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Fig. 1 '"H NMR spectrum for 3,9-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:4'",3'-c]pyrimidine (8a).
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Fig. 2 '"H NMR spectrum for 3,9-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:4',3'-c]pyrimidine (8b).
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Fig. 3 '"H NMR spectrum for 3,9-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:4',3'-c]pyrimidine (8c).
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Fig. 4 'H NMR spectrum for 3,9-di(pyridin-2-yl)bis([1,2,4]triazolo)[4,3-a:4'",3"-c]pyrimidine (8d).
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Fig. 5 'TH NMR spectrum for 3,10-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8e).
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Fig. 6 'H NMR spectrum for 3,10-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8f).
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Fig. 7 'TH NMR spectrum for 3,10-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8g).
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Fig. 8 'H NMR spectrum for 3,10-di(pyridin-2-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8h).
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Fig. 9 'TH NMR spectrum for 6-chloro-3-(thiophen-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12a).

S10



~8E+08

—8E+08

—BE+08

~7E+08

r6E+08

~6E+08

~6E+08

~5E+08

~4E+08

r4E+08

~4E+08

+3E+08

~2E+08

2E+08

-2E+08

~1E+08

+5E+07

r-SE+07

L0.0

LR N
/
i =N

] cl A
] S
| ‘ ‘ |
|
LJLJLJ.JJ i |y A
o reelY

' o5 o0 85 80 75 70 65 60 55 50 45 41 35 30 25 20 15 10 05

f1 (mg)

Fig. 10 '"H NMR spectrum for 6-chloro-3-(thiophen-3-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12b).
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Fig. 11 '"H NMR spectrum for 3-(5-bromothiophen-2-yl)-6-chloro-[1,2,4]triazolo[3,4-a]phthalazine (12c¢).
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Fig. 13 '"H NMR spectrum for 3,6-di(thiophen-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14a).
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Fig. 22 3C NMR spectrum for 3,10-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8f).
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Fig. 25 3C NMR spectrum for 6-chloro-3-(thiophen-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12a).
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Fig. 26 3C NMR spectrum for 6-chloro-3-(thiophen-3-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12b).
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Fig. 28 3C NMR spectrum for 6-chloro-3-(pyridin-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12d).
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Fig. 29 3C NMR spectrum for 3,6-di(thiophen-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14a).
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Fig. 32 3C NMR spectrum for 3,6-di(pyridin-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14d).

S33



HSQC and HMBC Spectra

9.5

9.0

85 80 75 70 65 60 55 50 45 4.0
f2 (1g)

S34

fl (ma)



Fig. 33 2D 'H-'3C HSQC spectrum for 3,9-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:4",3'-c]pyrimidine (8a).
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Fig. 34 2D 'H-'3C HMBC spectrum for 3,9-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:4'",3'-c]pyrimidine (8a).
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Fig. 35 2D 'H-13C HSQC spectrum for 3,9-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:4",3'-c]pyrimidine (8b).
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Fig. 36 2D 'H-'3C HMBC spectrum for 3,9-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:4'",3'-c]pyrimidine (8b).
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Fig. 37 2D 'H-'3C HSQC spectrum for 3,9-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:4'",3'-c]pyrimidine (8¢).
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Fig. 41 2D 'H-'3C HSQC spectrum for 3,10-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:3'",4'-c]quinoxaline (8e).
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Fig. 42 2D 'H-'3C HMBC spectrum for 3,10-di(thiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:3'",4'-c]quinoxaline (8e).

543

f1 (ma)



10
20
30
40
5o
6o
70
-80
oo
100
110
120
130

140

_= L]
—_ -
==
—— e -
I 1 I 1 I i I L I 1 I I I 1
8.5 8.0 75 7.0 6.5 6.0 3.5 2.0 4.5 4.0 3.5 3.0 2.5 2.0
f2 (1a)
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Fig. 44 2D 'H-'3C HMBC spectrum for 3,10-di(thiophen-3-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8f).
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Fig. 45 2D 'H-'3C HSQC spectrum for 3,10-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[4,3-a:3',4'-c]quinoxaline (8g).

S46

f1 (ma)



r0
10
4 20

30

; bih _—40

=50
— ¥ ;GD
;?D
a0
;90
;IUD

r110

v d 120

{f

140

=150
I T 1 I 1 I I I 1 I 1 I 1 I I I I I 1

9.0 8.5 8.0 7.5 7.0 6.5 6.0 3.5 3.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0
f2 (1n)
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Fig. 48 2D 'H-'3C HMBC spectrum for 3,10-di(pyridin-2-yl)bis([1,2,4]triazolo)[4,3-a:3'",4'-c]quinoxaline (8h).
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Fig. 49 2D 'H-'3C HSQC spectrum for 6-chloro-3-(thiophen-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12a).
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Fig. 50 2D 'H-13C HMBC spectrum for 6-chloro-3-(thiophen-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12a).
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Fig. 51 2D 'H-'3C HSQC spectrum for 6-chloro-3-(thiophen-3-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12b).
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Fig. 54 2D 'H-'3C HMBC spectrum for 3-(5-bromothiophen-2-yl)-6-chloro-[1,2,4]triazolo[3,4-a]phthalazine (12c¢).
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Fig. 55 2D 'H-'3C HSQC spectrum for 6-chloro-3-(pyridin-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12d).
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Fig. 56 2D 'H-'3C HMBC spectrum for 6-chloro-3-(pyridin-2-yl)-[1,2,4]triazolo[3,4-a]phthalazine (12d).
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Fig. 57 2D 'H-'3C HSQC spectrum for 3,6-di(thiophen-2-yl)bis([ 1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14a).
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Fig. 58 2D 'H-'3C HMBC spectrum for 3,6-di(thiophen-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14a).
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Fig. 59 2D 'H-'3C HSQC spectrum for 3,6-di(thiophen-3-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14b).
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Fig. 60 2D 'H-'3C HMBC spectrum for 3,6-di(thiophen-3-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14b).
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Fig. 61 2D 'H-'3C HSQC spectrum for 3,6-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14c).
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Fig. 62 2D 'H-'3C HMBC spectrum for 3,6-bis(5-bromothiophen-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14c¢).
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Fig. 63 2D 'H-'3C HSQC spectrum for 3,6-di(pyridin-2-yl)bis([1,2,4]triazolo)[3,4-a:4",3'-c]phthalazine (14d).
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Fig. 64 2D 'H-'3C HMBC spectrum for 3,6-di(pyridin-2-yl)bis([1,2,4]triazolo)[3,4-a:4',3'-c]phthalazine (14d).
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