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N

) oo,

8. MA|ZR 1 #91bb4, HF R A1Ekk 1-3 A~ R AR BUK,
4 5-7 LR, RPPTARRT 2R/ —ARENMIE A N, OF Sty
Vo

9. A EK 8 t9adh, b R AMFk 1-3 4~ R AHRK,
E S

10. AR 1 910e4h, AT

m* 0, n#k2;

A 2 CH, 2 O;

R'itf H. F. Cl. Br. I. #5%. C ¢, CeRRBEA.
Cre-B AR, OCLe-HRIAE . FH, CeBiAFEf OC T
AT, Ao

R* it B H A= Cp Ak,

11. —#Pit B vA T 691059 :

1) B-#-4-F K2 [(4- R AR -1-K) F 5 ]-5,6- = S -4H-2k o HF

[4,5,1-ij 75 9k;

2)  8-F4-F A2-{4-[3-(4- A E L) A AR -1 T R )-5,6-— A -

4H-=Ko H[4,5,1-1j 7o
3)  8-A-4-FA2-(4-[2-4- AR A TR R -1- A F L) -5.6- =4

AH-2K 7 F[4,5,1-1] P9k,

4) 2 [(4-FERR-1-) T A ]-4,5-= Sk 5[1,5,4-de][1,4] 5 F-HE

%,

5)  2-{4-[3-(4- ARFE L) A AR -1- A T B ) -4,5- = Sk 5F(1,5,4-
de][1,4]3K F-WE%;

6)  2-{4-[2-(4- A KA TARIE-1-2 F 31 }-4,5- = Sk ok 5[1,5,4-
de][1,4] K 5 hEA;

7y 2-{4-[3-G-A-5-(Z AT A)-FA)AARIE-1- A F A -4,5- 2 &
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okek 5[1,5,4-de][1,4] K 5 Wk ;

8)  2-[(4-FHEIRo-1-A) T A]-5,6- = A-4H-2kok FF[4,5,1-ij S0,

9)  2-{4-[3-(4- RFE L) A K] E-1- K T A }-5,6- = R-4H-sk b 5
[4,5,1-ij ] 9;

10y 2-{4-[2-(4-RAK B LA R E-1- 4 F 2 )-5,6- = &-4H-2k 7k 5F
[4,5,1-ij P59k,

11) 8- F A -2-[(4-FH ko -1-24) F 1 -5,6- = S-4H-k o 5F[4,5,1-i]

ok,
12) 8- A-2-[(4- KA vku2-1- ) F 1 ]-5,6- = £-4H-2k " 31 [4,5,1-i]]
"Eoik;

13) 8- A&-2-{4-[3-(4- AR L) R AR -1- K F & }-5,6- = S-4H-%K
g 5[4,5,1-ij 7ok,

14)  8-FAK-2-{4-[2-(4-RFKEAK) Tk -1- 4 F 2£)-5,6-— 5.-4H-
sk 5[4,5,1-1j 780 ;

15) 8- F A-2-{4-[3-(3-F-S-(Z AT £)- KAL) A A ko2 1- 4 F A4 )-
5,6- = &-4H-"K " 5[4,5,1-ij 79k

16) 8- A -2-[(4-F A okug-1- ) F 2 ]-5,6- = S-4H-2k e 74,5, 1-ij]
ok;

17) 8- F A-2-{[4-(4- 8 KA ) Uk "w-1- 2 1 F 2 }-5,6-= S.-4H-"k 4 5F
[4,5,1-ij]% %k,

18) 8- A -2-{[4-(4-FAL K )ko2-1- 4] F £ )-5,6- = S -4H-sk ok 5
[4,5,1-ij]759k;

19)  8-W K -2-{[4-(4- A K)oz -1- K] F 2 )-5,6- = F-4H-=k o 5
[4,5,1-ij]"E%k;

20) 8- -2-[(4-FAAKIE-1-2) F K )-5,6-= S -4H-2k "k H[4,5,1-i]]
Bk,

21)  8-F A -2-{[4-G-HLAF L )RE-1-4]F 2 )-5,6-— S -4H-sk vk F
[4,5,1-ij]"59%k;



200680034420. 5 B o kB EsH/13|

22)  8-f-4-F K-2-[4-(4-F-FAR)-T -1 F R )-4-F R -5,6- — S-
AH-2ko 4,5, 1-1) P9k,

23)  8-F-4-F R 2-[4-(4-ZFF ARK)-sk-1- A F AK]-5,6- = A
4H-K = 57[4,5,1-1 79k,

24)  8-F-4-F K 2-[4-(4-78 - F H)-vk g -1- A F K ]-5,6- = £-4H-2kod
F[4,5,1-ij]7Ek;

25)  8-#-4-F AK-2-[4-(4-F A - KA )-okg-1- 2L F K )-5,6- = A-4H-2k
o 5[4,5,1-i 789,

26) 8- #-4-F A -2-[4-(4-F BRI Aok -1- K F K )-5,6- = A -4H-2K
k F[4,5,1-ij 759,

27)  8-#-4-F K -2-[4-(4-F AAKIL)-k -1 T K ]-5,6- — £-4H-
sk 5[4,5,1-1]78 %k

28)  8-f-4-F A -2-[4-2-F AA K)o -1- K F K ]-5,6- = A-4H-
wkodt 7-[4,5,1-1j]757%k;

29)  8-#-4-F K 2-[4-(2-F A KK)-skwe-1- A F K ]-5,6- = F-4H-2K
ok 54,5, -]k,

30) 8- #-2-[(4-F Ak -1- ) F 2K)-5,6- = A -4H-2K 4 51 [4,5,1-]%

S
31)  8-F-2-[(4-F Eoko-1- ) F K]-5,6- = S -4H-2K ek 3 [4,5,1-j]°%
s

32) 8- A-2-[4--F A A A )k -1- K T K 1-5,6- = £ -4H-=K 4
[4,5,1-ij]759k;

33)  8-F-2-{4-[3-(4- AR )R Kk -1- A F 2K )-5,6- = S -4H-k
F[4,5,1-ij]7E %k,

34)  8-F-2-{4-[2-(4-RF R LAk E-1- 2K F £ )-5,6- — S -4H-=%
54,5, 115k,

35) 8- A-2-{[4-(4- R E A )k R -1- A ) F K }-5,6- = £ -4H-ok o 3
[4,5,1-ij 75 9k;
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36)  8--2-{[4-(4- = AT A -F )R- 1- ) F £ )-5,6-— A -4H-2k
F[4,5,1-ij]7 o,

37) 8- R-2-{[4-(4- B A )R e -1- ) T 2 )-5,6- = & -4H-=K w4k 5
[4,5,1-ij ]9k

38)  8-#-2-{[4-(4- = AT A - K I )R -1- 4] F 2 )-5,6-— S-4H-2k ok
F[4,5,1-j]7E5;

39)  8-F-2-{4-[3-(4- A AR A ) A KR -1- A F K )-5,6- — S-4H-2k v
F14,5,1-i ]9,

40) 8- #-4-F A -2-[4-2- Z AT AR )-wkw-1- A F A ]-5,6- = A
4H-% 74 54,5,1-1j ],

41)  8-#-4-TF A -2-[4-G- - R AR )k - 1- 48 F )-5,6- = S-4H- e
FH[4,5,1-ij]5 %,

42)  8-#-4-F K -2-[4-C-Z AT AR )9k -1- 4L F K)-5,6-—4-
4H-2k 7 54,5, 1-ij ],

43)  8-F-4-F H-2-{[4-(4- B K H)-3,6- —F ok -1(2H)- A ] F £ )-5,6-
Z R -AH-BR 4,5, 1]k,

44) 8- F-2-{[4-(4- MK AL )-3,6- = Ao -1(2H)- K ] F K }-5.6- = 4
4H-2K 7 54,5, 1-1] 7k

45)  8-F-2-{[4-(4- ARFEH)-3,6- = AT -1(2H)- 2L ] F £ )-5,6- = 4.
4H-2k 7k 54,5, 1780

46)  8-F-4-F HK-2-{[4-(2,5- = B AHL)-3,6-— E R -1(2H)- ) F A ) -
5,6-— S -4H-2K "k 5F[4,5, 1-ij ok,

47)  8-#-2-{[4-(2,5- = # K HK)-3,6- — A -12H)- K F A )-5,6-=
S -4H-2k8 #[4,5,1-j 1750k,

48)  8-F.-2-{[4-(2,5-= MK )-3,6- — A -1QH)- A ¥ A )-5.6-=
£-4H-"k " 5 [4,5,1-i] 78k,

49)  8--4-F K2 [4-(4- R K F)-Tk-1- K F K ]-5,6- —R-4H-k =
F[4,5,1-ij]75k;
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50)  8-#-4-F A -2-[4-3-AF )9 -1- 4 F AR -5,6-— S-4H-2k oAk
F[4,5,1-ij]7%57k,;

51)  8-f-4-F K -2-[4-3,5- W (Z AT H)-F A7k -1- 4K F £4]-5,6-—
S -4H-kok H[4,5,1-ij ]k

52)  8-#-4-F H-2-[4-F AR )-ke-1- 4 F A )-5,6-— A -4H-2k = 5
[4,5,1-ij]%k;

53)  8-#-4-F K -2-[4-3-F AA Rk -1- 4 F AT-5,6- = £-4H-
skod 4,5,1-1j PS94k

54)  8-#-4-F A 2-[4-(3-F ARk -1- A F A )-5,6- = f-4H-2%
IH[4,5, 1R,

55)  8-#-4-TF A -2-[4-2- AR EA)-TRE-1- K F K]-5,6- = A-4H-2K
ok 34,5, 1-ij 75

56)  8-#-4-F A -2-{[4-(4- B )k B-1-2K]) F A )-5,6- = A-4H-%k
ok 54,5, 1-ij 7B ;

57)  8-#-4-F A-2-{[4-(4- = A F AR HL)-wkk-1-K)F K }-5,6-— A
4H-=k =k F[4,5, 11759,

58) 8-M-4-F A -2-{[4-(24-= AF )Tk %-1-2L ] F & }-5,6-= £.-4H-
=Ko H-[4,5,1-j 759k,

59)  8-f-4- T K 2-[4-(2- A F A )Tk -1- A F 3 -5,6- = A-4H-2k
F[4,5,1-ij]"5 9,

60) 8- #-4-F K -2-[4- K A -vkvE-1- K F K)-5,6- — A-4H-K = 5F
[4,5,1-ij]7E %k,

61) 8-F-4-F H-2-[3-FK AL -vkwE-1- K F K ]-5,6- = A -4H-2k & 5
[4,5,1-ij]79k;

62) 8-#-4-F 2-2-{[4-(2,5- = AR L)k -1- K] F & }-5,6- = £.-4H-
skod 7 [4,5,1-1 75 9k;

63) 8-#u-4-F HK-2-{[4-(4-& K HK)-3,6-— Ekue-12H)- A F & )-5,6-
=S -AH-R 34,5, 11780
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64) 8- A-2-{[4-(4-1 K H)-3,6- — AR -1(2H)- 2] F £ )-5,6- = &.-
4H-2£ 74 F-[4,5,1-1j %%k

65)  8-#-4-F A -2-{[4-(4-Z A F AA K E)-3,6- = Arikmz-1(2H)- £
F A }-5,6-= S -4H-2K 4 57 [4,5,1-i 7B k;

66) 8- #-2-{[4-(4- = FF AA K H)-3,6- — S -1(2H)- A F £ )-
5,6- =2 -4H-K = 5[4,5,1-i] 8o,

67)  2-[(4-(4- AR A)RoR-1- ) F K 1-5,6- = S -4H-2k ok 5 [4,5,1-ij]%
#k;

68) 2-[(4-(4- = A F AR KL )R T -1-4) F 2 1-5,6- = &, -4H-k = 5f
[4,5,1-ij]757;

69)  2-[(4-(4- AR AR -1-4) F A ]-4,5- = S zkod 5(1,5,4-de][1,4] 5%
FHhEE;

70)  2-[(4-(4- = A F ARk -1- ) F 2 ]-4,5- = Aokek FF[1,5,4-
de][1,4]% 5 k%

71)  [4R]-8-#-4-F A -2-[(4- K H ko -1-2£) F £ ]-5,6- = R -4H-2k
F[4,5,1-ij]"5 9,

72)  [4S]-8-#-4-F H-2-[(4-F A kE-1- ) F #£]-5,6-= S -4H-2k =k
[4,5,1-1j]7w;

73) 8- #u-4-F AR -2-{[4-(4-Z A F RA KA )R -1- ) F K )-5.6-=
S-4H-2k 8 54,5, 1-ij ]k

74)  8-#-2-{[4-(4-Z A F BA K )R- 1-4 ] F 2 )-5,6- = F-4H-%
o 5[4,5,1-ij]78 9k

75)  8-R-2-[(4-2-= AT AR )R- 1-8) F 4]-5,6- = S-4H-2k 4
FH1[4,5,1-ij]7E%k;

76)  8-F-2-[(4-G-Z AT AR )k -1-4) T & )-5,6- = f-4H-sk e
F[4,5,1-ij]"E9k;

77)  8-R-2-[(4-(4-FFRF )k -1- ) F A ]-5,6- = S -4H-2k o H-[4,5,1-
ek,
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78)  8-A-2-[(4-(3-AFR AR -1- ) T A]-5,6- = K -4H-2kw H[4,5 1
ij]7E ok,

79) 8-%-2-[(4-(2-5%*1%5&)%@%-1-);%)‘?E]-s,é-;fm-4H-@Kv5£a‘v’r[4,5,1-
ij7Ek;

80)  8-R-2-[(4-(-AFKA)RE-1-24) T 24 ]-5,6- = A -4H-K 74 H[4.5,1-
iP5k,

81)  8-F-2-[(4-(2- F AR )9k -1- 28 ) T K 1-5,6- = S.-4H-"k vab 4
[4,5,1-ij]"%

82)  8-M-2-[(4-(3-F A KA -1- ) F K )-5,6- = S -4H-2k vk -
[4,5,1-1j] &5k,

83) 8- -2-[(4-(4-F R A)RE-1- ) T 51-5,6- = S -4H-k vk
[4,5,1-ij]"5%;

84)  8-F-2-[(4-(3-F AA R I )YRE-1-48) F £ ]-5,6- = K -4H-ok o -
[4,5,1-ij]& % ;

85)  8-F-2-[(4-(4-F RA R I )RKE-1-28) F £ ]-5,6- = K -4H-2k ik 3
[4,5,1-ij]78 %k,

86) 8- A-2-{[4-3- AR A )%k "R -1- K] F £ 1-5,6- = £ -4H-ok =k 5
[4,5,1-ij]"5 5k,

87)  8-F-2-[(4-(2-F A KA )KZ-1-3) F K ]-5,6- = S-4H-sk vk 35
[4,5,1-ij ]9k,

88)  8-#l-4-F R-2-[4-(24- = F- KAL) -1- 4 T £ )-5,6-= S -4H-
oKk 5H[4,5,1-1j]8 %k

89)  8-F-4-F H-2-[4-(4-F-3- Z AT A-KA) vk -1- 4 T £]-5,6-=
F-AH-2K o4 51 [4,5,1-1] B ok,

90) 8- F-2-[4-(4-M-3-Z AT B KAL)k -1- 2 F A )-5,6- = S -4H-
2Rk 5F[4,5,1-1j 8%k ;

9l)  8-#-d4-FHR-2-{[4-C-Z AT AL KL )R- 1- 4] T 4)-56-=
S-4H-2R e FF[4,5, 1-1] B ok
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92)  8-F-2-{[4-G-= A F EALF L )kee-1-2]F K }-5,6- —f-4H-2%
o 5F[4,5,1-ij 7%

93) 8-#-4-F A -2-{[4-2-Z A F ALK )kZ-1-K]F 4 }-5.6-=
A -4H-k o 5 [4,5,1-1] 75k,

04)  8-HL-2-{[4-(2-= A F ALKk -1- K] F K }-5,6-— &-4H-2K
o 3-[4,5,1-j 759k,

95) 8- F-4-F R -2-{4-[2-(3,4- = AR A LA RE-1- 2 F 1K )-5,6-
Z & 4H-K R S [4,5,1-1 ]k

96) 8- #-2-{4-[2-3,4- = AR ALK LA R -1- 4 F &K }-5,6- = A-
4H-2K ¢ F[4,5,1-ij ],

97)  2-{4-[2-3,4-— RAREAI) Tk -1- A F A }-4,5- — R oked S
[1,5,4-de][1,4]% 5 MLk ;

98) 8-#.-2-{4-[2-34-— AR AKX T K]k -1- A F K }-5,6-— A-
4H-=k 7 54,5, 1759k

99)  8--4-F K -2-{4-[2-3,5- = A KAL) LA R -1- L F I }-5,6-
TS -4H-sk ek F[4,5,1-1 8k

100) 8- #-2-{4-[2-(3,5- = A AR A ML) LAk -1- KA F K )-56- = 4.-
AH-2K ok F14,5,1-ij P,

101) 2-{4-[2-(3,5- = AFR R LA K -1- A F L }-4,5- = F ok F
[1,5,4-de][1,4] 3K FF Ml ;

102) 8-F-2-{4-[2-3,5- = AR A ) LAk -1- 2L F AL )-5,6- = 4.
4H-2k 7 54,5, 1475k,

103) 8- #l-2-{4-[2-(4- RAK) LR R -1- L F A }-5,6- = S-4H-2knd
F[4,5,1-ij]759k;

104) 8-F-2-{4-[2-(4- BRI LA R -1- 2 F 5 })-5,6- = A -4H-2K =
F[4,5,1-ij]7E %,

105) 2-{4-[2-(4- B AR E) T AR -1- 2K F 4 )1 -4,5- — Aok 5F[1,5,4-
de][ 1,41 51 1E%;

11
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106) 8-#-2-{[4-(2,4- = F K K)oz -1- ] F £ )-5,6- = &-4H-k 4 5F
[4,5,1-ij]&#;
107) 2-[(4-2,4- = BRI -1-20) F K ]-4,5- = Sk 51(1,5,4-de][1,4]

FINEA,
108) 7-#-2-[4-(4- F-F )k 7= -1- K F 3 ]-5,6- = £-4H-2K o F[4,5,1-
ij ]k

109) 7,8-= #-2-[4-(4- #- K A)-%% 2 -1- L F K ]-5,6- — S -4H-2 = 5
[4,5,1-ij & 9%k;

110) 2-[4-(4- F-FK )"k 2 -1- £ F R )-33- = F £ -3 4-
1,2a- = R - 7E-7-F 8L F 85

111) 2-[4-(3- - KA )-k-1- A FH)-33- = FHh-34-—5.-5-%
1,2a- = R 2- 78 -7-F B F B

112) 2-{4-[2-(4-F-FHK)- T ]-vkmz-1- K F 3 )-3,3- = K -3,4- = 4(-
5-Fk-1,2a- = R 4-JE-7-F BR F B

“h*

A-5- F &

|y
\"Nl

"
il
3

PEAY

113) 7-8-2-[4-(4-F-F2)-2kmz -1- A F £ 1)-3,4-—A-5-8.6-1,2a- = f,
F-F;

114) 7-8-2-[4-G-A-FH)- ko2 -1-A F £]-3,4- 2 5-5- 841,222 5
-

115) 7-8-2-{4-[2-(4-A-FIH)- LA -9k -1- 8 F 21 -3,4- = 5-5- A 2:-

1,2a- = R A7

116) 7-#-2-[4-(2,4- = - )Tk 22 -1- 2 F K ]-3 4- = &-5- 8. 2-1,2a-
TR

117) 7-8-2-{4-[3-(4-F-FH)- A K-k -1- 2 F ) -3,4- = F-5- k-
1,2a- = 8478

118) 7-#-2-{4-[2-(4-A-FKREAK)- T K]k =Z-1- 2 F R )-34-—5-5-8
Z&-1,2a- R 4-7E;

119) 8- f-2-[4-(4- - F A )-Tkm2 -1- A F £ 1-6,6-— F &£ -5,6- = 4.-
AH-K = F[4,5,1-ij]7E%k;

12
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120) 8- #.-2-[4-(4- f- K F)-9k % -1- & ¥ £ ]-4,5,92,9b- 19 &, ok =k

[4,5,1-ij]"&#k-6-R);

121) 4-#-1-[4-(4- - R )"k -1- £ F 2 1-8,9- = &,-7TH-2,7 9a- = £,
7R H [cd]BE-6-AR);
122) [4R]-8-#-4-F F-2-{[4-(4- = S F AR H)-skF-1- 2L F £ )-5,6-

Z A -AH-R S [4,5, -1k, A=
123) [4S]-8-#-4-F F-2-{[4-(4- Z A F - R A)-okB-1- LT 4 )-5.6-

R -AH-K 4,5, 1-1 Pk

12. =P hiad, FridiateHh et BRAEK 1 hibdhiath
F LI HR b BAR ST .

13. —AF6 97 AT A F B 0950 69 5 BB L I AFAR £ ehAb 42
M AR Aotk AV AT 6 Oy ok, P TT ik G T BT R 406 T A B4
A ER 1 e TR,

14. —F&6 77 KA F B30 69 5 R BE ) 6L IEFEAR % 6940 42
MR R AR R0 7 ik, BT ik Q36 TR 46 5 A B
X IS FT IR, kX 1 Ea4EF ZARAER 12 6 Hdmms
e K.

15. MAIERR 13 & 14 697 %, HF PrikAY R i fedbib & 5F ik
O S EENTF R B BRI, k. HHEA4G.
KA . B AR, SIRAFM, KB H AP Z TR . Bk,
AIDS Fi# ., MARKERD. TEMERLH. WEHEEM 2
. BRFG . ALMBER. AKSrF. REAMA LY A FR.
MR EEAPAZEERARFOIEER. Bm. K. BkAh. &
KB YR YRR, s, BabaRsE. AR, N
BIERE, BTN, =XM%, T H&E. Fos, BREHT
ML Rek . BKAP. B, RAMIEHEF, BREA, 2E AKX
& & 1L B R g Ao Su A TR,

16. A T s Fa/374 97 mGIluR2 ZARA-F 6 & o b4 R A 2K 12

13
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W A,

17. A Fra75 A1 &R 1 691054,

18. A F B A/R4 57 mGluR2 ZARA-F 89 H oA 2K 17
wed.

19. BAER 1| 694Le L4 &R T8 F2/2 %657 mGluR2 %
AT 0 R IR 6 S P 6 IR

20, —AFHFEARFER 1 09X 1M F ik, Pk Tk iz
T

1 F K@) rT R4

(R1)x—<I}—D\LG
(R, ~L_
RN

5 F R(i) 4 A A 640 AL
W
< N
i
L,

R3

135 F X, 1 694t

(mﬁilxﬂ\
(Rwﬁg;}L<N>

£+ R RN R, A D L.m n. x foy doiBAER 1 A
L, 4 LG AHBHEAH.

14
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Z Rk B AR A AR R 5 BB AR A 69 R &

EAHF

AR BALE| 5 FBLZARR T AER 93 Ledh. L4 &5
k. A CA MBS MABAEE T T R IR,

AR B F R Z AR (MmGIUR)ZE AR H 5 8B ME 69 GTP 446-% 9
(G-ZOVRIRZLHR Tk, CMNAEFTRNE RGO RABFTH(OLIENFZ
WM, WZEFAMZE)T AR EEEA,

B AL IATZE TP mGluR #7FILFH—AREAULTA
B EAREEIEEE C, 3 mBRRR LB (PIKAR, BN 45, E1aiie
B D; EACRIP R BRIRACEE, 38 n S SRR BRI (cAMP)
G AR TEAL B B BR IRALEE; 3 e R B BR B B 3 (cGMP) 89 T AR,
EACEENEEE A, 3t A vl BR A, Al o RIEIKE R B
F il i Ao B AR - (1 4% B F i@ i 49 7% M (Schoepp %, 1993, Trends
Pharmacol. Sci., 14:13; Schoepp, 1994, Neurochem. Int., 24:439; Pin %,
1995, Neuropharmacology 34:1; Bordi & Ugolini, 1999, Prog. Neurobiol.
59:55).

S2%5ET 84 mGluR A, REFE—LFFIAAMK, 258G
A AN, THLHAH 3 4. 1 A6 mGluRl #
mGIluRS, #EEEEE C JF X ARAHBE 5. 11 LA (mGluR2 F=
mGIluR3)#= III ZE(mGluR4. mGIluR6. mGluR7 #= mGluR8)#) mGluR
AT R HF R IRLEEE AR AMP K-F-#947 %], H A% ETARL
Pin %, 1999, Eur. J. Pharmacol., 375:277-294.

mGluR &R KRR EFHI S CNS F A5 X EEFiTAE, £
F T it 97 SAPAY B RS oA A T 9106 09 £ B $e47. mGluR 49
EACR T KA AR ) I K A ) BT o4 F # (Bashir %, 1993,

15



200680034420. 5 o E2/85m

Nature, 363:347; Bortolotto %, 1994, Nature, 368:740; Aiba %, 1994,
Cell, 79:365; Aiba %, 1994, Cell, 79:377). 4. E.3E8 T mGluR #97& 4L
FEAG E B Ao g 50 B K P 694 A (Meller %, 1993, Neuroreport, 4:
879; Bordi & Ugolini, 1999, Brain Res., 871:223). %%, C24K&H
mGluR #E A ST e EF 2 PAARBBTER, FLTEe
HRMEE, WEAKLF . ATHMEALT, RETEM., 29
#g‘ﬁﬁmm\@ﬁ%¢%ﬁ’\mﬁ\ﬁﬁﬁﬁ%mﬁﬁﬁﬁ
# 4% %] (Nakanishi, 1994, Neuron, 13:1031 ; Pin % , 1995,
Neuropharmacology, # 4 F] L; Knopfel %, 1995, J. Med. Chem.,
38:1417).

B8 £ M# mGluR W ZABER G @yt kA Tl4mid
XA AR ARG TT BB AT 2 [ BT AR AT AT VA R BB AR R0
AHEBHEMbeti, BAH mGluR EARRELAE ERLAEL
M, FrvAE 24858 mGIluR Zh 688937 25 A3 b6-4% .

SOAARIE
ALY — AN KT ETRATRNOONESYRE A F ETHES
MEREMHBF ETHESHE., KoM, BEXedH. AR
(isoform). Z T FMIR. 28 FMIRR 404

R >—
e, »

L\

D

R? (D

A
Ait B CRR’. NR’. O. S. SO #= SO;;
B i% £} CH #= N;
D it f NH. N-C ¢34 F2-(CRRY),-, HF-CRRO-AF F 45—

16
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ANFTAR-C(0)-+ NH 2 NC -4 25 B 3
L it § 54 F-(CRR),-, HF H L A-(CRRY),-H:
(i) B-L TARTIGF, A FAABLREE R T 7T 4 R ER A A
Reg—35; &K
() —ARAA CRROAETH O. S X NR® #;

N

Q>ﬁiﬁaﬁ%%T%%57ﬁ%%%,ﬁﬁuix%%
4, HF AT IR — AN S A R IRAK;

R' EHA B ATAMLZL A H. F. Cl. Br. 1. OH. CN. #
A Cebiik. OCi etk Cre-RNRBA. OC R ARIE . Cog-t
. OG-z, Cueltih. OC,ettih. CugdRii. CeTiik-
Cig-BRMA . OCoe Bt -Cog-TRttk. FHh. HFA. C Tkt
FHhR. CeBRAREFLA OCe-TlAFE. OC Bl h
A, CeEirAL2IEE. (COR’. (COOR’. CEiE ORY.
OCpe-Eht i OR’. Cpe-TIE(COR’. OC 6Tt A(COR’. Cie-T
AR, OC e B AR . Cue-TH A NRR'. OCe- T 474
NRPR’. C¢THE(CONRR. OC, 4L A (CONRR. Cye-JE 15
A& NRYCOR’ . 0OChe & #% & NRYCOR’ . Cos T 4% &
NR(CONRR”. Cye-TI03 SOR’. OC,6-TIH SOR’. Coe-Tik
A (SOYNRR’. OC,6-TIXA(SO)NR R, Coe- A NRY(SOR’.
OC,.¢- Tt NRYSO,)R’. Coe-EHei NRYSO,)NRR’. OC,¢ T 15
A NRYSO,)NRR’. (CONR®R” #= SO;R’, 3 P 4EAT ZRIK £ ) 48 7T it
—F R E A RPBA;

R* #= R* &AL TARM 24/ H. F. Cl. Br. 1. CN. #4
A, 2 8. Cek. OCetmik. Ce-MAtmi. OC 1K
SR Fe Coe- T A5 2L NRRY;

R’ 5-12 T &, HEk#kE S 3 A R ABABK, H Pk
HREATAR—ARENMEITH AN, Of S Y4BT,

17
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RO%H H Celii. Fi, eIk, CeTBhitdif
Cre-T A -Cog- Rt 2, LFPIEMIKEARN LT —FH—ANRS
Ak ik R B BAX

RéA= R7 M ik f) H A= Cpe b i;

RiAe ROM 5 ik A He -O-(CH,),-O-#2-0-(CHy);-O-;

mAn AMIEH 0. 1. 2. 3A46%8HK, MREF L mFon
NNk

xFoy AT G 1. 2403 984

whz AT A 1. 2. 3. 4. 5H0 6 694,

BT 1 eI, RARLRELGF ETHELHE, K
L. BEREH . RAFHIRIEMN LS.

AR H —FHT EAREOASN 1 oW P THETH
ARSI F) 69 2y A-4h .

AL X —AEH#75 FRIE T AT SRR B EFFAR X 4
AV ZER AN AN IR T k. B A EOREL T ERL T AWML S
HHEAXTAWATER, ZAHET I EEMASMAT X,

AERHF—ANFhFTERX | LEWRLEEF ETRZHY
RIBFN WA E R T 557 AT AT R IR 09 Bh b o4 R i,

AKR A —FHGTRREATEAAN 1 MR AHFE L
EE: L TN SR

AKPLRMEX 1 WA H &7k, BAF EfERF kit
iF e,

Witk 3 5 W TR A K
KK BE KM PR BA HRER. £
B BA M DKM S BB SRR TR . BRI, A%
U 49104 BAAE H mGIuR2 SRR A . A2 PO T A5 7)o
Eh, BT TS . KA AE S SRR G L b

18
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P Aoth AT B,

& 3L

MRAE ARG BT ZA B, TR FFHA G4 L %E
¥ G A AL 3 A 4 5k ) NOMENCLATURE OF ORGANIC
CHEMISTRY, Pergamon Press, 1979)#9% A. B. C. D. E. F#H
R E T A ek M), AR ST VA T AL F 4 % A2 5 T4 4T 4
4 : ACD/ChemSketch, 5.09 #&/ 2001 5 9 F, Advanced Chemistry
Development, Inc., Toronto, Canada.

AL RIEC s WA RISEA 1-6 NRARTF 6 Aok bk
BA, GFFTA. A RA. FRE. RTAF.

RIFT RAECg WA RIGEA 2-6 MNRBR TG AR T4
WA, GRTHEL. 1-AHEA. - THLAS.

AT 6 KiB“Cog A7 RABEA 2-6 MR T 69 ALEE R X4k
B, 63 1-FBRACRAL). 1-THRAS,

AT AT RIBECyg TR RAFEA 3-8 NARER TR IRAR
(LT AR TAaA0), BERAL. FTA. KTHLAF.

ALFTRARERTRERBEREV—ALA N. SH O
& BT 3-8 AFRKEAR(E T AR R ieF00y), QFERER, %%
£ oA A, wArkMEF,

AL R AREIR AR ZREAR 1-6 NER T oY AR R AR
A4, GRTERA. CAA. AAL. FREA. RTALSF,

AXFAHRE R AR E, QIR A B #8F, Tl
2 A X Ao fr 3R AT X,

AR e REC TR Z 38 BA 1-6 ABUR T 049 30 A8 Ak K,
Atkrofo A, AT THR, RLA, BEAL. BETEAS,

AT RARIEDBH L ZIBER 2-6 MERTFHEAEY —A
AL E R E R AR, ORBLHA. REMAKL. B

19
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TH RS,

ARG KB RILZ S BA 2-6 NRRFHFEA E Y —A
ZHRONERIABRAMRE, O LRE. DERKL. BE
TS,

AR REF R ZIER S-12 ANRFHFh, @R
A RAF,

ABFRFERIBOIEE YV —NEH N S Fo O 9B TF 43
A, g, kAR, skeh . Fofekrh A Bk KR
AL ek, MEe A,

RiFS R TR RBEEF R F R AR A RIS T A &
FRIIFITAAR L, 0I5 2- KTk, - R mAS,

RiECS-12 AHRE o P TR AT AR —AR S Mk
N. O & S ¥RBTOIEFHRPEFIN, UBBMAEIR, LT
RAgFa R T Fatly, TAREIN, WIAR IR, GiEvkrhil. FIE
AL BEeb R wbrR L e A bR cEek R cEep . =
A ovheid . vkekR . ke A, WAL, EA. RO A. FRA
AL IRT AL AL bR maleRAk. Bk B A (norbornyl). R A=
TFLA. AAELSE,

AECHF ETHIOE RIS &6 57 40 5 64 B An %, 2k X485
AR B

“Bp LT B AR R UK T ARE A BECS DR L P
] AR A A AT T 2 A U AR A A% 3E . T AR 438 49 25 69 350 9A 4 A
BRI, SR, BB, LABXAEL, i B4R
— SRR A AT, BRASEMN LG IABA N IE—RER, —
A Z R, AR XEBO ol 0. LR, LK. &
BRER. W —BR. RIBE. S ABL. TLB. ¥R, BLR. A2
B, AR mBR. Bk, AADERR. XTHK., ZAXTE., K
B MARER. KB, 2-REARTER. T F R A 5L e #585 (1)

20
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Yo FERE Ae 2-F2 R CARBR), THAR—BRER 8, XELTUK
. BREMIARERKREXGE, —BdE, HSHEBBH
KABLL, X oAb odp 64 B Ao R 2L K Ao R B AR AUER + £.4
B, BEBRELES., SERGAFFERKABHEAAR e
B, ZCEBFLTEZHREBIERS)TR FH TR ERNGX
1AW 04 5 B R MG H A AR B 5 L 9T 8 % 6 B dm a3

“th i b T D 6 a3 R AR T AR B A R P
B A A AEATT T3 AL A ALAR A i 3. T AR A€ 49 3k e BL AR M A
MEIEREAE., AR, AR, AR, SAARMERE
FALAN, TR AE 6 3 a9 LR MR ML L AE RS 3k . BB IR R FARA
Mo, BlanF e, ZFihif T AR A. dELEHELITR
0, BAFHT LB E L (o RA 038) R UKL, SiE et dE
PR ARABRBAAR S th,

RIBREF oW RIEK [ILAMAX T IEWEF LTHEZH
B, AFSEEAGTEAND gt . SE 0 IEN A D EFH A
M XL AN EN AL ETHTEH., AENENEZHRT
BE. K%, HRAENE, HTHARKEY.

ARIBC AR F AR AR LR T 49 =10 5 &) LA AT R 49 38 A
H-F 6 FAR GG EAR, C I FAARCTERR). TUTOIR X/RX)
FMARABEA Aok —AF M s BAR bR A 4518 6940 - AR
(AEsFaeik),

RIBCEHRIBBBER . B RAHRERGRR. X
W5 3B 25 P i IR 3 o R A K 4 o 3.

RIEE T A K E"RIGA G I7 I L AT AR 7 4914 69 )
.

RiBCHhF ETEZ OB BB R FERN . H8A . BREAH.
ARG FHR S RAGLE MR, AMEAFHRAEYESY, BF
RBATEAGHE ., ZEBARNG AN EH R F ETHEZ W,

21
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BE AT EMINEH.
AR GILE LT AT

x—N
(RY, ©:N\>—D\
(RAy~L_ N
(%‘A))" <B>
I

L.

R* (D,
£+ RN RLRL A D. B. m.on. xFrym EEX,
HE—ANEHhFEP, TEZmAH0, EEFnHh2. EHLHECEHRFIE
w, Aitf CH# O,
ERCERFEF, D H-(CRRY),-. AR —RERFTET, 2
HikA 1. ERHCEEFTET, RFREHH H.

N
ﬁﬁa%i%ﬁ%¢,g>Kﬁ%%%g

Bk 5 £/ RO A 5-7 IR, sk 1-3 A R'AH
B, BRTEHE—ARENMELEA N O F S 94&RF. £X
WS EY, R AFEERM 13 A RIBARHRAL,

M AT EREX T A, P mAO0, nAh2 MAA
CH, % O, X%z FEY, R'1&£ A H. F. Cl. Br. I. Ak,
Cieti . CemARinik. Ce-RAXMA. OC s AR AL AR
CreBIRAFT B A OC - BAA T, @ RIit & H A Ce-ti k.

L AL PG ER —ANREANTFHE S, ZEOEWT
PASTREAR S IEST BT X, BRANH RS W XEEFTHE. K
RPOIEX T ALAAEFTT sh e st Bk, dEafaRik. SRR LR
Ay, STOAB AT F b &g B SN aedk, B R AL RO AT A
R A BT T TR F k) RAT RS R, H& AL RIS e
W

AL B AW L AT AT KA, Hlde, HEEY
E Fo Z FAK, RLAQIEX 1AW AT LT MR, BIAE, K

22
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AR E X T EH 69 L L FMIK,
FH b, ALK RSB ST X (B4 KA Fe Ak i
AW XAL, Bib, KLAEHEX 16 A X LER o4

2

g

s
2

©

ALPEERNZELESXN 1T o Meidh, @7, KREXWPLESHE
B b 0 35T 18 1 KA T B Sm 69 AT M T ik AT, BT
7 kAP 4o it R & 6 AR AL A () e kR B B ) 5 A1E 44 B4 () e HCI
RGBR)RFL, FFRAER ETHZAOMABE T, L5 AR S48 1 6 st
B (B dodh . 47 RAR)R AR L LB (Bl do45)0 2, Bradid KR
T, A— 4 EHEERBLE R A A B (Hl o LEE R R T
B2 3). XA ERMA (P oL T # M), L EBLAAEBRME
JRF (Bl 40 B B BB 0 R L AW, KRB HRE B R,

EREA—ANFhRFTEF, THX 1 oY LREGHFE
THRZOEREN Y, LERBMRE, #llodd. 088
. mmid, s, goME. LARY. BB, AER
. TR Rt P R aa ik,

AL BEREH QI TAY. HHFETHESHE. K
. BEREH. SRR A

KA Y T /4 M) % AR A 45 /M % A

26.1 8- F-4-F 3 -2-[(4- 26.2 8-#-4-F AK-2-{4-

Fm FAokez-1-24)F Fm [3-@4-AFXE)R
{ #]-5,6-= f4H-k = FAV U SE S

N=— N
~> 55 [4,5,1-]"F 9 # £)-5,6-=4-4H-

")K%l_—"_-}f‘[4,5,1-1_]]”}£
é A

23



200680034420. b

w15 ZE10/851T

26.3

&

vl

8- Al-4-F X -2-{4-
[2-4-REKEH)T
HAkuE-1- 2 T -
5,6-— &-4H-2kok F
[4,5,1-ij "%

\®]
(@)
N

I—Q, .
>,

N

SAe

2-[(4-F A okez-1-
A)FA]-4,5- =4
Kot 5F[1,5,4-
de][1,4] 3 H Bk

[\
o
o

T34
S

m

2-{4-[3-(4- B KAL)
R AR -1 F
H£3-4.5- = fokek i
[1,5,4-de][1,4] %
H S

N
[o)}
(@)}

Z\—/O

|
ol

z:

2-{4-[2-(4- KA

A TRk -1
¥ )-4,5-— F ek

 3H[1,5,4-de][1,4]
FH R

~ Q/\/\C,_Jl—z

[\
N

Z_Q <
S

32l

2-{4-[3-(3- #-5-(=
AT )RR M A
s -1- A F -
4,5- = R ke 5
[1,5,4-de][1,4]%
LS

[\
=
o]

2-[(4-F IR -1-
A)FK]-5,6-— -
AH-2K 4 51[4,5,1-
ij & ok

)
a
)

2-{4-[3-(4-AF )
AARE-1- AT
#}-5,6-— A -4H-2k
e 34,5, 115k

gwﬂl'g © ootB

2-{4-[2-(4-RF B
ATk -1-4
¥ K }-5,6- =&
4H-K " 5 [4,5,1-
ij ]k
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26.11

O
N

z

8- Bk 2-[(4- %
AkoE-1-5)F A]-

5,6-= -4H-skok 5 |

[4,5,1-ij]"5 7k

Y
*
R
)

IS

8- A-2-[(4-F A
P -1-2) F 4 -
5,6-—&-4H-zk=k
F[4,5,1-ij]% %k

.
S

O

;

(IS ]

8- £-2-{4-[3-(4-
R A A Ak -
1- A ¥ &)-56 —4A-
4H-2k o4 F[4,5,1-ij]
ok

e

)
o
|

Qwﬁ,ﬂg

8-F #-2-{4-[2-(4-
FAREAL) TR
w-1-3 ¥ AR }-5,6-
Z A -4H-R R
[4,5,1-ij ]9

26.15

pra

n.

8- H.-2-{4-[3-(3-
A-5-(Z AT -
)@ A RE-1-5
¥ A }-5,6-— £.-4H-
kel 34,5, 1-ij )75
#

8-F H£-2-[(4-F &
TRE-1-48) F A& -

5,6- = S -4H-sk o
FH[4,5,1-ij "%k

[\
_O\
[um—y
~

Q@J{g

8-F R -2-{[4-(4-:&
FEYRE-1-2K]F
#}-5,6-=—&.-4H-=%
“ H-[4,5,1-ij]7E %k

[\l
o
—
oo

§ss

lasae!

8-F J-2-{[4-(4-F,
R )mkeE-1-4
¥ H)-56-—4-
4H-K 4 5 [4,5,1-
ij]& ok
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wooW P ZE12/851

()
o
—
v

%Jg

8- T A-2-{[4-(4-R,
FA)koE-1-4]F
#1-5,6- = F.-4H-2
ok 34,5,1-ij ]9k

26.20

Q«QJQ

8-% £ -2-[(4-F &
Hoker-1-4)¥F
#£)-5,6-—4£.-4H-
Ko H-14,5,1-ij %
ok

26.21

Javs:::

8- #.-2-{[4-(3-
AR )RE-1-
AT HK}-5,6-—4A-
4H-2k 74 3[4,5,1-1j]
ok

26.22

O
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C[Nﬂz+ B KOH/IDME E;[ o, Pdfc. Q j E;E
Bul, &5 : EtOH P
OH g; N B A o Oi/\ 'ﬁ
WAZ 5 RPASRIRO 7 —F ik, B AR BB AL
Jo 8-FHEEIEER, EAMBEFGELET, BEACERFNDIET
13 = 1 T4 R A FF ke,

40



200680034420. 5 o 1 E27/85m

AALS
~ H,, PIO,
P —+

o”N"o'

e @%

é ~ H2 PIo, &

N> -, N

0/)110_ /o\ N==
(‘/\cs c?

P

WAL 6 RS RATIRNG)N B —F k. ZAAR M TAAR 2,

WAZ 6
\@(j No, Br, j ETOH
— a3 ———
BT N”" 0% NaOH ag. I N
. /) N, IS, NO,

zm;1%ﬁwmmﬁﬁ$%%ﬁ,ﬂ%&mﬁm%ﬁ%%ﬁﬁ
EARMEF, —mE, SR, TRIATRE 7 FEREKE
ABTAR(1). J% Boc-tRiP8) 49k 2 BRAEAL AR = BT ABR O B, B
ﬁﬁxﬁ%ﬁ%%&%%WM% ALK EET, REMFE
K 4% 3% P )R 2 1T Suzuki BE &4, ZBRY E1F3| R ed,
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AAz 7

°‘Es”° F %_f R
RG] B
™ N e f‘j I . Hz PdO

NT PN,

R

O

N
N reREEBE) VLU EBER) W
e L
1 TFA l TFA
E? E?
N N

B s

AL RN T B bl A hia b4, PrikinsdhasX 1
ARG F ETHZWEREN Y, ARBF ETHEZHE
IR . B3 7T 3% 69 BART AR BARSGRAR . BARTS X 49
FH OB ERETHA . AR oFEN. KEHN. AEAFH
.

ElRBART AR~ RSN DR, RLTHEAHEA . FHk
A BER. BEAH. BFH. KBEARAMNABA. BRBLT
VAR LA & AR

AR T, BAZMmER, L5 MM KL AASHIEK
A —ALRA, ERRNY, FHRSEHAE )0 EA LB AN
P8 BARORAE TR BT E B R Fa Kb

H T HEACRN LAY, B R ARACARIE B (1) o A 5 B H o B Ao
TR 6 iRA ), JFE e iR E RS S REL Y. Bak
T8 R RAA MBI AR AR, SE LA S B L,

SEHBROIE DRI TR, MISE4E. Foh. L.
BAE. RIL. WM. mH. BREFKR. ARG E. AT AS4E
4. RIS, TR,

RIE DA WAL IR CAEF MRS FoF A BAR 69 1% & B 64 41
A, ARBIREA], HFEHERS(EAXTAELTCHR)RBARE
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B, Bmb5itass. R, LasEmihl.

Rl Al mER AR T AAEET 0 RS A 6 B KR
Al .

BTG KA Iesih ., BAEHNILRY ., B4, FHk
A6 KB KRR B KR T oA R T F A2 R R AR
SRARZL A 5T 55 B 0 B3 R R B AR A .

T8 W E MR SR K FFIE BRI SR A R Hivk
F . AR FRERN, FlSETRAKERN., THRATKMmER
PR BT TK A B A A () 4o R KB AT IR . AHRE. TR 4
. BTV AA B EMFRHAROAEEEFH) P, & aRA
AKRER ., BORA Y THMASYTER —F RS EER.
FoR A Hrok A Ao/ B R R

HAEL 7 X, HWASMTEA Y 0.05% (ZEAHEY
99%. FAMMHAA Y 0.10%E 50%H KL AEY, IHFEER
S ¥ AW K E T,

BT RERLPHET AR ETHRAARTBEARAARIEA
FodF AR T, AT EQIESE. REFZSEH ORI ARIT S
57 AT S A 64 BRI L.

E %A i

BMLEERRLANEMER pEN. LEZEHTEAHANK
WA S BBZ AT A G ES, BRI, KRAPOESHER
A8 4 mGIuR2 ARG 2 A, A2 P TAPAT A e9E M, BT A
T 97« RERIEIT 5h4h 69 5 BB 2 48 1% 75 AR X 49 AF B[R A5 Aol At
[E22

LR B, AR R T A AT AT AR A4S R IR T 4o d T
o SIEBRFARABAZE ARG PR sk, A B0
1. k35 . BAMBEA. SIEAFE. KD AYZTRG . B
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A(€L3E AIDS FrEcsk). MARFEEER. TEMERK. LEEM
& AEA, RARA . PIE . AT, FRR Mot T thd
A, WAERERIANEEAXEROEER. Hm. TK. Hn
JERREHBRA MBI . Rk R(LIFERERAELR). REXE. B
JREZ M. MR ARSI N . k. MER L. B, XoRE
HE.TFE. 455, BRBEFNR). HivR. HivrsRE. &
(AR BRI AR, AR AW, RiAE 05
J& R FF(PTSD). AR (LI ARAE . BRATJE . SARMAMATE
), BRPYERF(LFEN EZFRIETH)., ZXHEH. THE
K. e, BREREM, Rek, BEAM. ZR(LIELEREARK
A, BEER. RBMER. AZERMEESR . KM B A
). RAMBEFHERR, BIRER(CIELMEWER), ZEATEF/
i JE B 9F Fo S ATIE

b, KREFRBETX 1T AL HFETEZHERE
ot BB R T 7T iRk R T e R iR,

Hoh, REARBR T EMLEERRES YT X, LF#K
ABEOX A YREHEF ETHEZHLEREN ML TEEZE
B EE . KRARLREA Ta7 e LA X 1R E 2
F b2 6 3 KRR oM.

ERAABET, WREZRHN, TRUARIEGE T L OIEH.
KIBE T W R 57 AV R AL Q3T KEAFT A 6 KiES
T QIEL T A B EHARLANAY, AERBRIA 6 B &R
A, AAEMELMBHRIE, ZANALBHER THH AL MR E TR
Bt 7 Ao B IR R R AR 40697 . BB RS (e )06 57 A&
¥, il EATER, AFRGHAESNT KT RALANSY,
FridEdatsa i, L. LT, A, EA. BEA. BA. #
FRP . BRIESE. . BEARKX T RESN. ERLRRILLY E®
FEY, AHEZEZL TR, HIRARIIA.
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FMERBBERE, AROERLE. EFQFRRREIUALZS
BEELEHOLCREMG, BELELALRELATER
éﬁf:&ﬁ"’ i 2 K
do FFFiE, TR E T 0 RAEA 6T KRB RS T ALATES
o, ii%—ﬁ*ﬁ/’iwﬁ']’ﬁﬂﬁ %‘J ’J"J R BIRIR R . KR
ZiLl N Dic 878 1| IV i B o 20 . RE, AT B RAE ST
R, 45']&0314’%’%'] 74 %'J /iiﬂsi NI W S 378 &1 N
PR A . LA RREA. LT RAETRELH RO XREL
AR Y, B, BRECREAN. BEARTHAN. THAERN
HX QoL T NEREMN., ARG YETEE M4
F, Hlhoz28 kA . £ A (intravesicular). K T RALAES KA IE,
T8 i R E 2 T AL A (B do sk N B K. ST 2R R E
%P
T RS, X1 bR L ERTRESEF T
B, DA AR Folk A NXA %, A TEEZREFHY TN
mGIuR #8% & A4l 093 R, RIS T AR GARITS. X
ket e Emle, . B R BT KRR
VAT 34t —HHLIA A K IR, X LA R T ik AR
e 2T Ry R, XEEAGFESTRARALANTE, L3
BAAHIT AL AL GIRE. 2RHIL, BT ALK BEZINE
WM%M$K%Oﬁ%$X%k,Wuﬁ$ﬁ%%$kz%&#1
), FHLOEERLATEZA.

mﬁ&n& w

P AR A e A AT AL, RS AR
B, 0 '"H A C NMR £ 2 4& Bruker 300, Bruker DPX400 2 Varian
+400 it Liggk, & '"H NMR 4% 300 MHz. 400 MHz #= 400
MHz #48, B TMS REGEAETHEAHLE, ERLEGEA F it
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B AR 4R 6910 A543 A1 2 S48 (ppm), iR BB BLeg 4 tais 5
SH(s: 9% brs: TP d REE ¢ ZFF g wEE M 52 F
¢§)u

RAB &S B 5 N P IS E Alliance 2795 (LC)#»
ZQ H-vIA R %A (single quadropole mass spectrometer)Zd ik 49 Waters
LCMS EitRk, M#PURER R EB TR, vA(H)F/RG)E FHEX
B, B EREAL KV, R#EAI2HEE m/z 100-700, ¥4 0.8
s t9iabetia), AEFRA X-Terra MS, Waters, C8, 2.1 x 50mm, 3.5
mm, KM EH 5%>100% /10 mM T B8R 4% (KA R ) K
5%—>100% T A%/0.1% TFA (KRB,

# &R RARE & Gilson fZHH| &R HPLC LT, AZE
M2 Am 2, FA XTerra MS C8, 19x300mm, 7mm 42, /A TC Research
7924T &840, R & 4R/ A F (rotating silica gel/gypsum,
Merck, 60 PF-254, &AAB45)63EAR L(RZSE 1 mm. 2 mm X 4
mm)#AT & #4840,

J ou 0 #4544 £ Chem Elut Extraction Columns (Varian, cat
#1219-8002), Mega BE-SI (Bond Elut Silica) SPE Columns (Varian, cat #
12256018; 12256026; 12256034) L3t 4T, AW AR IIBIE T
iﬁ:fﬁ"i’%iﬁé @ik, ke #AE Smith Synthesizer Single-mode & % +

#AT, & 2450 MHz = 4 i% 4 %3 %} (Personal Chemistry AB, Uppsala,
Sweden).

AL ARG ) A E AR, AT KA AL A 0 2 3 F 4%
M, BEBR T AR 4G )R AATIRARIT B kb, B ILA4e Aramori
%, 1992, Neuron, 8:757; Tanabe %, 1992, Neuron, 8:169; Miller %,
1995, J. Neuroscience, 15:6103; Balazs,%, 1997, J. Neurochemistry,
1997, 69: 151, X4k pad) FTid 6 7 ik 8L 5] M 0B KA. A
492, T AL mGluR2 #9408 F A M AN 45[Ca™" ) #4935 R HE
W, RAFTLAZR LS.
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R K AMaE AL (Fluorometric Imaging Plate Reader, FLIPR)&#7
J FiB i 45643 f kAN mGluR2 ¥ T M E4LA . A R E#A
mGIluR2/CaR #j4keh £, 1% HEK 293 @it %, M@k e s b5inl
HREEEA Gugs BBA A mGIluR2 #)JEI1 45 My 38 Fn 25 IR 42 M 3B B
45 ARG TN M. M F R EMF A E ZM R, FB8xT
PLC #2854, MERA Ca®'#kzh R, XT#id FLIPR 247/ Al
. BOMAT 24 B, MICEMREZ A BEEAL, A 100,000 f00/FL4E
AEFA DMEM #ZEME. k. LHREEE 14 96 Lk
k. BHE 5% COBTCHFTIR. EERT, S@mREHK 6uM
fluo-3 THLEIL F B (Molecular Probes, Eugene Oregon)ik 60 2-4F. Ff
A M Z AR AH 126mM NaCl. 5mM KCl. ImM MgCl,. 1mM
CaCly» 20mM Hepes. 0.06uM DCG-IV (—#F II 8 mGluR 45138 3)
F)FHAM A 1.0mg/ml D-#] £ #2F= 1.0mg/ml BSA %4 1V (pH 7.4)494%
iR F BAT,

A 0.8 W BUEE EF 0.4 # CCD AMUb 171k F 34T FLIPR
B, &I fluo-3, H@mieiRiFAE 160 uL EF & F, AN
FLIPR. 4& FLIPR LitRALFKAEEE 10 &, AR s
(0.01pM-30pM, —XFAH). REBRICERAEFTE 75 #, shit
% = kAN DCG-IV (0.2uM)FH kit 36 042 534 65 %), R4
8) £ A B R % &Rt F K AAZ 5. A Essay Explorer 2474638, #
A 4 BEEEEN A2 R ECs A7 Epae (B3 TR K DCG-IV %
BL).

[>S]-GTPYS #4- M A T3t mGluR2 Z AR 7E A HEAT 25 B b4 )
2. MA[°S]-GTPyS 4R &, AMIEFE £ iEA mGluR2 # CHO % fe,
# & mRGE, EA mGR2 A& LRE S EMEFLFEHR, Z
MEKLTUTRE: #HFE G-EOBRKRTKRLES, 28 G-EH L
#) GDP-GTP Xi%&, B A[°S)]-GTPyS £ KR GTP £4h, FFA T
B FAEH GDP-GTP R ikt9484%, BHb, RZIKERAIEIF. Bk,
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GTPyS 24 M AR T s ARF G TN Z.

MAEF B P A mGIuR2 %) CHO @it #| &8, HIEG0 ug E8)5
R A M (3nM-300uM)—RE TR FIHF 15 904F, REMmA 1 M
S R2BE, BEAA 30uM GDP #2 0.1nM [>S)-GTPyS (1250 Ci/mmol)
49 500 pl M F %8 # 3% (20mM HEPES, 100mM NaCl, 10mM MgClL)¥ £
30°CHEH 30 4. £ 2ml RAK 96 U ¥ #ATRE, —X=ZMH.
A Packard 96 FLIK % 35 4= Unifilter-96, GF/B & B & A T AT A
FILUE, VAR, JBARR vRA 6 s k4R i R (10mM BEBR 4R o
&, pH 7.4)%4& @4 x 1.5 ml)., THERIER, HFLmA 35 pl WHR
(Microscint 20), 4£ Packard TopCount L4348 -F3vA R i 45 4304
M 4945 %. /A GraphPad Prism 947435, BAELMR AR S ECs,
Fo Epax JEL(ARXT F 3R K B5- 2 BB ),

VAT 45 9&i% ) T £ 366

BOC T AL

BSA F g @ &a

CCD WA A B

CRC IR BT W 2%

DBU 1,8-— 2 A IR[5.4.0] + —&&-7-H
DCM ZA T

DHPG 3,5-ZF AR R AL
DIBAL AT A4

DMF N,N-= F A& F B
DMSO 9 R TR,

EDTA LR LB

Et;N =Tk

EtOAc LBR TBE

FLIPR % ARG ARAX
GC/MS BAD &%/ LR

48



200680034420. 5 B 15 3E35/85m

GHEK AEB R L 5 RAMRAER G
HEPES 4-(2-72 LR)-1-9k% THREBR (T 7))

1P, Z B R UBS
MCPBA  3-Ri3XTFH
MeOH W BZ

NMP N- F Ak otb &%, )
NMR N
PCC RGBT B
ppm B\ 752l
RT )1

SPE [E) A8 2 IR
TFA ZRTE
THF w9 Sk
TLC % e

BE, FEPAYERIITEGMNZF . EDTF 10 pM 6k
JE (3 ECso 1H)BF Z A M6y, Mt KZ A ECs 1T 1
uM; FARE AW T4 100 nM, Blde, FE3EA4) 26.55. 26.56.
26.65. 26.69 F= 28.1 #94L&-H49 ECsodii 51 4 037 pM. 1.58 pM.
0.08 pM. 0.23 uM F= 1.11 uM.

1) AR A S 84 )

AR (i) 89 %1 &
FHEH) 1.1 (-REIR)RE T BT B
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6 (4- A A H)-He(5g, 45mmol)4) THF (200ml)izi& ¥ An N\ — 2% B
AT B5(10.8g, S0mmol). FFAFRAMEIA 3 NEF. BEEANE, K
FZAMET BtOAc, A 10%ATHBR. /K. K% %E, ZAKAEMA
TR, SRR, FRBERK, ZBEBRKRN T kE, 1532
# & B4k (8.5g, 89%). 'HNMR (300 MHz, CDCl3): § 7.28-7.40 (m, 2H),
6.97-7.02 (m, 2H), 6.50 (s, 1H), 1.53 (s, 9H).

R KT K F B Ted:

E84] 2.1: 6-R-3,4- =5 E9k-12H)- T BA= T B8

O
A
X
FE-78°C, # 1.6M T A48 KA & (37ml, 59.17mmol)iE e %)
(4- AR ) B T B4R T B5(5g, 23.67mmol)#) &7k THF (200ml, £ 4,
F)EEF. £-18C15 o4bE, LR NMARE20CHLHE 3 I
B, E-20C, A AMAZAUAL S 69 IRR A 1-2.-3-A A 1(2.8ml,
26.03mmol)#) 7Kk THF (20ml)iz@ K, B 20 o047, REER
R, B RAHERKBER, FHEA DCM IR, HHEM HKk
&, BRI NaSO, T, SUEIFA TR, @idtkik &k (s
IR, B 5%—>10% L8R Tls/ Tax M B BB, 15 3] &bk 4 (2.85g,
48%). 'H NMR (300 MHz, CDCl;): § 7.55-7.59 (m, 1H), 6.69-6.78 (m,
2H), 3.62-3.66 (m, 2H), 2.68 (t, 2H), 1.83-1.87 (m, 2H), 1.48 (s, 9H).

BREANT XAk TG

F 01 2.2 c'm 6-F-3.4-= S 5.4 (77%)
. % 6.8
X 1(2H)- P B A T B
"X
NMR 7.61-7.64 (m, 1H), 7.03-7.10 (m, 2H), 3.67-3.71 (m, 2H), 2.71 (1, 2H), 1.87-1.91 (m,
2H), 1.51 (s, 9H).
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54 3.1: 6-F-2-F £-3,4-= S bok-1QH)- 7 &

K@fj:k

(o]

¥ 9 8. (28ml, 726.3mmol)Fe T8 EF (23ml, 242mmol) &y Bb-40 i
B 6-A-2-F £-1,2,3,4-19 A5 (4g, 24.2mmol) ¥ . FTIFRAME
60°CHEHE 1 N iF, BREBEFE, HAWA 3N ZANAKIERBAC,
PR R T RER, HAER KRS, 2K NaSO, THE. &
JEMFERA, 1334 &bk (4.8g, 1KF 103%). 'HNMR (300 MHz,
CDCl,): & 8.53 (s, 1H), 6.99-7.04 (m, 1H), 6.82-6.87 (m, 2H), 4.73 (t, 1H),
2.50-2.70 (m, 2H), 2.02-2.10 (m, 1H), 1.58-1.64 (m, 1H), 1.12 (d, 3H).

BB LT KA A TR

A 3.2 - 2.2g (94%
6-F 3 -3,4- = E o odk- g 04%)
m ¥ = AR L)
J 12H)- 7 &
0/
NMR 8.73 (s, 1H), 6.96-7.03 (m, 3H), 3.75-3.79 (m, 2H), 2.75 (t, 2H), 2.29 (s, 3H), 1.81-
1.89 (m, 2H)

LA 4.1: 6-R-3,4-— S EHK-12H)-F B

F\©fNj
i

¥ 6-#-3,4-= G5 9k-12H)- ¥ B4 T B5(2.8g, 11.16mmol)i& T
TFA #= DCM #8484 (10ml, viv=1:1)¥F, #IFLR. REEHE,
T8 (10.5ml, 278.9mmol)F= ZBL AF(8.4ml, 89.3mmol)éyiRE-4 & Ao
BEAMT ., FHFRAME 60CHHE 1 i, REEMNE, Ked
A 3N fEMAKERBI. SR R T IRFR, AAER HEKE
%, B FRK Na,SO, TR, B/AEREER, FRaEHRM(L4giE
70%). 'H NMR (300 MHz, CDCl;): & 8.61 (s, 1H), 6.99-7.04 (m, 1H),
6.72-6.84 (m, 2H), 3.68-3.72 (m, 2H), 2.71 (t, 2H), 1.81-1.89 (m, 2H).
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PR ENNT X H B vh T b

F 34 4.2

RO®
N

J

Q

6-#-1,2,3 ,4-
v S ook 8-k

3.35g (85%)
X é &K

NMR

8.77 (s, 1H), 7.05-7,20 (m, 2H), 7.08-7.11 (m, 1H)

EEH) 5.1: 6-R-2-F HA-8-A K -3,4-— F59h-12H)- F &

NO, &

0

£ 0°C, %I RANBLAEE(8.2g, 58.7mmol)4) =&, FI%(50ml) &%
R, iE A 6-8-2-F HK-3,4- Rk 1(2H)- T #5(4.8g, 24.84mmol)#d
ZRAFTIRQOm)E R, L EMAE OCHRIE 2 bEF, FEAKKMEOMI)
T, PR _RATRER, SFAMERAK. &Kk, 2RK
Na,SO, Th. AEMEEA, F2)H EEIKRG.8g 97%), £ GC/MS

MK,

=R KA 7 XA B vh TS

FEb) 5.2 6-F XA-8-AA- | 1.2g(97%)
\E;\/j 3.4-— 5.5 ok- ® & B4R
b, |1cm-7m
%34 5.3 6-#-8-FH K -3,4- | 1.6g (91%)
j ZEAH-1H)- | FEBR
L e
%34 5.4 6-R-8-FE & -3,4- | 3.9g (95%)
° ZErbdk1H)- | HEBR
LT |

LM 6.1: 6-F-2-TF A -8-AK-1,2,3,4-19 Sodoik
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e

NO,

¥ 6-#-2-F H-8-FH K -3,4- — S 7kobk-1(2H)- T #5(5.8g, 24.3mmol)
5 TEgAa 10% NaOH /K& iRa-4(100ml, v/iv=1:1)# &5 ke kit
B, BHEERGE, RARASMBKQOM)FE, “HA ATk
EI, AHIER HRAE, BTK Na,SO, T, AXBEEA, &
B 41 & B4R (5.0g, 98%), % GC/MS E5E,

¥ B FAL T KA & T A

%3451 6-F JK-8-Ah k- 340mg (78%)
6.2 y 1,2,3,4-v9 &, 41 66, B4k
Yo ok
2
NMR 8.26 (s, 1H), 7.76 (m, 1H), 6.97 (s, 1H), 3.45-3.54 (m, 2H), 2.80 (t, 2H), 2.20 (s, 3H),
1.91-1.99 (m, 2H)
% ) F 6-f.-8-AH 3k~ 1.2g (100%)
6.3 19213’4'B§a 216 m'ﬂ'\
N o
NO,
NMR 8.27 (s, 1H), 7.58-7.62 (m, 1H), 6.92-6.95 (m, 1H), 3.49-3.54 (m, 2H), 2.82 (t, 2H),
1.91-1.99 (m, 2H)
% ) c 6-R-8-A 2k 3.1g (90%)
64 N -1,2,3,4-@% ﬁ@ﬁ]%
NO gk
]
NMR 8.36 (s, 1H), 7.99 (4, 1H), 7.10-7.11 (m, 1H), 3.53-3.57 (m, 2H), 2.84 (t, 2H), 2.20 (s,
3H), 1.94-2.02 (m, 2H)
A AR é’a %
c,\,on
MeOH b4 sto4 ~o j<
,'q bll yo
0 0
RHEH) 7.0: 4-8.-3,5- A4 -K F B P 8g
Os_O—
0\\.N‘ N//O
o ¢ &
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®) 4-2.-3,5- A - K F 82(2g, 7.8mmol)#) F B (10ml)iE iR F i An
R H,SO, (1ml). BE lm/\%@,ﬂu 500, BEREREHEINET
mAE 0CHFRHEF 30 94F. FEH 2| 4 h & A & E4R(2.10g,
FFKE), 'HNMR (300 MHz, CDCLy): 6 8.62 (s, 2H), 4.05 (s, 3H).

£ 8.1: 33-—FE S AE-34- S 2H-FKIH[1L4]EE7-Fag ¢

B
No Oj<
N
o.‘ﬂN\o_

©) 2-FK-2-F A -A-1-B5(1.44g, 16.16mmol)#) F B (15ml)ia & +
MmN 4-R-3,5- A AR TR T B5(2.1g, 808mmol) P A% BRL i 4h
B 45 a4t RERSMAIHETIRE, BRI TEN(.22g,
22.58mmol), KRG R SLRAME R 45 Ho4F. R BRAMAIET
B, koK, WIEPTAFIIRAE AR LA, ] 10-20% L8R TLBS/
MPRBL, 138740 % % & B4R (900mg, 42%). 'H NMR (300 MHz,
CDCL): 8 8.54 (d, 1H), 8.12 (br, 1H), 7.64 (d, 1H), 3.91 (s, 5H), 1.4 (s,
6H).

AR 0 41 -

0 c 0 /ﬁ\/ar cl o
NCS i l 1.BF, 'I’HF l
. N N N O 2 AN,
NS + +
00 o"N‘\O o"N\\O

EHH) 9.1: 2-F I -5-F-3-A - KB
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¥ 2-F L -3-A4 K- KB (3g, 19.46mmol)F= N-F 4K 5% 34 Bt T B
(3.12g, 23.35mmol)# T (100ml)ER = 7 3 Do, RYE R RA
4, RENET LR TE. RE&HAKF L KikE., AHAME LK
RBRAT IR, ARy, F3SH AL ERIKRGTg, £ERE)., 'H
NMR (300 MHz, CDCl;): § 7.55 (d, 1H), 6.83 (d, 1H).

FEHH) 10.1: 7-8-5-A K -4H-FK 5 [1,4]E%-3-5

o0,

oo

¥ 2-R A -5-R-3-A K E(3.7g, 19.46mmol)iA-F T (100ml).
Am N - LB R (337g, 21.40mmol) , B Ae A BK BR 4T (6.72g,
48.65mmol). R RAMEALR. RERNE, KAWELRTE
FaKZ G B, KABA LB LS EIR(2x). A~ FA HuAa A &K k%,
ZRKABANTIR, A=K . AR AEAK L4, A 20-
50% LBE B8/ TIRRPL, 1FE) 4 A8 E B4R 4g, 54%). 'H NMR
(300 MHz, CDCly): & 7.94 (d, 1H), 7.31 (d, 1H), 4.74 (s, 2H).

EHA 11.1: 5-8E-7-R-4H-FKHF[1,4]5%%-3-5F

Cl ::l
R
Y EAL4842(1.07g, 22.4mmol)Am A B 7-R-5-FH L -AH-FKF[1,4]0E
“%-3-BA(1.2g, 5.3mmol)4) THF 30mDEZF ¥ . RERAYETIR
AT R, R R BERAKER, KIH LB OERFIR; &HHA
AR A KA dh K e, ZRKRBEMTIR, ATRE. HHELAYD
FEFERR E4hAb, ) 60%GBE LR/ TliAe 2% F BE 69 LB LES elt, 1%

B 4 A 4L &R 4 (460mg, 47%). 'H NMR (300 MHz, CDCL): & 6.39 (d,
1H), 6.33 (d, 1H), 4.17 (m, 2H), 3.53 (br, 2H), 3.41 (m, 2H), 3 (br, 1H).
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S 12.1: 6-F-2-F 3-1,2,3,4-v9 S5 obk-8-Ak

P

NH,

©) 6-F-2-F H-8-AH £ -1,2,3,4-79 S8 9k(4.5g, 21.43mmol)4d T.AZ
(100ml)iE&F, MmN 10% Pd/#%(600mg), FH E#TAAr LA EAH
IR, REMAETRTHIE 36 i, RARAWBTAREEITE,
Reg g, 1FENAEBRM(3.7g, 96%), £ GC/MS iEE,

R EN T XA B, TALE-H:

5236451 °) 34-—5-2H-14- 390mg (100%)
122 " X 0Bk 5 & .30 K
' NH,
5% A : 6-Fi-1,2,3,4-79 £, 1.20g (100%)
12.3 N wopk-8- M SRR S
NH,
NMR 827 (5, 1H), 7.60 (dxd, 1H), 6.92-6.95 (m, 1H), 3.49-3.54 (m, 2H), 2.82 (t, 2H), 1.91-
199 (m, 2H)
gp | 6-F-1234-m5 | 3.1g(90%)
12.4 | N Sopk-8- Ak 5 AL
H,
NMR 8.36 (s, 1H), 7.8 (d, 15), 7.10-7.11 (m, 1H), 3.53-3.57 (m, 2H), 2.84 (1, 2H), 1.94-2.02
(m, 2H) :
37451 6-F#-1,2,34-9 360mg (92%)
12.5 m S bok-8-M S A AT
NH,
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FHE4) 13.1: 1,2,3,4-9 S8 HH-8-4

*$

NH,

sk mA H, A3k 8- A E9K(500mg, 2.87mmol)F= PtO,
(16mg, 0.072mmol)#97k ZE(Sm)BEF & HHF 3 K. 2HTBHE, &
FYEZRA T IRAtef BR84SR\ 58, KEF DCM RE
B, AHFHENERBKEE, 2K NaSO, T8, SRFALFTR
%%, @iTHik EE kA L(EIR, A 10%LBR TES/DCM L), 153
41 &, 58 R (120mg, 24%), % GC/MS iER,

B RAUTT XA G d TG4
E#4) 132 | o 6-F 8.3-1,2,3,4- | 30mg (5.6%)
V9 Sgok-8- bRy

NH,

FEHp] 14.1: 2-(RF 2)-8-R-4-F £-5,6-— S-4H-%K 4 5 [4,5,1-ij]%

o

o

) 6-#-2-F H-1,2,3,4-19 S5 9%k-8-8(3.7g, 20.6mmol)éy 2-F-
LLI-Z % 84 TRESm)&EF R T, Ak HCl Gml). FAFE&RIR
HER, RERSHA AT HHE, AR I4NERBA.
KER ZRFBEFIR, SHANERLKEE, 27K NaSO, F
B, SEAELTRSG, @ik & EEAMEER, B 60%L B LA/
TIE—>5% 2M NHy/ F B2 (60% LB LB/ T E RBL), 1534 &7
#(2.8g, 56%). 'H NMR (300 MHz, CDCl;): § 7.17 (dxd, 1H), 6.78 (d,
1H), 4.73-4.78 (m, 3H), 2.81-2.99 (m, 2H), 2.07-2.13 (m, 2H), 1.42 (d,
3H).
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e PR KT Xl & vh TG

[¢] ] 2
3 3 A 2-(AF H)-45-—4F |430mg (84%)
fﬁ’m (;(N) ket (14,5, -de]R | BEEMR
' ~=§ ik
NMR 7.27 (dxd, 1H), 7.09 (t, 1H), 6.69-6.72 (m, 1H), 4.71 (s, 2H), 4.38-4.72 (m, 2H), 4.25-
4.29 (m, 2H)
523641 2-(R T #)-5,6- =5 | 140mg (94%)
143 4H-k 5 [4,5,1-if] | B E B4R
' N'—‘-b ok
NMR 7.56 (dxd, 1H), 7.20 (5, 1H), 7.03-7.06 (mm, 1H), 4.82 (3, 2H), 4.22-4.26 (m, 2H), 2.99
(t, 2H), 2.25-2.29 (m, 2H)
% 5650 2-(R T £)-8-F %-5,6-| 360mg (92%)
1;4 N ;i-mgﬁ_% & B4k
' = ) [4’5s1‘ij]
[+
NMR 7.31 (4, 1H), 6.86 (5, 1H), 4.75 (5, 28), 4.13-4.17 (m, 2H), 2.89 (t, 2H), 2.45 (5, 3H),
2.18-2,21 (m, 2H)
shsl | 2-(fL T £)-8-7 B~ | 17mg (43%)
p 5,6- = H-4H-sked i | B E GRS
14.5 u-:-b [4,5,1-ij] 5o
NMR 7.03 (3, 18), 6.74-6.75 (m, 1H), 4.83 (s, 2H), 4.234.27 (m, 2H), 3.85 (s, 3H), 2.96 (1,
2H), 2.26-2.30 (m, 28)
o F 2-(R.F 2)-8-#-5,6- | 1g(62%)
el —EAHoRR K | HEEK
14.6 — [4,5,1-ij 5o
Cl
NMR 7.12+7.16 (rm, 1H), 6.72-6.76 (m, 16), 4.73 (s, 2H), 4.14-4.17 (m, 2H), 2.85-2.90 (1,
2H), 2.17- 2.21 (m, 2H) ~
3 38 4 8-A-2-(R T 4)-5,6- |1.7g (62%)
i d\[;Q SEAHS | KA EEA
' ~=> [4,5,1-j 15
NMR 547,55 (m, 1), 7.04-7.05 (m, 1), 4.82 (s, 2H), 4.24-4.28 (m, 2H), 2.95-2.99 (m,
2H), 2.26- 2.32(m, 2H)
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]
5 .45 T-#-2-R T A-56  |110mg
14.8 ('EO =S-4H-oK o4 5 HERH®
N~—N [4,5,1-if |70k
[»]
NMR 7.5 (d, 1H), 7.21 (4, 1H), 4.83 (s, 2H), 2.55 (t, 2H), 3.01 (t, 2H), 2.31 (m, 2H)
q 6 2= 2=
5 5 451 7-8-2-8 P 434 |400mg,
ki QN] SRS |REE
. Nﬂ SR 100%
Cl
NMR 7.34 (s, 1H), 6.81 (s, IH), 4.84 (3, 2H), 4.54 (m, 2H), 4.43 (m, 2H)
E A F -0 FA-78-—#- | 10mg,
;L4 " 0] 5,6-= £ AH-%kk &,k A,
) T :__NS I[4,5,1-ij]"EHk 3.6%
Cl
NMR 7.36 (m, 1H), 4.82 (s, 2H), 4.25 (1, 2H), 3.05 (m, 2H), 2.31 (m, 2H)
r;’:j@',{ﬁ O. 2'%?%'393‘-:‘ EF%‘ 660mg!
f4 i J \°Jk£:[ j< 34-Z 55 R le- & & B4k,
' =1 1,2a- = 8] Z-7-7- 65%
‘b 84 7 B
NMR 7.9 (s, 1H), 7.37 (s, 1H), 5.17 (s, 2H), 4.28 (5, 2H), 3.86 (s, 3H), 1.65 (s, 6H)
AR (11) 84 %) &

o —
X

LM 15.1;

BT B

)
S5

Ojl\k 0

5 —

e

R
R
—— —_—
N

o

X

-{[(Z R T A)BBAAK)-3,6- = Rto2-12H)- T %
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f£0°C, # NN-—F% & A H(4.2ml, 30mmol)#) £7K THF (130ml)
Y, A n-Buli #9825 (15ml, 30mmol). 15 947, % 4-
F IR -1- F BR AR T B5(4.98g, 25mmol)# K 7K (60ml)ia & f£-78°C i
mEBIE M. 30 24FE, H 2,2,2-= B-N-FE-N-[(Z £ F a8k
R U AL B (9.8g, 27.5mmol)iE R A NE| L RAHF . 1 B
J&, LB WA E TRV 3 N, B RA YR Me AR B 4N
BoR(00mD)BE R, F4F EtOAc FIR., AAEMAK. HREE %
&, BRIK Na,S0, THR, SERFARRY, @idtit &8k bt
IR, B 5%—>10% LB T 88/ DI A e bl), 152k @ & B4R (5.88g,
75%). 'H NMR (300 MHz, CDCl;): 5.70 (br, 1H), 4.00 (br, 2H), 3.58 (t,
2H), 2.39 (br, 2H), 1.42 (s, 9H).

4] 16.1: 4-[(1,1,2,2,-79 F K )-F0 8% BR]-3,6- — S o2 -1(2H)- T B
T B8

OTOQ(
@

IB\

3£

B 4-{[(Z= AT R)EBLE R )-3,6- — R i2-1(2H)- F AR T B
(5.88g, 18.65mmol)#9 —REA7(60ml)iE &R F, Ao\ =40 BE — SR B2 B
(bis(pinacolate)diboron) (5.16g, 20.51mmol). [1,1’-3(=FBL)- 5%,
4k = F.4-48(910mg, 1.12mmol)F= B 44(4.6g, 55.95mmol). FifF A
W QO CH TR, BMEBANE, AAWAE EtOAc F/RZ I B,
HAE R K. KRk k%, SRK NaSO, T, SEHATR
4, Biddkik &R MALGEIR, F 10%—>20% LB TS/ TRt E ik
BL), 1328|& & & E4K(1.75g, 35%). 'H NMR (300 MHz, CDCl;): 6.40
(br, 1H), 3.89 (br, 2H), 3.77 (t, 2H), 2.17 (br, 2H), 1.40 (s, 9H), 1.20 (s,
12H).
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A 17.1: 4-(4-AFH)-3,6-— S -1(2H)- F BRAR T B8

OTOA'/

2

!

2 1-#A-4-BL K (463.2mg, 0.0.74mmol)#) DMF (15ml)ia& LA,
FHARA. ¥ 4-[(1,1,2,2,-19 F K)-20 8% B51-3,6- = A2 -1(2H)- F
FR AL T B5(250mg, 0.81mmol). [1,1'-3 (=K BEA)- =R 4] =R 440
(60mg, 0.074mmol)F=5% BL £7(305mg, 2.2mmol))m N B IE& T . PTiFR
A 1NNOCH TR, BBEIAKY, ACBRTEEER 3 K, &3FH
MUE R Bk ik, BRK NaSO, TR, A SRS, @it
Wik Gk s AL(AEIR, ) 10%—20% L8R TBS/ ke th E HeBl), 133
B4 &0k (153mg, 75%). 'H NMR (300 MHz, CDCl,): 7.32-7.35 (m,
2H), 6.99-7.05 (m, 2H), 5.90 (br, 1H), 4.07 (br, 2H), 3.64 (t, 2H), 2.50 (br,
2H), 1.51 (s, 9H).

R EM T X4 & A TIED:

i 2 OYOY $-(2,5- =R EH)-3,6- |153 mg (71%),
17.2 N AR 12H)-F B |4 e bk
®T B
o
F
NMR 7.17-7.22 (m, 1H), 6.79-6.83 (m, 2H), 5.90 (br, 1H), 4.06 (br, 2H), 3.62 (t, 2H), 2.47
(br, 2H), 1.50 (s, 9H).
5.4 °Y°Y 4-(4-2 F£)-3,6-=  |300 mg (75%),
17.3 N SRR -12H)- T 8 AT
P T B
NMR 7.44-7.47 (m, 2H), 7.23-7.26 (m, 2H), 6.00 (br, 1H), 4.15 (br, 2H), 3.68 (t, 2H), 2.50
(br, 2H), 1,51 (s, 9H).
5 76451 OYOAK 4-24-=BFK)-3,6- | 980 mg (72%),
17.4 N AR 12H)- T8 | &R
=T B
F
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NMR 7.08-7.19 (m, 1H), 6.70-6.75 (m, 2H), 5.81 (br, 1H), 3.99 (br, 2H), 3.55 (t, 2H), 2.40
(br, 2H), 1.43 (s, 9H).
% A4 oy ﬁ/ 4-(4-Z BT BREER) 1310 mg (77%),
17.5 N -3,6- =S -12H)- |43 5,5 3k 4
¥ B A T %
F 0
TF
NMR 7.37-7.40 (m, 2H), 7.17-7.20 (m, 2H), 6.00 (br, 1H), 4.15 (br, 2H), 3.68 (t, 2H), 2.50
(br, 2H), 1.50 (s, 9H).
33451 °Y°‘\/ 4-[4-F-3-(Z AT L) | 169 mg (60%),
17.6 N ¥ R)-3.6-—Gtrr- | HEKRY
1(2H)- 7 B& AT B
F
FF
NMR 7.49-7.57(m, 2H), 7.14 (t, 1H), 6.03 (br, 1H), 4.07 (br, 2H), 3.64 (t, 2H), 2.48 (br,
2H), 148 (s, 9H).
3 36451 o OY 4-3-Z A F BAFL)- 122 mg (44%),
17.7 T 3,6-—E-12H)- | &k
¥ B AR T B
FlF
F
NMR 7.31-7.36 (m, 2H), 7.21 (s, 1H), 7.02-7.10 (d, 2H), 6.10 (br, 1H), 4.10 (br, 2H), 3.64
(t 2H), 2.50 (br, 2H), 1.50 (s, 9H).
% 3.4 4-2-Z & F BHAFHK)- {174 mg (63%),
7.8 3,6- —AmTE-12H)- |G &k
gr P AT B
NMR 7 20-7.30 (m, 4H), 5.80 (br, 1H), 4,06 (br, 2H), 3.61 (t, 2H), 2.50 (br, 2H), 1,51 (s,

k&S] 18.1: 4-(2,5-— JAR )%

% 4-(2,5- = B AR A

0.179mmol )iz & ¥ ,

N

F

)-3,6- — A,

i g

1(2H)- ¥ B & T &% (53mg,
M NEAAE(20mg), FAEARTAAe E A,

AR

K, REYEZEBTHHIR., RE RSBt ik, ke
TR, 1FE|LEMIKY, BAE TFA/DCM (2ml, v/v=1:1)F 33t &,
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M, 133)% &KW (40mg, 81%), % GC/MSIELE,

= BB R X #| B A T

52 36,451 . 4-[4-(Z A F &) | 120mg (85%)
18.2 AR H R
ng
52 3619 . 4-(2,4-=®FH)- | 600mg (90%)
18.3 Wk # G IR
F
5 #645) N 4-[4-B3-(ZRF | 120mg (81%)
18.4 5‘ BOFRA-Rom & EECRY
52 3] " 4-B-(Z#.F EA) | 80mg (90%)
18.5 Ei F Ak # G R
5 36,451 4-[2-(Z A F AL | 85mg (88%)
18.6 8 ] F AR H EIRY

S S A

FAEH) 19.1: 4-H R K RE-1-F BT B
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OTON/
\ﬁ
#) 4-(2- B AR TR )RR -1- T B AR T B5(2.13g, 9.37mmol)#) T
GOmD & F, A 1,8- = R 4 R IL[5,4,0]+ — 8K -7- W (2.85g,
18.74mmol)F= F 3k = F 28 1085 (6.69g, 18.74mmol). R E 4= At
&, BF EtOAc ##E, K. 3Kk, 27K NaSO, THE, itk
FA TR, Bidpig €k LR, A 10%—>20% LB TEs/ &
WA ALY, 133 E &R (191g, 91%). 'H NMR (300 MHz,
CDCly): 5.62-5.80 (m, 1H), 4.94-4.99 (m, 1H), 4.93 (s, 1H), 4.07 (br, 2H),
2.62 (br, 2H), 1.96 (t, 2H), 1.59-1.63 (m, 2H), 1.41 (s, 9H), 1.08-1.12 (m,
1H), 0.96-1.06 (m, 2H).

B E T X FE L TS
5 3645 4-TH HkrE - | 2.2g (75%)
19.2 Kﬁ |- TE | FEHRY

Y
F 4] 20.1: 4-[3-(4-RFEA) R AR-1-F B T B8

SO,
\ﬁ"

B AME R R URE-1-F B T B5(500mg, 2.22mmol)BLA,, FHLA
A, BidE4HE A 9-BBN (0.5 M # THF E&, 4.44ml,
2.66mmol). FiiFRAME 60CHIF 1 I 8F., AHERERE, FHiw
AEF| 1-1£-4- K (466mg, 2.66mmol). A BL47(460mg, 3.33mmol)F=
[1,17- 3= B 2R )-— % 4k ] = R A-48(54mg, 0.067mmol)49 DMF (10ml)
F2K0.1m)eRA . PR RAME 8SCHIF 40 I 8. AHEZF
B, R, FHRM BtOAc I 3 k. SFHHMEMK, #K
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Wik, BAK NaSO, T, LEFAZTRE, @idbik &8k sk
(GEIZ, JB 10%—20% L 8 GBS/ T B se i), 153 & &Ry
(520mg, 73%). 'H NMR (300 MHz, CDCl3): 7.07-7.12 (m, 2H), 6.90-
6.96 (m, 2H), 4.07 (br, 2H), 2.52-2.70 (m, 4H), 156-1.64 (m, 4H), 1.44 (s,
9H), 1.19-1.39 (m, 3H), 086-1.06 (m, 2H).

R R T X B vh TIE-9:

£ >J)/ . ;[;:(3- %\-)5%; A 790mg (91%)
20.2 AR )yRR] Sk
T ooz -1- T B # ek
T8
F
e
NMR 7.19 (m, 1H), 7.00-7.15(, 28), 4.07 (br, 2H), 2.59-2.70 (m, 4H), 149-1.64 (m, 4H),
142 (s, 9H), 1.24-1.34 (m, 3H), 086-1.06 (m, 2H).
9;:“;4"] T . 4-2-(4-BELR) 2.65g (89%)
' X CAJRRA-F ¥ &R
B T B
]

Id~ A
=

Oj\N

Br

A,
— o,

FHAH) 21.1: 4-Q2-38 TE)RRE-1-F BT B

5

<
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%) 4-2-F TR )kme-1-F B4R T B8 (1.5g, 6.54mmol)F=vd 2 4k 2%
(3.25g, 9.81mmol)#) DCM (Q0ml)iE& ¥, &&= KA BE(1.72g,
6.54mmol)iE ik, R E Mt &, BA TKEOGom)HE, AK, &
Kikik, BRK NaSO, THE, djEFAZRE. Bidbkik &8k
WEERR, A 10>30% LB/ Ekk), 75514 Gk (1.67g, 88%). 'H
NMR (300 MHz, CDCLy): 4.07 (br, 2H), 3.35 (br, 2H), 2.60 (br, 2H), 1.69-
1.72 (m, 2H), 1.56-1.60 (m, 3H), 1.36 (s, 9H), 0.86-1.06 (m, 2H).

TS 22.1: 4-2-(4-REER) TERIE-1-FBRRT 83

) 4-(2-i& L HR)TkE-1-F B AR T B8 (600mg, 2.05mmol) &) & &
Goml)E& F, A 4- A KB (230mg, 2.05mmol). 2K B 47(1.12g,
8.2mmol)A= v T A aib4%(45mg, 0.123mmol). FTAFRA 4 & At &,
kARG, EAMERFKZIASE. AHER IN NaOH #iFk 3
K, BRAK, Kk, 2AK NaSO, THE, LEFAZRE, 7
3% &, K4 (700mg, 98%). 'H NMR (300 MHz, CDCls): 6.89-6.94 (m,
2H), 6.75-6.80 (m, 2H), 4.07 (br, 2H), 3.91 (t, 2H), 2.61 (br, 2H), 165-
1.68 (m, 5H), 1.43 (s, 9H), 1.02-1.18 (m, 2H).

PR FANTr XAV T4
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5 451 > 4-[2-(34-—RXK 328mg (94%)
22.2 ~° §A) Tk PR 4k
5() 1-F B4 T Bg #E
F
NMR 7.03-7.06 (q, 1H), 6.65-6.90 (m, 1H), 6.50-6.60 (m, 1H), 4.10 (br, 2H), 3.95 (t, 2H),
2.75 (br, 2H), 169-1.73 (m, 5H), 1.46 (s, 9H), 1.05-1.18 (m, 2H).
5 3.4 >( 4-[2-3,5-— AKX 317mg (99%)
223 ) RRVTRIRE- | ik
N

5) 1-F BT B
Fo % 0
NMR 6.38-6.42 {(m, 3H), 4.10 (br, 2H), 3.96 (t, 2H), 2.70 (br, 2H), 168-1.73 (m, 5H), 1.46 (s,
9H), 1.05-1.15 (m, 2H).

F M) 23.1: 6-R-8-A£-2,3- = £-1H-"459%k-4-57

e

NO,

(i) 3-[(4- #-2-FH R R ) RIK ) R AR

%) (4- F-2-FH A R (10, 64.1mmol)# 1,4- —RER a9 PR
P AN A (6.23ml, 96.1mmol)#= 40% Triton B #97Ki%& (0.5ml).
FiidRAmae T TR IRFRE., FRLCBKRZAT TR 3
NEF, BETOERY, BAASHE 4 I, BEFRLE, AT
ik, AT TR, BIFANEYB4Tg, 63%, BEEK). 'H
NMR (300 MHz, CDCl;): & 8.08 (br s, 1H), 7.99-7.95 (dd, 1H), 7.37-7.31
(m, 1H), 6.89-6.84 (dd, 1H), 3.77-3.71 (q, 2H), 2.79-2.75 (t, 2H).

(ii) 3-[(4-A-2-FH B R EIK A B8R

¥ 3-[(4-B-2-F R RO B RAF(5.72g, 27.3mmol) & T F B2
GOmD)F, A 10% ZEA4A(50mI). RAMER 2 A, AHE
Tim ks, PTAFER A KA00m)AFE, A 10% 3 BR(100ml)ER 1k £
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pH ~1. AT BF R, AKRE, SFRAFAKER, BARE
o, WEIFRAKRE, SFRiEY, EETBR, FHIFH8L0EH
(4.90g, 79%, #E&E4R). 'H NMR (300 MHz, CDCl;): & 8.10 (br s,
1H), 7.79-7.91 (m, 1H), 7.34-7.30 (m, 1H), 6.91-6.87 (dd, 1H), 3.69-3.67
(m, 2H), 2.82-2.78 (t, 2H).

(iii) 6- #-8-AH -2, 3- — S 59k -4(1 H)-EF

#1374 Eatons X7 (1 1ml)F-40$E 69 BAL T Ao\ 3-[(4-F-2-FH ALK
A)EA])FB(0.65g, 2.85mmol). BAMWE 60°CIRIE 3.5 Jat, FA
HEZTR, IANHK, FREYEINKTY. TEEFRER, WEHA
Kipk, AT, @it ek, A 5%—>25% 8% Lo
[ TIRARERBL), 1FRAFA A (0.342g, 57%, B EREK)., 'H
NMR (300 MHz, CDCl;): 8: 8.19 (br s, 1H), 8.17-8.13 (dd, 1H), 8.00-8.97
(dd, 1H), 3.84-3.78 (m, 2H), 3.87-3.82 (m, 2H).

4] 24.1: 8- HK-6-#-2,3- = - 1H-"E%-4-F7
1" N
6- #-8-FH HL -2.3- = & -1H-"5 ok -4- BF 49 T 8% T B8 (25ml)F= T 8%
(10ml)ER A A kA2, m 10%I 488 (200mg). Z RS A T8
T ERATHI 18 af, Baldadg g, ARy, A5
A#EMTT—F%. '"HNMR (300 MHz, CDCL;): 7.13 (dd, 1H), 6.65
(dd, 1H), 3.59 (dd, 2H), 2.72 (dd, 2H).

FAH 25.1: 2-8F X-8-R-6,6-—F R HE-5,6-— 5-4H-k"¢ HH[4,5,1-
ij ]k
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Cl

6 8-RA-6-#-23-= - 1H-"£ok-4-BA F Ae N 2-3-1,1,1-Z T 5
£ TIR(0mDF K B B(0.5ml). REMEHE 0.5 B, AR T
Q5smD##, BRARRBAMNER, AR KF K%k, 24
KB AT IR, SR FATRE. Bidbik kLR, A
30%—60% B8 8%/ AR B 2 BL), B TRATE, 538 E B4R
(0.722g, 53%, 2 ¥). 'H NMR (300 MHz, CDCl3): 7.38 (dd, 1H), 7.22
(dd, 1H), 4.84 (s, 2H), 4.39 (dd, 2H), 3.33 (s, 6H), 2.43 (dd, 2H).

&AM &

x , L)
T
EHH) 26.1: 8-F-4-F HK-2-[(4-FKHEokE-1-K) F X]-5,6- = £-4H-2K
o J[4,5,1-ij]7E

F
-
é}
€ 2-(&F K )-8- fu-4- F H-5,6- = S -4H-wk =k 5 [4,5,1-ij] B o
(23.8mg, 0.114mmol )& ZHF(Sml)ER&R Y, AN 4-FKIIRZE(27.6mg,

0.17mmol)F= 2% B2 47(79mg, 0.57mmol). AT RAMHIMHFITE, KRE,
T 1% BRL B4 R KA #E, = #B A EtOAc IR, /KEM EtOAc A
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FEI, ASHHIEMBAKKE, ZFK NasSO, T, dEFATK
45, Bidikik & 8% AR, ] 80% LER LEE/Tki—5% 2M NH;
4 P BE/(80% LBR LB/ Tk BRI, #3348 &6 KR (34.Tmg,
84%). 'H NMR (300 MHz, CDCL): & 7.21-7.35 (m, 6H), 6.81-6.84 (m,
1H), 4.97-4.99 (m, 1H), 3.85 (s, 2H) 2.94-3.09 (m, 4H), 2.29-2.41 (m, 1H),
2.16-2.32 (m, 4H), 1.65-1.86 (m, 3H), 1.50 (d, 3H), 1.15-1.32 (m, 1H).

12 BB EA T X F A TS

T 24 EE rE3
26.2 F 8-f-4-F J-2-{4-[3-(4- | 18 mg (37%)
m FARB)AAPRR-1- | BERRY
N= A K }-5,6-—H-4H-
okl 5f-[4,5,1-ij]E ok
F

NMR 7.23 (dxd, 1H), 7.10-7.20 (m, 2H), 6.93-6.99 (m, 2H), 6.79 (d, 1H), 4.92-4.94 (m, H),
3.77 (s, 2H), 2.86-3.15 (m, 4H), 2.56 (t, 2H), 2.07-2.15 (m, 4H), 1.60-1.75 (m, 4H),
1.45 (d, 3H), 1.21-1.29 (m, SH)
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26.3 F 8-R-4-TF A-2-{4-[2-(4- [ 26.9 mg (56%),
m AR CRRA- |8 Eb ke
= 1-£ FX}-56-—4-
= AH-K o 5F[4,5,1-i] %
" o
Q
NMR 7.23 (dxd, 1H), 6.97-7.00 (mm, 2H), 6.80-6.85 (m, 3H), 4.92-4.95 (m, 1H), 3.96 (1, 3H),
3.79 (s, 2H), 2.85-3.12 (m, 4H), 2.13-2.17 (m, 2H), 1.69-1.76 (m, 3H), 1.30-1.40 (m,
1H), 1.46 (d, 3H), 1.22-1.33 (m, 3H) -
26.4 2-[(4-F K k72-1-35)  [36.8 mg (92%),
) P45~ Sk | F E A
N= [1,54-de][1,4] KR
_> i,
NMR 722735 (m, 6H), 7.13 (t, 1H), 6.75 (d, 1H), 4.52 (s, 4H), 3.91 (s, 2H), 2.98-3.02 (m,
2H), 2.48-2.62 (m, 1H), 2.28-2.33 (m, 2H), 1.73-1.86 (m, 4H)
26.5 ° -{4-[3-(4- 48 mg (100%),
C) s Rxns | GReCl
N= Z Rk 1,54
de][1 4K FFPE%
F
NMR 732 (4, 1H), 7.09-7.15 (m, 3H), 6.94-7.00 (mm, 2H), 6.72 (d, 1H), 4.48 (s, 4H), 3.83 (s,
2H), 2.82-2.86 (m, 2H), 2.57 (1, 3H), 2.07-2.10 (m, 2H), 1.60-1.70 (m, 4H), 1.24-1.29
(m, SH)
26.6 0 2-{4-12-(4-AEXEHR) T [50.4 mg (100%),
@[NJ K koE-1-A T R -4,5- | FHEER
N— ;,E:L"?'k"fkj‘f‘[l,SA—
_E! del[141% 5 1%
37@
F
NMR 7.30-7.33 (m, 1H), 7.12(t, 1H), 6.94-6.97 (m, 2H), 6.75-6.85 (m, 2H), 6.72 (d, 1H),
4.48 (s, 4H), 3.96 (¢, 2H), 3.84 (s, 2H), 2.85-2.88 (m, 2H), 2.15-2.19 (m, 2H), 1.69-
1.77 (m, 4H), 1.38-1.60 (m, 1H), 1.25-1.31 (2H)
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26.7 ° 14 B-G-F5(Z A |64 mg, (100%),
@Nj LT AT AL M g AR R
N——:& 1- X TR )45- 8%
# 3[1,5,4-de][1,4] %
M Ik
F
NMR 7.30-7.32 (m, 1H), 7.23 (s, 1H), 7.05-7.17 (m, 3H), 6.73 (d, 1H), 4.47 (s, 2H), 3.83 (s,
2H), 2.83-2.86 (m, 2H), 2.65 (t, 2H), 2.06-2.15 (m, 2H), 1.62-1.70 (m, 2H), 1.19-1.30
(m, SH)
26.8 2-[(4-FEokez-1-5) |36.3 mg (100%),
N zz‘i&]-s,«s—; %}g% 5 &, B4k
N== v 3-[4,5,1-ij)
:é?)
NMR 7.57 (d, 1H), 7.15-7.32 (m, 6H), 7.03 (d, 1H), 4.33-4.37 (m, 2H), 3.88 (s, 2H), 3.00-
3.04 (m, 4H), 2.68-2.80 (m, 1H), 2.24-2.33 (m, 1H), 1.73-1.84 (m, 4H)
26.9 2-{@4-3-@-AXKM A 355 mg (94%),
m RIRo-1- K TR )-5,6- | B E B
N== ZE-4H-2 4 5H4,5,1-
TRk
F
NMR 7.54 (axd), 1H), 7.10-7.18 (m, 3H), 6.94-7.02 (m, 3H), 4.27-4.31 (m, 2H), 3.80 (s,
2H), 3.00 (t, 2H), 2.83-2.87 (m, 2H), 2.57 (t, 2H), 2.06-2.56 (m, 5H), 1.57-1.68 (m,
4H), 1.18-1.28 (m, 4H)
26.10 2-{4-[2-(-AE ALY T | 31.5 mg (83%),
Q:Nj Koko-1-0k T 4 )-5,6- | B E B4
| - ZE4H- L H[4,5,1-
“§ ij |
Q
NMR 7.55 (4, 1H), 7.06 (t, 16), 6.94-7.02 (m, 3H), 6.80-6.85 (m, 2H), 4.28-4.32 (m, 2H),
3.96 (t, 2H), 3.81 (s, 2H),3.00 (t, 2H), 2.86-2.90 (m, 2H), 2.10-2.29 (m, 4H), 1.68-1.75
(m, 4H), 1.50-1.65 (m, 1H), 1.26-1.34 (m, 2H)
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26.11 P 8- T R 2[4 F A% | 8.0 mg 357%),
N ®-1-%)FK]-5,6-= | BEDRY
= £ -4H-2k "4 51 [4,5,1-ij]
oapk
NMR 7.21-7.32 (m, 5H), 7.05 (s, 1H), 6.71 (s, 1H), 4.29-4.33 (m, 2H), 3.85-3.86 (m, 5H),
2.95-2.99 (m, 4H), 2.23-2.28 (mn, 4H), 1.85-1.95 (i, 5H)
26.12 8- 3 -2-[(4-KHAk%  |32.5mg (70%),
N -1-R)FA)-56-= | REBRY
N— -4H-K 4 51 [4,5,1-ij]
wopk
NMR 7.21-7.35 (m, 6H), 6.87 (s, 1H), 4.30-4.34 (m, 2H), 3.86 (s, 2H), 2.95-3.02 (m, 4H),
2.49-2.65 (m, 4H), 2.24-2.31 (m, 4H), 1.73-1.84 (m, 4H)
26.13 8- J-2-{4-[3-(4- 5K | 47.2 mg (86%),
N R)BR R 1A T | FE DR
N #1-5,6-—F-4H-"kd
FH(4,5,1-ij]E %%
%F
NMR 7.33 (s, 1H), 7.10-7.15 (m, 2H), 6.93-6.99 (m, 2H), 6.85 (s, 1H), 4.24-4.28 (m, 2H),
3.78 (s, 2H), 2.95 (t, 2H), 2.82-2.86 (m, 2H), 2.56 (t, 2H), 2.47 (s, 3H), 2.05-2.23 (m,
5H), 1.57-1.67 (m, 4H), 1.15-1.27 (m, 4H)
26.14 8-% & 2-{4-[2-(4-AK |44.9 mg (82%),
\@Q R AP 1A | FEBK
N= 1 1-5,6-=F-4H-=k
? v 3[4,5,1-ij ok
Q
NMR 7.33 (s, 1H), 6.94-7.00 (m, 2HO, 6.80-6.86 (m, 3H0, 4.25-4.29 (m, 2H), 3.95 (t, 2H),
3.79 (s, 2H), 2.95 (t, 2H), 2.85-2.89 (m, 2H), 2.48 (s, 3H), 2.09-2.24 (m, 4H), 1.68-
1.74 (m, 4H), 1.50-1.65 (m, 1H), 1.25-1.30 (m, 2H)
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26.15 8- Jk-2-{4-[3-(3-A-5- {059 m (100%),
. (ZATR)-KE)R 4] | KE
N ok -1-5 F 35 }-5,6-—
S-4H-A o4 5H4,5,1-ij]
F
!

NMR 7.30 (s, 1H), 7.23 (3, 1H), 7.05-7.16 (m, 2H), 6.85 (s, 1H), 4.24-4.28 (m, 2H), 3.78 (s,
2H), 2.95 (t, 2H), 2.83-2.87 (m, 2H), 2.65 (t, 2H), 2.47 (s, 2H), 2.05-2.28 (m, 5H),
1.64-1.67 (m, 4H), 1.19-1.29 (m, 4H)

26.16 8-FH-2-[4-FHA% |59mg (100%),

R-1-R)F]-56-= | FEMRK
N F-4H-K "2 3[4,5,1-ij]
ook

NMR 7.13-7.33 (m, 6H), 6.86 (s, 1H), 4.25-4.29 (m, 2H), 3.78 (s, 2H), 2.95 (t, 2H), 2.83-
2,87 (m, 2H), 2.42-2.55 (m, 5H), 2.19-2.24 (, m, 2H), 2.04-2.11 (m, 2H), 1.45-1.65 (m,
3H), 1.24-1.29 (m, 2H)

26.17 8- H-2-{[4-(4-:£ X [36.1 mg (95%),

N Aykeot-1-A|F ) |FREEK
N=§ 5,6-— £.-4H-2ko% 5
[4,5,1-ij 75k
Br

NMR 7.40-7.43 (m, 2H), 7.34 (s, 1H), 7.08-7.12 (m, 2H), 6.87 (s, 1H), 4.28-4.32 (m, 2H),
3.85 (s, 2H), 2.95-3.01 (m, 4H), 2.40-2.55 (m, 4H), 2.20-2.30 (m, 4H), 1.48-1.83 (m,
4H)

26.18 8- ¥ 3-2-{[4-(4-FA K | 26.3 mg (77%),

= 5,6-— £ -4H-2Rn 5t
[4,5,1-ij &4k
A’i

NMR 7.57-7.61 (m, 2H), 7.31-7.34 (m, 3H), 6.87 (s, 1H), 4.27-4.31 (m, 2H), 3.85 (s, 2H),
2.95-3.04 (m, 4H), 2.52-2.62 (m, 1H), 2.48 (5, 2H), 2.23-2.31 (m, 4H), 1.70-1.85 (m,
4H)
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26.19 8-F Rk -2-{[4-(4-BXK |27.6 mg (81%),
m Ryme-1-4)FR)- | REEK
N— 5,6- = £L-4H-2k v 5
[4,5,1-ij]"E %k
NMR
7.34 (s, 1HO, 7.25-7.28 (m, 2H), 7.14-7.18 (m, 2H), 6.87 (s, 1H), 4.28-4.32 (m, 2H),
3.85 (s, 2H), 2.95-3.01 (m, 4H), 2.48-2.60 (m, 4H), 2.19-2.30 (m, 4H), 1.67-1.80 (mn,
4H)
26.20 8-9 A -2-|(4-FEHK
m mr_1 _;a;) q;( -5,6-—- 255 mg (78%),
N:.S §L—4H-"}k"é¥_ [45,1-0j] | Ft&bKS
Ogj
NMR 7.26-7.34 (m, 3H), 6.87-6.97 (m, 4H), 4.27-4.34 (m, 4H), 3.84 (s, 2H), 2.96 (t, 2H),
2.79-2.85 (m, 2H), 2.78 (s, 3H), 2.35-2.43 (m, 2H), 2.22-2.26 (m, 2H), 1.95-2.07 (m,
2H), 1.78-1.82 (m, 2H)
26.21 8-F X-2-{[4-(3-F A% | 16 mg ( 3%),
N A)yke-1- K| F R | FEBRK
== 5,6-— 2 -4H-=k 5
’& [4,5,1-ij] %k
OH
NMR 7.38 (s, 1H), 7.19-7.281 (m, 1H), 6.89-6.92 (m, 2H), 6.73-6.82 (m, 2H), 4.33-4.36 (m,
2H), 3.86 (s, 2H), 2.96-3.01 (m, 4H), 2.45 (s, 3H), 2.17-2.28 (m, 5H), 1.70-1.81 (m,
4H)
26.22 F 8-fl-4-F K-2-[4-(4-  |55.3mg (81.4%),
N A-FAR)Re-1-4A 9 B EEA
N—'—' g] 5;6‘——-%[. 4H'“)k"_‘-k
‘§ 14,5, 1-ij ]k
NMR 7.16-7.20 (m, 3H), 6.95-7.03 (m,2H), 6.82 (d,1H), 4.93-4.98 (m, 1H), 3.84 (s, 2H),
2,85-3.08 (m, 4H), 2.65-2.80 (m, 1H), 2.15-2.29 (m, 4H), 1.71-1.84 (m, 4H), 1.49 (d,
3H)
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26.23 F 8-B-4-FA-2-[4-4- |54 mg (70%),
N ZRATEAFRLR 5 & Bk
N wZ-1-2 F K)-5,6-—
f-dH-K 54,51
é ) ij]"Eok
E
F N

NMR 7.55-1.57 (m, 2H), 7.22-7.35 (m, 3H), 6.81-6.85 (d, 1H), 4.95-4.97 (m, 1H), 3.85 (s,
2H), 2.88-3.11 (m, 4H), 2.58-2,70 (m, 1H), 2.06-2.36 (m, 4H), 1.72-1.85 (m, 4H), 1.49
(d, 3H)

F
26.24 m 8-f-4-FHL-2-[4-4- |36 mg (46%)
- XK )vke-1-4 8 &, B4k
'—ﬁ P % ]-5,6-= £.-4H-
% ) ke 5F[4,5,1-ij] 5%k
Br

NMR 7.40-7.46 (m, 2H), 7.22 (dxd, 3H), 7.09-7.13 (m, 2H), 6.82 (d, 1H), 4.93-4.98 (m, 1H),
3.84 (s, 2H), 2.82-3.08 (m, 4H), 2.42-2.60 (m, 1H), 2.07-2.30 (m, 4H), 1.71-1.86 (m,
4H), 1.49 (d, 3H)

F
26.25 m 8-f-4-FH2-[4-4- |56.2 mg (81%)
= FIE-FK)-ko2-1- 8 & B4k
‘b AT K]-5,6-— &
4H-K 4 5(4,5,1-ij]
ok
)

NMR 7.57-1.60 (m, 2H), 7.31-7.34 (m, 2H), 7.22 (dxd, 1H), 6.82 (d, 1H), 4.91-4.97 (m, 1H),
3.84 (5, 2H), 2.82-3.10 (m, 4H), 2.48-2.65 (m, 1H), 2.15-2.31 (m, 4H), 1.73-1.83 (m,
4H), 1.48 (4, 3H)

26.26 F 8-Fd-F A 244 |32-6mE (89%),

m AR o1 [PEEK
Nﬂ W 3 ]-5,6- = 5.-4H-
wked H-(4,5,1-ij] B0k

NMR 7.22-7.26 (m, 1H), 7.13 (s, 4H), 7.22 (dxd, 1H), 6.82 (d, 1H), 4.94-5.00 (m, 1H), 3.85
(s, 2H), 2.86-3.08 (m, 4H), 2.48-2.65 (m, 1H), 2.33 (5, 3H), 2.14-2,30 (m, 4H), 1.74-
1.83 (m, 4H), 1.49 (d, 3H)
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F
26.27 m 8-§-4-FA-2-[4-(4  [70.3 mg (99%),
7 FEAKK)RR-1- |5EEK
"‘% A FHE]-56-—4-
4H-% " 5 [4,5,1-ij]
? ) ek
—0
NMR 7.24 (dxd, 1H), 7.14-7.21 (m, 2H), 6.80-6.87 (m, 3H), 4.94-5.00 (m, 1H), 3.84 (s, 2H),
3.80 (s, 3H), 2.86-3.08 (in, 4H), 2.42-2.58 (m, 1H), 2.15-2.30 (m, 4H), 1.71-1.82 (m,
4H), 1.49 (d, 3H)
26.28 8-F4-FHE-2-[4-2-  |53.5mg (76%),
FREXK)%RE-1- |#BE K
N:-E AT K]-5,6-—4i-
4H-2 7 F(4,5,1-ij]
ok
0\
NMR 7.17-1.26 (m, 3H), 6.83-6.93 (i, 3H), 4.98-5.00 (m, 1H), 3.85 (s, 2H), 3.84 (s, 3H),
2.80-3.06 (m, 5H), 2.15-2.34 (m, 4H), 1.71-1.82 (m, 4H), 1.50 (d, 3H)
26.29 m 8-F-4-FK-2-[4-2-  [63.7 mg (95%),
N FEFXA)Rw-1-£  [BEBAE
N— ¥ K )-5,6-— £ -4H-
sk o 3F[4,5,1-ij]E %
NMR 7.11-7.26 (1, 5H), (dxd, 1H), 6.82 (d, 1H), 4.96-5.01 (m, 1H), 3.87 (5, 2H), 2.93-3.11
(m, 4H), 2.65-2.82 (m, 1H), 2.15-2.36 (m, 7H), 1.75-1.82 (m, 4H), 1.51 (d, 3H)
26.30 8-#-2-[(4-FKKvk=-  43.1 mg (92%),
m 1-5)F X]-56-— 5 |98 ERK
== 4H-2"¢ 5 [4,5,1-ij]
_§ ok
NMR
7.21-7.34 (m, 6H), 6.78-6.82 (m, 1H), 4.31-4.35 (m, 2H), 3.85 (s, 2H), 2.97-3.02 (m,
4H), 1.65-1.85 (m, 1H), 2.23-2.32 (m, 2H), 1.73-1.88 (m, 4H)
26.31 45.1 mg (93%),
m 8-F-2-[4-F A% B bk
= 1) F £]-56-= £
"ﬁ AH-2k = - [4,5,1-ij]
g ) sk
NMR 7.13-7.31 (m, 6H), 6.79 (dxd, 1H), 4.27-4.30 (m, 2H), 3.7 (s, 2H), 2.97 (t, 2H), 2.82-
2.86 (m, 2H), 2.53 (d, 2H), 2.20-2.54 (m, 2H), 2.03-2.12 (m, 2H), 1.48-1.66 (m, 3H),
1.26-1.30 (m, 2H)
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26.32 F 8-#-2-[4-3-F A&\  [56.3 mg (100%),
N Ry 1A TR BBERRY
N=& 5,6- = S.-4H-2 o 5
] [4,5,1-ij] %k
NMR 7.17-7.32 (m, 6H), 6.80 (dxd, 1H), 4.24-4.30 (m, 2H), 3.78 (s, 2H), 2.96 (t, 2H), 2.82-
2.86 (m, 2H), 2.60 (t, 2H), 2.19-2.24 (m, 2H), 2.06-2.13 (m, 2H), 1.61-1.69 (m, 4H),
1 19-1.30 (m, SH)
26.33 8-#-2-{4-[3-4-FK  [51.6 mg (94%),
N R)REPRR-1-AF  [BEHRY
Nﬂ #£)-5,6-— 5402
w5 [4,5,1-ij] 4o
F
NMR 7.51 (s, 1H), 7.10-7.14 (m, 2H), 6.93-6.99 (m, 2H), 6.78 (dxd, 1H), 4.25-4.29 (m, 2H),
3.77 (s, 2H), 2.95 (t, 2H), 2.80-2.84 (m, 2H), 2.56 (t, 2H), 2.19-2.23 (m, 2H), 2.05-
2.13 (m, 2H), 1.57-1.68 (m, 4H), 1.18-1.28 (m, SH)
26.34 8-#-2-{4-[2-4-F XK |49 mg (89%),
m AT PRZ-1-£X | BEBHRY
N ¥ %}-5,6-— £.-4H-
ﬂ;}‘\uﬂ.‘_-}f- [47571"“]%%
ij@
F
NMR 7.20 (dxd, TH), 6.94-7.00 (m, 2H), 6.77-6.84 (m, 3H), 6.78 (dxd, 1H), 4.27-4.30 (m,
2H), 3.95 (t, 2H), 3.78 (s, 2H), 2.96 (t, 2H), 2.85-2.88 (m, 2H), 2.06-2.25 (m, 4H),
2.05-1,68-1.74 (m, 4H), 1,48-1.62 (m, 1H), 1.25-1.31 (i, 2H)
26.35 \ij 8-F-2-{[4-(4-FK |51 mg, (104%),
! Ryke-1-K T R)-  BEBRYD
'ﬁ 5,6-—£,-4H-2K =k 5F
% ) [4,5,1-ij]"5 sk
NMR 7.16-7.28 (m, 3H), 6.96-7.02 (m, 2H), 6.78 (dxd, 1H), 4.30-4.34 (m, 2H), 3.85 (s, ZH),
2.97-3.00 (m, 4H), 2.45-2.60 (m, 1H), 2.19-2.31 (m, 4H), 1.68-1.86 (m, 4H)
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26.36 F 8-A-2-{[4-4-ZRF  |49.8 mg (89%),
N );'.E F R )keE-1-4] B &k
N= “F’)ik} 5,6 —£.-4H-
F
F ‘F
NMR 7.56 (4, 2H), 7.32-7.35 (m, 2H), 7.21 (dxd, 1H), 6.79 (dxd, 1H), 4.30-4.34 (m, 2H),
3.85 (s, 2H), 2.97-3.04 (m, 4H), 2.450-2.65 (m, 1H), 2.23-2.33 (m, 4H), 1.73-1.87 (m,
41)
26.37 m 8-F-2-{[4-(4-AF 53 mg, (106%),
T=\ Ryer-1-K)FA)- | ka EBk
‘% 5,6-— $.-4H-k.~ 5
% ] [4,5,1-ij]" o
NMR 7.53 (s, 1H), 7.15-7.20 (m, 2H), 6.95-7.01 (m, 3H), 4.30-4.33 (m, 2H), 3.84 (5, 2H),
2.95-3.00 (m, 4HD), 2.50-2 56 (m, 1H), 2.22-2.30 (m, 4H), 1.68-1.85 (m, 4H)
26.38 8-F-2-{[4-(4-Z AT [50.2 mg, (93%),
N AR )yk-1-4] LR AL
N:—JR T 2}-5,6-= £-4H-
é sk ok H-[4,5,1-ij] Sk
F
7%
NMR 7.53-7.57 (m, 3H), 7.32-7.35 (m, 2H), 7.00 (s, 1H), 4.30-4.33 (m, 2H), 3.85 (s, 2H),
2.97-3.03 (m, 4H), 2.55-2.65 (m, 1H), 2.18-2.33 (m, 4H), 1.74-1.87 (m, 4H)
26.39 8-#-2-{4-[3-(4- ALK °
m E)ARRRA-K T gg'égg’fyggjo %),
~=§ £)-5,6-— S -4H%
ok 3-(4,5,1-ij]E %
NMR 7.20 (dxd, 1H), 7 10-7.14 (m, 2H), 6.93-6.99 (m, 2H), 6.78 (dxd, 1H), 4.26-4.30 (m,
2H), 3.77 (s, 2H), 2.96 (t, 2H), 2.81-2.85 (m, 2H), 2.56 (t, 2H), 2.20-2.24 (m, 2H),
2.05-2.12 (m, 2H), 1.57-1.68 (m, 4H), 1.18-1.28 (m, SH)

79



200680034420. 5 o 15 5566/851
26.40 F 8-F-4-FH2-[4-2-  [29.6 mg (39%),
N ZRFTEFRE) %R 8 & B4k
~=‘§ 2-1-4 T £]-5,6-=
£.-4H-"k " 5 [4,5,1-
ijl"Eek
F
NMR 7.60-7.62 (m, 1H), 7.42-7.47 (m, 3H), 7.20-7.30 (m, 2H), 6.83 (d, 1H), 4.95-4.97 (m,
1H), 3.85 (s, 2H), 2.88-3.06 (m, 4H), 2,17-2.40 (m, 8H), 1.79-1.82 (m, 4H), 1.51 (d,
3H)
26.41 F 8-F-d4-F A -2-[4-(3-  [48.3 mg (71%),
N AR HE)-vkez-1-24 8 & B4k
N= ¥ #41-5,6-—£-4H-
kol 5f[4,5,1-ij] Aok
F
NMR 7.22-7.30 (m, 2H), 6.81-7.02 (m, 4H), 4.94-4.99 (m, 1H), 3.85 (s, 2H), 2.85-3.09 (i,
4H), 2.50-2.60 (m, 1H), 2.16-2.31 (m, 4H), 1.73-1.86 (m, 4H), 1.50 (d, 3H)
26.42 ’ 8-f-d4-F A-2-[4-(3- o
qnl ZRTEARB R mamn
~~§ Z-1-k 7 K]-5,6-=
A-4H-"K 4 5 [4,5,1-
? 7 ij]E ok
F
F
NMR 7.41-7.48 (m, 4H), 7.22-7.26 (m, 1H), 6.83 (d, 1H), 4.95-4.99 (m, 1H), 3.86 (5, 2H),
' 2.88-3.12 (m, 4H), 2.58-2.64 (m, 1H), 2.17-2.32 (m, 4H), 1.51-1.87 (m, 4H), 1.50 (d,
3H)
26.43 i 8-Fd-F K-2-{[4-(4- |27 mg, (T1%)
N AXRE)36-—5 | He ik
~=§ R-1(2H)-& | 7 45)-
5,6-—£.-4H-2k = 3
? /7 [4,5,1-ij] 0%k
NMR 7.33-7.38 (m, 2H), 7.26 (dxd, 1H), 6.98-7.04 (m, 2H), 6.81-6.85 (m, 1H), 6.01-6.03
(m, 1H), 4.96-4.98 (m, 1H), 3.95 (d, 2H), 3.26-3.27 (m, 2H), 3.05-3.15 (m, 1H), 2.81-
2.93 (m, 3H), 2.53-2.55 (m, 2H), 2.12-2.20 (m, 2H), 1.27 (d, 3H)
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26.44 F 8-F2-{[4-(4-FK P17 mg (59%),
N #)-3,6-— A ke &k
"25 12H)-4] T 4}-5,6-
J ZS-4H-
? 7 [4,5,1-ij]"& %k
NMR 7.33-7.38 (m, 2H), 7.25 (dxd, 1H), 6.99-7.04 (m, 2H), 6.80-6.83 (m, 1H), 6.01-6.03
(m, 1H), 4.30-4.34 (m, 2H), 3.95 (s, 2H), 3.25-3.26 (m, 2H), 2.98(t, 2H), 2.80 (t, 3H),
2.52-2.53 (1, 2H), 2.20-2.28 (m, 2H)
26.45 8-#-2-{[4-(4-BXK 9.6 mg (100%),
N £)-3,6-—Frkoe- R
~=§ 12H)-%] F X}-5,6-
Z & -4H-%
? ) [4,5,1-ij] £ ok
NMR 7.54 (3, 1H), 7.32-7.37 (m, 2H), 6.98-7.04 (m, 3H), 6.80-6.83 (m, 1H), 6.00-6.02 (m,
1H), 4.29-4.33 (m, 2H), 3.94 (s, 2H), 3.24-3.26 (m, 2H), 2.96(t, 2H), 2.79 (t, 3H),
2,52-2.53 (m, 2H), 2.19-2.27 (m, 2H)
26.46 m 8- #-4-F XK-2-{[4- 42.5 mg, (100%)
I (2,5-—AFKHE)3,6- [HEmky
_§ St 12H)-R
T 53-5,6- = £-4H-
_ ket 34,5, 1-ij] %k
F
F
NMR 7.21-7.26 (m, 2H), 6.79-6.86 (m, 3H), 6.81-6.85 (m, 1H), 5.91-5.93 (m, 1H), 4.96-4.99
(m, 1H), 3.95 (d, 2H), 3.25-3.27 (m, 2H), 3.00-3.13 (m, 1H), 2.82-2.95 (m, 3H), 2.53-
2.55 (m, 2H), 2.14-2.20 (m, 2H), 147 (d, 3H)
26.47 -
8-f-2-{[4-(2,5-= &, o
i;__:'«: KR)36—ER  [ g
"—ﬁ 12H) £ T £)-5,6 ’
ZR-4H-2k 5
_ [4,5,1-ij]% %k
F
F
NMR 7.18-7.25 (m, 2H), 6.75-6.86 (m, 3H), 6.80-6.83 (m, 1H), 5.91-5.92 (m, 1H), 4.30-4.34
(m, 2H), 3.94 (s, 2H), 3.24-3.27 (m, 2H), 2.98(t, 2H), 2.78 (t, 3H), 2.51-2.52 (m, 2H),
2.24-2.28 (m, 2H)
26.48 8-8-2-{[4-2,5- =R o
pee Ao . [ me 68
~=§ 12H)- %] T 43-5,6- '
Z Rk
o [4’591'“]%%
F
F
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NMR 7.53 (5, 2H), 7.21-7.28 (m, 1H), 7.00 (s, 1H), 6.78-6.82 (m, 2H), 5.91-5.92 (m, 1H),
4.30-4.33 (m, 2H), 3.94 (s, 2H), 3.23-3.26 (m, 2H), 2.96(t, 2H), 2.7 (t, 3H), 2.51-2.52
(m, 2H), 2.22-2.26 (m, 2H)
26.49 8-F-4-F £ -2-[4-(4- |33.5 mg (47%),
g XA 1-4AF  [BERK
""§ #]-5,6-— £-4H-2K
4 3-[4,5,1-ij] %%k
=]
NMR 7.14-7.28 (m, 5H), 6.82 (d, 1H), 4.94-4.97 (m, 1H), 3.84 (s, 2H), 2.88-3.08 (m, 4H),
2 48-2.60 (m, 1H), 2.15-2.33 (m, 4H), 1.67-1.87 (m, 4H), 1.49 (d, 3H)
26.50 8-f-4-F HA-2-[4-3- |13 mg (18%),
N FXE)%kez-1- 4T [BEERK
N== A]-5,6-—5-4H-%
ot 3-[4,5,1-ij]"E %
[¢]]
NMR 7.10-7.28 (m, 5H), 6.82 (d, 1H), 4.94-4.97 (m, 1H), 3.85 (s, 2H), 2.94-3.09 (m, 4H),
2.42-2.58 (m, 1H), 2.16-2.30 (m, 4H), 1.72-1.86 (m, 4H), 1.50 (d, 3H)
26.51 8-#-4-F K-2-[4- 69.6 mg (78%),
m G5 =(ERTHA) q‘as,@lf]gﬁg )
=S FA)-vkoe-1-4 F
E] '596‘-:5\"41'1'"}}:‘
o 3-[4,5,1-ij] 59k
F
4
NMR 7.67-1.73 (m, 3H), 7.24 (dxd, 1K), 6.82 (d, 1H), 4.93-4.98 (m, 1H), 3.86 (s, 2H), 2.95-
3.11 (m, 4H), 2.62-2.78 (m, 1H), 2.17-2.34 (m, 4H), 1.77-1.91 (m, 4H), 1.50 (d, 3H)
26.52 m 8-F-4-F K-2-[4-F |54 mg (80%),
a AXE) - 1-KRF |48 Bk
N# #]-5,6-— £.-4H-2%
: o 3F[4,5,1-ij} ok
NMR 7.13-7.31 (m, 6H), 6.81 (d, 1H), 4.92-4.96 (m, 1H), 3.77 (s, 2H), 3.02-3.18 (m, 2H),
2.86-2.93 (m, 2H), 2.42-2.58 (m, 1H), 2.54 (d, 2H), 2.07-2.19 (m, 4H), 1.60-1.67 (m,
4H), 147 (d, 3H), 1.27-1.38 (m, 2H)
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26.53 F 8-F-4-FE2[4-3- [60.3 mg (86%),
- BEAE L) kuz-1-  [BERK
~—§ AT E]56-— K-
4H-2 " 5 [4,5,1-ij]
? ) niopk
P
NMR 7.21-7.28 (m, 2H), 6.75-6.85 (m, 4H), 4.96-4.98 (m, 1H), 3.85 (s, 2H), 3.82 (s, 3H),
g ga .08 (m, 4H), 2.50-2.58 (m, 1H), 2.16-2.30 (m, 4H), 1.75-1.85 (m, 4H), 1.50 (d
26.54 8-F-4-FE2[4-3-  [57.4 mg (85%),
m FEAXL)R-1-1 BERK
N:-§ ¥ £]-5,6-— £.-4H-
etk 5[4,5,1-ij] 5%k
NMR 7.19-7.28 (m, 2H), 7.02-7.05 (m, 3H), 6.82 (d, 1H), 4.96-5.00(m, 1H), 3.85 (s, 2H),
2.94-3.11 (m, 4H), 2.50-2.58 (m, 1H), 2.35 (s, 3H), 2.16-2.31 (m, 4H), 1.75-1.86 (m,
4H), 1.50 (¢, 3H)
26.55

58

8- ﬁ‘_“_ ?%_2_[4_(2_ 47.5mg (64%)

~ FXREHL)-Hee-1-4
N—§ 9 2 )-5,6-— &,-4H-
Q wkod 5 [4,5,1-ij] 2ok

~

[+]

7.39 (dxd, 1H), 7.14-7.20 (m, 3H), 6.82-6.99 (m, 1H), 6.82 (d, 1H), 4.92-4.96 (m, 1H),
4.38-4.40(m, 1H), 3.84 (s, 2H), 3.05-3.18 (m, 2H), 2.86-2.97 (m, 3H), 2.40-2.48 (m,
IH), 2.16-2.19 (m, 2H), 1.47-1.99 (m, 4H), 1.48 (d, 3H)

26.56 8- #-4-¥ 2 -2-{[4-(4-
i&%ﬁ ek 1{ [)%(] 51.2 mg (100%),
?] g}-5,6-—:§\.-4H- ?5 @4 7@. ﬁ;lk%
sk 3-14,5,1-ij] 5%

@i@

ﬂ

NMR 7.25 (dxd, 1H), 6.81-6.99 (m, SH), 4.90-4.95 (m, 1H), 3.88 (s, 2H), 2.87-3.14 (m, 6H),
2 72-2.75 (m, 4H), 2.12-2.18 (m, 2H), 1.48 (d, 3H)
26.57 8-f-4-F K-2-{[4-(4- [52.2 mg (96.1%)
N ZRTEAXE)%R IR T
~—§ %-1-5]F £}-5,6-=
() £-4H-K " 5 [4,5,1-

ij]"Eak
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NMR 7.48 (d, 2H), 7.24 (dxd, 1H), 6.92 (d, 2H), 6.82-6.86 (m, 1H), 4.90-4.94 (m, 1H), 3.58
(s, 2H), 3.27-3.30 (m, 4H), 2.88-3.14 (m, 2H), 2.72-2.75 (m, 4H), 2.13-2.19 (m, 2H),
1.49 (d, 3H)
26.58 " 8- f-4-F 3L-2-{[4- 53.2 mg (100%),
N= 1-%]F %}-5,6-— &
4H-"k = 5 [4,5,1-ij]
( ) 4ok
; F
F
NMR 7.24 (dxd, 1H), 6.78-6.90 (m, 4H), 4.90-4.95 (m, 1H), 3.88 (s, 2H), 3.02-3.07 (m, 5H),
2.88-3.10 (m, 2H), 2.73-2.77 (m, 4H), 2.13-2.19 (m, 2H), 1.49 (d, 3H)
26.59 F 8-F-4-FH-2-[4-2- [1289mg
m AR R BEBK
~=J» ¥ % ]-5,6-= £.-4H-
R ok ol 3 [4,5,1-ij] %k
éF
NMR 7.02-7.26 (m, 4H), 6.84 (4, 1H), 4.90-4.95 (m, 1H), 3.86 (5, 2H), 2.82-3.10 (m, 5H),
2.17-2.35 (m, 4H), 1.79-1.86 (m, 4H), 1.50 (d, 3H)
26.60 F 8-Fi-4-FH2-[4-K  [27.5mg (40.7%),
N fk-koz-1-AF EAGEES
N== #]-5,6-=£.-4H-2K
g) 4 -14,5,1-ij]% %
NMR 7.21-7.32 (m, 3H), 7.14-6,90-6.95(m, 3H), 6.82 (d, 1H), 4.94-4.96 (m, 1H), 4.33-4.36
(m, 1H), 3.84 (s, 2H), 3.05-3.18 (m, 1H), 2.84-2.93 (m, 3H), 2.40-2.48 (m, 2H), 2.14-
2.19 (m, 2H), 1.73-1,83 (m, 4H), 1.48 (d, 3H)
26.61 F 8 A-4-TE2GE |45
m Rk 1A T L) e
Nﬂ 5,6-= §.-4H- " -
:, ») [4,5,1-ij]"E 5%k
NMR 7.19-7.39 (m, GH), 6.82 (d, 2H), 4.93-4.96 (m, 1H), 3.84-3.90 (m, 4H), 2.86-3.11 (m,
6H), 2.06-2.32 (m, 6H), 1.48-1.51 (m, 3H)
26.62 Fm 8-F-d-TA2-{4-  |26.6 mg (37.2%)
N QS5 ZRXBRE-  [geshkdy
- el LLLE S
4H-% " 5F]4,5,1-ij)
ok
F
F
NMR 7.17-7.28 (m, 2H), 6.75-6.85 (m, 3H), 4.94-4.96 (m, 1H), 3.85 (5, 2H), 2.80-3.08 (m,
5H), 2.25-2.35 (m, 2H), 2.16-2.20 (m, 2H), 1.75-1.83 (m, 4H), 1.49 (d, 3H)
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26.63 F 8-F-4-FA-2-{[4-(4- [31.7 mg (72%)
N BEE)36-—Fm  |[BEHRY
N:& w2 -1(2H)-4] T £)-
5,6-— $.-4H-%k " 3
Br
NMR 7.43-7.50 (m, 2H), 7.23-7.28 (m, 3H), 6.98-7.04 (m, 2H), 6.83(m, 1H), 6.08-6.10 (m,
1H), 4.95-4.98 (m, 1H), 3.96 (d, 2H), 3.25-3.27 (m, 2H), 3.05-3.15 (m, 1H), 2.81-2.93
jm, 3H), 2.53-2.55 (m, 2H), 2.12-2.17 (m, 2H), 1.45 (d, 3H)
26.64 8- #-2-{[4-(4- B K 24.2mg (57%),
N #)-3,6- — £ - 5 &bk
"ZS 12H)-4] T %)-5,6-
N Z£-4H-ske 5t
? 7 [4,5,1-ij] 9k
Br
NMR 7.43-7.46 (m, 2H), 7.21-7.27 (m, 3H), 6.99-7.04 (m, 2H), 6.81 (dxd, 1H), 6.08-6.09
(m, 1H), 4.29-4.33 (m, 2H), 3.95 (s, 2H), 3.24-3.27 (m, ZH), 2.98(t, 260), 2.80 (1, 3H),
2.52-2.53 (m, 2H), 2.22-2.26 (m, 2H)
26.65 8-#-4-F &-2-{[4-(4- |41.3 mg, (93%)
m ZRTAARE)-  |BEBRY
N=— 3,6-—&E-12H)-
—§ AT H)-56-Z 8-
4H- " 5 [4,5,1-ij]
%)/ s
F
I<e
NMR 7.40-7.42 (m, 2H), 7.16-7.28 (m, 3H), 6.83(dxd, 2H), 6.08-6.10 (m, 1H), 4.95-4.98 (m,
1H), 3.96 (d, 2H), 3.27-3.29 (m, 2H), 3.05-3.15 (m, 1H), 2.83-2.93 (m, 3H), 2.54-2.57
Ln; ZH), 2.13-2.19 (m, 2H), 1.46 (d, 3H)
26.66 8-#.-2-{[4- (4-._WF me (52%
N vtt""’-l(ZH)—ia] ¥
‘5 #)-5,6-— £-4H-2k
? /7 ok 514,5,1-ij]"E %
F
I
NMR 7.39-7.42 (m, 2H), 7.16-7.25 (m, 3H), 6.99-7.04 (m, 2H), 6.80 (dxd, 1H), 6.06-6.09
(m, 1H), 4.29-4,33 (m, 2K), 3.95 (s, 2H), 3.26-3.28 (m, 2H), 2.98(t, 2H), 2.81 (t, 3H),
2.54-2.55 (m, 2H), 2.21-2.29 (m, 2H)
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26.67 2-[(4-(4- RAF )%k 58.3 mg (86%),
N -1-X)FR)-56-—  |[#BEEK
N'-'—‘% S 4H-okok K [4,5,1-
; ijldek
F
NMR 7.56 (d, 1H), 7.15-7.21 (m, 3H), 6.96-7.03 (m, 3H), 4.32-4.35 (m, 2H), 3.87 (s, 2H),
3.00-3.07 (m, 4H), 2.49-2.54 (m, 1H), 2.26-2.31 (m, 1H), 1.68-1.85 (m, 4F)
26.68 -[(4-(4-ZRTFTEAX 429 mg (54%),
& AykeE-1-2)FA]-  |[BERK
N-& 5,6-= §,-4H-k o4 5
[4,5,1-ij]% 4
F.
N
NMR 7.55-1.58 (d, 2H), 7.32-7.35 (m, 38), 7.13 (t, 1H), 6.74 (d, 3H), 4.52 (s, 4H), 3.91 (s,
2H), 3.00-3.04 (um, 2H), 2.52-2.68 (m, 1H), 2.25-2.35 (m, 2H), 1.72-1.89 (m, 4ED)
26.69 2-[(4-(4- B L ko 38.6 mg (81%),
(;_(N) 1£)7 ka5 -5 (REER
"—§ Sk 3 [1,5,4-
de}[1,4] X HHFE%
F
NMR 7.55-7.58 (m, 1H), 7.15-7.21 (m, 3H), 6.96-7.03 (m, 3H), 4.32-4.37 (m, 2H), 3.84 (5,
2H), 2.99-3.02 (m, 4H), 2.48-2.62 (m, 1H), 2.23-2.31 (m, 2H), 1.68-1.85 (m, 4H)
26.70 :] 2[(4-@-ZRFEE  [66.6 mg (86%),
— AR ) TR [REBEK
"‘§ 4,5-= Fokek 5t
[1,5,4-de][1,4) X H
H 3
F
F N
NMR 7.55-7.58 (m, 1H), 7.32-7.35 (m, 3H), 7.13 (t, 1H), 6.76(d, 1H), 4.51(s, 4H), 3.91 (s,
2H), 3.00-3.04 (m, 4H), 2.48-2.62 (m, 1H), 2.25-2.34 (m, 2H), 1.72-1.90 (m, 4H)
26.71 "N FH [4R]-8-f-4-F £-2-  [192 mg (95%),
m [(-FAvkez-1-) (BEEKRY
N— ¥ X ]-5,6-—5.-4H-
wko - [4,5,1-ij] 5ok
NMR 7.18-7.34 (m, 6H), 6.81-6.84 (m, 1H), 4.95-4.99 (m, 1H), 3.85 (s, 2H) 2.93-3.10 (m,
4H), 2.29-2,41 (m, 1H), 2.15-2.32 (m, 4H), 1.70-1.86 (m, 3H), 1.50 (d, 3H)
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26.72 ’ Fa [4S]-8-F-4-FH2-  [112.2 mg (81%),
N [(d-F Rk -1-24) LR EIT
N ¥ K]-5,6-—£-4H-
skt - [4,5,1-ij]5 %k
NMR 7.18-7.38 (m, 6H), 6.80-6.83 (m, 1H), 4.95-4.99 (m, 1H), 3.85 (s, 2H) 2.91-3.09 (m,
4H), 2.29-2.41 (m, 1H), 2.14-2.31 (m, 4H), 1.65-1.84 (m, 3H), 1.49 (d, 3H),
26.73 F 8-F-4-FH-2-{[4-4- [42.9 mg (96%),
m ZRTEARER | bR
N -1-5] F 3)-5,6-—
5\4-41'1'%%%[4’5’1'
% ) ij] sk
F 0]
<
NMR 7.22-7.26 (m, 3H), 7.13-7.16 (m, 2H), 6.81-6.85 (m, 1H), 4.93-4.98 (m, 1H), 3.85 (s,
1H), 2.57-3.08 (m, 4H), 2.52-2.62 (m, 1H), 2.16-2.31 (m, 4H), 1.48-1,84 (m, 4H), 1.49
d, 3H)
26.74 F 8-F-2-{[4-4-= AT 3‘4-6 {“g,‘(SO%),
(;("j FERRpRR1E] [ OHRY
":"5 X }-5,6-= £.-4H-
ok o 3 [4,5,1-ij ]k
F
}ﬂé
NMR 7.13-7.28 (m, 5H), 6.81 (dxd, 1H), 4.30-4.34 (m, 2H), 3.85 (s, 2H), 2.97-3.02 (m, 4H),
2.55-2.65 (m, 1H), 2.22-2.30 (m, 4H), 1.70-1.87 (m, 4H)
26.75 ¢ 8-F-2-[(4-Q-Z AT |51 mg (77%),
N AX{ykee-1-40)F  HEEK
N=§ #1-5,6-= £-4H-%
ok f-[4,5,1-ij] Aok
&F
NMR 7.63 (d, TH), 7.46-7.54 (m, 3H), 7.29-32 (m, 1H), 7.02 (d, 1H), 4.31-4.35 (m, 2H),
3.86 (s, 2H), 2.93-3.03 (m, 5H), 2.19-2.35 (m, 4H), 1.78-1.83 (m, 4H)
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26.76 ¢ 8-R-2-[4-G-= AT 52.2 mg (77%),
m AREpRR-1- 0T [BEAK
~=> K]-5,6-= H-4H-K
 3-[4,5,1-ij]"E ok
F

NMR 7.53 (d, 1H), 7.41-7.48 (m, 4H), 7.02 (d, 1H), 4.31-4.35 (m, 2H), 3.86 (s, 2H), 2.96-
3,03 (m, 4H), 2.52-2.68 (m, 1H), 2.25-2.33 (m, 4H), 1,73-1.89 (m, 4H)

Cl

26.77 m 8-F2-[(4-(4-BK 50.1 mg (80%),

= Kykoe-1-R)F 4 [BEER
‘w 5 6- = & -4H-"K e 5
? 7 [4,5,1-ij]4
Cl

NMR 7.53 (d, 1H), 7.25-7.28 (m, 2H), 7.14-7.17 (m, 2H), 7.00 (d, 1H), 4.30-4.33 (m, 2H),
3.84 (s, 2H), 2.95-3.99 (m, 4H), 2.42-2.60 (mn, 1H), 2.22-2.29 (m, 4H), 1.68-1.84 (m,
4H)

26.78 a 8-F-2-[(d-G-fX 56.8mg (91%),

m ByRe-1-£) TR (BEEK
N=— 5,6-— S -4H-Kr$
[4,5,1-ij]"5 %
[«]

NMR 7.53(d, 1H), 7.16-7.26 (m, 3H), 7.09-7.12 (ra, 2H), 7.01 (d, 1H), 4.30-4.33 (m, 2H),
3.85 (s, 2H), 2.96-3.00 (m, 4H), 2.42-2.58 (m, 1H), 2.22-2.30 (m, 4H), 1.69-1.86 (m,
4H)

26.79 @ 8-F-2-[(4-2- AKX 49.5 mg (83%),

N Aykue-1-K)FEA-  BEBK
er 5,6-= S.-4H-2k = 3
[4,5,1-ij]"E 9k
gF

NMR 7.53 (4, 1H), 7.00-7.24 (m, 5H), 4.30-4.34 (m, 2H), 3.85 (5, 2H), 2.89-3.01 (m, 5H),
2.21-2.34 (m, 4H), 1.75-1.84 (m, 4H) _

26.80 ¢ 8-F.-2-[(4-G-AX 42 mg (71%),

N B)yk-1-5)FX)-  [Berk
N‘~"~§ 5,6- = Sl-4H-K "k 5
‘ [4,5,1-ij]"5 ok
F

NMR 753 (3, 1H), 7.04-7.27 (m, 1H), 6.87-1.01 (m, 4H), 4.30-4.34 (m, 2H), 3.84 (s, 2H),

2.95-3.00 (m, 4H), 2.42-2.60 (m, 1H), 2.22-2.30 (m, 4H), 1.69-1.87 (m, 4H)
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26.81 °'\(>(j 8-§-2-[(4-2-TAX |57 mg (99%),
' Rykr-1-4)F A BEERR
"—x 5,6-— S-4H-2k 4 H
%N [4,5,1-ij]% 0k
NMR 7.54 (d, 1H), 7.11-7.28 (m, 4H), 6.87-7,01 (m, 48), 4.32-4.36 (m, 2H), 3.87 (5, 2H),
2.96-3.03 (m, 4H), 2.65-2.80 (m, 1H), 2.35 (s, 3H), 2.23-2.33 (m, 4H), 1,72-1.80 (m,
4H)
26.82 Gm 8-F2-[(4-3-TAK  |59.6 mg (100%),
o By K) T4 [BEEK
"‘ﬁ 5,6-— £.-4H-2K =k H-
% [4,5,1-ij]"E 9k
NMR 7.54 (d, 1H), 7.18-7.24 (m, 1H), 7.00-7.05 (m, 4H), 4.31-4.35 (o, 2H), 3.85 (s, 2H),
3.95-3.00 (m, 4H), 2.42-2.58 (m, 1H), 2.35 (s, 3H), 2.22-2.31 (m, 4H), 1.72-1.83 (m,
26.83 ¢ 8-#-2-[(4-(4-F AKX |55.8 mg (95%),
N Bygke-1- k) F ) |[BEEK
~=§ 5,6-— &-4H-2kr 3
[4,5,1-ij]% 9k
NMR 7.54 (d, 1H), 7.13 (s, 4H), 7.00 (d, 1H), 4.31-4.35 (m, 2H), 3.85 (s, 2H), 2.95-2.99 (m,
4H), 2.42-2.58 (m, 1H), 2.34 (s, 3H), 2.22-2.31 (m, 4H), 1.75-1.82 (m, 4H)
26.84 “ 8-f-2-[(4-3-FT AL |62 mg (100%),
REpk-1-5)F  |RERK
N= #]-5,6-— £.-4H-%k
o 3F-[4,5,1-ij] £k
P
NMR 7.53 (4, 1H), 7.23 (t, 1H), 7.00 (d, 1H), 6.74-6.84 (m, 3H), 4.30-4.34 (m, 2H), 3.85 (s,
2H), 3.81 (s, 3H), 2.95-3.00 (m, 4H), 2.42-2.58 (m, 1H), 2.22-2.30 (m, 4H), 1.72-1.87
(a0
26.85 \Q:j 8-#-2-[(4-(4- T RA& (55 mg (90%),
=\ R )kE-1-%)F B & Bk
’5 %£]-5,6-—H-4H-%
% ) v 3-[4,5,1-ij] 5ok
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NMR 7.53 (d, 1H), 7.14-7.17 (m, 2H), 7.00 (d, 1H), 6.84-6.87 (m, 2H), 4.30-4.34 (m, 2H),
3.84 (s, 2H), 3.80 (s, 3H), 2.95-2.
99 (m, 4H), 2.42-2.58 (m, 1H), 2.21-2.29 (m, 4H), 1.72-1.81 (m, 4
26.86 8-F-2-{[4-G-AX 43 mg, (65%),
Ayko-1-R]FR)-  |[BEHRY
Pﬁ 5,6-= Si-4H-2k o -
l [4,5,1-ij]"E ok
F
NMR 7.17-7.24 (m, 3H), 7.09-7.12 (m, 2H), 6.80 (dxd, 1H), 4.30-4.34 (m, 2H), 3.85 (5, 2H),
2 97-3.01 (m, 4H), 2.45-2.60 (m, 1H), 2.22-2.30 (m, 4H), 1.69-1.86 (m, 4H)
26.87
\(;(Nj 8-#-2-[(4-2-F AL [32.4 mg (53%),
= Ayke-1-5)F  |[BeEk
“5 #]-5,6-= £i-4H-%
4 H-[4,5,1-ij]"S 9k
NMR 7.53 (d, 1H), 7.17-7.22 (m, 2H), 6.85-7.01 (m, 3H), 4.36-4.36 (m, 2H), 3.85 (s, 2H),
3.83 (5, 3H), 2.96-2.99 (m, 5H), 2.24-2.34 (m, 4H), 1.67-1.83 (m, 4H)
26.88 m 8-f-4-F £-2-[4- 11.7 mg (21.6%)
== (24-=R-FH)-% # & Bk
‘§ w-1-3 F KK]-5,6-=
F-4H-"K = 3 [4,5,1-
ij]Ek
F
NMR 7.17-7.28 (m, 2H), 6.74-6.85 (m, 3H), 4.94-4.99 (m, 1H), 3.85 (s, 2H), 2.80-3.10 (m,
5H), 2.15-2.33 (m, 4H), 1.65-1.80 (m, 3H), 1.75-1.80 (m, 2H), 1.49 (d, 3H), 1.27-1.30
(m, 1H).
26.89 8-F-4-FK-2-[4-(4-  [38.4 mg (54%),
m R3-ZRTAK  |Beske
N— H)-wkez-1- A T R )-
5,6-— S-4H-k ¢ 5
[4,5,1-ij]"% 9%
E
Frd
NMR 7.38-7.44 (m, 2H), 7.22-7.25 (m, 1H), 7.10-7.16 (m, 1H), 6.81-6.85 (m, 1H), 4.96-4.99
(m, 1H), 3.85 (s, 2H), 2.80-3.11 (m, 4H), 2.55-2.65 (m, 1H), 2.15-2.40 (m, 5H), 1.70-
1,92 (m, 3H), 1.49 (d, 3H).
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26.90 F 8-F2-[4-(4-F-3-Z [39 mg, (56%),
m AP ER-RRE)RE- ek
= 1-2 7 3]-5,6-— £
_ﬁ AH-K o -[4,5,1-]
ok
F
F F
NMR 7.38-7.45 (m, 2H), 7.09-7.25 (m, 2H), 6.78-6.82 (mm, 1H), 4.28-4.33 (m, 2H), 3.85 (s,
2H), 2.80-3.11 (m, 4H), 2.52-2.65 (m, 1H), 2.19-2.30 (m, 4H), 1.60-1,85 (m, 4H).
26.91 m 8-A-a-TF E-2-([4-3-  121.2 mg (55%),
N ZRTFTEAFRD% ek
=\ -1-K] T £-5,6-=
N S-4H-2k 4 3 [4,5,1-
§ ) ij] ok
oy
NMR 7.30-7.35 (m, 1H), 7.15-7.26 (m, 2H), 7.05-7.08 (m, 2H), 6.82-6.85 (m, 1H), 4.95-4.97
(m, 1H), 3.85 (s, 1H), 2.77-3.09 (m, 4H), 2.52-2.62 (m, 1H), 2.18-2.40 (m, 4H), 1,65-
1.85 (m, 4H), 1.50 (d, 3H)
26.92 8-Fl-2-{[4-3-= AT 2‘1.2 mg (46%),
(.:_Q FAFRpRo-1- K] [BEBRRHS
N‘§ 7 E)-5,6-—5-4H-
% : ok I [4,5,1-ij]5
-l
NMR 7.30-7.33 (m, 1H), 7.15-7.24 (m, 2H), 7.05-7.08 (m, 2H), 6.80-6.83 (m, 1H), 4.31-4.31
(m, 2H), 3.85 (s, 1H), 2.82-3.02 (m, 4H), 2.55-2.62 (m, 1H), 2.24-2.31 (m, 3H), 1.65-
1.95 (m, SH).
26.93 8-f-4-FA2-{[4-2-  [50.3 mg (75%),
ZRATRAXLYR Rk
'*_—% w2 -1-3K] ¥ K}-5,6-=
£-4H-%k " 5 [4,5,1-
ij]&ek
Ol ¢
Cﬁ F
NMR 7.23-7.35 (m, SB), 6.81-6.84 (m, 1H), 4.94-4.97 (m, 1H), 3.85 (s, 1H), 2.80-3.15 (m,
sg)Lz 10-2.41 (m, 4H), 1.70-1.85 (m, 4H), 1.50 (d, 3H)
26.94 8-#-2-{[4-2-= AT |55 mg (85%),
. FAXRRR-1-A] B ekokd
= ¥ 1 }-5,6-—4.-4H-
@%},
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NMR 7.20-7.34 (m, 4H), 6.77-6.81 (m, 1H), 4.26-4.34 (m, 2H), 3.85 (s, 1H), 2.92-3.02 (m,
4H), 2.06-2.31 (m, 3H), 1.65-1.95 (m, SH).
F
26.95 8-fA-4-FH-2-(4-2- |69 mg (97%),
N GA-—REELT B &bk
”‘ﬁ Kvkoz-1-2 F K-
5,6-— £~ 4H-2k e 3
i) [4,5,1-ij]% 9k
[s)
R
NMR 7.19-7.23 (dxd, 1H), 6.99-7.06 (m, 1H), 6.70-6.82 (m, 1H), 6.62-6.78 (m, 1H), 6.50-
6.58 (m, 1H), 4.91-4.93 (m, 1H), 3.93 (t, 2H), 3.78 (s, 2H), 2.96 (t, 2H), 2.85-3.03 (m,
4H), 2.10-2.16 (m, 4H), 1.68-1.74 (m, 4H), 1.48-1.62 (m, 1H), 1.45 (d, 3H), 1.24-1.32
(m, 2H),
26.96 F 8-#-2-{4-2-3,4-= |66 mg (96%),
C(") AEEL) AR 5B &bk
N== wZ-1- X F K})-5,6-—
- 4H- 3 [4,5,1-
? iAok
R
NMR 7.19-7.23 (dxd, 1H), 7.00-7.07 (m, 1H), 6.77-6.80 (m, 1H), 6.62-6.78 (m, 1H), 6.50-
6.58 (m, 1H), 4.26-4.30 (m, 2H), 3.93 (t, 2H), 3.80 (s, 2H), 2.96 (t, 2H), 2.86-2.90 (m,
2H), 2.11-2.26 (m, 4H), 1.42-1.74 (m, 5H), 1.25-1.32 (m, ii}?l:
2697 o 2'{4'[2"(3’4'; L7A
) ER SR TSN oy Dt
N= T A -4,5- = Hokod
F#11,5,4-de][1,4] %
ik
P
NMR 7.30-7.33 (m, 1H), 7.03-7.14 (m, 2H), 6.70-6.75 (m, 2H), 6.50-6.60 (m, 1H), 4.48 (s,
4¥), 3,94 (, 2H), 3,84 (s, 2H), 2.85-2.89 (m, 2H), 2.11-2.19 (m, 2H), 1.68-1.76 (m,
4H), 1.38-1.60 (m, 1H), 1.25-1.31 (2H)
26.98 ¢ 8-f.-2-(4-[2-B4-= |71 mg (99%),
AEER) TR% 8 &R
~=§ o%-1-4 F 4)-5,6-=
£-4H-2k"¢ 5 [4,5,1-
%7 ij]%ok
R
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NMR 7.50-7.51 (m, 1H), 6.98-7.09 (m, 2H), 6.65-6.73 (m, 1H), 6.54-6.58 (m, 1H), 4.25-4.29
(m, 2H), 3.92 (t, 2H), 3.78 (s, 2H), 2.94 (t, 2H), 2.83-2.87 (m, 2H), 2.09-2.24 (m, 4H),
1.42-1.74 (m, SH), 1.25-1.30 (m, 2H).

26.99 ’ 8-Fi-4-TH-2-(4-12- |66 mg (96%),

N BS5-—RAEXEAK)T B kR
~=§ E)Ro 1 F K-
5,6-— S.-4H-E " 5
i) [4,5, 1-ij]" o
0,
i F

NMR 7.21-7.28 (dxd, 1H), 6.79-6.83(dxd, 1H), 6.37-6.43 (m, 3H), 4.92-4.95 (m, 1H), 3.96
(t, 2H), 3.79 (s, 2H), 2.96 (t, 2H), 2.86-3.04 (m, 4H), 2.13-2.17 (m, 4H), 1.69-1.75 (m,
4H), 1,48-1.62 (m, 1H), 1.46 (d, 3H), 1.25-1.33 (m, 2H).

F
26.100 m 8-#-2-{4-2-35-= |61 mg (92%),
N AEFR)THAPR B e bk
N \J s-1- AT )56 =
£-4H-K o H-[4,5,1-
%7 ij]E ok
>

NMR 7.19-7.23 (dxd, 1), 6.78-6.82 (m, 1H), 6.38-6.44 (m, 3H), 4.29 (t, 2H), 3.96 (t, 2H),
3,80 (s, 2H), 2.98 (t, 2H), 2.87-2.90 (m, 2H), 2.11-2.26 (m, 4H), 1.42-1.76 (m, 5H),
1.26-1.32 (m, 2H).

26.101 ¢ - 53 mg (83%)

2-{4-[2-(3,5-= FXK & ’
qu aE) LR -1 | KEBK
""ﬁ R )-4,5- = Hokek
%‘[1’5’4’(13] [1’413-‘
%7 H %
i F

NMR 7.30-7.33 (m, 1H), 7.09-7.14 (m, 1H), 6.72-6.75 (m, 1H), 6.37-6.43 (m, 3H), 448 (s,
4H), 3.96 (1, 2H), 3.84 (s, 2H), 2.85-2.89 (m, 2H), 2.10-2.18 (m, 2H), 1.69-1,76 (m,
4H), 1.38-1.60 (m, 1H), 1.25-1.30 (2H)

26.102 “ . 70 mg (99%),

" 8-2-2-{4-[2-(3,5-— 7B &k
NE=E AXER) AR
s-1-2% F 3}-5,6-—
£-4H-%k 4 5 [4,5,1-
ijlok
% F
F
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NMR 7.508-7.513 (m, 1H), 6.9 (m, 1H), 6.37-6.43 (m, 3H), 4.28 (t, 2H), 3.95 (t, 2H), 3.78
(s, 2H), 2.95 (¢, 2H), 2.84-2.88 (m, 2H), 2.09-2.25 (m, 4H), 1.42-1.75 (m, 5H), 1.26-
1.34 (m, 2H).
26103 | ' 8-f2-(4-12-4-BE 48 mg (74%),
" R)CAPRE1AT | REEK
"""& £)-5,6-=H-4H-%
vt 3-14,5,1-1j]"E 9k
F
NMR 7.21 (dxd, 1H), 7.09-7.14 (m, 2H), 6.93-6.99 (m, 2H), 6.78 (dxd, 1H), 4.27-4.30 (m,
2H), 3.78 (s, 2H), 2.96 (t, 2H), 2.84-2.87 (m, 2H), 2.56-2.62 (m, 2H), 2.21-2.25 (m,
), 2.06-2,14 (m, 2H), 1.70-1.73 (m, 2H), 1.51-1.55 (m, 2H), 1.21-1.28 (m, 3H)
26.104 ¢ 8-F-2-{4-2-@-RE  60.2 mg (90%),
N R) AR 1-AT  [FEEK
N——:-S %}-5,6-—5-4H-%k
J ok 5 (4,5,1-ij =k
F
NMR 7.52(d, 1H), 7.09-7.14 (m, 2H), 6.93-6.99 (m, 3H), 4.26-4.30 (m, 2H), 3.78 (5, 2H),
2.95 (t, 2H), 2.83-2.86 (m, 2H), 2.59 (t, 2H), 2.20-2.24 (m, 2H), 2.06-2.10 (m, 2H),
1.70-1.73 (m, 2H), 1.49-1.55 (m, 2H), 1,18-1.28 (m, 3H)
26.105 —0] 2-(4-2-4-REB) T (48 mg (76%),
@N ARor-1-AKFK)-  [REBK
= 4,5-— Sk 3
‘& [1,5,4-del[141% 5
Wk
NMR 731-7.33 (m, 1H), 7.09-7.19 (m, 3H), 6.94-6.99 (m, 2H), 6.73-6.75 (d, 1H), 448 (s,
4H), 3.83 5?21;)1,) 2.83-2.87 (:(n, 2H), 2.57-2.62 (m, 3H), 2.08-2.11 (m, 2H), 1.72-1.75
(e, 2H), 1.52-1.55 (m, 2H), 1.24-1.29 (m, 2H) _
26.106 F 8- 2 ([4-24-= £ ;3 gg@ gj )
N FEykeE-1-K]F
N“;& #3-5,6-— S-4H-2%
o 3-[4,5,1-ij]"E 0%k
F
NMR 7167 24 (m, 2H), 6.96-6.73-6.82 (m, 3H), 4.30-4.33 (m, 2H), 3.85 (s, 2H), 2.96-3.02
(m, 4H), 2(.{?9'-2?5 (m, 1H), 2.22-2.34 (m, 4H), 1.68-1.83 (m, 4H)
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26.107 °j 2-[(424-—fFEL  [39 mg (79%),
N wkoE-1-3K)FK]-4,5- | FHERK
»_—# = Rk I [1,5,4-
% de][14] R 1%%
F
F
NMR 7.32-7.34 (m, 1H), 7.10-7.19 (m, 2H), 6.74-6.82 (m, 3H), 4.51 (s, 4H), 3.90 (s, 2H),
2.97-3.02 (m, 2H), 2.80-2.98 (m, 1H), 2.27-2.31 (m, 2H), 1.73-1.82
(m', 4H)
26.108 7-8-2-[4-(4-F- XK 47.5mg, (100%),
N F)kw-1-AFHR) | RAEEK
N=‘§ 5,6-— £.-4H-2k 4 5F
é) [4,5,1-ij]* ok
F
NMR 7.47 (d, 1H), 7.17 (m, 3H), 6.98 (t, 2H), 4.3 (1, 2H), 3.85 (s, 2H), 2.98 (m, 4H), 2.28
(m, 1H), 2.2 (m, 4H), 1.73 (m, 4H)
26.109 F 78-=fi-2-[4-(4-F-  |11.4mg, (74%),
m RR)RAIAT  |[remkd
N=-§ %]-5,6-—$-4H-2%
é? o X [4,5,1-ij |50k
N | 7.35 (m, 1H), 7.17 (m, 2H), 6.97 (t, 2H), 431 (t, 2H), 3.83 (s, 2H), 3.05 (m, 4H), 2.52
MR (m, 1H), 2.26 (m, 4H), 1.72 (m, 4H)
26.110 ;A
o 2-[4-(4-A-FHE)o% [27.2mg, (54%),
_N:\’ R-1-AFHR]33-=  |HERKY
"‘j R34 554,
#-1,2a- = 8 F-R-
éj 7-F 8 T B8
F
NMR 8.09 (s, 1H), 7.49 (s, 1H), 7.18 (dd, 2H), 6.99 (t, 2H), 4.12 (s, 2H), 3.95 (3, 3H), 3.87
(s, 2H), 2.95 (br, 2H), 2.58 (m, 1H), 2.3 (br, 2H), 1.85 (br, 2H), 1.74 (m, 8H)
26.111 NS G 24-G-R-ERA)%  [38.5mg, (76%),
N:\/ 1A TR]3I= |G EBRKRY
=\ T 4-34-=5,-5-5,
N #-1,2a-—f F-E-
é) 7-% 8 P B
F
NMR 8.09 (s, 1H), 7.49 (s, 1H), 7.27 (dd, 1H), 6.94 (dd, 1H), 6.89 (m, 2H), 1.41 (5, ZH),
3.95 (s, 3H), 3.87 (s, 2H), 2.95 (br, 2H), 2.59 (m, 1H), 2.34 (br, 2H), 1.86 (br, 2H),
1.74 (m, 8H)
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26.112 N 2-{4-2-(4-R-EX)-  [50.2mg, (94%),
Nj\, TR RR-1-A T B EER Y
N=S )E} ‘393':— EF £'3 ,4'
N Z -5 4-1,2a-—
B Ie-R-7-F B F By
F
NMR 8.08 (s, 1H), 7.48 (s, 1H), 7.1 (dd, 2H), 6.96 (t, 2H), 4.0 (s, 2H), 3.95 (s, 3H), 3.8 (br,
2H), 2.8 (t, 2H), 2.59 (br, 2H), 2.09 (m, 2H), 1.7 (m, 8H), 1.54 (m, 2H), 1.29 (m, 3H)
26.113 S o 54.8mg, (86%),
\@NJ TR2[U-ERE  FeEk
N=H F)-kee-1- A F K-
N 3,4- = £-5-F.%-
1,2a- = R #&-%&
NMR 7.31(s, 1H), 7.19 (dd, 2H), 6.98 (t, 2H), 6.76 (s, 1H), 4.49 (s, 4H), 3.87 (s, 2H), 2.96
(br, 2H), 2.56 (m, 1H), 2.26 (id, 2H), 182 (br, 2H), 1.7 (td, 2H)
26.114 a 0] 7-R-2-[4-(G- A% 55.9mg, (88%),
N EIR T SIS F AN PV N
N=S 3,4- = &-5- .7k
%N 1,2a-= 8-
F
NMR 732 (s, 15), 7.25 (m, 1H), 6.98 (4, 1H), 6.94 (m, 2H), 6.77 (d, 1K), 4.51 (s, 4H), 3.88
(s, 2H), 2.96 (br, 2H), 2.55 (m, 1H), 2.28 (td, 2H), 1.86 (br, 2H), 1.69 (td, 2H)
26.115 q\[;ﬁ 7-8-2-{4-2-(4-8-%  |58.9mg, (86%),
N% R)-TR]RR-1-E | HeBk
W %}-3,4-= 5 -5-8,
N b
#-1,2a-= f.3%-
NMR 729 (s, 11), 7.11 (dd, 2H), 6.96 (4, 2H), 6.74 (s, 1H), 4.46 (s, 4H), 3.8 (s, 2H), 2.82
(dd, 2H), 2.58 (td, 2H), 2.1 (m, 2H), 1.74 (br, 2H), 1.52 (m, 2H), 1.25 (m, 3H)
26116 | O 7-F-2-[4-2,4-=
-#-2-[4-2,4-= R~ |46.9mg, (70%),
\?E"J RE)kez-1-4 4] |» Jﬂgﬁi )
—ﬁ 34-—H-5-F -
1,22—:%{,%’3-%
F
F
NMR 731 (s, 1H), 7.18 (m, 1H), 6.70 (m, 3H), 4.49 (s, 4H), 3.8 (s, 2H), 2.96 (or, 2H), 2.84
(m, 1H), 2.3 (td, 2H), 1.75 (m, 4H)
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26.117 B °J 7-§2-(4-[3-(4-R-E |61.6mg, (87%),
N B)-AArer1-4  [REER
W’E‘}‘&" —"5\.-5 i

A

Z12a-— 8-

azﬂ:f@

NMR 729 (s, 10), 7.12 (dd, 2H), 6.98 (td, 2H), 6.74 (dd, 1H), 4.47 (s, 4H), 3.8 (s, 2H), 2.83
(br, 2H), 2.56 (t, 2H), 2.12 (t, 2H), 1.64 (m, 4H), 1.22 (m, 5H)
26.118 ) 7-#.-2-{4-[2-(4-RA-%K  |64mg, (90%),
N FE)TERR-1-  [REBK
"‘S AT R34 &5
9 o120 — R R-E
e
NMR 73 (s, 1H), 6.98 (t, 2H), 6.83 (m, 2H), 6.75 (s, 1H), 4.47 (s, 4H), 3.96 (t, 2H), 3.82 (s,

2H), 2.84 (br, 2H), 2.18 (br, 2H), 1.73 (m, 4H), 1.57 (m, 1H), 1.29 (m, 2H)

FB 27.1: 8-#-2-[4-(4-F-FIH)-RE-1-X F K]-6,6-= F FIK-5,6-
= S-4H-2k H[4,5,1-ij]E
R
o
£ 2-F % A -8-£-6,6-— F AH-5,6- = S -4H-2K "L HH[4,5,1-1jF %k
(0.100g, 0.351mmol). 4-(4-#-FHK)-7k"2(0.091g, O.421mmol)ﬁv5ﬁﬁ§;
47(0.145g, 1.05mmol)#) LH AR EE R TR LR, REMHA LR
BeAbfE, FlKFshkikik, ZAKBEMNTIE, SEAFRE. @&
ik AR G R SEAL(BEAR, B 90% LB TR/ T —3% 2M 2/ T BE
W R T AP SBL), 1F3)% % & E4k(0.124g, 83%). 'H NMR (300
MHz, CDCly): 7.35 (dd, 1H), 7.17 (m, 3H), 6.98 (m, 2H), 4.44 (dd, 2H),
3.85 (s, 2H), 3.33 (s, 6H), 3.00 (m, 2H), 2.56 (m, 1H), 2.40 (m, 2H), 2.26
(m, 2H), 1.73 (m, 4H).

53645] 28.1: 8-F-2-[4-(4-R-FKA)-R-1-K T 3]-4,5,92,9b-79 S 2k
o 3f(4,5,1-ij]5 Hk-6-AR
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B 8- #-2-[4-(4-F-FH)IR - 1- K F A ]-6,6-—F & -56-—4.-
4H 2Re HH[4,5,1-j B E T 4ml TFA (20%% — R FIwiik), AER
THH 1 DAaf, AEEBREN, AR ERAMET LR LB, A
BB E AN, KA Kikik, 2 RKARBRMTIR, TR H R
4. RitPRik AR G ALGAEAR, B 50%LBR LBS/ TR —2% 2M £,
/T B4 — RF S 2ERL), #F5] 8 & ER(0.078g, 88%). 'H NMR
(300 MHz, CDCls): 7.64 (dd, 1H), 7.47 (dd, 1H), 7.18 (m, 2H), 7.00 (m,
2H), 4.73 (t, 2H), 3.91 (s, 2H), 3.14 (t, 2H), 3.00 (m, 2H), 2.56 (m, 1H),
2.32 (m, 2H), 1.87 (m, 2H), 1.75 (m, 2H).

S 29.0: 4-F-1-[4-4-B- R )Tk -1- 4 F £ ]-89-— £.-7H-
2,7,9a- = 8% - K [cd]BE-6-F7

:
e
(o8

FEAKBEF, B1EA TR Qm)F I EMR T, LB A
8- - 2-[4-(4- M- Ik )RR 1- B F AR ]-4,5,92,9b-79 sk 57 (4,5, 1-ij %
#-6-87(0.050g, 0.131mmol)F= & £AL44(0.011g, 0.170mmol). £ Fi%
T 3 DB, mABRAIERSY, AiFBEBRAMNT I, 4
KRSWFR OB OB IR, A HER Ko hKkik, 2 RKAB%
TR, RS IRYE. @itk G R E LR, A 2% 2M &Y
TR &) R TR eM), AR R FRAE, F2)%4%E E1K0.020g;
38%). 'H NMR (300 MHz, CDCly): 7.87 (dd, 1H), 7.62 (dd, 1H), 7.32

(m, 1H), 7.17 (m, 2H), 6.99 (m, 2H), 5.31 (s, 2H), 4.62 (br, 2H), 3.86 (s,
2H), 3.82 (m, 2H), 2.95 (m, 2H), 2.54 (m, 1H), 2.29 (m, 2H), 1.86 (m, 2H)
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1.70 (m, 2H).

F364) 30.1: (i) [4R]-F=(ii) [4S]-8- F-4- F F-2-{[4-(4-= R F AL-KH)-
‘f&%’l‘gl ‘? E}"596‘:‘ 5\‘-41'1-"*\"5?_?1‘ [4’5,1'1,]]“%9‘*
N, ()

F:‘é F
FoN PN

A HPLC, 4& 21.4 mm x 250 mm Chiralcel OJ 4 L, ¥#4hi¥se 8-
B-4-F 2 {[4-(4- = BT A -F AUk -1- 4] F K )-5,6- = R-4H-2k
FH[4,5,1-j]7EH 0 B A H 4 sTweik, A 25% EtOH/% i Bk 2K,
& & A 15 ml/min.
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