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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3a).
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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo|3,4-b]pyridin-6-yl)phenol (3a).
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2-(5-Chloro-3-methyl-1-p-tolyl-1H-pyrazolo|3,4-b]pyridin-6-yl)phenol (3b).
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2-(5-Chloro-3-methyl-1-p-tolyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3b).
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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3c).
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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3c).
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2-(5-Chloro-3-methyl-1-p-tolyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3d).
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2-(5-Chloro-3-methyl-1-p-tolyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3d).
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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-5-methoxyphenol (3e).
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2-(5-Chloro-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-5-methoxyphenol (3e).
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1-tert-Butyl-5-chloro-6-(2-hydroxyphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (3g).
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1-tert-Butyl-5-chloro-6-(2-hydroxyphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (3g).
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1-tert-Butyl-5-chloro-6-(2-hydroxy-5-methylphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (3h).
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1-tert-Butyl-5-chloro-6-(2-hydroxy-5-methylphenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (3h).
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2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3i).
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2.07]

—3.94

2.50 DMSO-d6
2.50

f

10.5

16

10.0 9.5 9.0 8.5

5.5

5.0

4.5

3 - 3.04—]

3.5

3.0

54 4299

2.0

4

1.5

Data File Name

Title
Comment

Origin

Owner
Site

Spectrometer
Author

Solvent
Temperature
Pulse Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition Time

Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CniekTpbi/ B/
3-Cl-chromone/
MM-347/
140130.u322/
10/ fid

140130.u322

Miliutina
MM-347 1H
DMSO

Bruker BioSpin
GmbH

nmrsu

spect

DMSO
298.2
2g30
16

81
1.0000

10.0000
5.2954
2014-01-30T21
:03:00
2014-01-30T21
:03:48

300.13

6188.1
-1278.5

1H
32768
65536



2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3i).

17

140130.u322
Miliutiha MM-347 13C DMSO
~ — M- o 1N O
585 REFBRATNRA o N
TTH® AORAG MO T B < o
n wn < MO ANANAN N ™ - - g ™M ~
SO ISRt | |
i o
I
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 40 30 20 10
ppm

Data File
Name

Title

Ongin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Sze

C:/ Users/ &/
Desktop/

CnekTpsl/ Bf
3-C-
chromone/
w347/
140130.u322/
11/fid
140130.u322
Miliutina
MM-347 13C
DMSO

Bruker BioSpin
GmbH
nnrsu

spect

DMSO
298.2
2gpg30

1024

2050
2.0000

10.0000
1.8176

2014-01-3072
2:11:00
2014-01-30T2
2:11:38
75.47

18028.8
-1510.7

13C
32768
65536



2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3j).

140130.206
Miliutina MM352 1H DMSO

L
o
T

—8.38
7.09
7.06

~-7.00
6.85
6.81

B (d)
6.83
J(8.17)

A (d)
7.08
3(8.16

H H

1 Loit=—

—3.94

—2.50 DMSO-d6

—2.25

7

105 10.0 9.5 9.0
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

C:/ Users/ &/
Desktop/
CnekTpbl/ B/
3-C-
chromone/
mm-352/
140130.206/
10/ fid
140130.21
Miliutina
MM352 1H
DMSO

Bruker BioSpin
GmbH

nmr

spect

DMSO
297.0
zg30

16

228
1.0000

10.0000
6.3439

2014-01-31T0
0:31:00
2014-01-31T0
0:31:46
250.13

Spectral Width 5165.3

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

-1035.8

1H
32768
65536



2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-4-methylphenol (3j).

140307.202

Cherevatenko MM-352 13C CDCI3

N g O
© — ™M
MM N O
nwms
i vl v v
e

CHy
ci
[ T w
HiC NP
CHy
'OH

132.27
131.13
117.61
115.08
—77.16 CDCI3

—33.90

—20.78
—12.492

T T
180 170 160 150

19

Data File
Name

Title
Comment

Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver
Gain
Relaxation
Delay

Pulse Width
Acquisition
Time

Date
Modification
Date
Spectromete
r Frequency
Spectral
Width
Lowest
Frequency
Nucleus

C:/ Users/ &/
Desktop/
CnexTpsl/ B/
3-CH
chromone/
m-352/
140307.202/
11/ fid
140307.20

Cherevatenk
©0 MM-352
13C coCcB

Bruker
BioSpin
GmbH
nmr

spect

coci
298.0
2gpg30

1024
2050
2.0000

10.0000
2.1846

2014-03-07T
10:45:00
2014-03-07T
10:46:14
62.90
15000.0
-1203.0

13C

Acquired Size 32768



2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-5-methoxyphenol (3Kk).

140331.203 o
Miliutina MM-361-2(ish) 1H CDCI3 é
&
o
=
O
o N T O OOV MmN m LN I
<. —“99 NweQYnniniy S ®© 1n
(o)} 0 C0 0 N OO WWwwo < ™M o~
| ~\— | = o/ |
C(d)
6.60
J(2.59)
B (d) A (dd)
8.02 6.54
(8.85) 3(2.64, 8.85)
H H
|
/! '
|
I e ol
(*)] 2 M N O
o S o =
o — O
' 11I.0 . 10I.5 I 1(;.0 915 9I0 8I5 810 7I5 7.I0 I 615 l 6i0 515 5j0 415 4j0 3j5 310 215 210
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Data File Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time

Acquisition
Date

Modification
Date

Spectrometer
Frequency

Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnexTpbl/ B/
3-CH
chromone/
mm-361/
361-2/
140331.203/
10/ fid
140331.20
Miliutina
MM-361-2(ish)
1HCDCI3
Bruker BioSpin
GmbH

nmr

spect

cDCi3
298.1
zg30

16

362
1.0000

10.0000
6.3439

2014-03-31T1
3:03:00
2014-03-31T1
2:03:26
250.13

5165.3
-1038.4

1H
32768
65536



2-(5-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl)-5-methoxyphenol (3K).

1“.4(.)32.51.u329 ) (28] Data File C:/ Users/ &/
Miliutina MM-361-2(ish) 13C CDCI3 LD) Name Desktop/
(®) CnekTpbl/ B/
NONgTOWUM O W Mmoo 3-C-
MK oL T — nNRNoeA v «© & [ chromone/
NoaANOMAN — < MmO N3 = & b mm-361/
NN MM N—=OO M Ln ™M o
v v v v v v v v M n ™M —i 361-2/
ptet A gy ¢ Nt SN | | | Taies
Title 140331.u329
Comment Miliutina
MM-361-2(ish
) 13C CDCI3
Origin Bruker
BioSpin GmbH
Owner nmrsu
Site

H1CO Spectrometer spect

Author
Solvent CcDCi3
Temperature 298.2
Pulse zgpg30
Sequence
| Number of 1024
! I Scans

Receiver Gain 2050

| Relaxation 2.0000
Delay

Pulse Width ~ 10.0000
Acquisition 1.8176

0 Time
| Acquisition 2014-04-01T
Date 00:10:00
Modification  2014-03-31T
Date 23:10:02

Spectrometer 75.47

Frequency
Spectral 18028.8
e b *MM AT memilmmmm - Width

Lowest -1460.0
Frequency
Nucleus 13C
T T T T T T T T T T T T T T T v T T T T T T T T T T T T T T T 7 Acquired Size 32768
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  Spectral Size 65536
ppm
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5-Chloro-6-(2-hydroxyphenyl)-2-phenyl-2H-pyrazolo[3,4-b]pyridin-3-ol (31).

131122.u312
Milivtina 330-2 1H DMSO

—9.75

0.99 -

ScOonDMCO Ao
[oeAvm =i re v an vy

-

i
~
i
i
|
OH
Gt - =
N
OH
r T T T
6.5 6.0 55 5.0
ppm
1
A
~
N
o
T T T T
125 12.0 11.5 11.0
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Data File
Name

Site

Spectrometer
Author

Solvent
Temperature
Pukse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral
Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
Cnexrpsl/ C/
3C-
chromone/
ma-330/
330-2/
131122.u312
/10/ fid
131122.u312
Miliutina
330-21H
DMSO

Bruker
BioSpin GmbH
nmrsu

spect

DMSO
298.2

2930
16

203
1.0000

10.0000
5.2954

2013-11-22T7
09:15:00
2013-11-22T7
09:15:02
300.13

6188.1

-1235.4

1H
32768
65536



5-Chloro-6-(2-hydroxyphenyl)-2-phenyl-2H-pyrazolo[3,4-b]pyridin-3-ol (31).

140312.u328

Miliutina MM-349 13C DMSO
Data File Name C:/ Users/ &/

Desktop/
CniexTpbl/ B/
DO~ ON —“NOoONMMMNOOONMMO 3ck
NQwn -~ oMY O—ANTONMNNN chromone/
AN LN NMOOAOXTARN®LO Mm-349/
N NN NNNNNM— 140312.u328/
i v v v ] ™ v v v v e e v e v v ] el ll/ﬁd
—~~/ == N N |
Title 140312.u328
Comment Miliutina
MM-349 13C
DMSO
Origin Bruker BioSpin
OH GmbH
]| | Owner nmrsu
e =y Site
M
M ""N Spectrometer spect
Author
OH Solvent DMSO
Temperature  298.2
Pulse zgpg30
Sequence
| Numberof 2048
Scans
— T T 1T T T 7T Receiver Gain 2050
S0 80 70 60 50 Relaxation 2.0000
ppm Delay
Pulse Width  10.0000
Acquisition 1.8176
Time
! Acquisition  2014-03-12T1
Date 8:15:00
Modification ~ 2014-03-12T1
Date 8:16:00
l Spectrometer 75.47
| | Frequency
) " |1 ) 1 NI | —— — _ Spectral Width 18028.8
Rl T i i o Lowest -1505.7
Frequency
Nucleus 13C
Acquired Size 32768
47T 1 ¢ I & a1 * 37 v I f 5 & a1 &1 ¢ 1 & 1 & 1 & 1 k& I & 1§ £ 1T &= 1 & 1.t I & I @ %% |
180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 50 45 40 35 SPEC) Sz 03526
ppm
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5-Chloro-6-(2-hydroxy-5-methylphenyl)-2-phenyl-2H-pyrazolo[3,4-b]pyridin-3-ol (3m).

—2.26

131125.u304 (Yo}
Miliutina MM-334-2 1H DMSO t.’
(@)
wn
=
= o
- n M SRNVARIIIBI R
~—i (o)} 0 NNNNNNNOO o
| | [\ e |
el 753 || 656
HC ’ ) 3(7.88)((3(8.23)
o A(d) | C(b)
791 | 7.28
3(7.98) [ 3(7.35)
H H H_H =1
D (d)
7.11
3(8.19)
' 610 ' STS ' 5?0 ' 4f5 ' 4i0
ppm
]
“/LN ; T *JIL
o (e} n
0 ()} (o)}
S S S

T % T * T J T L] T L) T
120 115 11.0 105 100 95 9.0 8.5
ppm
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Data File C:/ Users/ &/

Name Desktop/
CnekTpbi/ B/
3-C-
chromone/
mm-334/
334-2/
131125.u304
/ 10/ fid

Title 131125.u304

Comment Miliutina
MM-334-2 1H
DMSO

Origin Bruker
BioSpin GmbH

Owner nmrsu

Site

Spectrometer spect

Author

Solvent DMSO
Temperature 298.2

Pulse zg30
Sequence

Number of 16
Scans

Receiver Gain 51

Relaxation  1.0000
Delay

Pulse Width ~ 10.0000
Acquisition ~ 5.2954

Time

Acquisition 2013-11-25T

Date 08:18:00
Modification  2013-11-25T
Date 08:18:46

Spectrometer 300.13
Frequency

Spectral 6188.1
Width

Lowest -1255.7
Frequency

Nucleus iH

Acquired Size 32768
Spectral Sze 65536



5-Chloro-6-(2-hydroxy-5-methylphenyl)-2-phenyl-2H-pyrazolo[3,4-b]pyridin-3-ol (3m).

131129.u318
Miliutina MM334-2

—159.67
~157.55
~154.92
~152.42

Cl

H - f“‘@

OH

13C DMSO

137.03
133.42
130.85
130.07
~129.14
N127.24
125.49
125.32
124.62
119.70

|

115.63
—110.19

I
/

OH

Data File
Name

—19:99

Title
Comment

Origin

Owner

Site

100

N0 66 A —

90 80

50

Spectrometer
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

Spectral
Width

Lowest
Frequency

165 160 155

25

150 145 140 135 130 125 120 115 110

ppm

45

T T T T T T 77 Nucleus
30 25 20 15 Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnexTpbl/ B/
3-Cl-
chromone/
Mm-334/
334-2/
131129.u318
/ 10/ fid
131129.u318
Miliutina
MM334-2 13C
DMSO

Bruker
BioSpin GmbH
nmrsu

spect

DMSO
298.2
zgpg30

3072

2050
2.0000

10.0000
1.8176

2013-11-30T
11:48:00

2013-11-30T
11:48:40

75.47
18028.8

-1505.1

13C
32768
65536



6-Chloro-7-(2-hydroxyphenyl)pyrido|2,3-d]pyrimidine-2,4(1H,3H)-dione (3n).

26

140417.212
Miliutina MM379 1H DMSO

—11.83
~11.59
—9.80
—8.27
7.33
7.30
7.27
7.20
7.17
6.96
6.93
6.90
6.87
—2.50 DMSO-d6

|
:

2.11+
1.07+

74 ¥ T ¥ T ¥ T Y T ¢ T U T L T

125 120 115 11.0 105 100 95 9.0

Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width

Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency

Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbl/ B/
3-ck
chromone/
Mm-379/
140417.212/
10/ fid
140417.21
Miliutina
MM379 1H
DMSO
Bruker BioSpin
GmbH

nmr

spect

DMSO
298.2
zg30

16

181
1.0000

10.0000
6.3439

2014-04-17T1
8:02:00
2014-04-17T1
7:03:32
250.13

5165.3
-1035.7

1H
32768
65536



6-Chloro-7-(2-hydroxyphenyl)pyrido|2,3-d]pyrimidine-2,4(1H,3 H)-dione (3n).

140417.212 O
Miliutina MM379 13C DMSO P
(@]
o O (e} ~— 00 (30] T M O T O i
iy Lo o M 7 YKo Qo N @ Qe
- O T O O (e} O N < 0 wn o
O O n n n (30] MmMAON (NN — v ~—i
i v i v i ~— i i i i i i i
N/ e | NN I I
T ¥ T ¥ T % T T ¥ T
100 9 80 70 60 50
ppm
| |
|
T | N . N - —
T LE T L] T L} T T T T T T T . T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 45 40 35
ppm
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N

Data File
Name

Title
Comment

Origin

Owner
Site

Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width

Acquisition
Time
Acquisition
Date

Modification
Date

Spectrometer
Frequency

Spectral
Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbl/ Bf
3-Cl-
chromone/
mm-379/
140417.212/
11/ fid

140417.21

Miliutina
MM379 13C
DMSO

Bruker
BioSpin GmbH

nmr

spect

DMSO
298.2
zgpg30

1024

2050
2.0000

10.0000
2.1846

2014-04-17T
19:16:00

2014-04-17T
18:17:36

62.90
15000.0

-1235.2

13C
32768
65536



6-Chloro-7-(2-hydroxy-5-methylphenyl)pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (30).

130912.u319 O
Milistina MM-258 1H DMSO P
®) Data File Name C:/ Users/ &/
(9] Desktop/
= CnexTpbl/ B/
= I~ o 3-c-
© LN < (Vo] O o0 TN om chromone/
= p & ERsan N N e
~— 130912.u319/
\ | | — & (. 10/ fid
Title 130912.u319
Comment Miliutina
MM-258 1H
DMSO
Origin Bruker BioSpin
GmbH
Owner nmrsu
o] Site
Glr g
S ometer s
HiC so ol e pectr r spect
L Author
H Solvent DMSO
Temperature  298.2
Pulse zg30
Sequence
Number of 16
Scans
Receiver Gain 90
Relaxation 1.0000
Delay
Pulse Width 10.0000
Acquisition 5.2954
Time
| Acquisition 2013-09-12T1
| : Date 5:09:00
Modification 2013-09-12T1
Date 4:09:36
Spectrometer 300.13
Frequency
Spectral Width 6188.1
LAY ol Lowest -1288.1
o N o o oMo N~ .
S o S S SS9 S Frequency
- i i — v - (a0 ] Nucleus 1H

/I L T X T ] T U T s T L T ¥ T L] T ¥ T L T ¢ T L T ) T J T ] T L) T Y T 3 T L T k T L T 5 T ACqUired sze 32768
125 12.0 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 SeectralSze 65536
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6-Chloro-7-(2-hydroxy-5-methylphenyl)pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (30).

29

79

130912.u319
Miliutina  MM-258 13C DMSO
NOO ©00LN NMT O~ N ©
T I M cooNQWY © ®© o
—-O Ao OCHOANWLYT D O a
OO Win MMONNANN - O o
i v i i ™ v v v v - e i ~—
N N7 SN | |
(o]
Cl
HyC A
N
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

ppm

Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus

' Acquired Size

Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbl/ B/
3-C-
chromone/
mm-258/
130912.u319
112/ fid
130912.u319
Miliutina
MM-258 13C
DMSO

Bruker
BioSpin GmbH

nmrsu

spect

DMSO
298.9
zgpg30

1024

2050
2.0000

10.0000
1.8176

2013-09-12T
18:03:00

2013-09-12T
17:03:42

75.47
18028.8

-1509.6

13C
32768
65536



6-Chloro-7-(2-hydroxyphenyl)-1-methylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (3p).

141002.u314 O
Miliutina MM-356 DMSO 1H i DataFle  Ci/ Users/ &
®) Name Desktop/
% CnekTpbl/ C/
a) 3-C
3 < < NOYT T N T AN - o eheprone/
M v - M=l -l O
= S M TTTETTO N A N 0 141002 314
~— i NINININNANNNNNNNNOO OO m oN ¥
| | S T R Ny DO st o ot e i il 8o I | / 10/ fid
o Title 141002.u314
Comment Miliutina
MM-356
DMSO 1H
Origin Bruker
BioSpin GmbH
Owner nmrsu
Site
OH
Cl Spectrometer spect
o TN Author
Solvent DMSO
M ,%O A (dd) Te 298.2
i 7.52 | emperature  298.
oH CH; . Pulse 2930
J(162, 770) Sequence
H Number of 16
Scans
Receiver Gain 144
Relaxation 1.0000
Delay
Pulse Width  10.0000
| Acquisition  5.2954
Time
Acquisition 2014-10-02T7
Date 13:18:00
Modification  2014-10-02T
Date 12:18:22
I' Spectrometer 300.13
| I Frequency
i I N J Spectral  6188.1
L L Width
=T T
o =i AN Oy N N Lowest -1242.0
o o (=) N =] o Frequency
=1 = — =N M Nucleus 1H
ST T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T 71— AcquiredSize 32768
125 120 115 110 105 100 95 90 85 80 725 70 65 60 55 50 45 40 35 3.0 25 20 15 SpectralSize 65536
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6-Chloro-7-(2-hydroxyphenyl)-1-methylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (3p).

141002.u314 D
Miliutina MM-356 DMSO 13 {

N Vo OO WVWIST HOIINN T
L Moo own—xoa W N
— ONOVOAINMAMAaO 2 R
© MM STTONONAN—A—— O ¢ o)
i L R B B B B B B B B B ] (@) D o
| ~ (<~ SN N = |
OH
cl 28
M IJQQ'O
CH
OH =

T x T L T X T * T ¥ T Y T & T ¢ T L T ) T " T L T L] T . T L T ’ T 3 T ¥ T L) T s T L T Y T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbi/ C/
3-Cl-
chromone/
mm-356/
141002.u314/
11/ fid

141002.u314

Miliutina
MM-356
DMSO 13

Bruker BioSpin
GmbH

nmrsu

spect

DMSO
298.2
zgpg30

3072

2050
2.0000

10.0000
1.8176

2014-10-04T2
1:35:00
2014-10-0412
0:35:16
75.47

18028.8
-1502.5

13C
32768
65536



5-Chloro-6-(2-methoxyphenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (3q).

140325.u314 O
Miliutina MM-370 1H DMSO b
(@)
N
=
(@]
2 2295 HYERNEY K § R
[} WO NNNNNNN m N
I =" N | \ o/
I
CH3
Cl %
| N
N7 TN
OCH; @ D (dd)
7.34
3(1.70, 7.45)
E (dd) B (d)
8.17 7.16
J(1.01, 8.63) 1(8.07)
H H H
6 5
ppm
|I
l 2 J‘
o oN o
o i i
i ~ ™
110 105 100 95 %0 815 3.0 25 zjo
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Data File C:/ Users/ &/

Name Desktop/
CriekTpbl/ B/
3-C-
chromone/
mm-370/
140325.u314
/ 10/ fid

Title 140325.u314

Comment Miliutina
MM-370 1H
DMSO

Origin Bruker
BioSpin
GmbH

Owner nmrsu

Site

Spectrometer spect

Author

Solvent DMSO

Temperature 298.2

Pulse zg30

Sequence

Numberof 16

Scans

Receiver Gain 90

Relaxation  1.0000
Delay

Pulse Width ~ 10.0000

Acquisition  5.2954
Time

Acquisition ~ 2014-03-25T
Date 15:26:00
Modification  2014-03-25T
Date 15:26:40

Spectrometer 300.13
Frequency

Spectral 6188.1
Width

Lowest -1253.2
Frequency
Nucleus 1H

Acquired Size 32768
Spectral Size 65536



5-Chloro-6-(2-methoxyphenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (3q).

140325.u314
Miliutina MM-370 13C DMSO

INOOVWVWONIWINTN —LNO O 0 W
VOrTalT OQricnn T O M Q o
OLTONDBOSCOOANINTE O O — < o
NINTTMONMOMANNNNN — L ~
L B R R R B B B B B B B B R LN ~—i
(N TR m——— | |
I
CH3
Cl o
| 1]
N7
ocm@
! I
'|
I
I
T ¥ T ¥ T L T L T % T T s T & T L T ) T L T . T
160 150 140 130 120 110 90 80 70 60 50 40 30 10
ppm
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Data File Name C:/ Users/ &/

Title
Comment

Origin

Owner
Site

Spectrometer
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

Desktop/
CnekTpbl/ B/
3-C-
chromone/
mm-370/
140325.u314/
11/ fid

140325.u314

Miliutina
MM-370 13C
DMSO

Bruker BioSpin
GmbH

nmrsu

spect

DMSO
298.2
zgpg30

1024

2050
2.0000

10.0000
1.8176

2014-03-25T2
1:06:00
2014-03-25T2
1:06:14

75.47

18028.8
-1507.5

13C
32768
65536



5-Chloro-3-methyl-1-phenyl-6-(2-propoxyphenyl)-1H-pyrazolo|[3,4-b]pyridine (3r).

140402.u305 O
Miliutina MM-374 1H DMSO ?
(@]
)
=
£
RINNRLLLIRARNAINLNZS 7 32 BRBRALRRY
0O 00 COMNIN NN NINININDNININDN (42} NN - - - - 0OO00O
e = S | \ e\ N
E ()
7.07
- 1(7.40)
‘ C(®
@ 7.27
H 1(7.37)
A (d) B (dd) F (t)
8.18 7.34 0.77
3(7.92)|3(1.58, 7.43) 3(7.38)
H B HE H
D (d)
7.14
J(8.29)
X T % T . T T L T |
6.5 6.0 55 50 45 |
ppm
|I
I |
- |
— (Vo] N N
i o o i
~ s ~ ™
10I.5 I 10I.0 9.5 9.0 efo 7I5 ' 7I0 4I0 I 315 } 3I0 ' 2I5 210 I 1I5 1.0 015
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency

C:/ Users/ &/
Desktop/
CniekTpbl/ B/
3-C-
chromone/
mm-374/
140402.u305/
10/ fid
140402.u305
Miliutina
MM-374 1H
DMSO

Bruker BioSpin
GmbH

nmrsu

spect

DMSO
298.2
2930

16

101
1.0000

10.0000
5.2954

2014-04-02T0
9:25:00
2014-04-02T0
8:25:12
300.13

Spectral Width 6188.1

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

-1255.0

1H
32768
65536



5-Chloro-3-methyl-1-phenyl-6-(2-propoxyphenyl)-1H-pyrazolo|[3,4-b]pyridine (3r).

140402.220 il

Miliutina MM-374 13C DMSO 43 ‘ Selaie €1/ Users/ &

Name Desktop/
CnekTpbl/ B/
( 3-C-
OONOO—"TOOITWMWMONIDHDDO TN
QXNNATM——ONONANN N 3 o= 5
CLTBNBOSSAHDI T S BO N 3 i s Yy
mmns TTommnmmmMmAaANNANANN—A A~ o)) q — [ =] 140402.220/
DI e B I e IR o B e T e B e B B B e T e B e B e P e R e O o ~— 10/ fid
(N TR re—— | I N T 140402.22
Comment Miliutina
MM-374 13C
DMSO
Origin Bruker
BioSpin GmbH
Owner nmr
Site
Spectrometer spect
Author
Solvent DMSO
Temperature 298.0
Pulse zgpg30
Sequence
Number of 1024
i Scans
Receiver Gain 2050
Relaxation 2.0000
Delay
Pulse Width ~ 10.0000
| Acquisition 2.1846
| Time
l| Acquisition 2014-04-02T
, | | | Date 15:21:00
| 1 Modification  2014-04-02T
I | Date 14:22:02
Spectrometer 62.90
Frequency
Spectral 15000.0
Width
Lowest -1240.3
Frequency
Nucleus 13C
T . T * T E T U ) L) T N T L T = T % T 2 T L T . T % T ' T L T Aoquired Size 32768
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Spectral Size 65536

ppm
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5-Chloro-6-(2-(heptyloxy)phenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (3s).

140402.u306 O
Miliutina MM-375 1H DMSO b ’ <
@) Data File Name C:/ Users/ &/
(7)) Desktop/
= CnekTpbl/ B/
[a) 3-Ck-
O = O 0~ — N LM —HO OO MOVITO—AON chromone/
MNRANTILILASNNNAILIEES aaa bl ¥A-H—"0S8KR0VY w375/
WOWOWAONNNNNNNNNNNNNNN mmm NN A" HAHA A 000 140402.u306/
eSS e Sy ~I— N4 B s T 10/ fid
Title 140402.u306
F (dd) Comment Miliutina
MM-375 1H
7.33 DMSO
J(1.65, 7.45) Origin Bruker BioSpin
GmbH
D (d) Owner nnrsu
7 12 Site
J(8 14) Spectrometer spect
. Author
A (d) C.(t) I(t) G (t) | sovent DMSO
8.19 7.07 3.95 0.69 | Temeermtue 296.2
Puls 30
3(7.64) 3(7.41)| [3(6.07) X6ER e ®
H ki = = Number of 16
E (t) Scans
7.25 Receiver Gain 51
> Relaxation 1.0000
3(7.40) Delay
Pulse Width ~ 10.0000
Acquisition 5.2954
i Time
=T = T T—' I Acquisition  2014-04-02T0
65 6.0 55 50 45 | Date 9:29:00
BRI Modification  2014-04-02T0
Date 8:29:48
Spectrometer  300.13
Frequency
. Spectral Width 6188.1
Lowest -1255.3
8 8 B Frequency
- ~ Nucleus 1H
Acquired Size 32768
T ¥ T L T J T L T e T 3 T L T L L T .
105 100 95 9.0 8.5 8.0 7.5 7.0 4.0 Spectal iz 165536
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5-Chloro-6-(2-(heptyloxy)phenyl)-3-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (3s).

140402.221 )
Miliutina MM-375 13C DMSO ‘i Data File C:/ Users/ &/
'} ] Name Desktop/
: : CnekTpbl/ B/
= 3-C-
THANONAN—TONANT N®OLD i chromone/
HOHMAYNOONTYONRNKN® R B ooy oy w375
CTBNDBSSSADBIA T OGO A o g S E o Pelbs 140402.221/
mImnms TFmmnmmMmMmANNANANN—A —A — N ah — O~ MmN
B e e B B B B e e R e e B o (Vo) P MO ANNANN — 10/ fid
(N TN t—— | NN AN Te 140402.22
Comment Miliutina
MM-375 13C
DMSO
Origin Bruker BioSpin
GmbH
Owner nmr
Site
Spectrometer spect
Author
Solvent DMSO
| 4 Temperature 298.1
Pulse zgpg30
| Sequence
| Number of 1024
Scans
Receiver Gain 2050
Relaxation 2.0000
| Delay
| | Pulse Width 10.0000
Acquisition 2.1846
Time
| Acquisition 2014-04-02T1
Date 7:01:00
Modification  2014-04-02T1
Date 6:01:38
Spectrometer 62.90
Frequency
Spectral Width 15000.0
Lowest -1240.7
Frequency
Nucleus 13C
Acquired Size 32768
Z T . T » T L T L T L T ¥ T v T » T . T L T L T ¥ T ¥ T * T L T Spectra| S|ze 65536
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm
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2-(3-Methyl-1,5-diphenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3t).

140325.505 (30} [e)]
M. Miliutina, MM-368-1, 1H in CDCI3 o ©
8 o
L)
o 888 SRARRRRANATRI]E
~— COWOOOWOAOMNNINMNNNMNNNNNNNDN
| Sy NG S
F (dd)
7.56
3(7.58, 8.42) At
Cc(dd) ||6.49
7.05
3(1.12, 8.20)
E (dd) B (dd)
8.08 6.89
3(1.01, 8.57) 3(1.56, 7.97) |,
H H = B
T T D (ddd)
10.0 9.5 9.0
e 7.17
3(1.61, 7.27, 8.71)
|
5 43
ppm
I
ﬁ ﬂ
1 L o ﬂ "
T S R
i o NN NO - o o
< Qe Qoo Q e =
o ~ N ANt AN - ~— ™M
12I.2. I I11I.8. I I11I.4. I I11I.0' I I10I.6I L ‘8{4‘812I8{0I718I .I6I7.I4I .IZ'710l6:8'6j6l6:4'6.2I6:0 .2

ppm
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Data File Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition Time
Acquisition Date

Modification
Date

Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbi/ Bf 3-
Cl-chromone/
mm-368/ 368-1/
140325.505/
10/ fid

140325.51

M. Miliutina,
MM-368-1, 1H
in CDCI3
Bruker BioSpin
GmbH
Administrator

spect

CDCi3
300.0
zg30
32

128
1.0000

9.8000
3.1720
2014-03-25T19
:46:00
2014-03-25T19
:47:02
500.13

10330.6
-2089.5

1H
32768
65536



2-(3-Methyl-1,5-diphenyl-1H-pyrazolo[3,4-b]pyridin-6-yl)phenol (3t).

140325.505 ¢ a
M. Miliutina, MM-368-1, 13C in CDCI3 2 L
~
N L0 — MINY NI ONODNDDON OO T g "|'
¥ o 0 MO ANTORXXWNMOOFE I NTNOA \
N N N MO TAHONNANWNO — + 0000 O 1
n LN < TFMH MO NNNNN NN A 1
i i L) v vl v vl v v v v v v v v v v v v v N
| | 2NN TSN N~ N2/
| SR R TR, . T
70 60 50 40 30 20
ppm
E T z T z T E
110 100 90
ppm
|
|
|
|
|
|
|
I R % - 1 A4 e
T " . . ; . . . . . r . . .
160 155 150 145 140 135 130 125
ppm
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

C:/ Users/ &/
Desktop/
CnekTpbl/ B/
3-Cl-
chromone/
MM-368/
368-1/
140325.505/
15/ fid

140325.51
M. Miliutina,
MM-368-1,
13Cin CDCI3

Bruker BioSpin
GmbH

Administrator

spect

CDCI3
300.0
zgpg30

2048

20642
2.0000

9.0000
1.0912

2014-03-26T0
3:32:.00
2014-03-26T0
3:32:34
125.76

Spectral Width 30030.0

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

-2423.0

13C
32768
65536



1H and 13C NMR spectra of products 4.
3-Methyl-1-phenyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4a).

130911.u309
Miliutina MM-291-1 1H DMSO

—2.50 DMSO-d6

RERIN RERNRRERRY &
VOOV NNNNNNNNN o~
SRy 2 N errp———— |
E (d)
7.77
0 J(8.22)
7 N Me G(d) B (t)
= l\l 8.39 7.50
M- N7.72) J(7.00)
PH
F@ | oem| A®
8.23 270 732
A7.73) - ——13(7.39)
H H H ==
C(m)
7.58
6 5 4
ppm
1
1!
il
O i
< - L=
oo —
~N ™
00 95 90 8.0 75
ppm
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Data File C:/ Users/ &/

Name Desktop/
CnekTpbl/ B/
3-Ck
chromone/
M4-291/
130911.u309/
10/ pdata/ 1/
1ir

Title 130911.u309

Comment Miliutina
MM-291-1 1H
DMSO

Origin Bruker BioSpin
GmbH

Owner nmrsu

Site

Spectrometer spect

Author

Solvent DMSO

Temperature 298.2

Pulse 2930

Sequence

Number of 16

Scans

Receiver Gain 114

Relaxation 1.0000
Delay

Pulse Width  10.0000

Acquisition 5.2954
Time

Acquisition 2013-09-1170

Date 9:32:00
Modification  2013-09-11T0
Date 8:32:52

Spectrometer 300.13
Frequency
Spectral Width 6188.1

Lowest -1253.2
Frequency
Nucleus 1H

Acquired Size 32768
Spectral Sze 32768



3-Methyl-1-phenyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4a).

130912.202
Miliutina MM-291-1 13C DMSO

CONANNOWVLOIN—LNO®—LNO
NMONYTYOY OO0~ 0ONOCLWINOY foe]
OB NTETMAOARA M AN — OO N — 0
NTFTTTMNONNNNN— q ~
R I I I B B B B B R B R B B B B | i
e S e |

T ¥ T 5 T L T L T , T ' T L T J T L T L T x T ¥ T ] T L] T » | J T L T % T % T s T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
ppm
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author
Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/ Desktop/
CnexTpbi/ Bf 3-Cl-
chromone/ mm-291/
130912.202/ 10/
pdata/ 1/ 1r
130912.20

Miliutina MM-291-1
13C DMSO

Bruker BioSpin GmbH
nmr

spect

DMSO
298.2
zgpg30

1024

2050
2.0000

10.2000
2.1846

2013-09-12719:27:00
2013-09-12T18:28:36
62.90

15000.0

-1238.3

13C
32768
32768



3-Methyl-1-p-tolyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4b).

141002.u315
Miliutina MM-371 DMSO 1H

8.59
8.25
8.22
7.81
7.78
7.74
7.71
7.69
7.53
7.51
7.48
7.39
7.37

|
|

B (t)
7.51
e A (d)
7.38
3(8.27)
HLC HH

-D6

/2.65
2,
\2.39

3.271 ——

S ————T T

11.0 105 100 95

70 65 60 55 50 45 40
ppm
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Data File Name C:/ Users/ &/

Desktop/
CnekTpbl/ C/
3-C-
chromone/
mm-371/
141002.u315/
10/ fid

Title 141002.u315

Comment Miliutina
MM-371 DMSO
1H

Origin Bruker BioSpin
GmbH

Owner nmrsu

Site

Spectrometer  spect

Author

Solvent DMSO

Temperature  298.2

Pulse zg30

Sequence

Number of 16

Scans

Receiver Gain 144
Relaxation 1.0000
Delay

Pulse Width 10.0000

Acquisition 5.2954
Time

Acquisition 2014-10-02T1

Date 3:23:00
Modification ~ 2014-10-02T1
Date 2:23:14

Spectrometer  300.13
Frequency
Spectral Width 6188.1

Lowest -1242.1
Frequency
Nucleus 1H

Acquired Size 32768
Spectral Size 65536



3-Methyl-1-p-tolyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4b).

141024.518

Julia Jahnke, MM-371, 13C in DMS0O B
Data File C:f Users/ &f

Name Desktop/
CnexTpe/
13/ 1/
141024.518/
14/ fid

Title 141024.52

Comment Juliz Jahnke,
MM-371,

i: 13C in DMSO
~NOMOemMmOoOWwhhda~ OOy Origin Bruker
NARTOAHBON®X—N©WNLN q o ek
SumTaANTOSAmo =0 — 4 nom GrbH
L e e o o T o T o T o I o I o O o e T s T =) e~
e i B B B B B A e e I e B A B B A ~ — Owner Administrato

—
| =51 e I | r
| Site
1 Spectrometer spect
e k) CHs Author
M= | Solvent DMSO
L2 Temperature 300.0
Pulse zgpg30
| Sequence
HaC Number of 1024
Scans
Receiver 16384
Gain
! Relaxation  2.0000
Delay
Pulse Width  9.0000
Acguisition  1.0912
Time
Acguisition  2014-10-24T
Date 14:33:00
Modification 2014-10-24T
Date 13:33:16

Spectrometer 125.76
Frequency

Spectral 30030.0
Width

Lowest -2498.9
Freguency

r T v T d T T T 4 T 4 T r T v T d T T T 4 T 4 T r T Nucleus 13C

T b T J T T T y T L T
180 170 160 150 140 130 120 110 100 90 BO 70 60 50 40 30 20 10 0 Acquired Size 32768
PPM Spectral Size 65536
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3,8-Dimethyl-1-phenyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4c).

140425.501 O i . -
M. Miliutina, MM-378, 1H in DMSO, 80 grd_C =) e et
o op/
N CnekTpbl/
s C_3-C-
(=) chromone/
378/
o N o G+ - O MM-
THRBRBRBRTITANR & @A 140425501/
OONNNNNNNNNNN NN 10/fid
ettt | A A\ Title 140425.50
Comment M. Miliutina,
MM-378, 1H in
DMSO, 80
grd_C
Origin Bruker BioSpin
GmbH
B (d) Owner Administrator
Site
He 7.48 Soectromets “
pectrometer  spe
J(843) Author
& (d) A (t) Solvent DMSO
8 39 7 32 Temperature  353.0
5 3 Pulse 2930
J(743) J(737) Sequence
— W H Number of 16
Scans
Receiver Gain 181
Relaxation 1.0000
Delay
Pulse Width ~ 9.8000
Acquisition 3.1720
Time
| Acquisition 2014-04-25T1
Date 0:16:00
Modification ~ 2014-04-25T0
| Date 9:16:30
Spectrometer  500.13
Frequency
Spectral Width 10330.6
",
p=mp— & Lowest -2081.8
o wmMmAN [ Frequency
[ ) NeNolelle] N
N0 o ™ Nucleus 1H
Acquired Size 32768
— T T 1 T U /Spectral Size 65536
11.5 11.0 8.5 8.0 7.5 7.0 2.5 2.0 1.5
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3,8-Dimethyl-1-phenyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4c).

130917.u302
Miliuina MM-285.14+2-1 13C DMSO
&
XMmANRAAMTROOLYMNV AN 1
s“aoMOonN=-AO-AQ OO M 0
OCNIMANONORT OO0 O 0 m
N TTTTOMMOANANNN ™ d o
v v v v{ v v v v v v v v e v e e i v
et | eE—— ]
I
]
O,
HyC 7 N\ _cHy
N= |
N-N

T
210 2

00

T

190

T

180

T

170

T

T T e o
160 150 140 130 120 110 100 9 80 70

ppm

45

Data File C:f Users/ &/ Desktop/

Name Crexrpu/ Bf 3-Ck
chromone/f
M-285,.1+2/
285.142-1/
130917.u302/ 12/
pdata/ 1/ 1r

Title 130917.u302

Conmment Miiuting
MM-285,142-1 13C
DMSO

Ongin Bruker BoSpn GmbH

Owner nnYsy

Site

Spectrometer spect

Author

Solvent DMSO

Temperature 298.4

Pulse 2g9pg30

Sequence

Number of 1024

Scans

Receiver Gain 2050

Relax ation 2.0000

Delay

Pulse Width 10,0000

Acquisition 1.8176

Time

Acquisition 2013-09-17T18:02:00

Date

Modffication  2013-09-17T17:02:48

Date

Spectroreter 75,47

Frequency

Spectral Width 18028.8

Lowest -1582.2

Frequency

Nudeus 13C

Acquired Size 32768
SpectralSze 32768



3,8-Dimethyl-1-p-tolyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4d).

150625.201

Janke 1192-1 1H CDCI3
Data File C:/ Users/ &/

b
£
‘9 Name Desktop/
[e] CnexTtpbl/ C/
= 3-Cl-
o
= chromone/
O 13-92/ 23-92/
O DG ID AN — I\ ¢ © ouwmn< 150625.201/
Ol S ) % o 3F X N A e A
oo.\c'goo}\ l\\l/\l\l\l\l\l\ t\if\\lf/\l Title 150625.20
el ——!
! Comment Janke 1192-1
1H CDCI3
Origin Bruker BioSpin
p GmbH
HiC “_\ CHs Owner nmr
N W~ Site
Spectrometer spect
Author
HC Solvent CDCi3
A (d) C (d) Temperature 298.1
8.27 7.36 Pulse 230
Sequence
J(8.44)| |1(8.26) R
H H Scans
Receiver Gain 645
Relaxation 1.0000
Delay
Pulse Width  11.4000
Acquisition 6.3439
Time
Acquisition 2015-06-25T0
Date 9:59:00
Modification  2015-06-25T0
Date 9:00:20
Spectrometer 250.13
Frequency
Ub Spectral Width 5165.3
Lowest -1038.6
il
<+ 4 ® Frequency
o - Qo Nucleus 1H
MmmMmom Acquired Size 32768

T v T ¥ T L T L T Y T L T * T L T ¥ T % T U | " T L T J T ¥ T L T J T Spedral Size 65536

11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2:5
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3,8-Dimethyl-1-p-tolyl-1H-benzofuro[3,2-b]pyrazolo[4,3-e]pyridine (4d).

150707.u312 ¥
Janke JJ-92-1U 13C CDCI3
Data File C:/ Users/ &/
Name Desktop/
Cnextpnlf Cf
3-CH
1 chromone/
T SeNLISEITNASNLET q o
) SRNNOHESNARN—NBRR Y 4 29w 3924/
™ coogmr\'nnm—co\m'—«om,-cg N T AN 150707.u312/
N 0w T mMmMmmAaN N NN A - N - N 150707.u312/
D e e B e B B B B R e B IR B I I I | n NN 11/ fid
R — W e
| A
Comment Janke
J3-92-1U 13C
| coci
Origin Bruker BioSpin
GmbH
7 Owner nmrsu
HC N_CHy ste
=gt |
N-N Spectrometer spect
Author
Solvent cDai3
H,C Temperature  300.0
Pulse zgpg30
Sequence
| Number of 1024
Scans
| Receiver Gain 2050
| Relaxation 2.0000
. Delay
, t Puke Width  10.0000
Acquisition 1.8176
! Time
1! Acquisition 2015-07-08T0
| I | Date 6:06:00
Modification  2015-07-08T0
I Date 5:06:06
! Spectrometer 75.47
Frequency
I Spectral Width 18028.8
Lowest -1456.7
Frequency
T T T T T T T T T T T T T T T T T T Nudeus 13C
180 170 160 150 140 130 120 110 100ppm 90 80 70 60 50 40 30 20 10 Acquired Sze 32768

SpectralSize 65536
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7-Methoxy-3-methyl-1-phenyl-1H-benzofuro|[3,2-b]pyrazolo[4,3-e]pyridine (4e€).
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T T T T ) T ¥ T L T ¥ T L T & T L T ¥ T $ T ] T ¥ T L3 T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5

ppm
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency

C:/ Users/ &/
Desktop/
CnekTpbl/ C/
3-C-
chromone/
J1-85/ 13-85/
150615.u320/
10/ fid
150615.u320

Janke 13-85
1HCDCI3

Bruker BioSpin
GmbH

nmrsu

spect

CDCI3
298.2
zg30

16

51
1.0000

10.0000
5.2954

2015-06-15T1
2:37:00

2015-06-15T1
1:37:04
300.13

Spectral Width 6188.1

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

-1404.6

1H
32768
65536



7-Methoxy-3-methyl-1-phenyl-1H-benzofuro|[3,2-b]pyrazolo[4,3-e]pyridine (4e€).

150615.212 [o) W] O—=LINMNO OO N-=HOMOO W
Janke 1J-85 13C CDCI3 ) v Q ¥ 1N o Q=Nnin oo oA 2
(o IR W NO AN ANOLW T N0 B
O O <+ < <+ <+ T NANNNA——O O
i i i v v v v v v vl v v v v - [e))
N it NN VI TR T |
|
Me
O W
I N
MeO M,
|
|
| 1 !
|
I
sl o e _w_:n\- Promdstan e L v iy
| I T L T ) T L T L T ¥ T L T L T » T ¥ T ¢ T & T ’ T > T " T L | ' T I | T | D T L T L |
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ppm
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature
Pulse
Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbl/ C/
3-CH
chromone/
13-85/ 33-85/
150615.212/
10/ fid
150615.21

Janke 11-85
13C CDCIB

Bruker
BioSpin GmbH

nmr

spect

CcDCI3
298.1
zgpg30

1024

2050
2.0000

10.2000
2.1846

2015-06-16T
01:39:00
2015-06-16T
00:40:08
62.90

15000.0
-1203.4

13C
32768
65536



1-Pentyl-1H-benzofuro[3,2-b]pyrrolo[3,2-e]pyridine-3-carbonitrile (4f).

140205.207
Miliutina MM-355-1(1) 1H CDCI3

7.26 Chloroform-d

8.27
8.24
8.13
7.84
7.71
7.61
7.58
7.55
7.46
7.43

|

8.25
37.77)

A (d)
7.45
3(7.75)

4.49
4.46
4.43

Data File Name

2.01
1.98
1.96
[1.26
U.g2
0.89
0.86

/
\
[
X
/[
!

Title
Comment

Origin

Owner
Site
Spectrometer

Author

C(t)
4.46
3(6.93)

Solvent
Temperature
Pulse Sequence

=i | Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

Modification
Date

| Spectrometer
Frequency

Spectral Width
Lowest

Frequency
Nucleus
Acquired Size
Spectral Size

3.14=

z T Y T U T ¥ T LS T L T L T % T L T L T v T J T " T
11.0 105 100 95 9.0
ppm
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C:/ Users/ &/
Desktop/
CnexTtpsl/ C/ 3-
Cl-chromone/
mm-355/
355-1(1)/
140205.207/
140205.207/
10/ fid

140205.21

Miliutina
MM-355-1(1) 1H
CDCi3

Bruker BioSpin
GmbH

nmr

spect

CcDCi3
298.2
2g30
32

322
1.0000
10.0000
6.3439

2014-02-05T19:
57:00

2014-02-05T19:
58:26

250.13

5165.3
-1035.0

1H
32768
65536



1-Pentyl-1H-benzofuro[3,2-b]pyrrolo[3,2-e]pyridine-3-carbonitrile (4f).

140313.213

Miliutina MM-355-1(1) 13C CDCI3 l
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180 170
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T ] T ¥ T L) T L] T . T % T L T . T L T L T ¥ T L T L T L T . T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnexTpbl/ C/
3-C-
chromone/
mm-355/
355-1(1)/
140313.213/
140313.213/
12/ fid
140313.21
Miliutina
MM-355-1(1)
13C CDCI3

Bruker BioSpin
GmbH

nmr

spect

CDCI3
298.0
zgpg30

2048

2050
2.0000

10.0000
2.1846

2014-03-13T2
3:39:00
2014-03-13T2
3:39:46
62.90

15000.0
-1274.1

13C
32768
65536



1-tert-Butyl-1H-benzofuro[3,2-b]pyrrolo[3,2-e]pyridine-3-carbonitrile (4g).

140205.202 he]
Miliutina MM-354-1 1H CDCI3 'E
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1.5

Data File Name C:/Users/ &/

Desktop/
CnekTpbl/ C/
3-Ck
chromone/
mm-354/ 354-1/
140205.202/
10/ fid

Title 140205.20

Comment Miliutina
MM-354-1 1H
CDCI3

Origin Bruker BioSpin
GmbH

Owner nmr

Site

Spectrometer  spect

Author

Solvent CDCI3

Temperature  298.2

Pulse Sequence zg30

Number of 16

Scans

Receiver Gain 322

Relaxation 1.0000

Delay

Pulse Width 10.0000

Acquisition 6.3439

Time

Acquisition 2014-02-05T1

Date 1:08:00

Modification 2014-02-05T1

Date 1:08:52

Spectrometer  250.13

Frequency

Spectral Width 5165.3

Lowest -1038.3

Frequency

Nucleus 1H

Acquired Size 32768

¥/ SpectralSze 65536



1-tert-Butyl-1H-benzofuro[3,2-b]pyrrolo[3,2-e]pyridine-3-carbonitrile (4g).

140205.202 -
Miliutina MM-354-1 13C CDCI3 2
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Data File
Name

Title
Comment

Origin

Owner

Site
Spectrometer
Author

Solvent
Temperature

Pulse
Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date

Modification
Date

Spectrometer
Frequency

Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

C:/ Users/ &/
Desktop/
CnekTpbl/ C/
3-Cl-
chromone/
mm-354/
354-1/
140205.202/
12/ fid

140205.20

Miliutina
MM-354-1
13C CDCI3
Bruker BioSpin
GmbH

nmr

spect

CcDCi3
298.0
2gpg30

1024

2050
2.0000

10.0000
2.1846

2014-02-05T1
2:38:00
2014-02-05T1
2:39:18
62.90

15000.0
-1206.1

13C
32768
65536



X-Ray structures of compounds 3a, 3m, 30 and 4c.
X-Ray structure of compound 3a.

Identification Code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group (H.-M.)
Space group (Hall)

Unit cell dimensions

Volume

Z

Calculated density
Absorption coefficient
F(000)

Crystal size

® range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to ® = 28.00°
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F*2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

54

is_ mm251 T w
IS_mm & / ~0
C19 H14 CIN3 0 \/ \_-\
335.78 P /
0.71073 A o/ﬂ \ / \b/ ____
monoclinic & O— |
P2 \ / =

1/c CX —
-P 2ybc
a=12.6542(8) A a =90.00°
b =6.7364(4) A B =103.364(3)°
c=18.7735(12) A ¥ =90.00°
1556.99(17) A3
4

CHg

1.432 Mg/m3 cl | A
0.256 mm-! NN

696 OoH @

0.99x0.04 x 0.03 mm3

3.07 to 27.50°

-16 <h<16,-8<k<5,-24<1<24
16946

3568 [R(int) = 0.0960]

99,7%

Multi-scan

0.9924 and 0.7857

Full-matrix least-squares on F?
2134 /0 /222

1.033

R1=0.0623, wR2 =0.1084
R1=0.1236, wR2 =0.1338
0.320 and -0.291 e.A3



X-Ray structure of compound 3m. P

Identification Code is_ mm353 d (r\- / 8
Empirical formula C21H20CIN303S [ A 2
Formula weight 429.91 J\z \I/\[ ,.—-\/
Temperature 173(2) K oy /\\/ \ B
Wavelength 0.71073 A ) '/ff'\‘,i _ ,’.s,,\;_ ' "
Crystal system monoclinic ,'¥
Space group (H.-M.) P2i/c -
Space group (Hall) -P 2ybc
Unit cell dimensions a=20.255(10) A o =90°
b=7.228(4) A B=107.35(3)°
c=14.842(8) A y =90°
Volume 2074(2) A3
Z 4
Calculated density 1.377 Mg/m3
Absorption coefficient 0.313 mm-! e
F(000) 896
Crystal size 0.480x0.150x0.010 mm?3
0 range for data collection 2.876 to 22.362°
Index ranges -19<h<21,-7<k<5,-15<1<15
Reflections collected 14125
Independent reflections 2637 [R(int) = 0.0854]
Completeness to 0 = 28.00° 98,9%
Absorption correction Multi-scan
Max. and min. transmission 0.7448 and 0.6520
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 1575 /6 /282
Goodness-of-fit on F*2 1.030
Final R indices [[>2sigma(I)] R1=0.0491, wR2 = 0.0970
R indices (all data) R1=0.1086, wR2 = 0.1205
Largest diff. peak and hole 0.217 and -0.326 e.A3
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X-Ray structure of compound 3o. o)

Identification Code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group (H.-M.)
Space group (Hall)

Unit cell dimensions

Volume

Z

Calculated density
Absorption coefficient
F(000)

Crystal size

0 range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to © = 28.00°
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F*2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

56

is_mm258
C16 H16 CIN3 04 S O ‘
381.83 /L/ \ N\ ~ o
173(2) K =Y /lio
0.71073 A I R
triclinic g d g{)

5 // s

P1 “y ©

-P1 \
a=7.2883(2) A a = 78.2630(10)°
b=7.8141(2) A B =86.7750(10)°
c=15.5616(3) A Y =76.9220(10)°
845.17(4) A3

NN\ 0

2 o)
. Cla~ \H
1.500 Mg/m HaC N | NAO
0.377 mm- H
OH
396

0.290 x 0.230 x 0.060 mm3
2.674 to 32.500°
-10sh<11,-11<k<11,-23<1<23
27106

6050 [R(int) = 0.0233]

99,0%

Multi-scan

0.7464 and 0.6974

Full-matrix least-squares on F?
4834 /0 / 241

1.039

R1=0.0390, wR2 = 0.0941
R1=0.0550, wR2 =0.1038
0.531 and -0.351 e.A3




X-Ray structure of compound 4c. .

2 ®)
o PNk o
Identification Code ah_mm378 O \ I wf= D
SURN < —
Empirical formula C20H15N30 \ V)% / \
1 : \// \ / N
Formula weight 313.35 O\f/ ‘ }3 EN 7
Temperature 173(2) K O \3 \
[ ) O
Wavelength 0.71073 A Ot NG
Crystal system monoclinic \ \
™~ My
Space group (H.-M.) C2/c o N / N
Space group (Hall) -C 2yc }>
Unit cell dimensions a=32.653(2) A o =90°
b=4.8634(4) A B =119.984(4)°
c=21.7870(16) A y =90°
Volume 2996.8(4) A3
Z 8 o)
. HsC 7 N\ _cHs
Calculated density 1.389 Mg/m3 N=C |
NN
Absorption coefficient 0.088 mm-1 14
F(000) 1312

Crystal size

® range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to ® = 28.00°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

57

0.890 x 0.070 x 0.040 mm3
2.597 to 28.998°
-44<h<44,-4<k<6,-29<1<29
20234

3999 [R(int) = 0.0559]

99,9%

Multi-scan

0.7462 and 0.6353

Full-matrix least-squares on F?
2728 /0/ 219

1.019

R1=0.0462, wR2 =0.1076
R1=0.0757, wR2 =0.1274
0.229 and -0.233 e.A3




