 C 1-4 L]
1
) 2,3- _5-[N-(2-  -1,2,3,4- 3- ) 1-4H- [3,2-b]
) 2- _5-[N-(2- -1,2,3,4- 3- ) 1-6H- [2,3-b]
) 2- S5-[N-(1- -2-  -1.2,34- 23— ) 1-6H- [2,3-b]
, 1
3.
1 2 ’
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R 3 C 14 C 14 1 2 R 8 )
R 8 , , 2,2— -1,3- -4- ;2,2- -1,3- -4- ;2,2- -1,3- -
5_ 111214_ 111314_ ’ ’ ’ ’ ’ ’
, , ’ C 1-4 ’ C 1-4 ’
C .4 SO p-( b 0,1 2 ), -C(ONR °)(R 10), ~COOR 9, ~C(O)NHSO , Me, ~C(=N-O
HNH ,, -C(EN-OH)NHC ;_,  , -C(=N-OH)N(C ;., ) » ~-NHSO ,R © ;
R9 R10 R 13 ( LR C ., )C 1.4 , ,
R9 R10 4 6 , 1
2 , 2 ~O-CH ,
-0- , ~O-CH , -O-
, 1 2- 5_[N-(1- -2- -1,2,3,4- _3- ) 1-6H-
[2,3-b]
1
4,
1 3 ,
R 3 C 1-4 C 1-4 (1 2 R 8 ) )
R 8 , 2,2- -1,3- -4- ,1,2,4- , 1,3,4- , ,C 1.4
,C 14 ,C 14 SO - ( b 0,1 2 ), —=C(ON(R 9 )(R 10), ~COOR 9, ~C(O)N
HSO , Me, ~C(=N-OH)NH , :
R 9 R 10 R 13 ( ,R 13 Cl—4 )Cl—4 , ,
R® R0 , 4- , ,3,4-
3,4~ 4 6 ;
, 1 2- 5-[N-(1- -2-  -1,2,3,4- _3- ) 1-6H-
[2,3-b]
1
5.
1 4 , R4 RS _S-C(R 6)=C(R 7)- 1
6.
1 5 , R4 RS ~C(R 7)=C(R 6)-S- 1
7.
1 6 , X CH 1
8.
1 6 , X N 1
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1 8
10.
1 8
11.
1 10
12.
1
2- -N-[1-(
N-[1( )-2-
2- -N-[1—(
2- -N-[1-(N,N-
—5- :
2- -N-[1-(N-
2- -N-[1-(N-
—_5- -
2- -N-{1-[N-(2-
,3-b] -5- ;
2- -N-[1-(2-
2- -N-[1-(2,3-
5- .
2- -N-{1-[(2,2-
6H- [2,3-b] -5-
2- -N-[1-(2(S),3-
b] -5- ;
2- -N-[1-(2,2-
- [2,3-b] -5-
2- -N-[1-(2(R),3-
b] -5- ;
2- -N-{1-[2-(4-
- [2,3-b] -5-

10-2004-0096661

A 1
A 1
=T 1
)-2-  -1,2,3,4- -3- ]-6H- [23-b] -5-
-1,2,3,4- -3- ]-2- -6H- [23-b] -5-
)-2-  -1,2,34- -3- ]-6H- [23-b] -5-
)-2-  -1,234- -3- ]-6H- [2,3-b]
)-2-  -1,234- -3- ]-6H- [23-b] -5-
)-2-  -1,234- -3- ]-6H- [2,3-b]
) 1-2- -1,234- -3- }-6H- [2
)-2- -1,2.34- -3- ]-6H- [23-b] -5-
)-2-  -1,2,34- -3- ]-6H- [23-b] -
13- —4(S)- ) 1-2-  -1,234- -3(R,S)- }-
)-2-  -1,234- -3(R,S)- ]-6H- [2,3-
-1.3- ~4(R)- )-2-  -1,2,3,4- ~3(R,S)- ]-6H
)-2-  -1,2,3,4- -3(R,S)- ]-6H- [2,3-
~1- )-2- 1-2- -1234- -3- }-6H
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2- -N-{1-[N-(1,3- -2- ) 1-2- -1,2,3,4- -3- }-

6H- [2,3-b] -5- :

2- -N-{1-[N-(2- ) 1-2- -1,2,3,4- -3- }-6H- [2.3

-b]  -5- :

2- -N-(1-{2-[(3a,6a-cis)-2,2- -5H-[1,3] [4,5-c] -5- ]-2- }

-2- -1,2,3,4- -3- )-6H- [2,3-b] -5- :

2- -N-(1-{2-[(cis)-3,4- -1- ]-2- }-2- -1,2,3,4- -

3- )-6H- [2,3-b] -5- :

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -

5- ;

2- -N-{1-[(2,2- -1,3- -5- ) 1-2- -1,2,3,4- -3- }-6H-

[2,3-b] -5- ;

2- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-6H-
[2,3-b] -5- ;

2,3- -N-{1-[(2,2- -1,3- -5- ) 1-2- -1,2,3,4- -3- }-4H-
[3.2-b] -5- ;

2,3- -N-{1-[3- -2—( ) 1-2- -1,2,3,4- -3- }-4H-
[3,2-b] -5- :

2- -N-(1-{2-[(2,3- ) 1-2- }-2- -1,2,3,4- -3- )-

6H- [2,3-b] -5- :

2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-

2- -N-[1-( )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-

2- -N-{1-[(3- -1,2,4- -5- ) 1-2- -1,2,3,4- -3- }-6H-
[2,3-b] -5- ;

2- -N-[2- -1-(1H- -5- )-1,2,3,4- -3- ]-6H- [2,3-b]

-5- :

2- -N-(1-{2-[( ) 1-2- }-2- -1,2,3,4- -3- )-6H-

[2,3-b] -5- ;

N-{1-(22)-2- -2—( ) 1-2- -1,2,3,4- -3- }-2- -6H-
[2,3-b] -5- :

2- -N-{2- -1-[(5- -4,5- -1,2,4- -3- ) ]1-1,2,34- -3

- }-6H- [2,3-b] -5- :

N-{1-[(5- -1,3,4- -2- ) ]-2- -1,2,3,4- -3- }-2- -6H-
[2,3-b] -5- :

2- -N-{1-[2—( )  1-2-  -1,2,3,4- -3- }-6H- [2,3-b] -5-
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2- -N-{1-[2-( )  1-2- -1,2,3,4- -3- }-6H- [2,3-b]  -5-
2- -N-{1-[2-( ) 1-2- -1,2,3,4- -3- }-6H- [2,3-b] -5-
2,3- ~-N-[1( -2-  -1,2,3,4- -3- ]-4H- [3.2-b] -5
N-[1-( )-2- -1,2,3,4- -3- 1-2,3- -4H- [3.2-b] -5-
2,3- -N-[1-(2- )-2-  -1,2,3,4- -3- ]-4H- [3.2-b] -5-
2,3- -N-{1-[(2R)-2,3- 1-2-  -1,2,3,4- -3- }-4H- [3.2
-b] -5- ;
2- -N-{1-[3—( )-2- 1-2-  -1,2,3.4- -3- }-6H-

[2,3-b] -5-
2- -N-{2-  -1-[(2- -1,3- -5- ) 1-1,2,3.4- -3- }-6H- [2,3
-b] -5- ;
2- -N-[1-(3- )-2- -1,2,3,4- -3- ]-6H- [2,3-b] -5-
2- -N-{1-[3-( )-3- 1-2- -1,2,3,4- -3- }-6H- [2,3-
b] -5- ;
2- -N-[2-  -1-(2- )-1,2,3,4- -3- ]-6H- [2,3-b] -5-
2- -N-[1-(2- )-2-  -1,2,3,4- -3- ]-6H- [2,3-b] -5-
2,3- -N-[(6S)-7-  -5,6,7,8- [1,2-a] -6- ]-4H- [3,2-b] -
5- ;
2,3- -N-(2-  -1,2,3,4- -1,5- -3- )-4H- [3.2-b]  -5-
2- -N-(2-  -1,2,3,4- -1,7- -3- )-6H- [23-b] -5-
N-(6- -1,2,3,4- -3- )-6H- [2,3-b] -5-
N-(6- -1,2,3,4- -3- )-6H- [2,3-b] -5-

1
13.
1 12 1
14.

1 12

1
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15.
1 12 , 1
16.
1 12 , : 2 : , X :
1 1 1
17.
, 2 , , X : : ,
,1 12 1
18.
, 2 .1 12
1
19.
2 3 t
) 1 1 :
) ;
)
1 1
2
R4
X, OH
T
R~ N ©
o)
3
, 1
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