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Instrumentation and Chemicals

All the reagents were commercial grade and purified according to the established procedures. 

Organic extracts were dried over anhydrous sodium sulfate. Solvents were removed in a rotary 

evaporator under reduced pressure. Silica gel (60-120 mesh size) was used for the column 

chromatography. Reactions were monitored by TLC on silica gel 60 F254 (0.25mm). Melting 

points were recorded on melting point apparatus and are uncorrected. IR spectra were recorded 

on IR spectrophotometer. NMR spectra were recorded in CDCl3 with tetramethylsilane as the 

internal standard for 1H NMR (400 MHz) CDCl3 solvent as the internal standard for 13C NMR 

(100 MHz.) MS spectra were recorded using ESI mode. IR spectra were recorded in KBr or neat. 
1H and 13C NMR spectra were recorded on Varian 400 and Brucker 600 spectrometer by using 

TMS as internal reference; chemical shifts (δ scale) are reported in parts per million (ppm). 
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Elemental analyses were carried out using analyzer. Column chromatographic separations were 

performed using Merck silica gel (60-120 mesh).

Crystallographic Description

Crystal data were collected with Bruker Smart Apex-II CCD diffractometer using graphite 

monochromated MoKα radiation (λ = 0.71073 Å) at 298 K. Cell parameters were retrieved using 

SMART  software and refined with SAINT on all observed reflections. Data reduction was 

performed with the SAINT software and corrected for Lorentz and polarization effects. 

Absorption corrections were applied with the program SADABS. The structure was solved by 

direct methods implemented in SHELX-97 program and refined by full-matrix least-squares 

methods on F2. All non-hydrogen atomic positions were located in difference Fourier maps and 

refined anisotropically. The hydrogen atoms were placed in their geometrically generated 

positions. 

Table S1.Crystal data and structure refinement for 4a and 6d. For atomic coordinates and 

equivalent isotropic displacement parameters and bond angles, please check the CIF.

Compound  (CCDC) Compound  (CCDC)

Identification code SS-4a SS-6d

Empirical formula ‘C19H19N5’ 'C20H16ClN5

Formula weight 318.1719 362.1172

Temperature 298(2) K 296(2) K

Wavelength 0.71073Å 0.71073Å

Crystal system Triclinic Monoclinic

Space group P-1 P 21/n



Unit cell dimensions

a 8.5845(3) Å 12.968(2)Å

b 10.8223(3) Å 10.2902(18)Å

c 12.5073(4) Å 13.385(2)Å

α 84.207(2) o 90.00o

β 72.287(2) º 98.889(12)º

γ 75.180(2) º 90.00º

Volume 1069.73(6) Å3 1764.7(5)Å3

Z 2 4

Density (calculated) 1.228 g/cm3 1.362g/cm3

Absorption coefficient 0.172 mm-1 0.230 mm-1

F(000) 420.0 752

Theta range for data 

collection

1.71 to 28.42 º 2.04 to 24.99 º

Index ranges -11<=h<=11, -

13<=k<=13, -16<=l<=14

-15<=h<=15, -11<=k<=12, -

15<=l<=15

Reflections collected 13065 12046

Independent reflections 5294 Rint  =  0. 0606 2962 Rint  =  0.1004

Completeness to θº 98.3 % (θ = 28.42º) 95.4% (θ = 24.99º)

Refinement method Full-matrix least-squares 

on F2

Full-matrix least-squares on 

F2



Data / restraints / parameters 5294 / 0 / 268 2962 / 0 / 237

Goodness-of-fit on F2 1.086 1.010

Final R indices [>2sigma(I)] Robs = 0. 0772, wRobs =  

0. 2353

Robs = 0.1537, wRobs = 

0.3668

R indices (all data) Rall =  0. 0952, wRall =   

0. 2513

Rall =  0.1914, wRall = 

0.3821

Largest diff. peak and hole 1.109 and -1.204e.Å-3 0.964 and -0.525e.Å-3
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13C-NMR spectra of compound 4a 



HRMS spectra of compound 4a



1H-NMR spectra of compound 4b
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13C-NMR spectra of compound 4b
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HRMS spectra of compound 4b
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1H-NMR spectra of compound 4c
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13C-NMR spectra of compound 4c
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HRMS-spectra of compound 4c
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1H-NMR spectra of compound 4d
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13C-NMR spectra of compound 4d
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HRMS spectra of compound 4d
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1H-NMR spectra of compound 4e
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13C-NMR spectra of compound 4e
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HRMS-spectra of compound 4e
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1H-NMR spectra of compound 4g

N

NC

H2N

CN

N
H

CN



13C-NMR spectra of compound 4g
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HRMS spectra of compound 4g
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1H-NMR spectra of compound 4h
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13C-NMR spectra of compound 4h
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HRMS-spectra of compound 4h
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1H-NMR spectra of compound 4i
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13C-NMR spectra of compound 4i
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HRMS spectra of compound 4i
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1H-NMR spectra of compound 4j
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13C-NMR spectra of compound 4j
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HRMS-spectra of compound 4j
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1H-NMR spectra of compound 4k
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13C-NMR spectra of compound 4k
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HRMS-spectra of compound 4k
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1H-NMR spectra of compound 4l
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13C-NMR spectra of compound 4l
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1H-NMR spectra of compound 4m
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13C-NMR spectra of compound 4m

N

NC

H2N

CN

N
H



HRMS-spectra of compound 4m
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1H-NMR spectra of compound 4n
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13C-NMR spectra of compound 4n
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1H-NMR spectra of compound 4o

13C-NMR spectra of compound 4o
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HRMS-spectra of compound 4o
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1H-NMR spectra of compound 4p
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13C-spectra of compound 4p
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HRMS-spectra of compound 4p
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1H-NMR spectra of compound 4q
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13C-NMR spectra of compound 4q
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HRMS-spectra of compound 4q
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1H-NMR spectra of compound 4r
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13C-NMR spectra of compound 4r

HRMS-spectra of compound 4r
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1H-NMR spectra of compound 4s

13C-NMR spectra of compound 4s
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HRMS-spectra of compound 4s
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1H-NMR spectra of compound 4t
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13C-NMR spectra of compound 4t
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HRMS-spectra of compound 4t
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1H-NMR spectra of compound 4u

13C-NMR spectra of compound 4u
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HRMS-spectra of compound 4u
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1H-NMR spectra of compound 4v
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13C-NMR spectra of compound 4v
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HRMS-spectra of compound 4v
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1H-NMR spectra of compound 6a
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13C-NMR spectra of compound 6a
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1H-NMR spectra of compound 6b
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13C-NMR spectra of compound 6b

N

CN

NH2

NC

H2N

OMe



HRMS-spectra of compound 6b
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1H-NMR spectra of compound 6c
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13C-NMR spectra of compound 6c

HRMS-spectra of compound 6c
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1H-NMR spectra of compound 6d

13C-NMR spectra of compound 6d
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HRMS-spectra of compound 6d
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1H-spectra of compound 6e
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13C-spectra of compound 6e
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HRMS-spectra of compound 6e
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1H-spectra of compound 6f
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13C-spectra of compound 6f
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1H-spectra of compound 6g
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HRMS-spectra of compound 6g
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1H-NMR spectra of compound 6h
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13C-NMR spectra of compound 6h
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HRMS-spectra of compound 6h
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1H-NMR spectra of compound 6i
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13C-NMR spectra of compound 6i
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HRMS-spectra of compound 6i
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1H-NMR spectra of compound 6j
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13C-NMR spectra of compound 6j
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HRMS-spectra of compound 6j
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