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NMR discussion

1. Structure determination of 4a.

The structure of 3-methyl-1-aryl-1H-pyrazolo[3,4-b]pyridine derivatives 4 is in accord with
elemental analysis and spectroscopic (*H, **C and 2D NMR) data as illustrated for a

representative example 4a.
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7.01,t, 1H, J=3.9 Hz

1279 H

7.65,d, 1H, J=3.0 H
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Figure 1. Selected 1H and 13C chemical shifts of 4a
In the *H NMR spectrum of 4c, the H-3” gives a doublet at 7.20 ppm (J = 3.9 Hz), which
shows (i) a C,H-COSY correlation with carbon signal at 134.9 ppm, assigning it to C-3” and
(i) HMBCs (Figure 2) with C-5a, C-2”, C-4” at 185.4, 144.6 and 127.9 ppm respectively.
Similarly, the H-4” gives a triplet at 7.01 ppm (J = 3.9 Hz), which shows (i) a C,H-COSY
correlation with carbon signal at 127.9 ppm assigning it to C-4” and (ii)) HMBCs with C-2”
and C-5” at 144.6 and 135.6 ppm respectively. The H-5" gives a doublet at 7.65 ppm (J =
3.6 Hz) and C,H-COSY correlation with carbon signal at 135.6 ppm, besides showing
HMBCs with C-2” and C-4” at 144.6 and 127.9 ppm respectively. The methyl hydrogens of
the pyrazole sub-structure appear as a singlet at 2.12 ppm and show HMBCs with the signals
at 143.4 and 116.3 ppm assignable to C-3 and C-3b respectively. The mass spectrum of 4c
has a M" peak at 498.1 in accord with the proposed structure. A single crystal X-ray
crystallographic study of 4o confirmed the structure deduced from NMR spectroscopic data

(Figure 1).
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2. Structural determination of 5r

Methoxy protons of 5r appear as a singlet at 3.83 ppm in *H-NMR and the corresponding
carbon appears at 55.4 ppm. This carbon signal shows a HMBC with C-4’°. The pyrazole
methyl hydrogens appear as a singlet at 1.99 ppm and show HMBCs with the signals at 146.1
and 105.6 ppm assignable to C-3 and C-3b respectively. H-4 appears as a triplet at 4.19 ppm,
this multiplicity arises from coupling with the two diastereotpic 5-CH, hydrogens which
occur as a multiplet. By a C,H-COSY correlation with the signal at 4.19 ppm, the C-4 is
assigned to signal at 34.6 ppm. H-4 gives the HMBCs with C-3, C-3b and C-6 at 146,1, 105.6

and 165.1 respectively. Other HMBC correlations shown in Figure 2 support the structure 5r.

NO,

4.19,t,1]=7.9 Hz 34.6
7

H6.99,d,J=7.0,Hz, 123.7

/.

3.83,s,55.4

Figure 2. Selected *H and **C chemical shifts of 5r

3. Structural determination of 4x.

The pyrazole methyl hydrogens appear as a singlet at 2.13 ppm, which shows HMBCs with
the signals at 143.4 and 116.3 ppm assignable to C-3 and C-3b respectively. Methoxy protons
of anisole appear as a singlet at 3.77 ppm and the corresponding carbon occurs at 55.1 ppm,
assigned by C,H-COSY spectrum. The signals assigned and the HMBC correlations support

the structure and stereochemistry of 4x.
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Figure 3. Selected *H and *3C chemical shifts of 4x
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'"H NMR spectrum of 4b-expansion
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Figure 6. '"H NMR spectrum of 4c
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Figure 8. *C NMR spectrum of 4c
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Figure 16. H,H-COSY spectrum of 4a
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Figure 21. C,H-COSY spectrum of 4c-expansion
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Figure 22. Mass spectrum of 4c
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Figure 24. '"H NMR spectrum of 4d-expansion
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Figure 26. *C NMR spectrum of 4d-expansion
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Figure 27. Mass spectrum of 4d
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Figure 28. "H NMR spectrum of 4e-expansion
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Figure 36. Mass spectrum of 4f




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

o
] s 22 Current Data Parameters
S w =S HAME CE3 pyram-3f col
1 — =1 EXPHNO 1
PROCHO 1
FZ - Acquisition Parameters
Date_ 20120524
| Tine 14.20
INSTRITM avion
PROEHD 5 umm BEO BBE-1H
PULFROG =030
T 32768
SOLVENT CDC13
NS g8
D3 o
SWH 6172.539 H=
FILEES 0. 183380 Hz
AR 2.6542580 sec
RG .3
| Du 81.000 usec
I LE 5. 00 usec
TE 300.0 K
Dl 2.00000000 zec
= CHANNEL fl1 =
1H
9.65 usec
0.00 dB
SFOL 300.1318534 M=
|| Fz - Processing parameters
=, 32768
&F 300.1300073 Mi=z
WD EN
S3E a
| LE 0.30 Hz
GE o
| PC lL.oo
_ UL .
T T T T T T T T T T T
in 9 g 7 & 5 4 3 2 1 u} prm
= gl | [ =
= Fmjo| | [ o
i Ssls] e = i
@ o wom oo 3] omo o T megnoan oo
i E Sm oo o SmE 4 o oEFCome oo
It =) R ] & [ e o e L
I o ool e o [ e N - - R

= 534
— —8.319
TT— 8,317
=—— .50
——7.570

7.5

8349

8.4 8.3 8.2 g.1 §.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 8.5  ppw
’ e . " "
= % f=g LD L =T
= : E i i
ﬁﬂ. dedﬁ dr) ﬁm :

Figure 38. '"H NMR spectrum of 4g-expansion
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Figure 58. >*C NMR spectrum of 4k-expansion
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Figure 77. Mass spectrum of 40
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Figure 80. ®*C NMR spectrum of 4p
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Figure 86. ">°C NMR spectrum of 4g-expansion
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Figure 90. *C NMR spectrum of 5r
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Figure 94. C,H-COSY spectrum of 5r
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Figure 97. HMBC spectrum of 5r- expansion
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Figure 114. H,H-COSY spectrum of 4x
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Figure 119. "F-NMR Spectrum of 4e
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