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EXAMPLE Structure 1H NMR MS (ESI) 

48 8.58-8.59 (m, 1H), 8.51-8.55 (m, 11-1), MS 252.1 

7.81-7.84 (d, 1H), 7.72-7.77 (dd, 1H, (M+H). 

7.28 (s, 1H, 7.13 (s, 1H, 4.19 (s, 3H.  

49 1/11 9.55-9.57 (s, 111, 8.81-8.87 (m, 2H), MS 250.1 

4 8.67 (s, 1}, 8.57-8.62 (m, 1, 7.9 

7.97 d, 111), 7.84-7.91 (dd, 1H.  

50 - 8.85-8.87 (d, IH), 8.36-8.39 (d, 111), MS 322.0 

\ / 8.16 (s, 111), 8.00-8.01 (t, 111),7.90-7.96 

(t,11, 7.45-7.49 (in, 11, 7.29 (s, 11. 

51 8.83-8.85 (d, 1H), 8.33-8.36 (d, 111), MS 316.1 

8.20-8.23 (d, 21, 7.87-7.93 (t, 11, (+I. 

7.39-7.46 (m, 311), 7.08-7.23 (in, 511). 

52 (HCl salt in CD300) 8.95-9.05 (br, 111), MS 284.6 

8.84-8.87 td, 1H) 8.76-8.80 (t, 111), , (M+R).

 

8.19-8.25 (t, 111), 7.40-7.41 (d, 211), 

6.74-6.76 (t,1H), 3.92 (s, 6H).  

53 8.85-8.87 (d, 111), 8.37-8.40 (d, 1H), MS 274.6 

8.07-8.11 (m, 211), 7.90-8.00 Cm, 311), +11). 

7.59-7.67(rn, 311), 7.43-7.48(m, 111).  

54 ND MS 304.6 

55 

’N’ 

71 8.71 -8.72 (in, 1H, 8.66 (m, 1H, 8.51 

- 8.54 (m, 111), 8.15- 8.16 (in, 111), 

MS 267.4 

(Mtifl). 

8.06- 8.10 (in, 111), 7.94 (dd, 1H), 7.77 

-7.80(m,1H).  

56 9.32 (d, 111), 8.65 - 8.67 (m, 1H), 8.50- MS 239.1 

8.52 (m, 111), 8.14 
- 8.15 (m, 111), 7.91 (M+}). 

�c 0-
(d, 111), 7.32 (d, 1H). 

-71-
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EXAMPLE Structure ’II NMR MS (ESP 

57 8.59� 8.60 (in, 1H), 8.45 - 8.48 (in, MS 252.1 

113), 8.08 - 8.10 (m, 1H), 7.94 (d, 111), (M+H). 

(y_ 7.87 (dd, 111), 6.91 (d, 113), 3.98, (s, 
,N-N 

3H. 

58 8.80 (d, 11-1), 8.63 
- 8.64 (m, 111), 8.55 - MS 239.0 

8.57 (m, 113), 8.51 (d, 1H), 7.97 - 7.99 (M+fl). 

(m, 113), 7.87 (dd, 1ff).  

N ’/ 8.61 (m, 113), 8.44� 8.50 (in, 113), 8.11 MS 238.0 

N-N- 8.12 (in, 111), 8.00 (in, 113), 7.91 (dd, 

11-1), 6.96 (in, 111). 

60 8.68 - 8.69 (in, 111), 8.60 - 8.62 (in, MS 238.0 

1H), 8.06 - 8.09 (in, 1H), 7.94 (dd, 1H), (M+H). 

7.87 (s, 213). 
N 

4 

61 ° li 10.51 (s, 113), 8.66 (in, 113), 8.50� 8.52 

(in, 113), 8.27� 8.28 (in, 111), 8.12� 

MS 265.1 

(Mt+H). 
N 8.14 (m, 113), 7.93 (dd, 113), 7.47 - 7.53 

(m,2}1).  

62 Br hY 8.96 (in, 113), 8.57 (m, 113), 8.45 - 8.47 

(m, 1H), 8,36 - 8.38 (m, 1H), 8.21 
- 

MS 345.2 

(M-i.H). 

8.24(m,2H). 

63 F 8.71 - 8.73 (m, 111), 8.56 (m, 113), 8.45 

- 8.47 (in, 113), 8.22� 8.25 (in, 113), 

MS 285.0 

(M4+H). 
’’ 8.07-8.10(m IM, 7.77--7.81 (m, 113). 

F 

64 iii 8.45 (in, 113), 8.27 - 8.36 (m, 113), 7.98 MS 257.0 
(0 

p"&. (s, 113), 7.58 - 7.60 (in, 113), 7.49 (m, (M+H). 

NN 
p 

113). 

-72-
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j$) 

EXAMPLE Structure 113 
- 

65 (] o-J) 8.91 (m, 1H), 8.74 (m, 113), 8.38 -8.40 MS 324.3 

(m, 113), 8.09 (dd, 113), 8.04 - 8.07 (in, (M+11). 

21-1), 7.91 (s, 2H), 7.41 -7.43 (m, 113) 

66 -4-N
 8.51 (m, 113), 8.40- 8.42 (m, 111), 8.23 MS 270.5 

- - 

8.25 (m, 1H), 7.23 (m, 113)2.30 (s, (Mi-i-H).

 

F 3H). 

67 8.61 (d, 113), 8.53 - 8.54 (in, 113), 7.85 - MS 325.1 

7.87 (in, 113), 7.75 -7.78 (in, 113), 7.60 (M+H). 

(d, 113), 7.54 (dd, II]), 7.33 -7.36 (in, 

111).  

68 9.09 (d, 213), 8.67- 8.68 (in, 113), 8.53 - MS 336.3 

8.62 (m, 113), 7.90 - 7.92 (m, 113), 7.86 (M+H). 

- 7.88 (m, 113), 7.72 (t, 113), 7.61 - 7.66 

7.39 -7.42 (in, 113).  

69 8.65 (a, 1HO, 8.56 - 8.57 (m, 111), 7.97 MS 324.0 

(d, 113), 7.83 -7.87 (m, 213), 7.60- 7.64 (M-i-H). 

(in, 213), 7.34 -7.36 (in, 113), 6.93 (d, 

70 8.70 (d, 113), 8.58 - 8.60 (in, 11]), 7.94 MS 338.3 

-Nib- (d, 111), 7.90 - 7.92 (m, 
in), 

7.86 - 7.88 (Mi-i-H). 

(m, 113), 7.68 (dd, 1H), 7.64 (m, 113), 

7.36 -7.38 (in, 113), 6.90 (ci, 113), 4.02 

(a,3}3).  

71 8.51 (s, ill), 8.40-8.43 (m, 
in), 

8.13 
- MS 270.3 

8.19 (in, 113), 7.96 (d, 113), 6.94 (d, 113),  
F 4.00 (s, 313). 

72 8.9-8.85 (br, JH) 8.57-8.56 (m, 213), MS 

yo 

8.41-8.37 (in, 113), 8.30-8.27 (m, 413), 315.98 

7.9 (dd, 113), 7.87 (br, 113), 7.57 (d, 

213). I

-73-
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WHAT IS CLAIMED IS: 

1. A compound represented by Formula (1): 

c\ 

A- N 
/ 

N 
zzzzz( 

B---O 
NN 

5 (F 

or a pharmaceutically acceptable salt thereof, wherein 

X and Y each independently is aryl or heteroaryl wherein at least one 

of X and Y is a heteroaryl with N adjacent to the position of attachment to A or B 

respectively; 

10 X is optionally substituted with 1-7 independent halogen, -CN, NO2, 
-CI..6alkyl, -CI6alkenyl, -CI6alkyny1, _6i_.NR1R2, -C(=NR1)NR2R3, - 

N(=NR1)NR2R3, -NR1COR2, -NR1CQ2R2,iNR1SO2R4, -NR1CONR2R3,--SR4, 

-SOR4, -S02R4, -SO2NR1R2, 4ORl,-0O2Ri, -CONR1R2, -C(=NR1)R2, or - 

C(=NOR1)R2 substituents, wherein optionally two substituents are combined to form 
15 a cycloalkyl or heterocycloalkyl ring fused to X; wherein the -Clalkyl substituent, 

cycloalkyl ring, or heterocycloalkyl ring each optionally is further substituted with 1-5 
independent halogen, -CN, -C 1-6alkyl, -O(CO6alkyl), -O(C3...7cycloalkyl), - 

O(aryl), -O(heteroaryl), -N(Coalkyl)(Coalkyl), -N(Co6alkyl)(C37cycloa1kyl), or 
-N(Coalkyl)(aryl) groups; 

20 R2, and R3 each independently is -CO6a1kyl, -C37cycloalkyl, 

heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 
halogen, -CN, -CI6alkyl, -O(Co..6alkyl), -O(C37cycloalkyl), -O(aryl), 

O(heteroaryl), -N(Coalkyl)(Co6alkyl), -N(Coalkyl)(C37cycloalkyl), -N(C.. 

6allcYl)(arYl) substituents; 

25 R4 is -Cl6alkyl, -C37cycloalkyl, heteroaryl, or aryl; optionally 

substituted with 1-5 independent halogen, -CN, -CI6alkyl, -O(Co6alkyl), -O(C3.. 

7cycloalkyl), -O(aryl), -O(heteroaryl), -N(Coalkyl)(Calkyl), -N(CO-6alkyl)(C3.. 

7cycloalkyD, -N(Calkyl)(aryl) substituents; 

-96-
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A is -CO4alky1, -CO2a1ky1--SO--Co2a1kyl-, -.Coallcyl-SO2-00 

2alkyl-, -CO2a1kyl-CO-CO2alkyl-, -Ca1kyl-NR9C0-Co2alkyl--, -0O2a1ky1--

NR9S02-CQ2alkyl- or -heteroCo4alky1; 

Y is optionally substituted with 1-7 independent halogen, -CN, NO2, 
5 -Clalkyl, -Cl6alkenyl, -CIalkynyl, -OR5, -NR5R6, -C(=NR5)NR6R7, 

-N(=NR5)NR6R7, -NR5COR6, -NR5CO2R6, -NR5S02R8, -NR5CONR6R7,--SR8, 

-SORS, -S02R8, -S02NR5R6, -COR5, -0O2R5, -CONR5R6, -C(=NR5)R6, or - 

C(=NOR5)R6 substituents, wherein optionally two substituents are combined to form 
. a cycloalkyl or heterocycloalkyl ring fused to Y; wherein the -Cl6alkyl substituent, 

10 cycloalkyl ring, or heterocycloalkyl ring each optionally is further substituted with 1-5 
independent halogen, -CN, -Cl6alkYl, -O(Coalkyl), -O(C37cycloalkyl), - 

O(aryl), -O(heteroaryl), -N(Calkyl)(C37cycl0aJkyl), or 

-N(Coa1kyl)(aryl) groups; 

R5, R6, and R7 each independently is .-COalkyl, -C37cycloalkyl, 

15 heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 
halogen, -CN, -Cl6a1ky1, -O(Coa1kyl), -O(C37cycloalkyl), -O(aryl), - 

O(heteroaryl), -N(Co6aikyl)(Co_6a)kyl), .N(CØaikyl)(C37cycl0alkyl),  -N(CØ 

6a11cY1)(arYl) substituents; 

R8 is -Cl6a1ky1, -C37cycloalkyl, heteroaryl, or aryl; optionally 

20 substituted with 1-5 independent halogen, -CN, -Cl6alkyl, -O(CO-6alkyl), -O(C3 

7cycloalkyl), -O(aryl), -O(heteroaryl), -N(Cçj6alkyl)(CO6alkyl), -N(Co6alkyl)(C3 

7cycloalkyl), -N(Coalkyl)(aryl) substituents; 

B is -CO4alkyl, -CO...2alkyl--S02-00.. 

2alkYl, -CO..2alkYl-CO--CO2a1kYl--, -CO2a11cyl-N’°CO-CO 
-, - 0-2alkYl-- 

25 NR10S02-CO2a1kyl- or -beteroCj..4alkyl; 

R9 and RIO each independently is -CO6alkyl, -C37cyClOalkyl, 

heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 

halogen, -CN, -CIoalkyl, -O(CO..6a]kyl), -O(C3..7cycloalkyl), -O(aryl), - 

O(heteroaryl), -N(Co.alkyl)(Coalkyl), -N(Calkyl)(C37cycl0alkyl), -N(C0 

30 6alkyl)(aryl) substituents; and 

any N may be an N-oxide. 

-97-
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1oJ 

EXAMPLE Structure ’H NMR MS (ESI) 

(ddd, iN), 7.29 (dd, IN), 6.83 (d, 

iN)  

47. 
/ 

N 

N C-NN 

8.98 (br s, 111), 8.83 (d, 111), 8.45 

(dd, 111), 8.32 (d, 111), 8.26 (dt, 1H), 

MS 358 

(M+H)  
/ - 

8.26 (d, 111), 8.16 (dd, 111), 8.10 (dt, 

111), 8.01 (dt, iN), 7.64 (ddd, 1H), 

7.32 (dd, iN), 6.86 (d, iN)  
48. 8.84 (d, 111), 8.35 (dd, 111), 8.32 (s, 

111), 8.31 (dd, 1H), 8.23 (dd, iN), 

MS 358 

(M+H) 

8.15 (dd, 1H), 8.14-8.08 (in, 211), 

7.87 (dd, 111), 7.64 (ddd, 11-I), 7.27 

(dd, 1H), 6.83 (d, 111)  

49. J’)) 8.60 (s, 111), 832-8.51 (d, 111), MS 

CN 

8.364-8.358 (t, 111), 7.923-7.919 (t, 

1H), 7.88-7.7.86 1H), 7.77-7.72 

410.97 

(m, (M’+H). 

(in, 4H), 7.697-7.658 (m, 2H), 7.56-

7.53 (m, 211), 7.50-7.47 (m, 111).  __________  

50. -Q 8.85 (s, 111), 8.68-8.67 (d, IN), 8.33- 

8.31 (dd, 1H), 8.27-8.55 (d, 111), 

MS 

382.41 
F

 

8,17-78.00 (m, 7H), 7.54-7.46 (m, ctvf+H). 

311), 7.31-7.30 (m, 1H).  

51. 9.60 (d, 111), 9.01 (d, 111), 8.99 (d, MS 302.2 

)’ 111), 8.87 (d, 111), 8.78 (m, 1H), 8.75 (M4+H). 

(d, 111), 8.39 (d, 111), 8.02 (d, 111), 

7.94 (dd, 111), 7.50 (m, 211). 

52. 9.51 (d, 111), 8.90 (d, 111), 8.85 (d, MS 316.5 

- N 
111), 8.70 (dd, 1H), 8.36 (d, 1H), (M+H). 

N_C 7.92 (dd, 1H), 7.46 (m, 1H), 7.25 
N (dd, 111), 7.19 (d, 111), 6.91 (dd, 

111), 6.84 (ci, 111’), 3.89 (s, 2H).  
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EXAMPLE Structure 111 NMR MS (ESI) 

53./ \ 9.66 (d, [H), 8.97 (s, 1H), 8.86 (d, MS 326.4 

111), 8.79 (m, 111), 8.38 (d, 111), 7.94 (+11). 
(dd, 111), 7.87 (d, 11D, 7.78 (dd, 

111), 7.63 (in, 211), 7.47 (in, 111). 

54. / \ 9.51 (d, 111), 8.79 (d, 111), 8.74 (d, MS 316.0 

111), 8.68 (m, 11-1), 8.49 (m, 211), (M4+11). 

?-ON/ 

8.36 (d, 11), 8.03 (dd, 111), 7.58 (in, 

ZZN 1H), 7.40 (d, 1H), 2.42 (s, 311). 

55. 9.06 (ci, 111), 9.00 (ci, 111), 8.79 (dd, 

111), 8.23 (dd, 111), 8.09 (m, 211), 

MS 345.3 

+11). 
N 7.70 (d, 111), 7.64 (in, 211), 7.58 (in, 

111), 7.53 (in, 111), 4.07 (s, M.  

56. 
CM, 

9.25 (ci, 211), 8.94 (s, broad, 111), 

8.70 (s, broad, 111), 8.49 (m, 211), 

MS 331.9 

+f1). 
8.18 (s, 1H), 8.13 (d, 111), 7.97 (s, 

broad, 111), 7.91 (dd, 111), 4.23 (s, 

311).  

57.Oy???
 

 ND MS 346.3 

(M+H). M.P 

58. °’ 9.06 (in, 211), 8.81-8.92 (in, 311), MS 374.3 
-I) 8.25 (m, 211), 8.16 (ci, 111), 8.14 (s, (M+H). 

MI- 111), 7.93 (ci, 111), 4.07 (s, 311). 

59. 
CM, 

8.86-8.92 (in, 211), 8.39 (d, 111), MS 356.4 

7.91-8.08 (in, 411), 7.69 (d, 111), (+11). 

N 7.43-7.51 (in, 211), 4.05 (s, 311). 
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EXAMPLE Structure 111 NMR MS (ES!) 

60. 
cy�CH, 

8.89 (in, 2H), 8.69 (d, 111), 8.39 (d, 
MS 357.3 

j 111), 8.11 (d, 111), 8.02 (d, 111), 7.94 
N 

(dd, 111), 7.73 (d, 1H), 7.48 (m, Ili), 

4.08 (s, 3H).  

61. cH 8.90 (d, 111), 8.39 (d, 1H), 7.89-8.00 

(m, 411), 7.79 (d, 111), 7.66 (d, 111), 

MS 355.3 

(M+H). 

7.56 (m, 111), 7.49 (in, 211), 3.96 (s, 

311).  

62. 

__ 

CH. 
, 8.88 (d, 1H), 8.38 (d, 1H), 8.00 (d, MS 355.3 

111), 7.92 (m, 211), 7.73 (d, 211), 7.69 +11). 

(d, 211), 7.49 (m, 211), 3.98 (s, 311).  

63. 
CH, 

9.02 (d, 111), 8.37 (d, 111), 8.21 (d, MS 361.1 

111), 7.99 (d, 111), 7.91 (in, 211), 7.63 (+11). 
,d (in, 211), 7.46 (m, 111), 6.72 (m, 111), 

4.04 (s, 3H), 4.03 (s, 311).  

64. / " 8.95 (d, 111), 8.88 (d, 111), 8.68 (in, MS 315.4 

ONY- 

111), 8.41 (d, 111), 8.33 (s, 111), 8.20 (M’-i-H). 

(s, 111), 8.01 (in, 111), 7.95 (m, 111), 

CH3 7.56 (s, 111), 7.45 (m, 211), 2.59 (s, 

311). 

65. 8.88 (d, 111), 8.78 (d, 111), 8.41 (d, MS 411.0 

111), 8.32 (s, 111), 7.96 (in, 211), 7.82 +H+2) 

(m, 111), 7.50 (m, 111), 7.34 (m, 211), 

3.95 (s, 311).  

66. 8.92-8.94 (in, 111), 8.77-8.79 (m, MS 334.3 

HC 1H), 8.38-8.40 (in, 111), 8.11-8.16 (M+H). 

(in, 311), 8.02-8.04 (in, lff),7.62 (s, 

111)  

67. 8.8 (d, 111), 8.18-8.20 (m, 111), 8.09- MS 334.2 
4-

H/� 8.18.10 (m, 111), 8.05 (d, 111), 7.97 (d, (M4-i-H). 

111), 7.92 (m, 1110, 7.90 (s, 114) 

-61-
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WHAT IS CLAIMED IS: 

1. A compound represented by Formula (1): 

O BØ  

A ._.-N I 
NN 

5 (I) 
or a pharmaceutically acceptable salt thereof, wherein 

X and Y each independently is aryl or heteroaryl wherein at least one 

of X and Y is a heteroaryl with N adjacent to the position of attachment to A or B 

respectively; 

10 X is optionally substituted with 1-7 independent halogen, -CN, NO2, 
-Cl6alkyl, -Cl6alkenyl, -Cl6alkynyl, -OR1, -NR1R2, -C(=NR1)NR2R3, 

-N(=NR1)NR2R3, -NR1COR2, .-NR1CO2R2, -NR1SO2R4, -NR1 CONR2R3,-SR4, 

-SOR4, -S02R4, -SO2NR1R2, -CORI, -0O2R1, -CONR1R2, -C(=NR1)R2, or 

-C(=NOR1)R2 substituents, wherein optionally two substituents are combined to 
15 form a cycloalkyl or heterocycloalkyl ring fused to X; wherein the -CI6alky1 

substituent, cycloalkyl ring, or heterocycloalkyl ring each optionally is further 
substituted with 1-5 independent halogen, -CN, -Cl..6a1kyl, -O(C.6alkyl), -O(C3 

7CyClOallCyl), -O(aryl), -N(C1,alkyl)(Cç.6alkyl),  -N(Co6a1ky1)(C3_7cycloalkyl), or 

-N(CO6alky1)(ary1) groups; 

20 Ri, R2, and R3 each independently is --CO..6alkyl, -C37cycloalkyl, 

heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 
halogen, -CN, -CI6a1kY1, --O(CO6alkyl), -O(C37cycloaIkyl), -O(aryl), -N(C 

6a1ky1)(C06alkyl), -N(Coalkyl)(C37cycloalkyl), -N(Coalkyl)(aryl) substituents; 

R4 is .-Cl6a1kyl, -C37cycloalkyl, heteroaryl, or aryl; optionally 

25 substituted with 1-5 independent halogen, -CN, -C16a1kyl, -O(CO-6alkyl), -O(C3 

7cyClOalkyl), -O(aryl), -N(Coalkyl)(Coalkyl), -N(Co6alkyl)(C37cycloaIkyl), - 

N(Co6a1kyl)(aryl) substituents; 

A is -CO.4alkyl, -CO..2alkYl-SO-CO2alkYl4-CQalkyI-SO-Co 

2alkyl-, -CO2alkyl--COCO2alkyl-, -Co..2aiky1-NR!C0----c02alkyl-, -.Coalkyl-

30 NR9SO2-CO.2aikyl- or -heteroCØ4alkyl; 
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W is -C37cyc1oalkyl, -heteroC37cycloalkyl, -CO6alkylor-00 

6alkylheteroaryl optionally substituted with 1-7 independent halogen, -CN, NO2, -j 

6alkyi, -Cl6alkenyl, -Cla1kynyl, -OR1, -NR1R2, _C(=NR1)NR2R3, 

-N(=NR1)NR2R3, -NR1COR2, -NR1CO2R2, -NR1S02R4, _NR1CONR2R3,-SR4, 

5 -SOR4, -S02R4, -S02NR1R2, -COR1, -CO2R1, -CONR1R2, -C(=NRL)R2, or 

-C(=NOR1)R2 substituents; 

Y is optionally substituted with 1-7 independent halogen, -CN, NO2, 
-CI.6alkyl, -CI6alkenyl, -Clalkynyl, -OR5, -NR5R6, -C(=NR5)NR6R7, 

-N(=NR5)NR6R7, -NR5COR6, -NR5CO2R6, -NR5SO2R8, -NR5CONR6R7,-SR8, 

10 -SORS, S02R8, -SO2NR5R6, -CORS, -CO2R5, -CONR5R6, -C(=NR5)R6, or 

-C(=NOR5)R6 substituents, wherein optionally two substituents are combined to 
form a cycloalkyl or heterocycloalkyl ring fused to Y; wherein the -C16alkyl 

substituent, cycloalkyl ring, or heterocycloalkyl ring each optionally is further 
substituted with 1-5 independent halogen, -CN, -CI6alkyl, -O(Co.6alkyl), -O(C3. 

15 76ycloalkyl), -O(aryl), -N(Coalkyl)(Coalkyl), N(Coa1kyl)(C37cycloalkyl), or 

-N(Calkyl)(aryl) groups; 

R5, R6, and R7 each independently is -CO..6alkyl, -C37cycloalkyl, 

heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 
halogen, -CN, -CIalkyl, -O(CO6alkyl), -0(C37cycI0alky1), -O(aryl), -N(C0 

20 6alkyl)(CO6alkyl), -N(Co_alkyl)(C7cycloalkyl), -N(C.alkyl)(aryl) substituents; 

R8 is -CI6alkyl, -C37cycloalkyl, heteroaryl, or aryl; optionally 

substituted with 1.-5 independent halogen, -CN, -Clalkyl, -O(CO6alkyl), -O(C3 

7cycloalkyl), -O(aryl), -N(Co6alky1)(Co.6alky1), -N(Coalkyl)(C37cycloalkyl), 

-N(Coalkyl)(aryl) substituents; 

25 B is -CO.4alkyl, -CO2alkyl-SO--CO2alkyl-, -0O2alky1---CO 

2alkYl-, -CO2allcyl--cQ=CO2alkyl--, -co2alkyl-NR’°c0-co2alky1-,  -Calkyl-

NR’0O2CQ-2alkyl- or -heteroCo4alkyl; 

R9 and RIO each independently is -CO6alkyl, -C37cycloalkyl, 

heteroaryl, or aryl; any of which is optionally substituted with 1-5 independent 
30 halogen, -CN, -Cl.óalkyl,  -O(CO.-6alkyl), -O(C37cycloalkyl), --O(aryl), -N(C0 

6a1kyl)(C06a1kyJ), -N(Coalkyl)(C37cycl0alkyl), -N(CO_6alkyl)(aryl) substituents; 

Z is -C37cycloalkyl, -heteroC37cycloalkyl, -COóalkylaryl,  or -Co 

6alkylheteroaryl optionally substituted with 1-7 independent halogen, -CN, NO2, -Ci 
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6alkyl, -Cl6alkenyl, -Cl6alkynyl, -OR1, -NR1R2, -C(=NR1)NR2R3, 

-N(=NR1)NR2R3. -NR1COR2, -.NR1CO2R2, -NR1S02R4, -NR1CONR2R3,--SR4, 

-SOR4, -S02R4, -SO2NR1R2, -CUR1, -CO2R1, -CONR1R2, -C(=NRI)R2, or 

-C(=NOR1)R2 substituents; 

5 one of W and Z is optionally absent; and 

any N may be an N-oxide. 

2. The compound according to Claim 1, or a pharmaceutically 

Sacceptable salt thereof, wherein 

10 X is 2-pyridyl optionally substituted with 1-4 independent halogen, 
-CN, NO2, -CI6alkyl, -Cl6alkenyl, -Cl..6alkynyl, -OR’, -NRIR2, 

-C(=NR1)NR2R3, -N(=NR1)NR2R3, -NR1COR2, -NR1CO2R2, -NR1SO2R4, 

-NR1CONR2R3,--SR4, -SOR4, -S02R4, -SO2NR1R2, -COR1, -CO2RI, -CONR1R2, 

-C(=NR1)R2, or -C(=NOR1)R2 substituents, wherein optionally two substituents are 
15 combined to form a cycloalkyl or heterocycloalkyl ring fused to X; wherein the -C 

6alkyl substituent, cycloalkyl ring, or heterocycloalkyl ring each optionally is further 

substituted with 1-5 independent halogen, -CN, -CI6alkyl, -O(Co6alkyl), -O(C3 

7cyCloalkyl), -O(aryl), -N(C06alkyl)(C06alky1), -N(C06alkyl)(C37cycl0alkyl), or 

-N(Coalkyl)(aryl) groups. 

20 

3. The compound according to Claim 2, or a pharmaceutically 

acceptable salt thereof, wherein 

. Y is phenyl optionally substituted with 1-5 independent halogen, -CN, 
NO2, -Cl..6alkyl, -CI..6alkenyl, -Cl6alkynyl, -OR5, -NR5R6, -C(=NR5)NR6R7, 

25 -N(=NR5)NR6R7. -NR5COR6, -NR5CO2R6, -NR5SO2R8, -NR5CONR6R7,--SR8, 

-SOR8, -SO2R8, -SO2NR5R6, -COR5, -0O2R5, -CONR5R6, -C(=NR5)R6, or 

-C(=NOR5)R6 substituents, wherein optionally two substituents are combined to 
form a cycloalkyl or heterocycloalkyl ring fused to Y; wherein the -CIalkyl 

substituent, cycloalkyl ring, or heterocycloalkyl ring each optionally is further 
30 substituted with 1-5 independent halogen, -CN, -CI..6alkyl, -O(Co5alkyl), -O(C3.. 

7cycloallCyl), -O(aryl), -N(Co6alkyl)(Coalkyl), -N(Coalkyl)(C37cycloalkyl), or 

-N(C06alkyl)(aryl) groups.. 
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2 
is hydrogen or CI�C6 alkyl; A is �O(CH2)n�B, 

5-SUBSTITUTED N-ALICYLATED TETRAZOLES or 
 

BRIEF SUMMARY OF THE INVENTION 

The invention relates to compounds of the formula 
�O�CH fjrB 

10 

-?Iop 

(CH),,�He (CH2)mHCt 

A B is  

N�N N=N 

wherein R1 is hydrogen or halogen; li)is hydrogen or Het is a 5- or 6-membered heterocycle, containing 
C2-C4 alkanoyl; R3 is hydrogen or Cl-C(, alkyl; A is one or two nitrogens and optionally monosubstituted by 
�0(CH2),,�B Ct-C6 alkyl, preferably 3-pyridyl, 4-pyridyl or 1 -
or, imidazolyl; 

20 n is an integer from 3 to 8; and m is an integer from 1 
to 6; or a pharmaceutically acceptable acid addition salt . 

B thereof. 
�O--CH2 Preferred compounds of formula I are those wherein 

Rj is chlorine; R2 is hydrogen; R3 is propyl; A is 
25 �0�(CH2)n�B; 

(CH2)mHet (CHI) Het B is 

N�N 

Bls__40 
or 

(CH),�HeI 

30 
N�N NN

 
Het is a 5- or 6-membered heterocycle, containing one N � N 
or two nitrogens and optionally mono-substituted by 
CI -C6 alkyl; n is an integer from 3 to 8; and m is an 35 Het is 3-pyridyl, n is an integer from 3 to 5 and m is an 
integer from I to 6; or pharmaceutically acceptable acid integer from I to 4. 
addition salts thereof. The compounds of formula I are Other preferred compounds of formula I are those 

useful as anti-allergic agents and agents for the treat- wherein R1 is hydrogen; R2 is hydrogen; R3 is propyl; A 

ment of cardiovascular diseases is �0�(CH2)n�B; 
40 B is 

DETAILED DESCRIPTION OF THE 
INVENTION 

"alkyl" 
(CH2),�Het 

As used herein, the term denotes straight or N - 

� branched chain alkyl of up to 12 carbon atoms, or  the 
45 number of carbon atoms otherwise designated. Thus 

Ct-Ct alkyl denotes a straight or branched chain alkyl 
. 

of up to six carbon atoms. The term "alkyl" includes, 
N=N 

for example, methyl, ethyl, propyl, isopropyl, butyl, Het is 3-pyridyl, n is an integer from 3 to 5, and in is an 
t-butyl and the like. The term "alkanoyl" denotes a50  integer from I to 4, or preferably from 3 to 4. 
straight or branched chain alkanoyl of one to six carbon Still other preferred compounds of formula I are 
atoms, or the number of carbon atoms otherwise desig- those wherein R1 is hydrogen; R2 is hydrogen; R3 is 
nated. The term "alkanoyl" includes, for example, ace- propyl; A is �0�(CH2)n�B; 
tyl, propionyl, iso-butyryl and the like. As used herein B is 
the term "halogen" denotes chlorine, bromine, iodine 55 
and fluorine. 

CH �Het 2),,,  The invention relates to compounds of the formula 
N�N 

R1 
60 

N � N 

Het is 3-pyridyl, n is an integer from 3 to 5; and m is an 
2 0 A 

P’10 integer from I to 4, preferably from 3 to 4. 
R3 65 Exemplary compounds of formula I are: 

1-[2-hydroxy-3-propyl-4-[4-[l-[3-( 1H-imidazol-3-
wherein R1 is hydrogen or halogen; R2 is hydrogen or yl)propylj-IH-tetrazol-5-yl]butoxyl]phenyl]etha-
C2-C4 alkanoyl; none; 
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I -[2-hydroxy-3-pfopyl-4-[4-[2.[3-(1H-imidazol-l. 
yI)propyl-2H-tetrazol-5-yJ]butoxyl]phenyl]ethanone; 

I -[2-hydroxy-3-propyl-4-[(3-[I -[3-(3-pyridinyl)propyi]-
IH-tetrazo1-5-yIphenyImethoxy]pheny1]ethanone; 

I-[2-hydroxy-3-propyl4-[[3-[2-[3-(3-pyridinyflpropyl]-
2H-tetrazol-5-yl]phenyl]methoxy]phenyl]ethanone; 

I -[2-Iiydroxy.3-propyl-4-[[3-[2-(I H-imidazol- I - 
yI)propyl3-2H-tetvazoI-5-yl]phenyl3metho%y)phenyl-
Jethanone; 

I-[5-chloro-2-hydroxy-3-propyl-4-[5-[] -[4-(3-
pyridinyl)butyl]-IH-tetrazol-5.yI]pentyloxyjphenyl-
3ethanone 

I-[2-acetoxy-3-propyl-4-[5-[ I-[3-(3-pyridinyl)propyl]-
I H-tetrazol-5-yI]pentyloxyJphenylJethanone; 

I -[2-hydroxy-3-propyl-4-[5-[2-[3-(3-pyridinyl)propyl]-
2H-tetrazol-5-yI)pentyloxy]phenyl)ethanone; 

I -[2-hydroxy-3-propyl-4-[3-[2-[3-(3-pyridinyl)propyl]-
2H-tetrazol-5-yI]propoxyJphenyljetanone; 

I -[2-hydroxy-3-propyl-4-[4-[2-[3-(3-pyridinyl)propyl]-
2H-tetrazoI-5-yI]butoxy]phenyI)ethanone 

I -[2-hydroxy-3-propyl-4-[5-[I -[4-(3-pyridinyl)butyl]-
I H-tetrazoI-5-yI1nŁntyIoxv]phenvI1ethanone 

tet 

IH-tetrazol-5-yI)butoxy]phenyljethanone; 
l-[2-hydroxy-3-propyl-4-[4-[2-[2-(3-pyridinyl)ethyl]-

2H-terazol-5-yI]butoxy]phenyl)ethanone; 
1-[2-hydroxy-3-propyl-4-[4-[I-[343-pyridinyl)propyl]-

1H-tetrazol-5-yI}butoxy]phenyl]ethanone; and 
I-[-hydroxy-3-propyl-4-[4-[2-[3-(3-pyridinyl)propyl-

2H-tetrazol-5-yl)butoxy]phenyl]ethanone. 
142-hydroxy-3-propyl.4-[5-[1-[2-(3-pyridinyl)ethyl]-

I H-tetrazol-5-yljpentyloxyjphenyl}ethanone; 
l-[2-hydroxy-3.propyl.4-[4-[l-[I-(3-pyridinyl)methyl]-

IH-tetrazol-5-yI]butoxyJphenyl)ethanone; 
1-[2-hydroxy-3-propyI-4-4[l-[4-(3.pyridhiyI)butyI]-

1H-tetrazol-5-yI]butoxy]phenyl]ethanone; 
I-[2-hydroxy-3-propyl-4-[3-[I-[2-(3-pyridinyl)ethyl]-

1H-tetrazol-5-yI]propoxy]phenyl]ethanone; 
l-[2-hydroxy-3-propyl-4-[3-[l-(I-(3-pyridinyl)methylj-

1H-tetrazol-5-yl]propoxy]phenyl]ethanone; 
l-[2-hydroxy-3-propyl-4-[3-[I-[5-(3-pyridinyl)pentyl]-

1H-tetrazol-5-yI]propoxy]phenyl)ethanone; 
I-[2-hydroxy-3-propyl-4-[5-[2-[2-(3-pyridinyl)ethyl]-

2H-tetrazol-5-yljpentyloxy]pbenyl]ethanone; 
I-[2-hydroxy-3-propyl-4-[4-[2-[I-(3-pyridinyl)methyl]-

2H-tetrazol-5-yl]butoxy]phenyl]ethanone; 
l-[2-hydroxy-3-propyl-4-[4-[2-[4-(3-pyridinyl)butyi]-

2H-tetrazoI.5-yI)butoxyphenylJethanone; 
I-[2-hydroxy-3-propyl4.[5-[I.[3-(IH.imidazol-I-

yI)propyl]-I H-tetrazol-5-yljpentoxy]phenyljetha-
none; 

1-[2-hydroxy-3-propyl.4-[5-[2-[3-(IH-imidazol-1-
yI)propyl]-2H-tetrazol-5-yllpentoxy]phenyl]etha-
none; 

I -[2-hydroxy-3-propyl-4-[[2-[2-(IH-imidazol-1-yl)e-
thyl]-2H-tetrazol-5-yI]phenyljmethoxy]phenyl]etha-
none; 

I-12-hydroxy-3-propyl-4-[[4-[2-(1H.imidazol-1-
yl)butyfl-2H-tetrazol-5-yI]phenyl]methoxyjphenyl)e. 
thanone; 

I -[2-hydroxy-3.propyI-4-([3-I.[2-(3pyridiny1)ethy1-
I H-tetrazol-5-yl]phenyl]methoxy]phenyl]ethanone; 

1-[2-hydroxy-3-propyl4-[[3-[l-[4-(3-pyridinyl)butylj-
I H-tetrazol-5.yJ]phenyljmethoxy]phenyl]ethanone; 

I-[2-hydroxy-3-propyl-4-[[3-[2-[2-(3-pyridinyl)ethylj-
2H.tetrazol-5-yI]phenyl)methoxylphenyl]ethanone; 

5 1-[2-hydroxy-3-propyl-4-[[3-[2-[4-(3-pyridinyl)butyl]-
2H-tetrazol-5-yl]phenyljmethoxyjphenyl]ethanone; 

_l -[5-chloro-2-hydroxy-3-propyl-4-[[341-[3-(3-
pyridinyl)propyl]-IH-tetrazol-5-yI)phenyl)methoxy]. 
phenyl]ethanone;. 

10 1.[2-hydroxy-3.propyl.4-[5-[2-[4-(3.pyridinyl)butylj. 
2H-tetrazol-5.yl]pentyloxyjphenyl]ethanone; 

I -[2-hydroxy-3-propyl-4-[5-( I-[4-(3-pyridinyl)butyl). 
IH-tetrazol-5-yI]pentyloxy]phenyl)ethanone; 

I -[2-hydroxy-3-propyl.4-[3-[ I -[3-(3-pyridinyl)propyl]-
IS IH-letrazol-5-yI]propoxy)phenyljethanone; and 

I-[2-hydroxy-3.propyl-4-[5-[I-(3.pyridinyl)methyl].I H. 
tetrazol.5-yljpentyloxy]phenyl]ethanone. 
Most preferred compounds of formula I are; 

I -[2-hydroxy-3-propyl-445-[I-[3-(3-pyridinyl)propyl]-
20 IH-tetrazol-5-yljpentyloxy]phenyljethanone; and 

I -[2.hydroxy-3-propyl-4-[4-[ I -[3-(3-pyridinyl)propyl)-
I H-tetrazoI-5-yI]buioxyphenyIJethanone. 
The preparation of the compounds of formula I is 

25 
exemplified as hereinafter described. 

A compound of the formula 

0’ 

II 
R 

30 

O(CH2),CN R20 
T 
It3 

35 wherein R1, R2, R3 and n are as previously described, is 
reacted with sodium azide and ammonium chloride to 
yield a tetrazole of the formula 

40 011 
RI 

III 

- N 

45 R3 N�N 

H 

wherein R1, R2, R3, and n are as previously described. 
so 

Compounds of formula II are known compounds or can 
be prepared according to known methods. 

The reaction is run with an excess of sodium azide, in 
a polar, aprotic solvent such as anhydrous dimethylac-
etamide, or, more preferably, anhydrous dimethylform-

55 amide, at a temperature in a range from about 80’ to 
about 120% The product is recovered by usual means, 
such as crystallization. 

A compound of formula III is converted to the N-I 
and N-2 isomers of formulas la and lb respectively 

60 
0 
II 

RI (CH),,,Het 

- N 

65 i1JIO(CH2),._( 
1 11 

R.1N�N  

391 
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and 
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6 

(CH2),,,�He1 

lb 

wherein R1, R2, R3, n, m, and Het are as previously 
described, by reaction with a compound of formula 

lv 

la 

(CH2),,�He( 

 

10 wherein R1, R2, R3, n, m and Het are as previously 
described. 

The reaction is carried Out in an anhydrous halo al-
kane solvent such as anhydrous chloroform. There is 

15 added an excess of hydrazoic acid. The temperature of 
the reaction is from about 0’ to about 30’ during addi-

wherein m, X and Het are as previously described. tion of the phosphorous pentachloride and from 30’ up 

Compounds of formula IV are known compounds or to the reflux temperature of the solvent system used 

can be prepared according to known methods. The afterwards. 

. reaction is carried out in a polar, aprotic solvent such as20 The amide of formula V can be obtained as-follows: 
anhydrous methyl ethyl ketone, anhydrous acetone, an acid of the formula 

anhydrous dimethylformamide, or most preferably a 
mixture of anhydrous acetone and anhydrous dimethyl- 0 VIa 

formamide. The reaction is conducted at elevated tern- 25 

peratures, up to the reflux temperature of the particular 
solvent system used. When anhydrous dimethylform-
amide is used the reaction is conducted at a temperature 
from about 50’ to about 120’. The reaction is conducted 3oK3 

in the presence of a base such as an alkali metal carbon. 
a 

wherein R1, R2, and R3 are as described above and E is 
ate, like lithium carbonate, sodium carbonate, or more  

�(CR2),,� can be converted to an amide of the for-
preferably potassium carbonate; a lower alkyl tertiary 

mula 
amine such as tripropylamine, tributylamine, or more 

35 
preferably triethylamine or tributylstannyloxide. Sepa-

0 V 
ration of compounds of formula la and lb can be carried 11 

R1 out by known chromatographic techniques such as 
column chromatography or high pressure liquid chro-
matography. 4°R201:   O(CH2)nCNH(C1i2)m’He1 

A compound of la or Ib, wherein R2 is hydrogen can 
be converted to a corresponding compound of la or lb 
wherein R2 is alkanoyl, by reaction with an alkanoyl wherein RI, R2, R3, n, m and Het are as described 
anhydride, at elevated temperature, .in the presence of 45 above. 
an organic base. For example, compounds of formula Ia The conversion of an acid of formula Via to the 
or lb wherein R2 is acetyl can be prepared by reacting desired intermediate of formula V is carried out as fol-
a compound of formula la or lb with acetic anhydride, lows. A compound of formula VIa is converted to an 
in pyridine, at a temperature of from about 50° to about 50 intermediate acid aside by reaction with diphenylphos-
100% phoryl aside in an anhydrous polar solvent, such as, 

Compounds of formula la and lb are encompassed by dimethylformamide, at a temperature in the range of 

compounds of formula I. from about 0° to about 25° C., preferably at about 5’ C., 
and in the presence of an organic base, such as, a trialk-

by reacting an amide of the formula 
The compounds of formula la can also be prepared 

55 ylamine, for example, triethylamine. The reaction mix-
ture containing the acid azide is then treated with an 
amine of formula 

0 V 
II 

60 
H2N�(CH2)---Het VII 

0 
II wherein m and Het are as described above, which are 

R2O-°°"O(CH2),CNH(CHz),Hct known compounds, at a temperature in the range of 
K3 from about 0* to about 25°. C., to give the corresponding 

65 intermediate of formula V which can be separated by 
wherein R1, R2, R3, n, m, and Het are as previously known procedures, for example, crystallization, chro-
described, first with phosphorous pentachloride and matography and the like. 
then with an excess of hydrazoic acid to obtain, IAlternatively, a compound of formula 
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23 
mL of pyridine was stirred and heated at 80 for 18 hr. 
The solvent was removed in vacua and the residual oil 
was purified by chromatography on silica gel. Elution 
with methylene chloride (90):95% methanol (10):con-
centrated ammonium hydroxide (0.05) gave a solid 5 
which was recrystallized from methylene chloride-
ether to give 87 mg, mp 94’-96’, of I -[2.acetoxy-3-pro-
pyl-4-[5-[1-[3-(3-pyridinyl)propyl]-1}1-tetrazol-5-
yl]pentyloxy)phenyl)ethanone. 

Analysis. Calculated for C27H35N504: C, 65.70; H, 10 
7.15; N, 14.19. Found: C, 65.33; H, 7.09; N, 13.92. 

EXAMPLE 11 

I -[2-Hydroxy-3-propyl-4-(4-[l-(3-(1 H-imidazol-1-
IL!...*_....1 C 

24 
was treated with 250 mL water and acidified with 10 
mL 6N hydrochloric acid. The resulting solid was re-
crystallized from ethanol-water to give 7.78 g, mp 
194’-195° of I -[2-hydroxy-3-propy)-4-[E3-(IH-tetrazol-
5-yl)phenyl)methoxyjpheny)]ethanone. 

Analysis. Calculated for C19H2N403: C, 64.76; H, 
5.72; N, 15.90. Found: C, 64.60; H, 5.72; N, 16.17. 

EXAMPLE 14 

1-[2-Hydroxy-3-propyl-4-[[3-[l -[3-(3-pyndinyl)propyl]-
I H-tetrazol-5.yI)phenylJmethoxy]phenyl]ethanone and 
l-2-Hydroxy-3-propyl-4-[[3-[2-[3-(3-pyridinyI)propyJ]-

2H-tetrazol-5-yl)phenyljmethoxyJ-phenyljethanone 
(JJ yI. Uyij i 11.IIi 4LL!J.J*yJjvuIuAyjpttcLIyLJcLLI.IuIIL 

and 
I> 

A mixture of 1.00 g 1 -[2-hydroxy-3-propyl-4-[3-( I H-
I -[2-Hydroxy-3-propyl-4-[4-[2-[3-(I H-imidazol- 1- tetrazol-5-yl)phenyl]methoxy)phenyl)ethanone, 0.80 g 

yI)propylJ-2H-tetrazol-5-yl]butoxy]phenyl]-ethanone 3-(3-bromopropyl)pyridine hydrobromide and 1.20 mL 
A mixture of 2.00 g 1-[2-hydroxy-3-propyl-4-[4-(IH- triethylamine (8.52 mmol in 10 mL anhydrous acetone 

tetrazol-5-yl)butoxy)phenyljethanone, 1.69 g 3-bromo- 20 and 10 mL anhydrous dimethylformamide was stirred 
propyl-IH-imidazol-I-yl hydrobromide. 2.65 mL trieth- and refluxed for 6 hr. The reaction mixture was filtered 
ylamine, 20 mL anhydrous acetone and 20 mL anhy. and the filtrate was concentrated in vacua. The residual 
’drous dimethylformamide was stirred and refluxed for oil was dissolved in ethyl acetate and washed with satu-
42 hr. The reaction mixture was filtered and the filtrate 
was concentrated in vacua. The residual oil was dis- 25 rated sodium bicarbonate solution and with saturated 

solved in ethyl acetate and washed with sodium bicar- sodium chloride solution. The dried (magnesium sul-

bonate solution and with saturated sodium chloride fate) extract was concentrated in vacua to an oil which 

solution. The dried (potassium carbonate) extract was was purified by high pressure liquid chromatography. 
concentrated in vacua to an oil which was purified by Elution with triethyl amine (1.5):ethyl acetate (98.5) 
high pressure liquid chromatography. Elution with 30 separated 1-(2-hydroxy-3-propyl-4-[[3-[l-[3-(3-
triethyl amine (3):methanol (5):ethyl acetate (92) sepa- pyridinyl)propyl]..1H..tetrazol..5y1)phenyl]methoxy]. 
rated 1-[2-hydroxy-3-propyl.444-[I-[3-(1H-imidazol-l- phenyl)ethanone, which is the N-I isomer, and 1-[2-
yl)propyl)-IH-tetrazol-5-yljbutoxyJphenyl)ethanone, hydroxy-3-propyI-4-[3.[2-[3-(3-pyridinyl)propy1)-2H-
which is the N-I isomer, and 1-[2-hydroxy-3-propyl-4- 

35  tetrazol-5-yl]phenyl)methoxy]phenyl]ethanone, which 
[ 4-[2-[3-(1H-imidazol- 1-yl)propylJ-2H-tetrazol-5- 

is the N-2 isomer. yl]butoxy}phenylJethanone, which is the N-2 isomer, 
The N-I isomer, was recrystallized from methylene The N-I isomer, was recrystallized from ether to give 

chloride-ether to give 0.37 g, mp 72-75’. 23 mg, mp 58’-61’. 
Analysis. Calculated for C22H30N603: ç, 61.95; H, The N-2 isomer, was recrystallized from ether-hex-

:7.09; N, 19.70, Found: C, 61.83; H, 7.21; N, 19.88. 40 ane to give 0.86 g, mp 82’-83’. 
The N-2 isomer, was isolated as an oil, 1.40 g. Analysis. Calculated for C27H29N503: C, 68.77; H, 
Analysis. Calculated for C221130N603: C, 61.95, H, 6.20; N, 14.85. Found: C, 68.64; H, 6.45; N. 14.97. 

7.09; N, 19.70. Found: C, 61.65; H, 7.22; N, 19.69. 
EXAMPLE 15 

EXAMPLE 12 45 

3-[4-Acetyl-3-hydroxy-2-propylphenoxy)methyl]ben- 
I.[2-Hydroxy-3-propyl-4-([3-[2-(I H-imidazol-1- 

zonitrile yI)propyl]-2H-tetrazol-5-yl]phenyl]methoxy]phenylle-
thanone 

A mixture of 5.94 g 1-(2,4-dihydroxy-3-propyl-
phenyl)ethanone, 6.00 g 3-cyanobenzyl bromide and A mixture of 1.00 g 1-12.hydroxy-3-propyl-4-1[3-(IH-

50 
6.40 g potassium carbonate in 150 mL. anhydrous ace- tetrazol-I-yl)phenyl]methoxy]phenyl]ethanone, 0.77 g 
tone was stirred and refluxed for 4 hr. The reaction 3-bromopropyl-IH-imidazol-1-y] hydrobromide and 
mixture was filtered and the filtrate was concentrated in 1.20 mL triethylamine in 10 mL anhydrous acetone and 
vacua to give a solid which was recrystallized from 10 mL anhydrous dimethylformamide was stirred and 
methylene chloride-ether to give 8.35 g, mp 1 15’..-! 17’, 55 refluxed for 10 hr. The reaction mixture was filtered 
3-(4-acetyl-3-hydroxy-2-propylphenoxy)methyl]ben- and the filtrate was concentrated in vacua. The residual 
zonitrile. 

Analysis. Calculated for C19H19NO3: C, 73.77; H, 
oil was dissolved in ethyl acetate and washed with satu-

6.19; N, 4.53. Found: C, 73.66; H, 6.22; N, 4.62, rated sodium bicarbonate solution and with saturated 
sodium chloride solution. The dried potassium carbon-

EXAMPLE 13 60 ate extract was concentrated in vacua to an oil which 

1-[2-Hydroxy-3-propyl-4-([3-(IH-tetrazol-5-yl)phenyl]- was purified by high pressure liquid chromatography. 
methoxy]phenyl]ethanone Elution with triethylamine (3):methanol (7.5)-.ethyl ace-

A mixture of 8.25 g 3-[(4-acetyl-3-hydroxy-2-propyl tate (89.5) gave 0.77 g of l-[2-hydroxy-3-propyl-4-[(3-

phenoxy)methyl]benzonitrile, 5.20 g sodium azide and 65 [2-(1H.imidazol-1-yl)propyl-2H-tetrazo1-5-yl]phenyl3-

4.30 g ammonium chloride in 125 mL anhydrous di- methoxy]phenyl]ethanone, mp 88’-91% 
methylformamide was stirred and heated at 120’ for 6 Analysis. Calculated for C25H25N603: C, 65.20; H, 
hr. The solvent was removed in vacua and the residue 6.13; H, 18.25. Found: C, 64.99; H, 6.16; N, 18.10. 
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Reivindicaciones 

Reivindicaciones I a 17: Se reivindican compuestos de formula (I): 

(R ) (R1)m_ 
Nx/ 

2&J  

X3 
’ 

Reivindicaciones 18 y 19: Se reivindican las formulaciones farmacØuticas que 
comprenden el principlo activo de fOrmula (I) en asociaciOn con uno 0 mÆs 
diluyentes para uso farmacØutico. 
Reivindicaciones 20 a 22: Se reivindican los compuestos para ser usados en 
terapia y el uso de los compuestos para la fabricaciOn de un medicamento. 
Reivindicaciones 23 a 28: Se reivindica un mØtodo de tratamiento de trastornos 
mediados por mGluR5 que comprende administrar a un mamIfero, incluyendo el 
humano una cantidad eficaz en tØrminos terapØuticos de los compuestos. 

Sustento Descriptivo 

La DescripciOn hace referencia a una nueva clase de compuestos y sus 
formulaciones farmacØuticas que son capaces de antagonizar la actividad del 
receptor de glutamato metabotrOpico. 

Los receptores de glutamato metabotrOpicos (mGluR) se encuentran acoplados a 
protemna G y activan numerosos sistemas de mensajeros secundarios 
intracelulares despuØs de la union del glutamato. 

La activaciOn de este sistema genera respuestas como la activaciOn de la 
fosfolipasa C, incremento en la hidrOlisis de fosfoinositol (P1), Iiberaciôn de calcio 
intracelular, activaciOn de la fosfolipasa D, activaciOn o inhibiciOn de la adenilo 
ciclasa, incremento o disminuciOn en la formaciOn de adenosina monofosfato 

. cIclico (AMPc), activaciOn de la guanililo ciclasa, incremento en la formaciOn de 
guanosina monofosfato cIlico (GMPc), activaciOn de la fosfolipasa A2, incremento 
en la liberaciOn de Æcido araquidônico e incremento o disminuciOn en la actividad 
de los canales iOnicos activados por voltaje y ligandos. 

Se sabe ademÆs, que los receptores de glutamato metabotrOpicos cumplen 
funciones en diversos procesos fisiopatológicos que incluyen accidente 
cerebrovascular, trauma cefÆlico, lesiones anOxicas e isquØmicas, hipoglucemia, 
epilepsia, trastornos neurodegenerativos como Enfermedad de Alzheimer, 
trastornos psiquiatricos y dolor y se cree que una gran parte de la patologia en 
estas afecciones se debe a una excitaciOn excesiva inducida por glutamato de las 
neuronas del SNC. 

� Una vez catalogada la invención Østa se clasificó en  la sección: A61 K 31496// 
31 

41 
1131 

14439
 de la Clasificaciôn Internacional de Patentes. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (artIculo 30 D. 486) 
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Teniendo en cuenta el contenido y alcance de la materia reivindicada esta 
Superintendencia se permite seæalar lo siguiente: 

� Las clâusulas I a 16 definen las caracterIsticas de la estructura Markush de la 
formula (I) e incluyen tØrminos que evocan generos funcionales y no permiten 
una ,nterpretación inequivoca del grado de complejidad que presenta la 
fOrmula una vez se producen las sustituciones sobre la misma. Es el caso de 
las expresiones y definiciones que forman parte de las opciones 
contempladas para el caso de los radicales: P, R1, R3, R4, Q, R2, A R5 y R6 a 
continuaciôn relacionadas: 

- Grupo arilo o heteroarilo 
- Anillo de 5 O 6 miembros que contiene uno o mÆs Ætomos seleccionados 

en forma independiente entre el grupo formado por C, N, 0 y S 
- Anillo heterocIclico de 4, 5, 6 o 7 miembros que contiene uno o mÆs 

heteroÆtomos seleccionados entre N, 0, S y estâ fusionado a un anillo de 
triazol 

- Anillo de 5 a 6 miembros que contiene uno o mÆs Ætomos seleccionados 
en forma independiente entre el grupo formado por C, N, 0 y S y dicho 
anillo opcionalmente puede fusionarse con un anillo de 5 O 6 miembros 
que contiene uno o mâs Ætomos seleccionados en forma independiente 
entre el grupo formado por C, N y 0 y en donde dicho anillo y anillo 
fusionado pueden sustituirse con uno o mÆs A. 

Al respecto es preciso requerir al seæor solicitante en los tØrminos del presente 
examen tØcnico para que identifique claramente cuÆles son las especies qulmicas y 
funcionales que sustituyen la estructura Markush y que se encuentran contempladas 
dentro de los generos antes indicados, lo anterior, atendiendo las normas por la 
IUPAC para la denominaciôn de compuestos org6nicos1 y las modalidades 
particulares de la invenciOn que se presentan en la clÆusula 17. 

1ARYL GROUPS: 
Groups derived from arenes by removal of a hydrogen atom from a ring carbon atom. NOC Rule A-13.5. Groups similarly derived from 
heteroarenes are sometimes subsumed in this definition (see heteroaryl groups). E.g. o-tolyl. 

ARENES: 
Monocyclic and polycyclic aromatic hydrocarbons. NOC Rule A-12.4. (See aromatic compounds). 

AROMATIC COMPOUNDS: 
Historically, the term aromatic’ originally referred to the smell of selected compounds that later were found to contain benzene or fused 
benzene rings in the structure. In a structural sense, it designates compounds that, in accordance with the theory of HUckel, have a cyclic, 
delocalized (4n+2) p1-electron system. This includes arenes and their substitution products. E.g. benzene, naphthalene, toluene. The term 
has been generalized to include aromatic heterocyclic structures, such as thiophene and pyndine, but it is more precise to call compounds 
of the latter type heteroaromatic. See also arenes, heteroarenes. GTPOC (aromatic). 

HETEROARENES: 
Heterocyclic compounds formally derived from arenes by replacement of one or more methine (-C=) and/or vinylene (-CH=CH-) groups by 
trivalent or divalent heteroatoms, respectively, in such a way as to maintain the continuous -electron system characteristic of aromatic 
systems and a number of out-of-plane -electrons corresponding to the Hückel rule (4n +2); an alternative term is hetarenes. Comprehensive 
Heterocyclic Chemistry, Vol. 1, Ed. 0. Meth-Cohn, Pergamon, 1984, p. 3. 

HETEROARYL GROUPS: 
The class of heterocyclyl groups derived from heteroarenes by removal of a hydrogen atom from any ring atom; an alternative term is 
hetaryl. E.g. 2-pyridyl (pyridin-2-yl), indol-1 -yl. 

HETEROCYCLYL GROUPS: 
Univalent groups formed by removing a hydrogen atom from any ring atom of a heterocyclic compound. E.g. 4-pyridyl, pyrrolidin-1-yl, 
pyrrolidin-2-yl. 

CYCLOALKYL GROUPS: 
Univalent groups derived from cycloalkanes by removal of a hydrogen atom from a ring carbon atom. 



4. Excepción a la patentabilidad (adIculo 20 D. 486 literal a)-d)) 

Las clÆusulas 23 a 28 de los folios 307 y 308 hacen referenda a un mØtodo que 
comprende la administración de una cantidad eficaz de un compuesto de fOrmula (I). 

Al respecto es preciso senalar que el artIculo 20 literal d) de la DecisiOn 486 
contempla la excepciOn a la patentabilidad para los mØtodos de tratamiento humano 
y animal, razOn por la cual, el contenido de la presente solicitud no constituye un 
objeto patentable conforme a la disposiciôn legal. 

Por 10 que mediante el presente concepto tØcnico se le comunica al seæor solicitante 
que en tratÆndose de un mØtodo como el reivindicado, esta Dependencia se 
encuentra impedida en virtud de la ley, para realizar estudio de patentabilidad en 
razón a la  excepciOn seæalada. 

S. Reivindicaciones relativas a un uso (artIculos 14 D. 486) 

Las clÆusulas 21 y22 hacen referenda al uso de de un compuesto de fOrmula (I) en 
la fabricación de un medicamento para el tratamiento de trastornos mediados por 
mGIuR5, es decir, de esta manera la solicitud incorpora una categoria de invenciôn 
que no ha sido contemplada por el ordenamiento jurIdico andino. 

La DecisiOn 486 define de manera taxativa el grupo de invenciones susceptibles de 
protecciOn a travØs del privileglo de patente y precisa que solo los productos y 
procedimientos de los diversos campos tecnológicos pueden ser objeto del derecho 
de exciusividad, situaciOn por la cual, resulta procedente requeriral seæor solicitante 
en los tØrminos del presente examen tØcnico para que elimine del alcance de su 
invención las clÆusulas en comento. 

6. Determinación del Estado de la TØcnica 

Considerando que (a fecha de presentaciOn de la primera solicitud de patente de la 
cual se reivindica prioridad es: 18/02/2004, se procediO a efectuar la bUsqueda de 
documentos relacionados en el estado de la tØcnica con fecha de publicaciOn 
anterior a Østa. 

Fecha de 
No Documento Titulo Publicación 

"Heteroaryl substituted tetrazole 
Dl W003029210 modulators of metabotropic 10/04/2003 

glutamate receptor-5"  
"Di-aryl substituted tetrazole 

D2 W003077918 modulators of metabotropic 25/09/2003 
glutamate receptor-5"  

D3 US4663332 "5-substituted N-alkylated 05/05/1987 
tetrazoles"  

Anterioridades Dl a D3 en los folios 384 a 400. 

7. AnÆlisis de patentabilidad (artIculo 14 D. 486) 

URL: http://www.chem.gmul.ac,uk/iuoac/class/rins,html#12. 
Glossary of class names of organic compounds and reactive intermediates based on structure (IUPAC Recommendations 1994). 
Miscellaneous. 
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7.1 Novedad (artIculol6D. 486) 

La novedad del objeto se evaluó mediante el anÆlisis de identidad tØcnica entre los 
elementos caracterIsticos de la fOrmula (I) y las anticipaciones cercanas a la 
invenciOn. 

Sereivindica: 

Un compuesto segün  la fOrmula (I): 

(R1)m_N -_ ,, 
x 

1 
-X 
"(?Q)�(R  

2)p 

X3 I 
\NN 

Para el cual: 

X3 y X4 se elige entre N y C 
P se elige entre arilo y heteroarilo 
si m=l entonces R1 se une a P a travØs de un Ætomo de carbono en el anillo P en 
una meta-posiciOn del anillo P respecto del punto de uniOn de P a X3. 
y si m=2 entonces R1 se une a P por medio de un Ætomo de carbono en el anillo P en 
las posiciones 2 y 5 del anillo P. 
R1 se elige entre: hidroxi, halo, nitro, aiquilo C1.6 halo, OalquilC1.6halo, entre otros. 
X’ se elige entre: aiquilo C2..3, aiquenilo C2..3, NR3, 0, S, CR3R4, SO, SO2 

se selecciona entre un enlace, CR3R4, 0, S, NR 3, SO, SO2 
R3 y R4 se seleccionan independientemente entre hidrOgeno, hidroxi, alquilo C16, 
oxo, =NR 5, =NOR5 
Q es triazol, piperazina e imidazol, o bien Q es cualquier otro anillo heterociclo de 4, 
5, 6 0 7 miembros que contiene uno o mÆs heteroÆtomos elegidos entre N, 0, S y 
estÆ fusionado a un anillo de triazol. 
R2 se selecciona entre hidroxi, alquil C0..6ciano, =NR 5, =0, =NOR 5, entre otros. . A se selecciona entre hidrOgeno, hidroxi, halo, nitro, oxo, alquil C0..6-ciano, alquil C1.. 
6ciano, entre otros. 
R5 y R6 se seleccionan entre H, aiquilo C1, cicloalquilo C3..7 y arilo. 
m se selecciona entre 1 O 2 
p se selecciona entre 0, 1, 2, 3 0 4 

Y en particular, las siguientes especies quimicas: 

Anterioridad D3: 
La publicación D3 revela estructuras que presentan el siguiente nücleo: 

Donde: 
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R1 es �H o alcanoil C2 

(CH2)mHet 

A es �0-(CH2)-B o, N 

Het es un heterociclo de 5 o 6 miembros que contiene uno o dos nitrOgenos como 
heteroÆtomos que se encuentra opcionalmente sustituido por un grupo aiquito C1.6 

R2es�H 

R3 es �H o propilo 

Y el antecedente hace referencia a los compuestos quimicos: 

1 -[2-hidroxi-3-propil-4-[[3-[2-(1 H-imidazol-1 -it) prop il]2H-tetrazol-5-
il]feniljmetoxi]fenhl]etanona 

I -[5-cloro-2-hidroxi-3-propil-4-[[3-[1 -[3-(3-piridinil)propil]-1 H-tetrazol-5-iI]fenil]metoxi]-
fenil]etanona 

Tabla 1. Comparación tØcnica 

Materia Reivindicada 
Antecedente D3 

(1JS4663332) 
0 

R1 

(R1)m_ N_X2x2C)P NN 
4 

X3 

0 

" N R3 

Pesarilo R2esH 
R1 es (CO)R5donde R5 as -H, alquilo C1-6, Ri es -H, halo 
0-alguilo C1-6, -OH  
m es 2 R3 es -H o alguilo C1-6 

X3 y X4 se eligen entre N 
y 

C 
m es un nCimero elegido entre
1 a 6 

X’ es aiquilo C2-3 
Metes un heterociclo de 5 O 6 
miembros 

X2 as un enlace  
Q es triazol, piperazina e imidazol o bien 
cualquier otro anillo heterociclico de 4, 5, 6 ô 
7 miembros con uno o mâs heteroªtomos 
elegidos entre N, 0 y S  
R2 es halo, hidroxi, alquil Co-6-ciano, alquilo 
C1-6  
pes 0,1,2, 3ô4  

AsI, at efectuar la comparaciOn tØcnica entre los elementos caracterIsticos que 
definen los compuestos de la invención y aquellos que revela el estado del arte en la 
publicación D3 fue posible concluir que existe identidad tØcnica entre eflos, por to 
Østa Superintendencia se permite comunicar at seæor soticitante que la materia 
reivindicada carece de novedad y por consiguiente incumple con las disposiciones 
normativas del artIculo 16 de la Decision 486. 
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M. 

7.2 Nivel Inventivo (artIculo18 D. 486) 

� El estado del arte previo a la invención presenta los siguientes 
documentos: 

Anterioridad Dl: 
La publicación Dl revela estructuras que presentan el siguiente nUcteo: 

Ox 
A-N 

N rB 

\NN 

X y V son elegidos entre arilo o heteroarilo donde al menos uno de X y V es 
heteroarilo con B adyacente a la posiciOn de enlace con A o B respectivamente. 

A es alquilo CO3 alquilo C0..2-SO-alquilo C0..2, alquilo C0..2-S02-alquilo C0..2, alquilo CO-2-
CO-alquilo C0..2, alquilo C0..2-NR9CO-alquilo C0..2, alquilo C0..2-NR9SO2-alquilo C0..2 o 
hetero-alquilo Co. 

B es alquilo CO3 alquilo C0..2-SO-alquilo C0.., alquilo C0..2-S02-alquilo CO-2, alquilo CO-2-
CO-alquilo C0..2, alquilo C0..2-NR1000-alquilo C0.., alquilo C0..2-NR10S02-alquilo C0..2 o 
hetero-alquilo C0. 

X se encuentra opcionalmente sustituido por halOgeno, CN, NO2, alquilo Ci., 
aiquenhlo c1..6, alquinilo C1.., -OR1, -NR1R2, -C(=NR1)NR2R3, -N(=NR1)NR2R3, -COR, 
-0O2R1, -CONR1R2, C(=NOR1)R2. 

V se encuentra opcionalmente sustituido por halOgeno, CN, NO2, alquilo C1..6, 
aiquenilo C1..6, alquinilo C11, -OR 5, -NR 5R6, -C(=NR5 )NR 6R7, -S02NR5R6, -CaR5, - 
CO2R5, -CONR5R6, C(=NR )R6. 

Anterioridad 02: 
La publicaciôn D2 revela estructuras que presentan el siguiente nücleo: 

\NN 

X y V son cada uno independientemente elegidos entre arilo y heteroarilo cuando al 
menos uno de X y Y son heteroarilo con el Ætomo de N adyacente a la posiciôn de 
enlace a A a B respectivamente. 

A es alquilo C0..4, alquilo CO-2-SO-alquilo C0..2, alquilo C0..2-S02-alquilo C0..2, alquilo Co-
2-CO-alquilo Co..2, alquilo C0..2-NR9CO-alquilo C0..2, alquilo C0..2-NR9SO2-alquilo C0..2 o 
hetero-alquilo C0.. 

B es alquilo C, alquilo C0..2-SO-alquilo C0..2, alquilo CO-2-SO2-alquilo C0..2, alquilo CO-2-
CO-alquilo C0..2, alquilo C0..2-NR"°CO-alquilo C0..2,  alquilo C0..2-NR°S02-aJquilo  CO-2 o 
hetero-alquilo C0..4. 

W es cicloalquhlo C3..7, heterocicloalquilo C3..7, aril-alquilo C0..6, heteroarhl-alquilo CO-6 
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Z es cicloalquilo C3.7, heterocicloalquilo C3..7, aril-aiquilo C0..6, aiquil C0..6-heteroarilo 

Tabla 2. Comparación tØcnica 

Materia Reivindicada 
Antecedente Dl 
(W00302921 0) 

Antecedente 02 
(W00307791 8) 

Antecedente 03 
(US4663332) 

0 

(R1)m _ NX7xl?X23)P EI\ N.... 
B’ 

,’ N

-e A-N’ A�N I 
\NN \NN R20 11 

\NN R3 

Anªlisis de Diferencias TØcnicas: 

. Al comparar los elementos caracterIsticos de los compuestos reivindicados junto a 
las enseæanzas reveladas por el estado del arte fue posible concluir que existen las 
siguientes diferencias tØcnicas: 

Con respecto a Dl las diferencias estriban en que los grupos heterociclos P y Q de la 
materia reivindicada presentan sustituciones adicionales tipo (R)m y (R2), mientras 
que en el caso de Dl no se precisa la posiciOn de los sustituyentes. 

Con respecto a D2 las diferencias estriban en que para los grupos W y Z 
equivalentes a R1 y R2 de la materia reivindicada no se especifica la posiciOn que 
ocupan sobre los anillos X y Y. 

Del problema tØcnico objetivo y del efecto inesperado: 

De acuerdo con la memoria descriptiva de la solicitud existla la necesidad de diseæar 
y desarrollar nuevos agonistas y antagonistas del receptor de glutamato (mGluR) con 
gran selectividad. 

Al respecto es preciso seæalar que el estado del arte mÆs cercano a la invenciOn 
indica que los derivados heterocIclicos de tetrazol comparten actividad como 
moduladores del receptor metabotrOpico de glutamato, por lo que la alternativa 
farmacoterapØutica que presenta el seæor solicitante mediante el pliego 
reivindicatorio de los folios 292 a 308 no aporta ningün efecto inesperado frente a las 
enseæanzas de las publicaciones Dl o D2, las que combinadas con Dl anticipan 
todos los elementos caracterIsticos de la materia reivindicada. 

Por las razones expuestas anteriormente esta dependencia encuentra que la materia 
reivindicada carece de altura inventiva, y por tal razón no cumple con las 
disposiciones normativas seæaladas por el artIculo 18 de la Decision comunitaria 
486. 

8. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectad4 as!: 
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N° Documento N° Reivindicaciones 
Afectadas  

Requisito que Afecta 

Dl W003029210 I a 28 Nvel Inventivo 
D2 W003077918 I a 28 Nivel Inventivo 
D31 US4663332 I I a 28 1 Novedad 

U 

En cumplimiento del artIculo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta das 
contados a partir de la fecha de notificaciôn de la presente comunicaciOn. En caso 
de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficlo 
capItulo quinto del tit/o priVi 

ALIX CARMENA CESP 
Directora de NØvas Cre 

rme a lo dispuesto en el numeral 5.2, literal e), del 
la Circular Unica NO 10 de 2001. 

ES DE VERGEL 
nes (c) 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 

CONCEPTO TECNICO No. 718 EXAMINADOR TECNICO 
COdigo No. 202044 


