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Part A: Chemistry

Experimental Section: General

All chemicals for this study were purchased from Sigma-Aldrich, USA. 1HNMR recorded on 

400 MHz or 500 MHz. Chemical data for protons are reported in parts per million (ppm, 

scale) downfield from tetramethylsilane and are referenced to the residual proton in the NMR 

solvent (CDCl3: δ 7.26, DMSO-d6: δ 2.5 or other solvents as mentioned). All the NMR 

spectra were processed in either MestReNova or Bruker software. Mass spectras were 

recorded with HRMS instrument. Chiral HPLC was performed on Agilent Technologies 1260 

infinity series system using Astec CHIROBIOTIC T column with dimension 4.6 x 250 mm, 

particle size 5μm. Mobile phase used was (A) buffer having 10 mM ammonium acetate pH 

4.0 adjusted with glacial acetic acid and (B) Acetonitrile. The experiment run on a gradient 

program as 0% B till 5 min then goes to 40 %B in 30 min, remain at 40%B for 5 min then 

return to 0 % B in 5 min and retained there for 5 min with a flow rate of 1 ml/min. UV 

recorded at 254 nm. Enantiomeric excess was calculated through area integration of 

enantiomers.

1. 4-methyl-3, 5-dinitro-N-(1-(p-tolyl)ethyl)benzamide (4b):

TLC (EtOAc/hexane, 2:8): Rf = 0.25; Light yellow solid; mp 124-125 oC; 1H NMR (400 

MHz, CDCl3) δ 8.36 (s, 2H), 7.26 (t, J = 4.0 Hz, 3H), 7.17 (d, J = 7.9 Hz, 2H), 6.53 (d, J = 

6.8 Hz, 1H), 5.27 (p, J = 7.0 Hz, 1H), 2.60 (s, 3H), 2.34 (s, 3H), 1.62 (d, J = 6.9 Hz, 3H); 13C 

NMR (101 MHz, Acetone-d6) δ 162.59, 152.40, 141.72, 137.31, 135.68, 130.07, 129.81, 
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127.10, 126.98, 50.29, 50.18, 22.14, 20.99, 15.02; HRMS (ESI-TOF) calcd for C17H17N3O5

[M - H]- 342.1089, found 342.1089.

(4b was a racemic mixture and it consists of R-isomer- 37.9%, S-isomer- 62.1%)

2. (R)-4-methyl-3, 5-dinitro-N-(1-(p-tolyl)ethyl)benzamide (7a):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 159-160 oC; 1H NMR (400 

MHz, CDCl3) δ 8.36 (s, 2H), 7.26 (t, J = 4.0 Hz, 3H), 7.17 (d, J = 7.9 Hz, 2H), 6.53 (d, J = 

6.8 Hz, 1H), 5.27 (p, J = 7.0 Hz, 1H), 2.60 (s, 3H), 2.34 (s, 3H), 1.62 (d, J = 6.9 Hz, 3H); 13C 

NMR (101 MHz, Acetone-d6) δ 162.59, 152.40, 141.72, 137.31, 135.68, 130.07, 129.81, 

127.10, 126.98, 50.29, 50.18, 22.14, 20.99, 15.02; [α]D -52.7° (c 0.69, Acetone), ee = 100%;

HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 342.1089, found 342.1095.

3. (S) - 4-methyl-3,5-dinitro-N-(1-(p-tolyl)ethyl)benzamide (7b):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 160-161 oC; 1H NMR (400 

MHz, CDCl3) δ 8.36 (s, 2H), 7.26 (t, J = 4.0 Hz, 3H), 7.17 (d, J = 7.9 Hz, 2H), 6.53 (d, J = 

6.8 Hz, 1H), 5.27 (p, J = 7.0 Hz, 1H), 2.60 (s, 3H), 2.34 (s, 3H), 1.62 (d, J = 6.9 Hz, 3H); 13C 

NMR (101 MHz, Acetone-d6) δ 162.59, 152.40, 141.72, 137.31, 135.68, 130.07, 129.81, 

127.10, 126.98, 50.29, 50.18, 22.14, 20.99, 15.02; [α]D +56.9° (c 0.51, Acetone), ee = 100%;

HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 342.1089, found 342.1089.

4. (R)-N-(1-(4-Fluorophenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7c):
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TLC (EtOAc:hexane 2:8): Rf = 0.30; Light yellow solid; mp 191-192 oC; 1H NMR (400 

MHz, CDCl3) δ 8.36 (s, 2H), 7.34 (dd, J = 8.6, 5.4 Hz, 2H), 7.04 (t, J = 8.7 Hz, 2H), 6.61 (d, 

J = 6.1 Hz, 1H), 5.28 (p, J = 7.1 Hz, 1H), 2.60 (s, 3H), 1.62 (d, J = 6.9 Hz, 3H). 13C NMR 

(126 MHz, Acetone-d6) δ 162.69 (d, J = 243.08 Hz), 162.58, 152.41, 140.99 (d, J = 2.99 Hz), 

135.49, 130.31, 129.13 (d, J = 8.09 Hz), 127.09, 115.84(d, J = 21.47 Hz), 50.00, 22.27, 

15.17; [α]D -52.0° (c 0.6, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M -

H]- 346.0839, found 346.0856.

5. (S)-N-(1-(4-Fluorophenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7d):

TLC (EtOAc:hexane 2:8): Rf = 0.30; Light yellow solid; mp 191.5-192.5 oC; 1H NMR (400 

MHz, CDCl3) δ 8.36 (s, 2H), 7.34 (dd, J = 8.6, 5.4 Hz, 2H), 7.04 (t, J = 8.7 Hz, 2H), 6.61 (d, 

J = 6.1 Hz, 1H), 5.28 (p, J = 7.1 Hz, 1H), 2.60 (s, 3H), 1.62 (d, J = 6.9 Hz, 3H); 13C NMR 

(126 MHz, Acetone-d6) δ 162.69 (d, J = 243.08 Hz), 162.58, 152.41, 140.99 (d, J = 2.99 Hz), 

135.49, 130.31, 129.13 (d, J = 8.09 Hz), 127.09, 115.84(d, J = 21.47 Hz), 50.00, 22.27, 

15.17; [α]D +55.7° (c 0.42, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5

[M - H]- 346.0839, found 346.0841.

6. (R)-N-(1-(4-Chlorophenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7e):
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TLC (EtOAc:hexane 2:8): Rf = 0.15; Light yellow solid; mp 199-201 oC; 1H NMR (400 

MHz, CDCl3) δ 8.38 (s, 2H), 7.36 – 7.28 (m, 4H), 6.70 (d, J = 6.9 Hz, 1H), 5.32 – 5.21 (m, 

1H), 2.61 (s, 3H), 1.62 (s, 3H); 13C NMR (101 MHz, Acetone) δ 162.64, 152.43, 143.89, 

135.47, 133.08, 130.29, 129.27, 128.98, 127.06, 50.15, 22.13, 15.16; [α]D -59.47° (c 1.68,

Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 362.0544, found 

362.0555.

7. (S)-N-(1-(4-Chlorophenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7f):

TLC (EtOAc:hexane 2:8): Rf = 0.15; Light yellow solid; mp 200-201 oC; 1H NMR (400 

MHz, CDCl3) δ 8.29 (s, 2H), 7.29 – 7.17 (m, 5H), 6.55 (d, J = 7.0 Hz, 1H), 5.25 – 5.15 (m, 

1H), 2.54 (s, 3H), 1.55 (s, 3H); 13C NMR (101 MHz, Acetone) δ 162.64, 152.43, 143.89, 

135.47, 133.08, 130.29, 129.27, 128.98, 127.06, 50.15, 22.13, 15.16; [α]D +63.18° (c 0.57,

Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 362.0544, found 

362.0555.

8. (R)-N-(1-(4-methoxyphenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7g):

TLC (EtOAc:hexane 2:8): Rf = 0.20; Light yellow solid; mp 165-166 oC; 1H NMR (400 

MHz, CDCl3) δ 8.35 (s, 2H), 7.29 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 6.57 (s, 1H), 
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5.31 – 5.21 (m, 1H), 3.79 (s, 3H), 2.59 (s, 3H), 1.61 (s, 3H); 13C NMR (126 MHz, Acetone) δ 

162.41, 159.77, 152.39, 136.66, 135.66, 130.20, 128.39, 127.06, 114.54, 55.51, 49.96, 22.17, 

15.17; [α]D -46.7° (c 0.82, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M 

- H]- 358.1039, found 358.1047.

9. (S)-N-(1-(4-methoxyphenyl)ethyl)-4-methyl-3, 5-dinitrobenzamide (7h):

TLC (EtOAc:hexane 2:8): Rf = 0.20; Light yellow solid; mp 164-165 oC; 1H NMR (400 

MHz, CDCl3) δ 8.35 (s, 2H), 7.31 (d, J = 8.5 Hz, 2H), 6.90 (d, J = 8.5 Hz, 2H), 6.46 (d, J = 

5.6 Hz, 1H), 5.28 (dd, J = 14.2, 7.3 Hz, 2H), 3.80 (s, 3H), 2.61 (s, 3H), 1.62 (d, J = 6.9 Hz, 

3H); 13C NMR (126 MHz, Acetone) δ 162.41, 159.77, 152.39, 136.66, 135.66, 130.20, 

128.39, 127.06, 114.54, 55.51, 49.96, 22.17, 15.17; [α]D +50.7° (c 0.76, Acetone), ee = 

100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 358.1039, found 358.1047.

10. (R)-4-methyl-3, 5-dinitro-N-(1-phenylethyl)benzamide (7i):

TLC (EtOAc:hexane 2:8): Rf = 0.15; Light yellow solid; mp 171-172 oC; 1H NMR (400 

MHz, CDCl3) δ 8.35 (s, 2H), 7.36 (d, J = 4.3 Hz, 4H), 7.30 (dd, J = 8.2, 3.8 Hz, 1H), 6.59 (s, 

1H), 5.37 – 5.24 (m, 1H), 2.60 (s, 3H), 1.63 (d, J = 6.9 Hz, 3H); 13C NMR (126 MHz, 

Acetone) δ 162.59, 152.39, 144.82, 135.55, 130.27, 129.28, 127.91, 127.16, 127.11, 50.61, 

22.29, 15.19; [α]D -58.6° (c 0.44, Acetone), ee = 98.93%; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 328.0933, found 328.0942.

11. (R)-3, 5-Dinitro-N-(1-(p-tolyl)ethyl)benzamide (7j):
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TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 184-185 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.0 Hz, 1H), 8.92 (d, J = 2.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 

7.20 (d, J = 7.9 Hz, 2H), 6.50 (d, J = 6.4 Hz, 1H), 5.36 – 5.28 (m, 1H), 2.35 (s, 3H), 1.66 (d, J

= 6.9 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 161.67, 148.20, 139.63, 137.91, 136.73, 

128.82, 127.44, 126.00, 120.34, 49.52, 21.05, 20.59, 12.94; [α]D -46.5° (c 0.54, Acetone), ee 

= 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M + H]+ 330.109, found 330.1083.

12. (S)-3,5-Dinitro-N-(1-(p-tolyl)ethyl)benzamide (7k):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 184-185 oC; 1H NMR (400 

MHz, CDCl3) δ 9.15 (t, J = 2.0 Hz, 1H), 8.92 (d, J = 2.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 

7.20 (d, J = 7.9 Hz, 2H), 6.50 (d, J = 6.4 Hz, 1H), 5.36 – 5.28 (m, 1H), 2.35 (s, 3H), 1.66 (d, J

= 6.9 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 161.67, 148.20, 139.63, 137.91, 136.73, 

128.82, 127.44, 126.00, 120.34, 49.52, 21.05, 20.59, 12.94; [α]D +48.0° (c 0.36, Acetone), ee 

= 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 328.0933, found 328.0940.

13. (R)-N-(1-(4-Fluorophenyl)ethyl)-3, 5-dinitrobenzamide (7l):

O2N

NO2

O

N
H

F

R- isomer
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TLC (EtOAc:hexane 2:8): Rf = 0.20; Light yellow solid; mp 197-198 oC; 1H NMR (400 

MHz, CDCl3) δ 9.17 (t, J = 2.0 Hz, 1H), 8.93 (d, J = 2.0 Hz, 2H), 7.39 (dd, J = 8.7, 5.2 Hz, 

2H), 7.08 (t, J = 8.6 Hz, 2H), 6.52 (d, J = 6.6 Hz, 1H), 5.39 – 5.30 (m, 1H), 1.68 (d, J = 6.9 

Hz, 3H); 13C NMR (126 MHz, Acetone) δ 162.73 (d, J = 243.07 Hz), 162.62, 162.55, 149.57, 

138.69 (d, J = 3.89 Hz), 129.18 (d, J = 8.12 Hz), 128.38, 121.64, 115.86 (d, J = 21.42 Hz),

50.03, 22.12; [α]D -42.23° (c 0.43, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 332.0682, found 332.06904.

14. (S)-N-(1-(4-fluorophenyl)ethyl)-3, 5-dinitrobenzamide (7m):

TLC (EtOAc:hexane 2:8): Rf = 0.20; Light yellow solid; mp 199-200 oC; 1H NMR (400 

MHz, CDCl3) δ 9.16 (t, J = 2.0 Hz, 1H), 8.94 (d, J = 0.7 Hz, 2H), 7.39 (dd, J = 8.5, 5.3 Hz, 

2H), 7.07 (t, J = 8.6 Hz, 2H), 6.57 (s, 1H), 5.35 (p, J = 7.0 Hz, 1H), 1.67 (d, J = 6.9 Hz, 3H); 

13C NMR (126 MHz, Acetone) δ 162.73 (d, J = 243.07 Hz), 162.62, 162.55, 149.57, 138.69 

(d, J = 3.89 Hz), 129.18 (d, J = 8.12 Hz), 128.38, 121.64, 115.86 (d, J = 21.42 Hz), 50.03, 

22.12; [α]D +49.0° (c 0.4, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M 

- H]- 332.0682, found 332.0695.

15. (R)-N-(1-(4-Chlorophenyl)ethyl)-3, 5-dinitrobenzamide (7n):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 177-178 oC; 1H NMR (400 

MHz, CDCl3) δ 9.16 (t, J = 3.5 Hz, 1H), 8.94 (d, J = 3.5 Hz, 2H), 7.36 – 7.31 (m, 4H), 6.67 

(s, 1H), 5.35 – 5.26 (m, 1H), 1.66 (d, J = 7.0 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 
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162.67, 149.55, 143.82, 138.57, 133.14, 129.29, 129.04, 128.40, 121.70, 50.28, 22.07; [α]D -

51.9° (c 0.67, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

348.0378, found 348.0397.

16. (S)-N-(1-(4-Chlorophenyl)ethyl)-3, 5-dinitrobenzamide (7o):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 180-181 oC; 1H NMR (400 

MHz, CDCl3) δ 9.16 (t, J = 3.5 Hz, 1H), 8.94 (d, J = 3.5 Hz, 2H), 7.36 – 7.31 (m, 4H), 6.67 

(s, 1H), 5.35 – 5.26 (m, 1H), 1.66 (d, J = 7.0 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 

162.67, 149.55, 143.82, 138.57, 133.14, 129.29, 129.04, 128.40, 121.70, 50.28, 22.07; [α]D

+55.0° (c 0.68, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

348.0378, found 348.0398.

17. (R)-N-(1-(4-Methoxyphenyl)ethyl)-3,5-dinitrobenzamide (7p): 

TLC (EtOAc:hexane 2:8): Rf = 0.15; Light yellow solid; mp 162-163 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.1 Hz, 1H), 8.92 (d, J = 2.0 Hz, 2H), 7.32 (d, J = 8.6 Hz, 2H), 

6.90 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 6.6 Hz, 1H), 5.30 (p, J = 7.1 Hz, 1H), 3.80 (s, 3H), 1.65 

(d, J = 6.9 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 162.42, 159.80, 149.54, 138.85, 136.62, 

128.45, 128.36, 121.56, 114.56, 55.51, 50.09, 22.09; [α]D -36.99° (c 0.44, Acetone), ee = 

100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 342.0882, found 342.0892.

18. (S)-N-(1-(4-Methoxyphenyl)ethyl)-3,5-dinitrobenzamide (7q):
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TLC (EtOAc:hexane 2:8): Rf = 0.15; Light yellow solid; mp 164-165 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.1 Hz, 1H), 8.92 (d, J = 2.0 Hz, 2H), 7.32 (d, J = 8.6 Hz, 2H), 

6.90 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 6.6 Hz, 1H), 5.30 (p, J = 7.1 Hz, 1H), 3.80 (s, 3H), 1.65 

(d, J = 6.9 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 162.42, 159.80, 149.54, 138.85, 136.62, 

128.45, 128.36, 121.56, 114.56, 55.51, 50.09, 22.09; [α]D +35.5° (c 0.45, Acetone), ee = 

99.29%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 342.0882, found 344.0892.

19. (R)-3, 5-Dinitro-N-(1-phenylethyl)benzamide (7r):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 157-158 oC; 1H NMR (400 

MHz, CDCl3) δ 9.13 (t, J = 2.1 Hz, 1H), 8.94 (d, J = 2.0 Hz, 2H), 7.40 – 7.28 (m, 5H), 6.75 

(d, J = 6.9 Hz, 1H), 5.33 (dt, J = 14.1, 6.9 Hz, 1H), 1.67 (d, J = 6.9 Hz, 3H); 13C NMR (126 

MHz, Acetone) δ 162.56, 149.55, 144.78, 138.74, 129.30, 128.40, 127.96, 127.21, 121.63, 

50.72, 22.20; [α]D -46.3° (c 0.6, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 314.0776, found 314.0787.

20. (S)-3, 5-dinitro-N-(1-phenylethyl)benzamide (7s):
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TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 156-157 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.0 Hz, 1H), 8.93 (d, J = 2.0 Hz, 2H), 7.43 – 7.29 (m, 5H), 6.66 

(d, J = 7.9 Hz, 1H), 5.35 (dt, J = 14.3, 7.0 Hz, 1H), 1.67 (d, J = 6.9 Hz, 3H); 13C NMR (126 

MHz, Acetone) δ 162.56, 149.55, 144.78, 138.74, 129.30, 128.40, 127.96, 127.21, 121.63, 

50.72, 22.20; [α]D +54.7° (c 0.46, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 314.0776, found 314.0782.

21. (R)-3, 5-dinitro-N-(1-phenylpropyl)benzamide (7t):

TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 173-174 oC; 1H NMR (400 

MHz, CDCl3) δ 9.19 – 9.12 (m, 1H), 8.92 (d, J = 1.5 Hz, 2H), 7.38 – 7.32 (m, 3H), 7.32 –

7.27 (m, 2H), 6.66 (s, 1H), 5.08 (dd, J = 15.2, 7.6 Hz, 1H), 2.02 (dtd, J = 21.3, 14.0, 7.3 Hz, 

2H), 0.98 (t, J = 7.3 Hz, 3H); 13C NMR (101 MHz, Acetone) δ 204.24, 162.89, 149.57, 

143.82, 138.82, 129.26, 128.36, 128.00, 127.74, 121.59, 57.14, 29.58, 11.75; [α]D -30.59° (c 

0.5, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 328.0933, found 

328.0939.

22. (S)-3, 5-dinitro-N-(1-phenylpropyl)benzamide (7u):

TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 175-176 oC; 1H NMR (400 

MHz, CDCl3) δ 9.17 – 9.12 (m, 1H), 8.93 (d, J = 2.1 Hz, 2H), 7.36 (d, J = 3.5 Hz, 4H), 7.33 –

7.28 (m, 1H), 6.66 (s, 1H), 5.09 (q, J = 7.6 Hz, 1H), 2.11 – 1.93 (m, 2H), 0.98 (t, J = 7.4 Hz, 



13

3H); 13C NMR (101 MHz, Acetone) δ 204.24, 162.89, 149.57, 143.82, 138.82, 129.26, 

128.36, 128.00, 127.74, 121.59, 57.14, 29.58, 11.75; [α]D +35.8° (c 0.36, Acetone), ee = 

100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 328.0933, found 328.0941.

23. (R)-3, 5-dinitro-N-(1-phenylbutyl)benzamide (7v):

TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 158-159 oC; 1H NMR (400 

MHz, CDCl3) δ 9.15 – 9.12 (m, 1H), 8.92 (d, J = 2.0 Hz, 2H), 7.36 (d, J = 4.3 Hz, 3H), 7.28 

(dd, J = 10.6, 5.8 Hz, 2H), 6.60 (s, 1H), 5.18 (dd, J = 15.3, 7.6 Hz, 1H), 1.97 (dd, J = 15.9, 

8.7 Hz, 2H), 1.39 – 1.25 (m, 2H), 0.98 (t, J = 7.3 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 

162.81, 149.56, 144.11, 138.74, 129.29, 128.38, 127.98, 127.68, 121.73, 55.18, 38.96, 20.55, 

14.06; [α]D -32.4° (c 0.5, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for C17H17N3O5 [M -

H]- 342.1089, found 342.1096.

24. (R)-N-(sec-Butyl)-3, 5-dinitrobenzamide (8a):

TLC (EtOAc:hexane 1:9): Rf = 0.15; Light yellow solid; mp 156-157 oC; 1H NMR (400 

MHz, CDCl3) δ 9.19 (t, J = 2.1 Hz, 1H), 8.95 (d, J = 2.1 Hz, 2H), 6.10 (d, J = 6.6 Hz, 1H), 

4.26 – 4.15 (m, 1H), 1.67 (ddd, J = 14.4, 7.3, 2.2 Hz, 2H), 1.33 (d, J = 6.6 Hz, 3H), 1.03 (t, J

= 7.4 Hz, 3H); 13C NMR (126 MHz, Acetone) δ 162.66, 149.55, 139.14, 128.23, 121.45, 

48.73, 13C NMR (126 MHz, Acetone) δ 162.66, 149.55, 139.14, 128.23, 121.45, 48.73, 
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29.98, 20.48, 11.05; [α]D -22.7° (c 0.4, Acetone), ee = 100%; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 266.0776, found 266.0781.

25. (S)-N-(sec-butyl)-3, 5-dinitrobenzamide (8b):

TLC (EtOAc:hexane 1:9): Rf = 0.15; Light yellow solid; mp 174-175 oC; 1H NMR (400 

MHz, CDCl3) δ 9.19 (t, J = 2.0 Hz, 2H), 8.96 (d, J = 2.0 Hz, 5H), 6.13 (d, J = 7.5 Hz, 2H), 

4.21 (tq, J = 13.4, 6.7 Hz, 3H), 1.68 (dtd, J = 14.3, 7.3, 2.3 Hz, 7H), 1.33 (d, J = 6.6 Hz, 8H), 

1.03 (t, J = 7.4 Hz, 8H); 13C NMR (126 MHz, Acetone) δ 162.66, 149.55, 139.14, 128.23, 

121.45, 48.73, 13C NMR (126 MHz, Acetone) δ 162.66, 149.55, 139.14, 128.23, 121.45, 

48.73, 29.98, 20.48, 11.05; [α]D +31.2° (c 0.41, Acetone), ee = 100%; HRMS (ESI-TOF) 

calcd for C17H17N3O5 [M - H]- 266.0776, found 266.0788.

26. (R)-N-(Heptan-2-yl)-3, 5-dinitrobenzamide (8c):

TLC (EtOAc:hexane 1:9): Rf = 0.20; Light yellow solid; mp 135-136 oC; 1H NMR (500 

MHz, CDCl3) δ 9.17 (t, J = 2.0 Hz, 1H), 8.94 (d, J = 2.0 Hz, 2H), 6.15 (d, J = 7.5 Hz, 1H), 

4.30 – 4.20 (m, 1H), 1.68 – 1.54 (m, 5H), 1.44 – 1.28 (m, 6H), 0.90 (t, J = 7.0 Hz, 3H); 13C 

NMR (126 MHz, Acetone) δ 162.55, 149.55, 139.15, 128.22, 121.44, 47.20, 37.16, 32.47, 

26.75, 23.29, 21.02, 14.35; [α]D -34.3° (c 0.94, Acetone), ee = 100%; HRMS (ESI-TOF) 

calcd for C17H17N3O5 [M - H]- 308.1246, found 308.1251.

27. (S)-N-(Heptan-2-yl)-3, 5-dinitrobenzamide (8d):
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TLC (EtOAc:hexane 1:9): Rf = 0.20; Light yellow solid; mp 135-136 oC; 1H NMR (500 

MHz, CDCl3) δ 9.17 (t, J = 2.0 Hz, 1H), 8.94 (d, J = 2.0 Hz, 2H), 6.15 (d, J = 7.5 Hz, 1H), 

4.30 – 4.20 (m, 1H), 1.68 – 1.54 (m, 5H), 1.44 – 1.28 (m, 6H), 0.90 (t, J = 7.0 Hz, 3H); 13C 

NMR (126 MHz, Acetone) δ 162.55, 149.55, 139.15, 128.22, 121.44, 47.20, 37.16, 32.47, 

26.75, 23.29, 21.02, 14.35; [α]D +35.8° (c 0.73, Acetone), ee = 100%; HRMS (ESI-TOF) 

calcd for C17H17N3O5 [M - H]- 308.1246, found 308.1254.

28. N-Hexyl-3, 5-dinitrobenzamide (8e):

TLC (EtOAc:hexane 1:9): Rf = 0.30; Light yellow solid; mp 90-91 oC; 1H NMR (400 MHz, 

CDCl3) δ 9.16 (t, J = 2.0 Hz, 1H), 8.95 (d, J = 2.0 Hz, 2H), 6.48 (s, 1H), 3.53 (dd, J = 13.6, 

6.6 Hz, 2H), 1.72 – 1.64 (m, 2H), 1.45 – 1.31 (m, 6H), 0.91 (t, J = 6.9 Hz, 3H); HRMS (ESI-

TOF) calcd for C17H17N3O5 [M - H]- 294.1089, found 294.1090.

29. 3, 5-Dinitro-N-hexadecylbenzamide (8f):

TLC (EtOAc:hexane 1:9): Rf = 0.35; Light yellow solid; mp 102-103 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.0 Hz, 1H), 8.93 (d, J = 2.0 Hz, 2H), 6.38 (d, J = 1.9 Hz, 1H), 
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3.51 (dd, J = 13.2, 7.1 Hz, 2H), 1.66 (dt, J = 14.8, 7.4 Hz, 2H), 1.24 (m, 26H), 0.86 (t, J = 6.8 

Hz, 3H); HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 434.2654, found 434.2661.

30. 3,5-Dinitro-N-phenethylbenzamide (9a):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 148-149 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.0 Hz, 1H), 8.85 (d, J = 2.1 Hz, 2H), 7.36 (t, J = 7.3 Hz, 2H), 

7.31 – 7.27 (m, 1H), 7.24 (d, J = 5.1 Hz, 2H), 6.32 (s, 1H), 3.80 (dd, J = 12.8, 6.8 Hz, 2H), 

2.99 (dd, J = 12.5, 5.6 Hz, 2H); 13C NMR (126 MHz, Acetone) δ 163.30, 149.56, 140.21, 

138.84, 129.66, 129.33, 128.17, 127.18, 121.55, 42.57, 36.09, 11.79; HRMS (ESI-TOF) 

calcd for C17H17N3O5 [M - H]- 314.0776, found 314.0780.

31. N-Benzyl-4-methyl-3, 5-dinitrobenzamide (9b):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 180-181 oC; 1H NMR (400 

MHz, CDCl3) δ 8.39 (s, 1H), 7.46 – 7.30 (m, 3H), 6.55 (s, 2H), 4.66 (d, J = 5.6 Hz, 2H), 2.62 

(s, 3H); 13C NMR (126 MHz, Acetone) δ 163.30, 152.41, 139.59, 135.35, 130.33, 129.32, 

128.73, 128.06, 127.08, 44.63, 15.03; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

314.0776, found 314.0787.

32. 4-Methyl-N-(4-methylbenzyl)-3, 5-dinitrobenzamide (9c):
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TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 197-198 oC; 1H NMR (400 

MHz, CDCl3) δ 8.38 (s, 2H), 7.18 – 7.21 (m, 4H), 6.51 (s, 1H), 4.61 (d, J = 5.4 Hz, 2H), 2.61 

(s, 3H), 2.35 (s, 3H); 13C NMR (126 MHz, Acetone) δ 163.20, 152.46, 137.55, 136.60,

135.49, 130.33, 129.90, 128.70, 127.06, 44.22, 21.13, 15.19; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 328.0933, found 328.0943.

33. N-(4-Methylbenzyl)-3,5-dinitrobenzamide (9d):

TLC (EtOAc:hexane 2:8): Rf = 0.25; Light yellow solid; mp 180-181 oC; 1H NMR (400 

MHz, CDCl3) δ 9.16 (t, J = 2.0 Hz, 1H), 8.95 (d, J = 2.0 Hz, 2H), 7.27 (d, J = 6.5 Hz, 2H), 

7.20 (d, J = 7.9 Hz, 2H), 6.61 (s, 1H), 4.65 (d, J = 5.5 Hz, 2H), 2.36 (s, 3H); 13C NMR (126 

MHz, Acetone) δ 163.25, 149.59, 138.70, 137.60, 136.55, 129.91, 128.75, 128.33, 121.62, 

44.36, 21.08; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 314.0776, found 314.0782.

34. N-Benzyl-3,5-dinitrobenzamide (9e):

TLC (EtOAc:hexane 2:8): Rf = 0.20; Light yellow solid; mp 198.5-199.5 oC; 1H NMR (400 

MHz, Acetone) δ 9.15 (d, J = 2.0 Hz, 2H), 9.08 (t, J = 2.1 Hz, 1H), 8.94 (s, 1H), 7.42 (d, J = 

7.4 Hz, 2H), 7.34 (t, J = 7.4 Hz, 2H), 7.27 (t, J = 7.3 Hz, 1H), 4.69 (d, J = 5.4 Hz, 2H); 13C 

NMR (126 MHz, Acetone) δ 163.31, 149.63, 139.63, 138.67, 129.34, 128.72, 128.35, 128.11, 

121.67, 44.57; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 300.0620, found 300.0626.

35. N-(4-Methylphenethyl)-3, 5-dinitrobenzamide (9f):
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TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 175-176 oC; 1H NMR (400 

MHz, CDCl3) δ 9.14 (t, J = 2.0 Hz, 1H), 8.84 (d, J = 2.1 Hz, 2H), 7.15 (q, J = 8.0 Hz, 4H), 

6.30 (s, 1H), 3.77 (dd, J = 12.8, 6.7 Hz, 2H), 2.95 (t, J = 6.8 Hz, 2H), 2.34 (s, 3H); 13C NMR 

(126 MHz, Acetone) δ 163.28, 149.57, 138.89, 137.10, 136.43, 129.94, 129.56, 128.17, 

121.53, 42.66, 35.67, 21.05; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 328.0933,

found 328.0926.

36. 3,5-Dinitro-N-(3-phenylpropyl)benzamide (9g):

TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 120-121 oC; 1H NMR (400 

MHz, CDCl3) δ 9.12 (d, J = 3.3 Hz, 1H), 8.77 – 8.73 (m, 2H), 7.36 – 7.27 (m, 2H), 7.27 –

7.17 (m, 3H), 6.22 (s, 1H), 3.60 (tt, J = 10.1, 5.0 Hz, 2H), 2.78 (t, J = 7.0 Hz, 2H), 2.09 –

2.01 (m, 2H); 13C NMR (126 MHz, Acetone) δ 163.26, 149.54, 142.71, 138.91, 129.24, 

129.21, 128.21, 126.69, 121.50, 40.72, 33.88, 31.83; HRMS (ESI-TOF) calcd for 

C17H17N3O5 [M - H]- 328.0933, found 328.0938.

37. 3,5-Dinitro-N-(4-phenylbutyl)benzamide (9h):

TLC (EtOAc:hexane 2:8): Rf = 0.35; Light yellow solid; mp 160-161 oC; 1H NMR (400 

MHz, CDCl3) δ 9.15 (d, J = 2.0 Hz, 1H), 8.95 – 8.90 (m, 2H), 7.29 (d, J = 7.6 Hz, 2H), 7.19 
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(t, J = 6.3 Hz, 3H), 6.43 (s, 1H), 3.63 – 3.46 (m, 2H), 2.69 (t, J = 6.9 Hz, 2H), 1.84 – 1.63 (m, 

4H); 13C NMR (126 MHz, Acetone) δ 163.15, 149.58, 143.23, 138.94, 129.25, 129.14, 

128.19, 126.57, 121.48, 40.72, 36.09; HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

342.1089, found 342.1095.

38. N-(4-Fluorophenyl)-3, 5-dinitrobenzamide (10a):

TLC (EtOAc:hexane 3:7): Rf = 0.25; Light yellow solid; mp 226-227 oC; 1H NMR (400 

MHz, Acetone) δ 10.31 (s, 3H), 9.20 (d, J = 1.9 Hz, 23H), 9.11 (t, J = 1.8 Hz, 9H), 7.86 (dd, 

J = 8.7, 4.9 Hz, 30H), 7.17 (t, J = 8.8 Hz, 28H); HRMS (ESI-TOF) calcd for C17H17N3O5 [M 

- H]- 304.0369, found 304.0380.

39. 3,5-Dinitro-N-(4-(trifluoromethoxy)phenyl)benzamide (10b):

TLC (EtOAc:hexane 3:7): Rf = 0.35; Light yellow solid; mp 194-195 oC; 1H NMR (400 

MHz, Acetone) δ 10.40 (s, 1H), 9.22 (d, J = 2.0 Hz, 2H), 9.13 (t, J = 2.0 Hz, 1H), 7.98 (d, J = 

9.0 Hz, 3H), 7.39 (d, J = 8.6 Hz, 3H); HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

370.0286, found 370.0294.

40. 3,5-Dinitro-N-(4-(trifluoromethyl)phenyl)benzamide (10c):
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TLC (EtOAc:hexane 3:7): Rf = 0.35; Light yellow solid; mp 210-211 oC; 1H NMR (400 

MHz, Acetone) δ 9.23 (d, J = 2.1 Hz, 2H), 9.14 (t, J = 2.1 Hz, 1H), 8.08 (d, J = 8.5 Hz, 2H), 

8.01 (s, 1H), 7.76 (d, J = 8.5 Hz, 2H); HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]-

354.0337, found 354.0345.

41. 3,5-Dinitro-N-(2-(trifluoromethyl)phenyl)benzamide (10d):

TLC (EtOAc:hexane 3:7): Rf = 0.15; Light yellow solid; mp 224-225 oC; 1H NMR (400 

MHz, Acetone) δ 9.20 (d, J = 2.1 Hz, 2H), 9.16 (t, J = 2.1 Hz, 1H), 8.01 (s, 1H), 7.86 (d, J = 

7.7 Hz, 1H), 7.80 (d, J = 3.9 Hz, 2H), 7.61 (dt, J = 8.6, 4.5 Hz, 1H); HRMS (ESI-TOF) calcd 

for C17H17N3O5 [M - H]- 354.0337, found 354.0351.

42. N-(3-Fluorophenyl)-3, 5-dinitrobenzamide (10e):

TLC (EtOAc:hexane 3:7): Rf = 0.25; Light yellow solid; mp 197-198 oC; 1H NMR (400 

MHz, Acetone) δ 10.42 (s, 3H), 9.21 (d, J = 1.9 Hz, 20H), 9.13 (d, J = 1.8 Hz, 8H), 7.82 (d, J

= 11.4 Hz, 11H), 7.58 (d, J = 8.1 Hz, 13H), 7.43 (dd, J = 14.9, 8.1 Hz, 13H), 6.97 (td, J = 8.4, 

2.2 Hz, 11H); HRMS (ESI-TOF) calcd for C17H17N3O5 [M - H]- 304.0369, found 304.0385.

43. (R)-N-Methyl-3, 5-dinitro-N-(1-phenylethyl)benzamide (11a):
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TLC (EtOAc:hexane 2:8): Rf = 0.35; Yellow viscous liquid; 1H NMR (400 MHz, CDCl3) δ 

9.08 (d, J = 1.5 Hz, 1H), 8.61 (d, J = 1.8 Hz, 2H), 7.38 (dd, J = 22.2, 6.2 Hz, 5H), 6.15 (s, 

1H), 2.67 (s, 3H), 1.68 (d, J = 7.0 Hz, 3H); [α]D +83.2° (c 2.5, Acetone), ee = 100%; HRMS 

(ESI-TOF) calcd for C17H17N3O5 [M + H]+ 330.109, found 330.1082.
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Part B:

Pharmacokinetics studies of compounds 7a and 7d:

Discussion of in vivo PK for compound 7a:

The pharmacokinetics of compound 7a was evaluated in Balb/C male mice following a single 

2.5 mg/kg dose administration by intraperitoneal (IP) route and a 1 mg/kg dose by 

intravenous (IV) route in 5% DMSO, 5% Solutol : absolute alcohol (1:1, v/v) and 90% 

normal saline. Following IP administration maximum plasma concentration (Cmax) of 60

ng/mL was achieved at 0.5 h (tmax). The terminal half life (t1/2) was 0.9 h and the area under 

the curve (AUC) was 148 ng*h/mL and absolute intraperitoneal bioavailability (F%) of 49%. 

IV clearance was ~134 mL/min/Kg.

Plasma concentrations (ng/mL) of compound 7a in mice after 2.5 mg/kg IP dose: 

Animal 
No.

Body 
Wt. (g)

Dose 
Vol. 
(mL)

Time point (h) / concentration in plasma (ng/mL)

0.25 0.5 1 2 4 8 10 24

1 28 0.30 50.3 11.7
2 30 0.30 48.9 8.86
3 27 0.25 67.7 17.0
4 30 0.30 36.7 2.94
5 27 0.25 96.2 BLQ
6 32 0.30 49.5 1.69

7 27 0.25
2.86

*
BLQ

8 29 0.30 31.8 BLQ
9 30 0.30 33.1 BLQ
10 31 0.30 32.7 BLQ
11 29 0.30 31.9 BLQ
12 28 0.30 25.1 BLQ

Mean concentration (ng/mL) 55.6 60.8 32.5 29.9 12.5 2.31 NA NA
SD 10.4 31.3 NA 4.20 4.12 NA NA NA

%CV 18.8 51.5 NA 14.0 33.0 NA NA NA
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Plasma concentrations (ng/mL) of compound 7a in mice after 1 mg/kg IV dose: 

Animal 
No.

Body 
Wt. (g)

Dose 
Vol. 
(mL)

Time point (h) / concentration in plasma (ng/mL)

0.12 0.25 0.5 1 2 4 8 24

1 31 0.30 279 16.6
2 29 0.30 192 13.8
3 26 0.25 221 10.4
4 26 0.25 66.8 2.62
5 30 0.30 108 3.02
6 27 0.25 78.6 2.25
7 29 0.30 23.4 BLQ
8 25 0.25 58.4 BLQ
9 29 0.30 48.5 BLQ

10 30 0.30 19.3 BLQ
11 25 0.25 19.5 BLQ
12 29 0.30 33.0 BLQ
Mean concentration 

(ng/mL)
231 84.3 43.4 23.9 13.6 2.63 NA NA

SD 44.7 21.0 18.0 7.87 3.09 0.38 NA NA
%CV 19.4 24.9 41.5 32.9 22.7 14.6 NA NA

NA: not applicable; BLQ: below limit of quantitation; *value not considered for calculation.

Parameter Unit Value

t1/2, ß (h) 0.93
Cmax ng/mL(nM) 231(672.8)
C0 ng/mL (nM) 316(920.3)

AUC0-t ng∙h/mL ( nM∙h) 121(352.42)

AUC0-∞ ng∙h/mL ( nM∙h) 125(364.07)
CL (mL/min/Kg) 134
Vd (L/Kg) 10.7

Vdss (L/Kg) 6.67
Tlast (h) 4.00
Time points considered 

for t1/2, β calculation
1 – 4 h

C0  calculated manually using initial 3 time points
Table 5: Pharmacokinetic parameters of compound 7a post IV dose at 1 mg/Kg to Balbc mice.
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Parameter Unit Value

t1/2,ß (h) 1.63
AUC0-t ng∙h/mL (nM∙h) 148 (431.06)

AUC0-∞ ng∙h/mL( nM∙h) 153(445.6)
Cmax ng/mL (nM) 60.8(177.08)
tmax (h) 0.50

Bioavailability (% F) 49
Time points considered for t1/2,

calculation:
2 - 8 h

t1/2,ß: terminal half life; AUC0-t: the area under the plasma concentration-time curve from 0 to last measurable 
time point; AUC0-∞: area under the plasma concentration-time curve from time zero to infinity; Cmax: maximum 
observed plasma concentration; tmax: time to the maximum observed plasma concentration; CL: clearance; Vd: 
volume of distribution; Vdss: volume of distribution at steady state.

Table 6: Pharmacokinetic parameters of compound 7a post IP dose at 2.5 mg/Kg to Balbc mice.

Fig 22: PK profile of compound 7a in Balb mice 
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Discussion of in vivo PK for compound 7d:

The pharmacokinetics of compound 7d was evaluated in Balb/C male mice following a single 

2.5 mg/kg dose administration by intraperitoneal (IP) route and a 1 mg/kg dose by 

intravenous (IV) route in 5% DMSO, 5% Solutol : absolute alcohol (1:1, v/v) and 90% 

normal saline. Following IP administration maximum plasma concentration (Cmax) of 75

ng/mL was achieved at 0.25 h (tmax). The terminal half life (t1/2) was 1.08 h and the area under 

the curve (AUC) was 122 ng*h/mL and absolute intraperitoneal bioavailability (F%) of 35%. 

IV clearance was ~111 mL/min/Kg.

Plasma concentrations (ng/mL) of compound 7d in mice after 2.5 mg/kg IP dose:

Animal 
No.

Body 
Wt. 
(g)

Dose 
Vol. 
(mL)

Time point (h) / concentration in plasma (ng/mL)

0.25 0.5 1 2 4 8 10 24

1 21 0.20 94.0 BLQ
2 22 0.20 78.0 8.35
3 24 0.25 53.6 6.38
4 21 0.20 60.5 BLQ
5 23 0.25 44.8 BLQ

6 25 0.25 52.5
2.26

*
7 26 0.25 36.9 BLQ
8 24 0.25 65.4 BLQ
9 23 0.25 65.2# BLQ

10 24 0.25 19.1 BLQ
11 25 0.25 27.2 BLQ
12 27 0.25 28.8 BLQ
Mean concentration 

(ng/mL)
75.2 52.6 51.1 25.0 7.36 NA NA NA

SD 20.4 7.85 NA 5.23 NA NA NA NA
%CV 27.1 14.9 NA 20.9 NA NA NA NA
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Plasma concentrations (ng/mL) of compound 7d in mice after 1 mg/kg IV dose:

Animal 
No.

Body 
Wt. 
(g)

Dose 
Vol. 
(mL)

Time point (h) / concentration in plasma (ng/mL)

0.12 0.25 0.5 1 2 4 8 24

1 27 0.25 313 21.3
2 28 0.30 177 10.6
3 30 0.30 252 6.44#

4 27 0.25 166 BLQ
5 26 0.25 137 BLQ
6 27 0.25 103 BLQ
7 27 0.25 52.7 BLQ
8 26 0.25 55.9 BLQ
9 30 0.30 50.2 BLQ

10 26 0.25 35.6 BLQ
11 30 0.30 25.8 BLQ
12 32 0.30 28.2 BLQ

Mean concentration 
(ng/mL)

247 135 53.0 29.9 16.0 NA NA NA

SD 68.2 31.2 2.88 5.11 NA NA NA NA
%CV 27.6 23.1 5.43 17.1 NA NA NA NA

NA: not applicable; BLQ: below limit of quantitation; *value not considered for calculation; 
#due to IS variation value was not considered for calculation.

Parameter Unit Value

t1/2, ß (h) 0.90
Cmax ng/mL (nM) 247(711.1)

C0 ng/mL (nM) 388(1117.1)
AUC0-t ng∙h/mL ( nM∙h) 130(374.31)

AUC0-∞ ng∙h/mL ( nM∙h) 151(434.78)
CL (mL/min/Kg) 111
Vd (L/Kg) 8.57

Vdss (L/Kg) 5.57
Tlast (h) 2.00
Time points considered 

for t1/2, β calculation
0.5 – 2 h

C0  calculated manually using initial 3 time 
points

Table 7: Pharmacokinetic parameters of compound 7d post IV dose at 1 mg/Kg to Balbc mice:
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Parameter Unit Value

t1/2,ß (h) 1.08
AUC0-t ng∙h/mL (nM∙h) 122(351.27)

AUC0-∞ ng∙h/mL (nM∙h) 133(382.95)
Cmax ng/mL (nM) 75.2(216.5)
tmax (h) 0.25

Bioavailability (% F) 35
Time points considered for t1/2,

calculation:
1 - 4 h

t1/2,ß: terminal half life; AUC0-t: the area under the plasma concentration-time curve from 0 to last measurable 
time point; AUC0-∞: area under the plasma concentration-time curve from time zero to infinity; Cmax: maximum 
observed plasma concentration; tmax: time to the maximum observed plasma concentration; CL: clearance; Vd: 
volume of distribution; Vdss: volume of distribution at steady state.
  Table 8: Pharmacokinetic parameters of compound 7d post IP dose at 2.5 mg/Kg to Balbc mice:

Fig 23: PK profile of compound 7d in Balb mice 
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Part E: Spectral data of synthesized DNB derivatives

1H NMR (400 MHz, CDCl3) of compound 4b:

13C NMR (101 MHz, Acetone-d6) of compound 4b:



29

DEPT (101 MHz, Acetone-d6) of compound 4b:
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1H NMR (400 MHz, CDCl3) of compound 7a:

13C NMR (101 MHz, Acetone-d6) of compound 7a:



31

DEPT (101 MHz, Acetone-d6) of compound 7a:
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HRMS (ESI-TOF) of compound 7a:
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1H NMR (400 MHz, CDCl3) of compound 7b:

13C NMR (101 MHz, Acetone-d6) of compound 7b:



34

DEPT (101 MHz, Acetone-d6) of compound 7b:



35

HRMS (ESI-TOF) of compound 7b:
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1H NMR (400 MHz, CDCl3) of compound 7c:

13C NMR (126 MHz, Acetone-d6) of compound 7c:



37

DEPT (126 MHz, Acetone-d6) of compound 7c:



38

HRMS (ESI-TOF) of compound 7c:



39

1H NMR (400 MHz, CDCl3) of compound 7d:

13C NMR (126 MHz, Acetone-d6) of compound 7d:



40

DEPT (126 MHz, Acetone-d6) of compound 7d:



41

HRMS (ESI-TOF) of compound 7d:
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1H NMR (400 MHz, CDCl3) of compound 7e:

13C NMR (101 MHz, Acetone-d6) of compound 7e:



43

DEPT (101 MHz, Acetone-d6) of compound 7e:



44

HRMS (ESI-TOF) of compound 7e:



45

1H NMR (400 MHz, CDCl3) of compound 7f:

13C NMR (101 MHz, Acetone-d6) of compound 7f:



46

DEPT (101 MHz, Acetone-d6) of compound 7f:



47

HRMS (ESI-TOF) of compound 7f:
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1H NMR (400 MHz, CDCl3) of compound 7g:

13C NMR (126 MHz, Acetone-d6) of compound 7g:



49

DEPT (126 MHz, Acetone-d6) of compound 7g:



50

HRMS (ESI-TOF) of compound 7g:
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1H NMR (400 MHz, CDCl3) of compound 7h:

13C NMR (126 MHz, Acetone-d6) of compound 7h:

DEPT (126 MHz, Acetone-d6) of compound 7h:



52

HRMS (ESI-TOF) of compound 7h:
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54

1H NMR (400 MHz, CDCl3) of compound 7i:

13C NMR (126 MHz, Acetone-d6) of compound 7i:

DEPT (126 MHz, Acetone-d6) of compound 7i:



55

HRMS (ESI-TOF) of compound 7i:
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1H NMR (400 MHz, CDCl3) of compound 7j
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13C NMR (101 MHz, Acetone-d6) of compound 7j:

DEPT (101 MHz, Acetone-d6) of compound 7j:
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HRMS (ESI-TOF) of compound 7j:

1H NMR (400 MHz, CDCl3) of compound 7k
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13C NMR (101 MHz, Acetone-d6) of compound 7j:

DEPT (101 MHz, Acetone-d6) of compound 7j:
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HRMS (ESI-TOF) of compound 7k:
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1H NMR (400 MHz, CDCl3) of compound 7l:



62

13C NMR (126 MHz, Acetone-d6) of compound 7l:

DEPT (126 MHz, Acetone-d6) of compound 7l:



63

HRMS (ESI-TOF) of compound 7l:



64

1H NMR (400 MHz, CDCl3) of compound 7m:



65

13C NMR (126 MHz, Acetone-d6) of compound 7m:

DEPT (126 MHz, Acetone-d6) of compound 7m:



66

HRMS (ESI-TOF) of compound 7m:



67

1H NMR (400 MHz, CDCl3) of compound 7n:



68

13C NMR (126 MHz, Acetone-d6) of compound 7n:

DEPT (126 MHz, Acetone-d6) of compound 7n:



69

HRMS (ESI-TOF) of compound 7n:



70

1H NMR (400 MHz, CDCl3) of compound 7o:



71

13C NMR (126 MHz, Acetone-d6) of compound 7o:

DEPT (126 MHz, Acetone-d6) of compound 7o:



72

HRMS (ESI-TOF) of compound 7o:



73

1H NMR (400 MHz, CDCl3) of compound 7p:



74

13C NMR (126 MHz, Acetone-d6) of compound 7p:



75

DEPT (126 MHz, Acetone-d6) of compound 7p:



76

HRMS (ESI-TOF) of compound 7p:
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1H NMR (400 MHz, CDCl3) of compound 7q:

13C NMR (126 MHz, Acetone-d6) of compound 7q:



78

DEPT (126 MHz, Acetone-d6) of compound 7q:



79

HRMS (ESI-TOF) of compound 7q:
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1H NMR (400 MHz, CDCl3) of compound 7r:

13C NMR (126 MHz, Acetone-d6) of compound 7r:



81

DEPT (126 MHz, Acetone-d6) of compound 7r:



82

HRMS (ESI-TOF) of compound 7r:
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1H NMR (400 MHz, CDCl3) of compound 7s:

13C NMR (126 MHz, Acetone-d6) of compound 7s:



84

DEPT (126 MHz, Acetone-d6) of compound 7s:



85

HRMS (ESI-TOF) of compound 7s:
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1H NMR (400 MHz, CDCl3) of compound 7t:

13C NMR (101 MHz, Acetone-d6) of compound 7t:



87

DEPT (101 MHz, Acetone-d6) of compound 7t:



88

HRMS (ESI-TOF) of compound 7t:
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1H NMR (400 MHz, CDCl3) of compound 7u:

13C NMR (101 MHz, Acetone-d6) of compound 7u:



90

DEPT (101 MHz, Acetone-d6) of compound 7u:



91

HRMS (ESI-TOF) of compound 7u:



92

1H NMR (400 MHz, CDCl3) of compound 7v:

13C NMR (126 MHz, Acetone-d6) of compound 7v:



93

DEPT (126 MHz, Acetone-d6) of compound 7v:



94

HRMS (ESI-TOF) of compound 7v:
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1H NMR (400 MHz, CDCl3) of compound 8a:

13C NMR (126 MHz, Acetone-d6) of compound 8a:



96

DEPT (126 MHz, Acetone-d6) of compound 8a:



97

HRMS (ESI-TOF) of compound 8a:



98

1H NMR (400 MHz, CDCl3) of compound 8b:

13C NMR (126 MHz, Acetone-d6) of compound 8b:



99

DEPT (126 MHz, Acetone-d6) of compound 8b:



100

HRMS (ESI-TOF) of compound 8b:
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1H NMR (400 MHz, CDCl3) of compound 8c:

13C NMR (126 MHz, Acetone-d6) of compound 8c:



102

DEPT (126 MHz, Acetone-d6) of compound 8c:



103

HRMS (ESI-TOF) of compound 8c:



104

1H NMR (400 MHz, CDCl3) of compound 8d:

13C NMR (126 MHz, Acetone-d6) of compound 8d:



105

DEPT (126 MHz, Acetone-d6) of compound 8d:



106

HRMS (ESI-TOF) of compound 8d:



107

1H NMR (400 MHz, CDCl3) of compound 8e:



108

HRMS (ESI-TOF) of compound 8e:
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1H NMR (400 MHz, CDCl3) of compound 8f:



110

HRMS (ESI-TOF) of compound 8f:



111

1H NMR (400 MHz, CDCl3) of compound 9a:



112

13C NMR (126 MHz, Acetone-d6) of compound 9a:

DEPT (126 MHz, Acetone-d6) of compound 9a:



113

HRMS (ESI-TOF) of compound 9a:



114

1H NMR (400 MHz, CDCl3) of compound 9b:



115

13C NMR (126 MHz, Acetone-d6) of compound 9b:

DEPT (126 MHz, Acetone-d6) of compound 9b:



116

HRMS (ESI-TOF) of compound 9b:



117

1H NMR (400 MHz, CDCl3) of compound 9c:



118

13C NMR (126 MHz, Acetone-d6) of compound 9c:

DEPT (126 MHz, Acetone-d6) of compound 9c:



119

HRMS (ESI-TOF) of compound 9c:
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1H NMR (400 MHz, CDCl3) of compound 9d:

13C NMR (126 MHz, Acetone-d6) of compound 9d:



121

DEPT (126 MHz, Acetone-d6) of compound 9d:



122

HRMS (ESI-TOF) of compound 9d:



123

1H NMR (400 MHz, CDCl3) of compound 9e:



124

13C NMR (126 MHz, Acetone-d6) of compound 9e:

DEPT (126 MHz, Acetone-d6) of compound 9e:



125

HRMS (ESI-TOF) of compound 9e:
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1H NMR (400 MHz, CDCl3) of compound 9f:

13C NMR (126 MHz, Acetone-d6) of compound 9f:



127

DEPT (126 MHz, Acetone-d6) of compound 9f:



128

HRMS (ESI-TOF) of compound 9f:
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1H NMR (400 MHz, CDCl3) of compound 9g:



130

13C NMR (126 MHz, Acetone-d6) of compound 9g:

DEPT (126 MHz, Acetone-d6) of compound 9g:



131

HRMS (ESI-TOF) of compound 9g:



132

1H NMR (400 MHz, CDCl3) of compound 9h:



133

13C NMR (126 MHz, Acetone-d6) of compound 9h:

DEPT (126 MHz, Acetone-d6) of compound 9h:



134

HRMS (ESI-TOF) of compound 9h:
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1H NMR (400 MHz, CDCl3) of compound 10a:



136

HRMS (ESI-TOF) of compound 10a:



137

1H NMR (400 MHz, CDCl3) of compound 10b:



138

HRMS (ESI-TOF) of compound 10b:
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1H NMR (400 MHz, CDCl3) of compound 10c:



140

HRMS (ESI-TOF) of compound 10c:
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1H NMR (400 MHz, CDCl3) of compound 10d:



142

HRMS (ESI-TOF) of compound 10d:



143

1H NMR (400 MHz, CDCl3) of compound 10e:



144

HRMS (ESI-TOF) of compound 10e:



145

1H NMR (400 MHz, CDCl3) of compound 11a:



146

HRMS (ESI-TOF) of compound 10d:
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Chiral HPLC analysis of 4b, 7a and 7b: 

HPLC graph of compound 4b (racemic):

HPLC graph of compound 7a (R-enantiomer):



148

HPLC graph of compound 7b (S-enantiomer):


