Copie of 'H, 1°C and '"F NMR of products 2a-h, 3a-h, 4a-h, 5a-q, 6a-g, 7a-c, 8a-c ......



2-Trifluoromethyl-1H-pyrimido[1,2-b]indazol-4-one (2a)
"H NMR (300 MHz, DMSO-ds)

ART[R] R 2
i

3800
3600
3400
3200
[-3000
2800
2600
2400
(2200
(2000
1800
(1600
(1400
1200
[-1000
(800

600

[-400

200

0.99
-1 100
0.88

[-200

T T T T T T
105 100 95 90 85 8.0 7.5 7.0 65 6.0 55 50 45 40 35 30 25
f1 (ppm)

F NMR (282 MHz, DMSO-ds)
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3C NMR (75 MHz, DMSO-ds)
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10-Chloro-2-trifluoromethyl-1H-pyrimido[1,2-b]indazol-4-one (2b)
'"H NMR (300 MHz, DMSO-ds)
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19F NMR (282 MHz, DMSO-ds)
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10-Fluoro-2-trifluoromethyl-1H-pyrimido[1,2-b]indazol-4-one (2¢)

'H NMR (300 MHz, DMSO-ds)
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13C NMR (75 MHz, THF-ds)
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2,8-Bis-trifluoromethyl-1H-pyrimido[1,2-b]indazol-4-one (2d)

"H NMR (300 MHz, DMSO-ds)
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19F NMR (282 MHz, DMSO-ds)
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9-Nitro-2-trifluoromethyl-1H-pyrimido[1,2-b]indazol-4-one (2¢)

'H NMR (300 MHz, DMSO-ds)
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3C NMR (75 MHz, THF-ds)
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'H NMR (300 MHz, DMSO-de)
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19F NMR (282 MHz, DMSO-ds)
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2-(trifluoromethyl)pyrido[2',3':3,4]pyrazolo[1,5-a]pyrimidin-4(1H)-one (2g)

'H NMR (300 MHz, DMSO-ds)
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3C NMR (75 MHz, CDCl3/ TFA-d1)
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19F NMR (282 MHz, DMSO-ds)
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4-Chloro-2-trifluoromethyl-pyrimido[1,2-b]indazole (3a)
"H NMR (300 MHz, CDCl3)
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3C NMR (75 MHz, CDCls)
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4,10-Dichloro-2-trifluoromethyl-pyrimido[1,2-b]indazole (3b)
"H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz, CDCls)
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4-Chloro-10-fluoro-2-trifluoromethyl-pyrimido[1,2-b]indazole (3¢)
"H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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4.4-Chloro-2,8-bis-trifluoromethyl-pyrimido[1,2-b]indazole (3d)

'H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz, CDCls)
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4-Chloro-9-nitro-2-trifluoromethyl-pyrimido[1,2-b]indazole (3e)

"H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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"H NMR (300 MHz, DMSO-ds)
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19F NMR (282 MHz, DMSO-ds)
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4-chloro-2-(trifluoromethyl)pyrido[2',3':3,4]pyrazolo[1,5-a]pyrimidine (3g)

'H NMR (300 MHz, DMSO-de)
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3C NMR (75 MHz, CDCls)
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19F NMR (282 MHz, DMSO-ds)

2 F60000
e
|
55000
50000
45000
F40000
35000
30000
CF3
N= 125000
N
(e — /
20000
[\ ~ 'N
N N Cl
h 15000
3
10000
5000
to
F-s5000
. T . T
100 50 0 -50 -100 -150 -250 -300
f1 (ppm)
13
C NMR (75 MHz, CDCl3)
EEB2ER4E CELEELLEE £33
BEEITLES CEEEREEEE RRg [
| SV S SNSSSY N 4
10000
oo ! ! E““" 9000
[ |
faoon
18000
+1000 r
o £-7000
155 e s s WS w30 s w20 w5 40 w05 wen
3 1 (ppm)
N= | 6000
N b
’d — /
< - 'N 15000
N N Cl
3h 4000
3000
. L
2000
1000
! . I L
Ll L )
ro
T T \ . T \ T . . T T \ T T \ T T T
180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10

S0
f1 (ppm)



4-(4-Methoxy-phenyl)-2-trifluoromethyl-pyrimido[1,2-b]indazole (4a)
"H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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19F NMR (282 MHz,CDCls)
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10-Fluoro-4-(4-methoxy-phenyl)-2-trifluoromethyl-pyrimido[1,2-b]indazole (4¢)

"H NMR (300 MHz, CDCl3)
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4.4-(4-Methoxy-phenyl)-2,8-bis-trifluoromethyl-pyrimido[1,2-b]indazole (4d)
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1F NMR (282 MHz,CDCl;)

—-62.41
—-67.12

OMe

23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
(4000
3000
2000
1000

-1000
[--2000

T
100 50 0 -50

3C NMR (75 MHz, CDCls)

162.7

G NF N PO

F3C

OMe

-100
f1 (ppm)

77.4
77.0
76.6

£
»

T
-150

55.6

T
-200

T
=250

T
-300

11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

0

1000

T T T T T T T T

180 170 160 150 140 130 120 110

T

100

T T

90
f1 (ppm)

70

60

50

40

30

20

10



4-(4-Methoxy-phenyl)-9-nitro-2-trifluoromethyl-pyrimido[1,2-b]indazole (4¢)

'H NMR (300 MHz, CDCl5)
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13C NMR (75 MHz, CDCl)
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7-(4-methoxyphenyl)-9-(trifluoromethyl)pyrido[3',2':3,4|pyrazolo[1,5-a|pyrimidine (4f)

'H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz,CDCls)
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4-(4-methoxyphenyl)-2-(trifluoromethyl)pyrido[2',3':3,4]pyrazolo[1,5-a|pyrimidine (4g)

'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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7-(4-methoxyphenyl)-9-(trifluoromethyl)pyrazino|2',3':3,4|pyrazolo[1,5-a]|pyrimidine
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19F NMR (282 MHz,CDCls)
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4-p-Tolyl-2-trifluoromethyl-pyrimido[1,2-b]indazole (5a)

47
45
20
17
97
94
75
75
73
73
70
70
64
50
47
4
42
28
2.53
1.59

CreaRRRRRE 3 .

[ SN S +13000
+12000
11000

N

9000

—i4
_—

8000

7000

6000

5000

4000

3000

2000

1000

0

~-1000

T T
10.5 10.0 9.5 9.0 8

N 35T —
R
—_—

&1 1001

F NMR (282 MHz,CDCl3)

i 24000
22000
-20000
18000
16000
N= 14000
— / 12000
10000
8000
6000
4000

2000

o

-2000

T T T T T T T T T T T T T T
100 50 0 -50 -100 -150 -200 -250 -300
f1 (ppm)



3C NMR (75 MHz, CDCls)
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7-(3-methylphenyl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidine (5b)

'H NMR (300 MHz, CDCls)
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19F NMR (282 MHz,CDCls)
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'"H NMR (300 MHz, CDCls)
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13C NMR (75 MHz, CDCl)

CNBDAHB D TANDA—OONMMNNS O
RREIFLRY RN¥NEZEanqnEs R 8=
[ LW SN [ 10000
H T e 19000
3000
CF3 18000
N= 2000
7
A/ 00
=~ :N ﬁ_.,_u-mu‘_.__LLJ«m_;J_,_._,AM,.._‘____________ .
F3C N B gt e e b e 6000
o
2C
. 5000
4000
!
’ 3000
1]
2000
1000
| D | !
L ldw )l )
[ ‘ Lo
T T T T T T T T T T T T T T T T T T T T T T ~-1000
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

7-(3-methoxyphenyl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidine (5d)

'H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz,CDCl;)
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7-(3,4-dimethoxyphenyl)-9-(trifluoromethyl)pyrazino[2',3':3,4]pyrazolo[1,5-a]pyrimidine (Se)

"H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz,CDCls)
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7-(2,4-dimethoxyphenyl)-9-(trifluoromethyl)pyrazino[2',3':3,4]pyrazolo[1,5-
alpyrimidine (5g)

'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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7-[4-(methylsulfanyl)phenyl]-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidine (Sh)

'H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz,CDCls)
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4-(2H-1,3-benzodioxol-4-yl)-2-(trifluoromethyl)pyrido[2',3':3,4]pyrazolo[1,5-

alpyrimidine (11p)
'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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4-(4-Chloro-phenyl)-2,8-bis-trifluoromethyl-pyrimido[1,2-b]indazole (5j)

'"H NMR (300 MHz, CDCls)
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1F NMR (282 MHz,CDCl;)
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4-(4-Fluoro-phenyl)-2-trifluoromethyl-pyrimido[1,2-b]indazole (5k)
"H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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2-Trifluoromethyl-4-(4-trifluoromethyl-phenyl)-pyrimido[1,2-b]indazole (5I)
"H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz,CDCl;)
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4-(4-Trifluoromethoxy-phenyl)-2-trifluoromethyl-pyrimido[1,2-b]indazole (Sm)

'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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ethyl4-[9-(trifluoromethyl)pyrazino[2',3':3,4]pyrazolo[1,5-a]pyrimidin-7-yl]benzoate (5n)

'"H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz,CDCL)
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4-[2-(trifluoromethyl)pyrido(2',3':3,4|pyrazolo[1,5-a|pyrimidin-4-yl|benzaldehyde (50)

'H NMR (300 MHz, CDCls
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13C NMR (75 MHz, CDCl)
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4-[9-(trifluoromethyl)pyrido(3',2':3,4]pyrazolo[1,5-a]pyrimidin-7-yl|benzonitrile (5p)

'H NMR (300 MHz, CDCl5)
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19F NMR (282 MHz,CDCls)
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7-(4-nitrophenyl)-9-(trifluoromethyl)pyrido[3',2':3,4|pyrazolo[1,5-a]pyrimidine (5q)

"H NMR (300 MHz, CDCl3)
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N-propyl-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidin-7-amine (62)
"H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz,CDCl:)
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N-[(4-methoxyphenyl)methyl]-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidin-
7-amine (6b)
"H NMR (300 MHz, CDCl3)

5000

8.81
-{3.91

8.80
816
813
— 385

&

7.59
7.57
7.56

—73
73
&8

< 6.5

~-6.80

474
472

Y

( 14500
‘ 4000
| ) | 3500
3000
2500
N 12000
HN 11500
1000

500

l y pu L

T T T
g £ 58 88 g
T

3.02

T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

F NMR (282 MHz,CDCl3)

-67.52

132000
30000
28000
26000
124000
122000
20000
18000
16000
N / 14000
N -PJ' +12000
6b 10000

8000
OMe
6000
14000
+2000

0

r-2000

T T T T T T T T T
100 50 0 -50 -100 -150 -200 -250 -300
f1 (ppm)



13C NMR (75 MHz, CDCl)

159.8
46.6
46.5
46,2
45.
45,
42.

CF3
N=
Ny
~ 'Pd
X~ SN HN
6b

OMe

—55.4

—46.2

o

= psmo

4500

Fenno

3500

00

2500

2000

1500

1000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

T T T T T

180 170 160 150 140

00 90
f1 (ppm)

T T T

1000

7-(morpholin-4-yl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidine (6¢)

"H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz,CDCl:)

—-62.27
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7-(pyrrolidin-1-yl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidine (6d)

'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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N-phenyl-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidin-7-amine (6e)
'"H NMR (300 MHz, CDCls)
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19F NMR (282 MHz,CDCls)
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N-(4-methylphenyl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidin-7-amine
(6f)

'H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl)
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N-(4-bromophenyl)-9-(trifluoromethyl)pyrido[3',2':3,4]pyrazolo[1,5-a]pyrimidin-7-

amine (6g)
'"H NMR (300 MHz, CDCl3)
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19F NMR (282 MHz,CDCls)
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Ethyl-{[2-(trifluoromethyl)pyrido[2',3':3,4]pyrazolo[1,5-a]pyrimidin-4-yl]sulfanyl}acetate (7a)
"H NMR (300 MHz, DMSO-ds)
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3C NMR (75 MHz, DMSO-ds)
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4-[(4-methoxyphenyl)sulfanyl]-2-(trifluoromethyl)pyrido|[2',3':3,4]pyrazolo[1,5-a]pyrimidine
(7b)

"H NMR (300 MHz, CDCl3)
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1F NMR (282 MHz, CDCls)
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4-[(4-fluorophenyl)sulfanyl]-2-(trifluoromethyl)pyrido(2',3':3,4]pyrazolo[1,5-a]pyrimidine

(7¢)
'H NMR (300 MHz, DMSO-ds)

58258888 2588 JRRHAR

OO ROBEEE MNMNNN RN NNNRNG

62
59
56
52
51
3
—2.50

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

1.00=
1.06-%
7 2131
2.27
I.SIE
L07=

[-200

T T T T T T T T T
7.0 6.5 6.0 4.5 4.0 35 3.0 2.5 2.0 1.5

5

T T T T
10.5 100 9.5 9.0 8.5 8.0 7.

5.5 5.0
f1 (ppm)

F NMR (282 MHz, DMSO-ds)

—66.01
-107.87

T
1.0

T
0.5

T
0.0

35000

30000

25000

[-20000

15000

10000

5000

[-5000

[-10000

T
100 50 0 -50 -150 -200 -250

-100
f1 (ppm)

-300



3C NMR (75 MHz, DMSO-ds)
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19F NMR (282 MHz, CDCls)

-67.24

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

ro

+ -5000

100 50 0

3C NMR (75 MHz, CDCls)

—155.3
147.9
146.3
145.8
145.6
143.6

‘
\

—130.3

~
e

125.3
125.2

122.6

—~119.0

-50

-100
1 (ppm)

—88.3

Vas

77.5
770
7.6

-150

—68.2

T
-200

-250

14.2

-300

(6500

[-6000

5500

5000

4500

4000

3500

3000

(2500

[~2000

1500

1000

500

0

=500

180 170 160 150 140 130

120

90
f1 (ppm)

80

70

50



7-methoxy-9-(trifluoromethyl)pyrazino[2',3':3,4]pyrazolo[1,5-a]pyrimidine (8b)
"H NMR (300 MHz, CDCl3)
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13C NMR (75 MHz, CDCl3)
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19F NMR (282 MHz, CDCls)
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