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1. Experimental Section
1.1. Chemistry

Commercially available reagent grade chemicals used as received. All reactions were
monitored by TLC on E. Merck Kieselgel 60 F254, with detection by UV light,
spraying 20% agq. KMnO, solution or spraying 4% ethanolic H,SO4. Column
chromatography performed on Silica Gel (60—-120 mesh, E. Merck). IR spectra were
recorded as thin films or in KBr solution with a Perkin-Elmer Spectrum RX-1 (4000
450 cm™) spectrophotometer. *H NMR spectra were recorded on 400 and 300 MHz
Bruker NMR spectrometers in CDCl; or DMSO-d6. Chemical shift values reported in
0 ppm relative to the residual signals of TMS in CDCIl; or deuterated solvent DMSO-
de. 13C NMR spectra were recorded on 125, 100 and 75 MHz Bruker NMR
spectrometers. Unless otherwise stated; s (singlet), d (doublet), t (triplet), dd (double
doublet), m (multiplet); J in Hertz. ESI mass spectra were recorded using a Quattro 11
(Micromass) instrument. HRMS spectra were recorded using a mass spectrometer Q-
TOF. The purity of all tested compounds characterized by HPLC analysis (Discovery
HS C-18 HPLC) system. The HPLC system consisted of a pump (LC-10AT VP with
FCV-10AL VP), degasser (DGU-14A) and auto-injector (SIL-HTc, fixed with a 100
ul loop) (Shimadzu, Japan). Eluents monitored at 260 nm with a UV-Vis multiple
wavelength detector and chromatograms were integrated using Class-VP (version 6.12
SP5) software (Shimadzu, Japan). Individual compounds with a purity of >95% used

for subsequent experiments.

1.1.1. General procedure for the synthesis of compounds 20-23

Purine derivatives (1 mmol), synthesized glycosyl esters (1 mmol) and DBU (1 mmol)
refluxed in ethanol/ methanol for 12-16h. After completion of reaction (TLC), the
reaction solvent was removed by evaporation under reduced pressure to give a crude
mixture. The mixture extracted with DCM and water. The organic layer dried (anhd.
Na,SO,) and evaporated under reduced pressure to give crude mass. The latter was
purified by silica gel (230-400 mesh, Merck) column chromatography using
chloroform: methanol (98:2) as eluent to give diastereomeric compounds in 55:45
ratio of respective esters of C-nucleoside analogs.

1.1.1.1. Methyl-[3-O-benzyl-5,6-dideoxy-5-(6-amino-9H-purin-9-yl)-1,2-O-
isopropylidene]-p-L-ido and a-D-glucoheptofuranuronates (20). It was obtained by
the reaction of (1R, 2R, 3S, 4R)-ethyl-(3-O-benzyl-1,2-isopropylidene-1,4-



pentofuranose-4-yl)-hept-5-enoate 15 (1 g, 2.87 mmol) and adenine 17 (0.39 g, 2.87
mmol) in presence of DBU (0.44 ml, 2.87 mmol) refluxed in methanol (30 ml) as
describe above give the mixture diastereomeric compounds.

Major Isomer (20a): White solid (42 % vyield); m.p. 88-90 °C. *H NMR (400 MHz,
CDCl3): 6 8.28 (s, 1H, Ar-H), 7.67 (s, 1H, Ar-H), 7.35-7.31 (m, 3H, Ar-H), 7.24 (m,
2H, Ar-H), 5.98 (d, J = 3.00 Hz, 1H, CH), 5.83 (s, 2H, NH>), 5.19 (dd, J; = 7.88 Hz, J;
= 2.56 Hz, 1H, CH), 5.13 (td, J; = 8.44 Hz, J, = 2.20 Hz, 1H, CH), 4.58 (d, J = 3.00
Hz, 1H, CH), 4.47 (d, J = 8.96 Hz, 1H, CH), 4.11 (d, J = 8.92 Hz, 1H, CH), 3.55 (m,
1H, CH), 3.53 (s, 3H, CH3), 3.48 (d, J = 2.56 Hz, 1H, CH), 3.16 (dd, J; = 13.96 Hz, J,
= 2.16 Hz, 1H, CH), 1.53 (s, 3H, CHs), 1.30 (s, 3H, CHs); *C NMR (100 MHz,
CDCl3) 6 171.5, 155.7, 152.8, 150.0, 142.4, 136.8, 128.8, 128.4, 128.1, 120.2, 112.5,
105.5, 82.0, 81.5, 78.6, 72.3, 52.5, 51.1, 35.2, 27.1, 26.6; HRMS: Calcd. Accurate
mass for (C23H2gNs0s): 470.2034. Found 470.2061 [M+H]".

Minor Isomer (20b): White solid (34 % yield); m.p. 124-126 °C. *H NMR (400 MHz,
CDCI3):  8.23 (s, 1H, Ar-H), 7.53 (s, 1H, Ar-H), 7.35-7.32 (m, 3H, Ar-H), 7.30 (m,
2H, Ar-H), 5.86 (d, J = 2.92 Hz, 1H, CH), 5.69 (s, 2H, NH>), 5.14 (dd, J; = 7.52 Hz, J,
= 2.48 Hz, 1H, CH), 5.08 (td, J; = 8.20 Hz, J, = 2.16 Hz, 1H, CH), 4.73 (d, J = 9.44
Hz, 1H, CH), 4.68 (d, J = 2.96 Hz, 1H, CH), 4.43 (d, J = 9.44 Hz, 1H, CH), 4.02 (d, J
= 2.44 Hz, 1H, CH), 3.53 (s, 3H, CHs), 3.39 (J; = 13.48 Hz, J, = 8.40 Hz, 1H, CH 1H,
CH), 2.36 (dd, J; = 13.48 Hz, J, = 2.24 Hz, 1H, CH), 1.42 (s, 3H, CHs3), 1.28 (s, 3H,
CHs); *C NMR (100 MHz, CDCls) 6 170.5, 155.6, 152.4, 150.1, 142.3, 136.7, 128.9,
128.6, 128.4, 120.6, 112.6, 105.1, 82.1, 80.8, 78.5, 71.9, 53.7, 52.1, 34.1, 27.1, 26.7;
HRMS: Calcd. Accurate mass for (C23H2sNsOg): 470.2034. Found 470.2061 [M+H]".
4.1.1.2. Ethyl-[3-O-(2-nitrophenyl)-5,6-dideoxy-5-(6-amino-9H-purin-9-yl)-1,2-O-
isopropylidene]-g-L-ido and a-D-glucoheptofuranuronates (21). It was obtained by
the reaction of (1R, 2R, 3S, 4R)-ethyl-(3-O-(2-nitrophenyl)-1,2-isopropylidene-1,4-
pentofuranose-4-yl)-hept-5-enoate 16 (1 g, 2.64 mmol) and adenine 17 (0.36 g, 2.64
mmol) in presence of DBU (0.40 ml, 2.64 mmol) refluxed in ethanol (30 ml) as
describe above give the mixture of diastereomeric compounds.

Major Isomer (21a): White solid (38 % yield); m.p. 116-118 °C. *H NMR (400 MHz,
CDCI3): 8 8.26 (s, 1H, Ar-H), 7.92 (s, 1H, Ar-H), 7.88 (dd, J, = 6.48 Hz, J, = 0.96 Hz,
1H, Ar-H), 7.45 (m, 1H, Ar-H), 7.08 (t, J = 6.2 Hz, 1H, Ar-H), 6.80 (d, J = 6.72 Hz,
1H, Ar-H), 6.02 (d, J = 3.04 Hz, 1H, CH), 5.72 (s, 2H, NH,), 5.50 (dd, J; = 8.04 Hz, J,
= 2.32 Hz, 1H, CH), 5.42 (td, J; = 8.68 Hz, J, = 2.04 Hz, 1H, CH), 4.54 (d, J = 3.08



Hz, 1H, CH), 4.30, (d, J = 2.32 Hz, 1H, CH), 4.04 (m, 2H, CH), 3.61 (dd, J; = 13.76
Hz, J, = 8.84 Hz, 1H, CH), 3.23 (dd, J; = 13.76 Hz, J, = 2.04 Hz, 1H, CH), 1.57 (s,
3H, CHj3), 1.30 (s, 3H, CH3), 1.16 (t, J = 5.68 Hz, 3H, CHs); **C NMR (100 MHz,
CDCI3) 6 170.4, 155.6, 152.8, 150.0, 149.4, 142.6, 140.5, 134.6, 126.6, 122.0, 120.3,
114.6, 113.0, 105.5, 82.0, 80.5, 77.9, 61.1, 52.6, 35.5, 26.9, 26.6, 14.2; HRMS: Calcd.
Accurate mass for (C23H27NgOg): 515.1885. Found 515.1877 [M+H]".

Minor Isomer (21b): White solid (28 % yield), m.p. 112-114 °C. *H NMR (400 MHz,
CDCI3):  8.26 (s, 1H, Ar-H), 7.92 (s, 1H, Ar-H), 7.88 (dd, J, = 6.48 Hz, J, = 0.84 Hz,
1H, Ar-H), 7.62 (m, 1H, Ar-H), 7.24 (d, J = 6.72 Hz, 1H, Ar-H), 7.16 (t, J = 6.16 Hz,
1H, Ar-H), 5.92 (d, J = 2.96 Hz, 1H, CH), 5.81 (s, 2H, NH,), 5.47 (dd, J; = 7.44 Hz, J,
= 2.44 Hz, 1H, CH), 5.28 (td, J; = 8.16 Hz, J, = 2.56 Hz, 1H, CH), 4.92 (d, J = 2.44
Hz, 1H, CH), 4.66, (d, J = 3.00 Hz, 1H, CH), 3.98 (m, 2H, CH), 3.60 (dd, J; = 13.24
Hz, J, = 8.44 Hz, 1H, CH), 2.76 (dd, J; = 13.20 Hz, J, = 2.60 Hz, 1H, CH), 1.49 (s,
3H, CHjs), 1.28 (s, 3H, CHs), 1.09 (t, J = 5.68 Hz, 3H, CHa3); *C NMR (100 MHz,
CDCI;3) 4 169.4, 155.7, 152.4, 150.0, 149.6, 142.6, 140.6, 134.6, 126.6, 122.3, 120.6,
114.9, 113.1, 105.0, 82.4, 81.3, 78.2, 61.3, 54.0, 34.7, 27.0, 26.7, 14.1; HRMS: Calcd.
Accurate mass for (C,3H27NgOg): 515.1885. Found 515.1876 [M+H]".

1.1.1.3.  Ethyl-[3-O-benzyl-5,6-dideoxy-5-(6-benzylamino-9H-purin-9-yl)-1,2-O-
isopropylidene]-g-L-ido and a-D-glucoheptofuranuronates (22). It’s obtain by the
reaction of (1R, 2R, 3S, 4R)-ethyl-(3-O-benzyl-1,2-isopropylidene-1,4-pentofuranose-
4-yl)-hept-5-enoate 15 (1 g, 2.87 mmol) and 6-benzylaminopurine 18 (0.65 g, 2.87
mmol) in presence of DBU (0.44 ml, 2.87 mmol) refluxed in ethanol (30 ml) as
describe above give the mixture of diastereomeric compounds.

Major Isomer (22a): White solid (40 % yield); m.p. 136-138 °C. *H NMR (400 MHz,
CDCI3): 6 8.35 (s, 1H, Ar-H), 7.60 (s, 1H, Ar-H), 7.40 (m, 2H, Ar-H), 7.36-7.29 (m,
6H, Ar-H), 7.23 (m, 2H, Ar-H), 6.17 (s, 1H, NH), 5.97 (d, J = 3.72 Hz, 1H, CH), 5.17
(td, J; = 9.72 Hz, J, = 3.04 Hz, 1H, CH), 5.14 (dd, J; = 9.84 Hz, J, = 2.56 Hz, 1H,
CH), 4.86 (s, 2H, CHy), 4.58, (d, J = 3.72 Hz, 1H, CH), 4.47, (d, J = 11.20 Hz, 1H,
CH), 4.12 (d, J = 11.16 Hz, 1H, CH), 3.98 (m, 2H, CH), 3.57-3.45 (m, 2H, CH), 3.15
(J. = 17.36 Hz, J, = 2.76 Hz, 1H, CH), 1.53 (s, 3H, CH3), 1.30 (s, 3H, CH3), 1.09 (t, J
= 7.16 Hz 3H); *C NMR (100 MHz, CDCls) & 170.8, 154.6, 152.8, 141.5, 138.5,
136.6, 128.7, 128.6, 128.2, 127.8, 127.5, 120.1, 112.3, 105.3, 81.9, 81.3, 78.5, 72.1,
60.7, 52.3, 35.4, 26.9, 26.4, 14.0; HRMS: Calcd. Accurate mass for (C31H3sNsOg):
574.2660. Found 574.2645 [M+H]".



Minor Isomer (22b): White solid (32 % yield); m.p. 70-72 °C. *"H NMR (400 MHz,
CDCI3): 6 8.30 (s, 1H, Ar-H), 7.76 (s, 1H, Ar-H), 7.39-7.28 (m, 10H, Ar-H), 6.15 (s,
1H, NH), 5.86 (d, J = 3.68 Hz, 1H, CH), 5.15 (dd, J; = 9.44 Hz, J, = 3.16 Hz, 1H,
CH), 5.07 (td, J; = 10.36 Hz, J, = 3.04 Hz, 1H, CH), 4.83 (s, 2H, CH,), 4.74, (d, J =
11.80 Hz, 1H, CH), 4.68, (d, J = 3.72 Hz, 1H, CH), 4.44 (d, J = 11.76 Hz, 1H, CH),
4.02 (m, 1H,), 4.01-3.91 (m, 2H,), 3.48 (q, J = ,7.00Hz 1H), 3.37 (dd, J; = 16.68 Hz,
J, =10.52 Hz, 1H, CH), 2.38 (dd, J; = 16.64 Hz, J, = 2.84 Hz, 1H, CH), 1.43 (s, 3H,
CHs), 1.29 (s, 3H, CHs), 1.10 (t, J = 7.12 Hz 3H); *C NMR (100 MHz, CDCls) &
169.8, 154.6, 152.4, 141.4, 138.5, 136.5, 128.7, 128.4, 128.2, 127.8, 127.4, 120.4,
112.4, 104.9, 81.9, 80.6, 78.5, 71.7, 65.8, 60.9, 53.5, 34.3, 26.9, 26.5, 15.3, 14.0;
HRMS: Calcd. Accurate mass for (C31HssNsOg): 574.2660. Found 574.2642 [M+H]".
1.1.1.4. Ethyl-[3-O-benzyl-5,6-dideoxy-5-(6-dodecylamino-9H-purin-9-yl)-1,2-O-
isopropylidene]-g-L-ido and a-D-glucoheptofuranuronates (23). It’s obtain by the
reaction of (1R, 2R, 3S, 4R)-ethyl-(3-O-benzyl-1,2-isopropylidene-1,4-pentofuranose-
4-yl)-hept-5-enoate 15 (1 g, 2.87 mmol) and 6-dodecylaminopurine 19 (0.87 g, 2.87
mmol) in presence of DBU (0.44 ml, 2.87 mmol) refluxed in ethanol (30 ml) as
describe above give the mixture of diastereomeric compounds.

Major Isomer (23a): Colure less oil (48 % yield). *H NMR (400 MHz, CDCI3): &
8.31 (s, 1H, Ar-H), 7.60 (s, 1H, Ar-H), 7.37-7.31 (m, 3H, Ar-H), 7.25-7.23 (m, 2H,
Ar-H), 5.97 (d, J = 3.76 Hz, 1H, CH), 5.93 (s, 1H, NH), 5.17 (dd, J; = 8.12 Hz, J, =
3.08 Hz, 1H, CH), 5.12 (td, J; = 10.16 Hz, J, = 2.60 Hz, 1H, CH), 4.57 (d, J = 3.76
Hz, 1H, CH), 4.46 (d, J = 11.16 Hz, 1H, CH), 4.12 (d, J = 11.16 Hz, 1H, CH), 4.05-
3.90 (m, 2H, CH), 3.62 (s, 2H, CHy), 3.53 (m, 1H, CH), 3.49 (m, 1H, CH), 3.14 (dd, J;
= 17.40 Hz, J, = 2.80 Hz, 1H, CH), 1.72-1.65 (m, 2H, CH,), 1.52 (s, 3H, CH3), 1.46-
1.39 (m, 2H), 1.36-1.23 (m, 19H), 1.09 (t, J = 7.16 Hz 3H), 0.87 (t, J = 6.68 Hz 3H);
3C NMR (100 MHz, CDClIs) & 170.8, 154.9, 152.8, 141.2, 136.6, 128.6, 128.2, 127.8,
112.2, 105.3, 81.9, 81.3, 78.5, 72.1, 60.7, 52.2, 35.4, 31.9, 30.9, 29.6, 29.6, 29.6, 29.4,
29.3, 27.0, 26.9, 26.4, 22.7, 141, 14.0; HRMS: Calcd. Accurate mass for
(C3sHs54N506): 652.4069. Found 652.4053 [M+H]".

Minor Isomer (23b): Colure less oil (38 % vyield). *H NMR (400 MHz, CDCI3): &
8.28 (s, 1H, Ar-H), 7.77 (s, 1H, Ar-H), 7.37-7.34 (m, 3H, Ar-H), 7.32-7.30 (m, 2H,
Ar-H), 5.89 (s, 1H, NH), 5.87 (d, J = 3.68 Hz, 1H, CH), 5.15 (dd, J; = 9.40 Hz, J, =
3.12 Hz, 1H, CH), 5.12 (td, J; = 10.36 Hz, J, = 2.80 Hz, 1H, CH), 4.75 (d, J = 11.76
Hz, 1H, CH), 4.69 (d, J = 3.75 Hz, 1H, CH), 4.45 (d, J = 11.80 Hz, 1H, CH), 4.05-



4.00 (m, 2H, CH), 4.00-3.94 (m, 1H, CH), 3.61 (s, 2H), 3.50 (s, 1H), 3.38 (dd, J; =
16.68 Hz, J, = 10.52 Hz, 1H, CH), 2.40 (dd, J; = 16.68 Hz, J, = 2.88 Hz, 1H, CH),
1.68 (m, 2H), 1.44 (s, 3H, CHs), 1.30-1.27 (m, 21H), 1.12 (t, J = 7.16 Hz 3H), 0.89 (t,
J = 6.68 Hz 3H); *C NMR (100 MHz, CDCls) & 169.8, 154.9, 141.1, 136.5, 128.6,
128.4, 128.2, 112.4, 104.8, 81.9, 80.6, 78.5, 71.7, 60.9, 53.5, 34.3, 31.9, 30.9, 29.6,
29.6, 29.6, 29.4, 29.3, 27.0, 26.9, 26.5, 22.7, 14.1, 14.0; HRMS: Calcd. Accurate mass
for (CasHs4NsOg): 652.4069. Found 652.4051 [M+H]".

1.1.2. General procedure for the synthesis of compounds 24-29

To a magnetically stirred slurry of LiAlH, (0.012 g, 0.30 mmol) in anhydrous THF
(5.0 ml), a solution of esters of nucleoside analogues (0.1 g, 0.30 mmol) in anhydrous
THF (5.0 ml) was added drop-wise at 0 °C under inert atmosphere and stirring
continued for 30 min at 0 °C. The reaction mixture was further stirred for about.2.5-3
h at ambient temperature. Excess LiAlIH4 was quenched by adding saturated aqueous
sodium sulfate solution and the reaction mixture was filtered. The solid cake was
washed with THF and the filtrate concentrated under reduced pressure. The later was
extracted with chloroform and water, organic layer was dried (Na,SO,) and
concentrated under reduced pressure to give a crude mass, which was
chromatographed over SiO, column using chloroform/ methanol (98:2) as eluent to
give the respective hydroxy derivative of nucleoside analogues.

1.1.2.1. 5-(6-Amino-9H-purin-9-yl)-5,6-dideoxy-6-hydroxymethyl-1,2-O-
isopropylidene-3-O-benzyl-g-L-idofuranose (24). It was obtain by the reduction of
20a (0.10 g, 0.30 mmol) with LiAIH,4 (0.012 g, 0.30 mmol) as describe above and give
product as white solid in 94% yield. m.p. 80-82 °C. 'H NMR (400 MHz, CDCI3): &
8.28 (s, 1H, Ar-H), 7.74 (s, 1H, Ar-H), 7.28-7.26 (m, 3H, Ar-H), 7.12 (m, 2H, Ar-H),
6.01 (d, J = 3.76 Hz, 1H, CH), 5.88 (s, 2H, NH,), 5.04 (m, 1H, CH), 4.96 (dd, J; =
8.64 Hz, J, = 3.20 Hz, 1H, CH), 4.60 (d, J = 3.76, 1H, CH), 4.45 (d, J = 11.36 Hz, 1H,
CH), 4.08 (d, J = 11.36 Hz, 1H, CH), 3.66-3.61 (m, 2H), 3.17 (td, J; = 11.32 Hz, J, =
3.28 Hz, 1H, CH), 2.53-2.45 (m, 1H, CH), 2.24-2.17 (m, 1H, CH), 1.53 (s, 3H, CHs),
1.32 (s, 3H, CHs); **C NMR (100 MHz, CDCls); 155.5, 152.9, 150.1, 140.3, 136.4,
128.5, 128.2, 128.0, 119.3, 112.1, 105.3, 81.7, 81.4, 80.1, 72.0, 58.1, 51.6, 34.7, 26.9,
26.3; HRMS: Calcd. Accurate mass for (C22H2sNsOs): 442.2085. Found 442.2074
[M+H]".



1.1.2.2. 5-(6-Amino-9H-purin-9-yl)-5,6-dideoxy-6-hydroxymethyl-1,2-O-
isopropylidene-3-O-(2-nitrophenyl)-p-L-idofuranose (25). It was obtain by the
reduction of 21a (0.15 g, 0.30 mmol) with LiAlIH, (0.012 g, 0.30 mmol) as describe
above and give product as white solid in 90% yield. m.p. 116-118 °C. *H NMR (400
MHz, CDCI3): 6 8.25 (s, 1H, Ar-H), 7.90 (s, 1H, Ar-H), 7.87 (d, J =8.12 Hz, 1H, 7.44
(m, 1H, Ar-H), 7.07 (m, 1H, Ar-H), 6.79 (d, J = 8.40 Hz, 1H, Ar-H), 6.04 (d, J =3.76
Hz, 1H, CH), 5.78 (s, 2H, NH>), 5.44 (dd, J; = 9.40 Hz, J, = 2.88 Hz, 1H, CH), 5.20
(td, J. = 9.68 Hz, J, = 4.28 Hz, 1H, CH), 4.54 (d, J = 3.84 Hz, 1H, CH), 4.34 (d, J =
2.84 Hz, 1H, CH), 3.68 (m, 1H, CH), 3.32 (m, 1H, CH), 2.59-2.45 (m, 2H, CH), 1.58
(s, 3H, CHs), 1.30 (s, 3H, CH3); *C NMR (100 MHz, CDCl3) & 155.5, 152.7, 149.9,
149.3, 141.7, 140.2, 134.4, 126.4, 121.7, 114.3, 112.6, 105.3, 81.7, 80.7, 78.9, 58.4,
52.8, 33.5, 26.7, 26.4; HRMS: Calcd. Accurate mass for (C21H2sNgO7): 473.1779.
Found 473.1768 [M+H]".

1.1.2.3. 5-(6-benzylamino-9H-purin-9-yl)-5,6-dideoxy-6-hydroxymethyl-1,2-O-
isopropylidene-3-O-benzyl-B-L-idofuranose (26). It was obtain by the reduction of
22a (0.16 g, 0.30 mmol) with LiAlIH,4 (0.012 g, 0.30 mmol) as describe above and give
product as white solid in 92% yield. m.p. 80-82 °C. 'H NMR (400 MHz, CDCI3): &
8.38 (s, 1H, Ar-H), 7.69 (s, 1H, Ar-H), 7.43 (m, 2H, Ar-H), 7.37 (m, 3H, Ar-H), 7.32
(m, 1H, Ar-H), 7.26 (m, 2H, Ar-H), 7.14 (m, 2H, Ar-H), 6.32 (s, 1H, NH), 6.03 (d, J =
3.24 Hz, 1H, CH), 5.17 (m, 1H, CH), 5.14 (m, 1H, CH), 4.90 (s, 2H, CH>), 4.62 (d, J =
3.32 Hz, 1H, CH), 4.46 (d, J = 11.36 Hz, 1H, CH), 4.10 (d, J = 11.32 Hz, 1H, CH),
3.67-3.63 (m, 2H, CH,), 3.17 (m, 1H, CH), 2.51 (m, 1H, CH), 2.17 (m, 1H, CH), 1.55
(s, 3H, CHg3), 1.34 (s, 3H, CHs); **C NMR (100 MHz, CDCls) & 154.7, 153.0, 139.4,
138.4, 136.4, 128.7, 128.5, 128.1, 128.0, 127.9, 127.6, 112.1, 105.3, 81.7, 81.5, 80.2,
72.0, 58.1, 51.3, 34.9, 26.9, 26.3; HRMS: Calcd. Accurate mass for (C9H34Ns505):
532.2554. Found 532.2546 [M+H]".

1.1.2.4. 5-(6-Amino-9H-purin-9-yl)-5,6-dideoxy-1,2-O-isopropylidene-3-O-benzyl-
a-D-glucoheptofuranose (27). It was obtain by the reduction of 20b (0.10 g, 0.30
mmol) with LiAlIH, (0.012 g, 0.30 mmol) as describe above and give product as white
solid in 92% yield. m.p. 82-84 °C. *H NMR (400 MHz, CDCI3): & 8.24 (s, 1H, Ar-H),
7.87 (s, 1H, Ar-H), 7.35-7.29 (m, 3H, Ar-H), 7.25 (m, 2H, Ar-H), 5.90 (s, 2H, NH,),
5.88 (d, J = 3.72 Hz, 1H, CH), 5.05 (m, 1H, CH), 4.90 (dd, J; = 7.52 Hz, J, = 2.48 Hz,
1H, CH), 4.65 (m, 2H, CH), 4.43 (d, J = 11.52 Hz, 1H, CH), 4.08 (d, J = 3.16 Hz, 1H,
CH), 3.55-3.50 (m, 2H, CH), 3.12 (td, J; = 11.04 Hz, J, = 3.32 Hz, 1H, CH), 2.14 (m,



1H, CH), 1.93-1.85 (m, 1H, CH), 1.48 (s, 3H, CHs), 1.31 (s, 3H, CHs); **C NMR (100
MHz, CDCl3); 155.5, 152.5, 150.3, 140.8, 136.5, 128.5, 128.3, 128.2, 119.4, 112.1,
104.8, 81.8, 81.5, 79.8, 72.0, 57.5, 52.1, 34.0, 26.9, 26.3; HRMS: Calcd. Accurate
mass for (C22H2gNsOs): 442.2085. Found 442.2070 [M+H]".

1.1.2.5. 5-(6-Amino-9H-purin-9-yl)-5,6-dideoxy-6-hydroxymethyl-1,2-O-
isopropylidene-3-O-(2-nitrophenyl)-a-D-glucofuranose (28). It was obtain by the
reduction of 21b (0.15 g, 0.30 mmol) with LiAlIH4 (0.012 g, 0.30 mmol) as describe
above and give product as white solid in 88% yield. m.p. 134-136 °C. *H NMR (400
MHz, CDCI3): & 8.25 (s, 1H, Ar-H), 7.90-7.87 (m, 2H, Ar-H), 7.60 (m, 1H, Ar-H),
7.23 (d, J =8.36 Hz, 1H, Ar-H), 7.16 (t, J = 7.72 Hz, 1H, Ar-H), 5.93 (d, J = 3.76 Hz,
1H, CH), 5.78 (s, 2H, NH,), 5.40 (dd, J; = 8.92 Hz, J, = 2.92 Hz, 1H, CH), 5.28 (td, J;
= 10.40 Hz, J, = 3.48 Hz, 1H, CH), 4.96 (d, J = 3.00 Hz, 1H, CH), 4.66 (d, J = 3.80
Hz, 1H, CH), 3.56 (m, 1H, CH), 3.27 (m, 1H, CH), 2.50 (m, 1H, CH), 2.03-1.95 (m,
1H, CH), 1.52 (s, 3H, CHa), 1.43 (s, 3H, CH3); *C NMR (100 MHz, CDCls)  155.5,
152.4, 149.7, 141.8, 140.2, 134.4, 126.4, 125.5, 121.9, 114.5, 112.7, 104.8, 82.1, 81.2,
78.8, 57.9, 53.8, 33.0, 30.3, 29.7, 26.8, 26.5; HRMS: Calcd. Accurate mass for
(C21H25NgO7): 473.1779. Found 473.1767 [M+H]".

1.1.2.6. 5-(6-benzylamino-9H-purin-9-yl)-5,6-dideoxy-6-hydroxymethyl-1,2-O-
isopropylidene-3-O-benzyl-a-D-glucofuranose (29). It was obtain by the reduction
of 22b (0.16 g, 0.30 mmol) with LiAlIH, (0.012 g, 0.30 mmol) as describe above and
give product as white solid in 92% yield. m.p. 88-90 °C. *H NMR (400 MHz, CDCI3):
5 8.34 (s, 1H, Ar-H), 7.80 (s, 1H, Ar-H), 7.41-7.27 (m, 10H, Ar-H), 6.44 (s, 1H, NH),
5.90 (d, J = 3.48 Hz, 1H, CH), 5.07 (m, 1H, CH), 4.91 (dd, J; = 8.26 Hz, J, = 2.84 Hz,
1H, CH), 4.86 (s, 2H, CH,), 4.67 (m, 2H, CH), 4.45 (d, J = 11.52 Hz, 1H, CH), 4.09
(d, J = 2.80 Hz, 1H, CH), 3.67 (m, 1H, CH), 3.54 (m, 1H, CH), 3.12 (m, 1H, CH),
2.10 (m, 1H, CH), 1.90 (m, 1H, CH), 1.51 (s, 3H, CHs), 1.33 (s, 3H, CH3); *C NMR
(100 MHz, CDCl3) ¢ 154.7, 152.7, 140.0, 138.5, 136.6, 128.7, 128.5, 128.2, 128.2,
128.0, 127.7, 127.4, 119.5, 112.1, 104.8, 81.8, 81.5, 79.8, 72.0, 57.5, 51.9, 44.6, 34.3,
26.9, 26.4; HRMS: Calcd. Accurate mass for (Cy9H34Ns0s): 532.2554. Found
532.2546 [M+H]".

1.1.3. Ethyl-[3-O-(2-aminophenyl)-5,6-dideoxy-5-(6-amino-9H-purin-9-yl)-1,2-O-
isopropylidene]-p-L-idoheptofuranuronates (30). To a methanolic solution (15 mL)
of ethyl-[3-O-(2-nitrophenyl)-5,6-dideoxy-5-(6-amino-9H-purin-9-yl)-1,2-O-
isopropylidene]-B-L-idoheptofurannuronates (21a) (0.10 g, 0.20 mmol), 10% Pd in



charcoal (15 mg) was stirred under a hydrogen atmosphere at room temperature for 2
h. The reaction mixture was filtered through a pad of celite. The pad was washed with
CHCl, (20 mL). After evaporating the solvent, a white solid was obtained as the
product in 98% of yield. m.p. 112-114 °C. 'H NMR (400 MHz, CDCI3): 6 8.30 (s, 1H,
Ar-H), 7.84 (s, 1H, Ar-H), 6.84 (m, 1H, Ar-H), 6.76 (dd, J; = 7.80 Hz, J, = 1.56 Hz,
1H, Ar-H), 6.62 (m, 1H, Ar-H), 6.50 (dd, J; = 8.12 Hz, J, = 0.92 Hz, 1H, Ar-H), 6.03
(d, J = 3.80 Hz, 1H, CH), 5.71 (s, 2H, NH,), 5.40-5.32 (m, 2H, CH), 4.58 (d, J = 3.84
Hz, 1H, CH), 4.18 (d, J = 2.32 Hz, 1H, CH), 4.09-3.97 (m, 2H, CH), 3.68 (m, 1H,
CH), 3.25 (m, 1H, CH), 1.57 (s, 3H, CH3), 1.30 (s, 3H, CH3), 1.13 (t, J = 7.16 Hz, 3H,
CHs); *C NMR (100 MHz, CDCls) 6 170.8, 155.4, 152.6, 149.8, 143.5, 142.1, 137.0,
123.0, 120.0, 118.8, 116.1, 113.4, 112.5, 105.4, 82.0, 79.9, 78.2, 60.9, 52.3, 35.3, 26.7,
26.3, 14.0; HRMS: Calcd. Accurate mass for (Cy3H29NgOg): 485.2143. Found
485.2167 [M+H]".

1.1.4. 5-(6-amino-9H-purin-9-yl)-5,6-dideoxy-1,2-O-isopropylidene-3-O-(2-
aminophenyl)-B-L-idoheptofuranuronic acid (31). To the magnetically stirred
solution of the ethyl-[3-O-(2-aminophenyl)-5,6-dideoxy-5-(6-amino-9H-purin-9-yl)-
1,2-O-isopropylidene]-p-L-idoheptofuranuronates (30) (0.10 g, 0.20 mmol) in aq.
EtOH (50%, 15 ml), EtsN (0.60 ml) was added and the reaction were stirred for 36 h.
Solvent evaporated under reduced pressure with an azeotrop of EtOH and CsHsCH3 to
give a residual mass which was subjected to column chromatography over SiO, using
CHCI3/ MeOH (9:1) as eluent to give title compound (43) as white solid in 88% yield.
m.p. 110-112 °C. *H NMR (400 MHz, DMSO) & 8.10 (s, 1H, Ar-H), 7.94 (s, 1H, Ar-
H), 7.17 (s, 2H, NH,), 6.69 (m, 2H, Ar-H), 6.64 (m, 2H, Ar-H), 6.06 (d, J = 3.84 Hz,
1H, Ar-H), 5.39 (td, J; = 10.56 Hz, J, = 3.28 Hz, 1H, CH), 5.11 (dd, J; = 10.04 Hz, J,
= 3.08 Hz, 1H, CH), 4.55 (d, J = 3.88 Hz, 1H, CH), 4.18 (d, J = 3.24 Hz, 1H, CH),
3.47 (dd, J; = 16.48 Hz, J, = 11.04 Hz, 1H, CH), 3.01 (dd, J; = 16.48 Hz, J, = 3.12
Hz, 1H, CH), 1.47 (s, 3H, CHs), 1.25 (s, 3H, CH3); *C NMR (100 MHz, DMSO) §
171.8, 156.5, 152.7, 149.7, 143.6, 141.6, 138.9, 122.5, 119.4, 116.8, 115.5, 112.9,
111.9, 105.3, 82.1, 79.6, 78.9, 51.5, 36.2, 27.1, 26.5; HRMS: Calcd. Accurate mass for
(C21H25Ng06): 457.1830. Found 457.1826 [M+H]".

1.1.5. 1-(4-(6-amino-9H-purin-9-yl)phenyl)ethan-1-one (33). It was obtained by the
reaction of 4-fluoro acetophenone 32 (0.5 ml, 3.04 mmol) with adenine (3.04 mmol.)
by K,CO3; (1 gm, 7.23 mmol) in DMSO at 120-140 °C temperature. The resulted

mixture was stirred with heat till the completion of reaction (TLC). After the



completion of reaction, the workup was done with ethyl acetate and water and then the
organic layer was separated, dried over anhydrous Na,SO, and concentrated under
reduced pressure The latter was purified by silica gel (60-120 mesh) column
chromatography using ethyl acetate: hexane (1:1) as eluent give the product in 62%
yield as white solid. m.p. 288-290 °C. *H NMR (400 MHz, CDCI3): § 8.74 (s, 1H, Ar-
H), 8.25 (s, 1H, Ar-H), 8.16 (s, 4H, Ar-H), 7.45 (s, 2H, NH,), 2.64 (s, 3H, CH3); *C
NMR (100 MHz, CDCl3) 6 197.6, 156.9, 153.8, 149.6, 139.8, 139.4, 135.6, 130.1,
122.6, 119.9, 27.3; HRMS: Calcd. Accurate mass for (C13H12Ns0): 254.1036. Found
254.1044 [M+H]".

1.1.6. 1-(4-(6-amino-9H-purin-9-yl)phenyl)ethan-1-ol (34). It was obtained by the
reduction of keto product 33 (100 mg, 0.039 mmol) by NaBH, (47 mg, 0.12 mmol) in
methanol at room temperature. The resulted mixture was stirred till the completion of
reaction (TLC). After the completion of reaction, the workup was done with ethyl
acetate and water then the organic layer was separated, dried over anhydrous Na,SO,
and concentrated under reduced pressure to give product 46 as a creamy solid in 100%
yield, mp 258-260 °C; IR (Vmax, cm™): 3583, 3019, 1543, 1518, 1407, 1353, 1215,
1064, 823, 755; *H NMR (400 MHz, CDCI3): & 8.55 (s, 1H, Ar-H), 8.20 (s, 1H, Ar-
H), 7.81 (d, J = 8.32 Hz, 2H, Ar-H), 7.54 (d, J = 8.32 Hz, 2H, Ar-H), 7.37 (s, 2H,
NH,), 5.29 (d, J = 4.12 Hz, 1H, O-H), 4.81 (m, 1H, CH), 1.37 (d, J = 6.40 Hz, 3H,
CHs); *C NMR (100 MHz, CDCls) 6 156.8, 153.6, 149.7, 147.2, 140.1, 134.0, 126.7,
123.2, 119.7, 68.1, 26.4; HRMS: Calcd. Accurate mass for (Ci3H14Ns0): 256.1193.
Found 256.1199 [M+H]".

1.1.7. Ethyl-3-(6-amino-9H-purin-9-yl)propanoate (36). It was obtained by the
refluxing adenine (1 equiv.) and ethylacrylate (3 equiv.) with sodium ethoxide (1
equiv.) in absolute ethanol (10 ml) for 12h, resulting solution was cooled afford white
solid. The solid reslurried in cold ethanol (5 ml), filtered and dried to afford pure solid
in 98% of yield. m.p. 178-180 °C. *H NMR (400 MHz, CDCI3): & 8.14 (s, 1H, Ar-H),
8.10 (s, 1H, Ar-H), 7.20 (s, 2H, NH,), 4.38 (t, J = 6.80 Hz, 2H, CH,), 4.03 (q, J = 7.12
Hz, 2H, CH,), 2.94 (t, J = 6.80 Hz, 2H, CH,); 1.12 (t, J = 7.12 Hz, 3H, CHj3); *C
NMR (100 MHz, CDCl3) 6 171.0, 156.4, 152.9, 149.9, 141.4, 119.2, 60.7, 39.5, 34.1,
14.4; HRMS: Calcd. Accurate mass for (C1oH14N505): 236.1142. Found 236.1140
[M+H]".



1.2. Biology
1.2.1. In Vitro Cultivation of P. falciparum and screening

The CQ sensitive (3D7) and resistant (K1) strains of P. falciparum were cultured in
vitro as per Trager and Jensen (1976) method with some modifications.>* Cultures
were maintained in fresh human erythrocytes at 5% hematocrit in complete medium.
RPMI-1640 (HEPES modified) medium (Sigma) supplemented with 0.5% AlbuMaxll,
0.2% glucose, 0.2% sodium bicarbonate and 15 uM hypoxanthine and incubated at 37
°C in CO; incubator. Parasite growth rate and stage was determined by the test of
Giemsa’s stained thin smears of the RBCs. All the above mentioned final compounds
were tested over a concentration range of 5 uM to 78 nM. P. falciparum drug
susceptibility test was carried out by determining fifty percent inhibitory concentration
(ICso) according to the method of Johnson et al. (2007) with some modifications.>
Briefly, two fold serial dilutions of compounds and chloroquine were prepared in 96
well plates and then 50 puL asynchronous cultures of infected erythrocytes with 0.8-1%
parasitaemia and 1% haematocrit was added to each well (100 pL-final volume). Eight
wells were treated as positive control (without drug) and 4 wells as negative control
(without parasite and drug). These plates were incubated in CO; incubator maintained
at 37 °C for 72 h. Then 100 pL lytic buffer containing SYBR Green 1x final
concentration was added to each well and incubated in 37 C CO, incubator for 2 h.
Plates were read under fluorescence reader at Ex. 485 nm, Em. 535 nm. Fifty percent
inhibitory concentration (ICso) was determined by quantifying DNA in treated and
control cultures of parasites in human erythrocytes according to the SYBR Green |

(Invitrogen) fluorescence based method.

1.2.2. Cytotoxicity Assay

Cytotoxicity of compounds was determined according to O’Brien et. al. (2000)
method with few modifications.® The monkey kidney cell line (VERO) was
maintained in vitro in MEM medium (Sigma) supplied with 15% fetal bovine serum
(FBS) and 5% CO, at 37 °C. An appropriate serial drug dilution was prepared in
culture plates and the cells were exposed to the concentrations of particular
compounds for three days, 10% resazurin, a cell viability marker, was added and read
under fluorescent reader at excitation of 530 + 25 nm and emission of 590 + 25 nm

wavelength for calculation of the median cytotoxic concentration (CCsy).



2. Scan NMMR Spectra of Selected Compounds

'H NMR of compound 20a

8.2887
7.6714
7.3549
7.3405

2
tar]
<~

7 3327
7.3296
7.3191
7.2659
7.2481
7.2451
7.2322
5.9800
5.9726
5.8325
5.2078
5.2014
5.1882
5.1819
5.1571
5.1517
5.1361
5.1311
5.1164
5.1109
4.5856
4.5781
4.4868

i

4.1276
4.1053

E

3 5633

)
N4
s
K

3.5381
3.5287
3.4847
3.4783

=3
o
*
-
L]

3.1826
3.1531
3.1477
1.5303
1.3071

&
3

- S

0.8563
-0.0002

e e T P T

PROTON

Current Data Parameters
NAME KART-273 A
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160621

Time 10.25
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG MI;}O

™ 655.
SOLVENT CDC13
NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 87.95

bw 83.200 usec
DE 6.50 usec

TE 303.0 K
D1 1.00000000 sec
Do 1

CHANNEL f1
500.6788534 MHz
1H

6.45 usec
13.60000038 W

S| 65536
SF 500.6763592 MHz
WDwW EM

SSB
1B 0x0m
PC 1.00 b
T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
— v |lenl el | - ot | | | | | - el en)
13
C NMR of compound 20a
Y 3L 53889882 8 8 5I2STIIY o0 n
S ERS UREFIIES § 3 2258493 ©f ® B =
n pd S O oy El X My ILVRLI5] @ -~
- NS ASXERLS o 4 S iR G ey n A Y. iSmpMy
~ W, N VMN%NN - S N=I~~oa o = w oS e
IR AR R Y
13C | \ ‘
Current Data Parameters
NAME  KART-273A
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters HZN
Date_ 160621
e e 1, =N
gl N2
50 cne k N
= N
SWH  31250.000 Hz
FIDRES 0476837 Hz
AQ 1.0485760 sec
— CHANN
500.4 b7lﬂSZ7 \‘IH1
(PDPR(.IZ waltzi6
D2 80.00 usec
I’l “l 13.60000038 W
PLWI2 0.08840500 W
PLWI3 0.05657900 W
- Processing parameters
S lzsmsml MHz
Wbhw
SSB 0
LB 1.00 Hz
G 0
PC 140 ‘
| LR i ] |
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm



COSY spectrum of compound 20a

Ukl

L L

*
-

J“l uxlllJu

10

ppm



HSQC spectrum of compound 20a
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HRMS spectrum of compound 20a
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3¢ NMR of compound 20b
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NOESY spectrum of compound 20b
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HMBC spectrum of compound 20b
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HRMS spectrum of compound 20b
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'H NMR of compound 21a
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gty | N\ 20NN ANV

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160613

Tim 18.25
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG __ 7gpg30

™ 65536
SOLVENT ChC13

NS 3072

31250.000 Hz

==== CHANNEL f] ========
SFO1 1259077573 MHz
NuCt 13C
P1 9.23 usec
PLWI  244.00000000 W

Pl usec
PLW2 13.60000038 W
PLWI2 0.08840500 W
PLWI13 0.05657900 W

F2 - Processing parameters
%

77.4788
77.2243

X

76.9713

—61.0710

—52.6255
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EM
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HRMS of compound 21a
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'H NMR of compound 21b

3

7.9159
7.9138

:

7.1526
5.9268
5.9194
5.8114

7.8976

:

T 6240
7.6094
7.2701

7.2492
7.1835
7.1681

7.2324

KART 268C

Current Data Parameters
NAME KART-268C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date

20160605
Time 10.31

T

b

5 4785
5.3027
5 2699
5.2634
4.9213
4.9152
4.6670
4.6595
4.0150
4.0077

53091

w, v w

3.9802
3.9667
3.9528
3.9455
3.6291

3.9938

3.6080
3.5960
3.5751
27829
2 7764
2 7499
2 7435

i

l 4954
1 1103
1.0961
1.0819

WW// P

INSTRUM  speet Q
PROBHD S mm PATXI 1H/
PULPROG 2830 (0] N
™ 65536
SOLVENT  CDCI3 O,
= o 0
SWH 6009615 Hz
FIDRES _ 0.091699 Hz ., U
AQ 5.4525952 see (@) o
RG 10778 d
e
TE 300.1 K O.N
DI 100000000 sec
™o 1
======== CHANNEL f] ========
SFO1  500.6788534 MHz
NUCH 1H
P1 6.45 usec
PLWI  13.60000038 W
F2 - Processing parameters
st 65536
SF 500.6757688 MHz
WD EM
SSB
LB 0.30 Hz
" J ’ L\J
'S \ klkq_) LA_"L_,-/\H_JUJ ‘—A—l\—
T T T i T ot T
10 9 8 4 3 1 0 ppm
S e - e = - ealenled




3C NMR of compound 21b
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F2 - Acquisition Parameters
Date. 2014
Time 1.46
PRT)[;‘IYI;’ Smmsmxl 1H/ H-oN
PULPROG  7gpg30 2
™ —N
SOLVENT  CDCI3
B o v
SWH 31250000 Hz Q N
FIDRES  0.476837 Hz
AQ 1.0485760 sec fo) N
RG 201.78
DE GSouse. 0o
TE 3011 K N0 10
B Wi e
T i 19) O Y
_I——CHANNFJiﬂm
ﬁ'l‘u%l] 15.9:;7(:57 MHz 02N
Pl 9.23 usec
PLW1 244.00000000 W
—======= CHANNEL £2
SFO2 500.6783527 MHz
NuC2 H
CPDPRGI2  waltz16
PCPD2 50.00 usec
PLW2 13.60000038 W
PLWI2  0.08840500 W
PLWI3  0.05657900 W
F2 - Processing parameters
SI 32768
SF 1258951426 MHz
W EM
SSB
{.:g : 1.00 Hz, ; J ‘ { } “ |
rC 1.40 |
L e el | I |
T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm

HRMS of compound 21b
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'H NMR of compound 22a

8.3569
7.6071
7.4183
7.4004
7.3661
7.3616
7.3485
7.3403
7.3340
7.3290
7.3221
7.3150
7.3105
7.3022
7.2987
7.2847

7.2618

:

7.2441
7.2284
5.9783

5.1774
5.1698
5.1498
5.1309
5.1245
4.8629

g
3

4.5812
4.5719
4.4835

4.4555
4.1331
4.1052
4.0117
3.9938

3.9705
3.9527
3.5471
3.5298
3.5044
3.4933
3.4862
3.1774
3.1705
3.1340
3.1276
1.5308
1.3069
1.1156
1.0977

1.0799
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Current Data Parameters
NAME KART-273 A

EXPNO 980

PROCNO 1

F2- Acqulslllon I'nrulnclcn
Date_ 20161102

Time 16.: 42

INSTRUM

PROBHD 5 mm I’ABBO BB/

PULPROG 7230

™ 65536

SOLVENT CpC3

NS 8

DS J

SWH 9615.385 Hz

FIDRES 0.146719 Hz

AQ 3.4078720 sec

RG 100.41

bW 52.000 usec

DE 6.50 usec

TE 300.0 K

D1 100000000 sec

™o 1
CHANNEL f1

SFO1 400.1629712 MHz

NUCt 1H

Pl 13.20 usec |

PLWI1

13.00000000 W ‘

F2 - Processing parameters i
S1 655.
SK 400.1605088 MHz
WDhw EM
SSB 0
LB 0.30 Hz ‘
GB 0 |
PC 1.00 ‘ | ! “M u[ |
L ‘ U A
—_— e A it NP ] i —— | RS o SUUS S A
T T T T T l T T T T
9 8 T 6 4 3 2 1 0 ppm
S I RIS RN S| wil = el en
13
C NMR of compound 22a
- = R~ a )
& HZEDSS8REeEE 3 02828 Y 3 2 28 8
% SR $328C23Rgd & LHaRIEE F & £ gE s
=4 ol = oo ea 3 T4 B e Bpes: NS b { B B .
KART307A & 2h ERA889858T 8 EEEERE] € o 2 K8 9
e U YA\ VS ~\e= | VAR
Moo
F2- An.qunnuml‘nnlmelﬂs
Date 20161103
9.40
TRUM
PROB]I’D 5 mm PABHO BB/
:ou*u\T pCi3 HN
NS
DS
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3
RG
bw
DE
TE
D1
D11
™o
IO:)L‘M”_! Mz
1 9‘Niuw
PLWI1 300000000 W
= CHANNEL 2 ========
4001621006 MHz
NUC m
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLWI2 0.27963999 W
PLW13 0.22651000 W
l-’ rro‘mlmpmme-m
32768
Sl' IWGIMW MHz
WDW
SSB 0
LB 3.00 Hz
GB 0
R e "J Hl
T T T T T T T T T T T T T T T T T T T T T
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HRMS of compound 22a

DAINTERNALS\2017\JAN17\KART-307-A 1/2/2017 1:43:49 PM Dr.TRIPATHI/KARTIKEY

KART-307-A#8 RT: 0.20 AV: 1 SB: 3 0.02-0.08 NL: 1.89E7
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100+, 574.2645

@ 0 ©
o o o
L b b

~N @
o o
Ll
/=Z
z
=
I
Rz

607
557

Relative Abundance
(%)
[=]

3 575.2669

10 576.2695

568.3479 571.0834 573.9324 | 577.2730 580.2741 582.3112 585..
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'H NMR of compound 22b

KART-307B
Current Data Parameters
NAME  KART-273A
EXPNO 990
PROCNO X
F2 - Acquisition Parameters
Date_ 20161102
Time 6. HN
INSTRUM  spect
PROBHD 5 mm PABBO BB/ =N
PULPROG 2230 >
™ 65536 "/‘ N
SOLVENT ne3 L N
NS 8 0
DS 0
SWH 9615.385 Hz (0]
FIDRES  0.146719 Hz "
AQ 34078720 sec e ¢}
RG 11426 A
DW 52.000 usec o) o0,
DE 6.50 usec 4
TE 300.0 K
DI 100000000 sec
™o 1
======== CHANNEL f1 ==
SFOI  400.1629712 MHz
NUCI 1H
Pl 13.20 usec |
PLWI 13.00000000 W ’i
|
F2 - Processing parameters (
st 65536 |
SF 400.1605086 MHz
WDW EM
SSB 0 fJ | ‘ | ‘ I
LB 0.30 Hz ‘ | | J
GB 0 | \ . !l\ [ N ' e
PC 1.00 A LAY I VW
P IR (i3, S SNEPe, | , [N | (0 O - I A W U L U WL Y PO B, | B, T LS s VY | AN
T T T T T T T T
10 9 8 7 6 5 0 ppm
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3C NMR of compound 22b
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Current Data Parameters
NAME KART-273 A
EXPNO

NO 1

F2 - Acquisition Parameters
Date_ 20161103

Time 20.17
INSTRUM  spect
PROBHD 5 mm PABBO BB/
PULPROG 30

06 7gpg

TE
D
DIl 0.03000000 sec
T 1
======== CHANNEL f1
SFOL  100.6304993 MHz
NuCt 13C
Pl 9.90 usec
PLWL  53.00000000 W
CHANNEL [2 ====m===
400.1621006 MHz.
1H
waltz16
90.00 usec
LW2 1300000000 W
PLWI2  0.27963999

PLWI3  0.22651000 W

s1

SF 100.6204380 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB

PC 140

o]

dag Ak il a bt

Z85 83
388 ua
AV

HRMS of compound 22b

D:\lNTERNALS\2017\.|AN17\KART-307—B
KART-307-B #7
T: FTMS + c ES|
10!
95
90
85

80
75
70
65
60
55
50

45
40

353
0
5

RT: 017 AV: 1 SB:3 0.02-0.09 NL: 16567
Full ms [100.00-1500.00]

Relative Abundance

3
2
20
15
10
573.8558

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
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1/2/2017 1:52:10 PM
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'H NMR of compound 23a
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KART 309 A

Current Data Parameters
NAME pkb 58

EXP] 3091
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161206
Time 21.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7230

I

65536
VENT cpci3
8

0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec

=== CHANNEL f1 =:
01 400.1629712 MHz
¥

12.85 usec
PLW1 13.10000038 W
F2 - Processing parameters
S

SF 400.I6E)5056 MHz
Vi EM

WDW
SSB 0
LB 0.30 Hz
GB 0
PC Lo0 I [
| “J [ H I
| [ i
b A
T T T T T T T T T
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3C NMR of compound 23a
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Current Data Parameters

NAME ¢

EXPNO 3091

PROCNO 1

F2 - Acquisition Parameters

Dat 20161209

Time 1.02 (

INSTRUM spect 10

PROBHD 5 mm PABBO BB/

PULPROG  zgpg30
™ 65536
SOLVENT _ CDCI3
N 2048

0
s 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
bW 20.800 usec
DE 6.50 usec
TE 3000 K
D1 2.00000000 sec
DIl 0.03000000 sec
™ 1

9.90 usec
53.00000000 W

===== CHANNEL [2 ========
FO2 400.1621006 MHz
NuUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec

PLW2 13.00000000 W

PLWI2 0.27963999 W

PLWI13 0.22651000 W

F2 - Processing parameters
st

68
SF 100.6204380 MHz
DW EM

w A

SSB ‘
LB 1.00 Hz

GB 0

PC 140 ‘

| | HI‘ lJ |

29.6053
29.5764
29.3857
29.3280

6.9735
268707
263533

2

30.8900
29.639%0
22.6704
14.0932
13.9588

N\
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HRMS of compound 23a

D:INTERNALS\2017\JAN17\KART-309-A

1/2/2017 1:54:17 PM

KART-309-A #7 RT: 0.17 AV: 1 SB: 3 0.03-0.09 NL: 1.48E7
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

1004
95
90~

Relative Abundance
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6554135 656.4166
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'"H NMR of compound 23b

8.2805
7.7777
7.3733

7.3690

7.3644

NN

NV S

7. 3548
7.3498
7.3410
7.3235
7.3180
7.3123
7.3043
7.3001
5.8798
5.8706
5.1476
5.1398
4.7682

L3 g |

654

T T T 77T

652 653

| i T |
655
mi/z

4.4384
4.0417

&
[se]
= <
<

4.7388
4.6989
4.6896
4.4679
4 0241
4.0062
3.9959
3.9781
3.5003
3.4237
3.3974
3.3820
3.3560
24249
2.4177
2.3832
2.3762

T T°7

KART 30JB

Current Data Parameters

NAME
EXPNO
PROCNO

pkb 58
3092
1

F2 - Acquisition Parameters
161206

Date_
Time_

INSTRUM

PROBHD

PULPROG
TD

SOLVENT
NS

DS
SWH
FIDRES

SFO1
NuC1

P1
PLW1

SI

2141

spect
5 mm PA BBO BB/
2g30
5536
cpC3
8

0
9615.385 Hz
0.146719 Hz

3.4078720 sec

89.7
52.000 usec
6.50 usec
3000 K

1.00000000 sec
1

CHANNEL f] ========

400.1629712 MHz

12.85 usec
13.10000038 W

F2. Processing parameters
65536

(10

HN

T
656

658.2703
T

B B i P o i e

657

L
/

658

1.6987
1.6806
1.6617

—1.4424

L
659

1.3076
1.2925
1.2747
1.1421
1.1242
1.1064
0.9102
0.8935
0.8760

B o
660 661

|

SF_ 400.1605000 MHz ‘
Wbw EM ]\
SSB
LB 030 Hz 1“ H “ ‘ |
GB |
= o A ll", ‘. i/ . “u/k,‘ ‘lt
T T T I I T T T
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3¢ NMR of compound 23b
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KART-309B S 3 §53882 - & gﬂml‘n—i 1340 3amgh|\mm£—u\§-\
g 7 SEREE 2 2 Z3ArRGRdpdosiffdsssdgEa
Current Data Parameters = - —— - - TEZ2RRREREEZI-RAZJAAISSSNIC
B e LTINS ="
PROCNO 1
F2 - Acquisition Parameters
Date 20161209
Time 414
INSTRUM speet
PROBHD 5 mm PABBO BB/
PULPROG  7gpg30
™ 655, (s
SOLVENT [§1eH] 10
NS 2048
DS 0
SWH 24038.461 Hz HN
FIDRES  0.366798 Hz
AQ 1.3631488 sec =N
RG 201.48 N
DW 20.800 usec \ /
DE 6.50 usec ( N
TE 300.0 K
DI 2.00000000 sec o N
DIL 003000000 sec o
™o 1
"
======== CHANNEL ] ======== ~0 o
SFOL  100.6304993 MHz, ., )4
NUCL 13C B
Pl 9.90 usec o (S
PLWI  53.00000000 W
======== CHANNEL f2 ========
SFO2  400.1621006 MHz
C2 1H
CPDPRGI2  waltz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLWI2  0.27963999 W
PLWI3 022651000 W
F2 - Processing parameters
sI 32768
SF 100.6204380 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0 ‘ | |
PC 140 i | p ]{ l
)\ M ! . ‘ J lu ‘ J | ‘ J )

T T T T T T
200 190 180 170 160 150

HRMS of compound 23b

DAINTERNALS\2017\JAN1 7\KART-3098

T

T T T T T T
140 130 120 110 100 90 80

1/2/2017 1:37:30 PM

KART-309B #8 RT: 020 AV: 1 SB: 3 0.02-0.09 NL: 3.39E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00] o
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757
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505
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Relative Abundance
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T T T I
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T T
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'H NMR of compound 24
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KART-280 HoN
Current Data Parameters
NAME JAN-2017 =N
:XPNO 280
PROCNO 1 N \ /)

F2 - Acquisition Parameters l N
Date_ 20160706 N
Time 21.20 =
INSTRUM spect i O
PROBHD 5 mm PABBO BB/ .
PULPROG
™ 65536 HO A
SOLVENT LSS K] ’,
N 5 O
s======= CHANNEL 1 s==ss==x
SFO1 400.1629712 MHz
NUCL 1H
r1 13.20 usec
PLWL  13.00000000 W
F2 - Processing parameters
s 65536 |
SF 400.1605076 MHz
WDW EM
SSB 0 ‘
LB 0.30 Hz ‘
re 1.00 \ | |
\ ," Ad
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
< o - | - - oleole| e - - || - o) e
13
C NMR of compound 24
SRL B[IRRL Y B B
G dugersx £ 2 Q=®TAN® T n - o

i IS Swvo A& = & 522922 2 o T O

NRXS GII= O v o« E3sde=E & R 2 25

s SRS & o g ERxgagebse S 9 v o9

winih FIHE AN = = o e N S A I €5

HeE SeHEEE = = - XXBNNNSD 6 in ) S

VIO TN L NN |V karr-2s

nt Data Parameters
L rt
PN 930
PROCNO 1
¥2 - Acquisition Parameters
Date. 20160710
Time 1416
INSTRUM  spect
PROBHD 5 mm PABBO BB/
PULPROG  zgpg30
™ 65536
SOLVENT __ CDCI3
NS s12
0
24038.461 Hz
0.366798 Hz
13631488 sec
20148
HO 20.800 usec
6.50 usec
300.0 K
200000000 sec
0.03000000 sec
1
CHANNEL f =======
1006304993 MHz
13C
9.90 usec
53.00000000 W
m====—= CHANNEL f2 =======
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLWI2  0.27963999 W
PLWI3 022651000 W
F2 - Processing parameters
st 32768
S 100.6204380 MHz
WDW EM
SSB 0
LB 100 Hz
? 140
l s " | ol
- . st sk g NS —
T T T T 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 10 0 ppm



HRMS of compound 24

D:AINTERNALS\2017\JAN17\KART-280

1/2/12017 1:41:42 PM

Dr.TRIPATHI/KARTIKEY

KART-280 #6 RT: 0.14 AV: 1 SB: 3 0.02-0.09 NL: 1.55E7

T: FTMS + ¢ ESI Full ms [100.00-1500.00]
100 4422074

95

Relative Abundance

441.6964

443.2099

444.2126

Nile)

oA\

461.2

438.2056 440.1931
I L L L B
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'H NMR of compound 25

KART-284

Current Data Parameters
NAME rt 1h
EXPNO 284
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160706

Time 21.28

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2230

444 446 448

miz

5.1751

4?4?.2|15‘5 ‘41‘17.2804 449.3165 4?2.1528
LI e B e T
450

456.2220
T T
456

454

S N
452 458 460

3.2913
2.5925
2.5781
2.5666
2.5559
2.5410
2.5286
2.5163
2.5042
2.4918
2.4675
1.5824
1.3070

™ 65536 N
SOLVENT  CDCI3 =
NS 8 ; (©)
DS 0 T}
SWH $012.820 Hz W
FIDRES  0.122266 Hz HO | .
AQ 0894465 sec Y
RG 120.57 le) (0]
bw 62.400 usec
DE 6.50 usec
TE 300.0 K ON
DI 100000000 sec
Do 1 2
CHANNEL f1
SFOI  400.1629712 MHz
NUCI H
Pl 13.20 usec
PLWI1 1300000000 W
F2 - Processing parameters
si 65536 | I [
SE 400.1605076 MHz
WDW EM [
SSB 0 ‘ |- | |
LB 0.30 Hz
GB | ]\ ) I | A it
I oA

PC 1.00 J (A | [ i /A \s ) X
B SN . S | R (| ) W | ¥ ) W W 1 S | . | W O L S S S (R < S

T T ¥ T T T T T T | T

10 9 8 7 6 5 4 3 2 1 0 ppm
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3C NMR of compound 25
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Current Data Paramelers
NAME karf
oo ™
3 HaN
F2 ~ Acquisition Parameters
Date 160710 —N
oM et >
I;I(()I!HI) Smm I".Xclkﬂ() BB/ N \ /
PULPROG 2gpg30 | N
™ S5.
SOLVENT CpC3 N
Vb 512 z O
DS 0
SWH 24038.461 Hz 10
FIDRES 0.366798 Hz W\
AQ 1.3631488 sec HO/\/\S_? )\
RG 201.48 ‘s
DW 20,800 usee fe) O
DE 6.50 usec
TE 300.0 K
D1 00000000 sec
%n 0.0301:0000m 02N©
======== CHANNEL f1 =
SFO1 100.6304993 MHz
NuC1 13C
P1 9.90 usec
PLWI1 53.00000000 W
======== CHANNEL 2 =
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.00000000 W
PLWI12 0.27963999 W
PLWI13 0.22651000 W
F2 - Processing parameters
SI 32768
SF 100.6204380 MHz
Wbhw EM
SSB 0
I:B 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 10 0 ppm
HRMS of compound 25
D:AINTERNALS\2017\WJAN17\KART-284 1/2/2017 1:50:05 PM Dr.TRIPATHI/KARTIKEY
KART-284 #6 RT: 0.15 AV: 1 SB: 3 0.02-0.09 NL: 4.11E6 B
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
100 473.1768
957
90
E H2N
85— N
80 NN\ />
755 lN N
707 e
657 _ N0
. 605 HO/\/\Q o
& 3 (e} 0
T 55
=1 =
2 50 O,N
[
2 45
© =
g 40
357 |
30%
4741792
257] |
20° \
15? |
|
5 ‘ | 475.1818
o 471.1981 473.0014 | 473.3554 ‘ 474.4145 | 476.1840 477.6683 4786853
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'H NMR of compound 26
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Current Data Parameters
NAME ~ JAN-2017
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170106
1529

ime
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7230

65536
cbais
16

2
8012.820 Hz

0.122266 Hz

SFO1
NuCt
P1
PLWI

CHANNEL 11
400.1629712 MHz
1H

13.20 usec
1300000000 W

F2 - Processing parameters

36 |
SE_ 400.1605000 MHz |
WDW EM
SSB
LB 030 Hz
GB
rc 100
T T
10 9 5
ol w v
2 (353 g8 e s T = I
- ERER - |- B i o | I - ] I P
13
C NMR of compound 26
ARShnimS ) a o= “ «
KART-307AR g%ﬂﬂmﬂl\shmbs = aESrch = 9 g 2
S393YnSE88h= & FLaZnaks & Z ==
TR 6 neagesneS 5. 0 2 a9
PR R R R R R RN RS RS R - HeE S NS A 8 e I S8
v v v v g g g - — XXX~~~ w, w o~ o
Current Data Parameters
NAME JAN2017
EN O 4
PROCNO 1
F2 - Acquisition Parameters
e 170110
Time 417
INSTRUM spect
PROBHD 5 mm PATXI 11/
PUI 3 3
™ 6553 HN
SOLVENT cpei
N =N
4
29761.904 Hz N \ />
0454131 Hz & N
11010048 sec N
3843 )
16,500 usec .
6.50 usec
300.0 K HO/\/\SJ
s
0.03000000 sec Q
|
== CHANNEL [ ========
SFO1 1259077573 Mz
NUC 13C
P1 .23 usec
PLWI 244.00000000 W

F2 - Processing parameters
St 3

SE 1258951680 MHz
wWDw EM
SSB
LB 1.00 Hz
GB
PC 140
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0



HRMS of compound 26

DAINTERNALS\2017\JAN17\KART-307AR 1/11/2017 12:52:02 PM Dr. TRIPATHI/KARTIKEY

KART-307AR #7 RT: 0.17 AV- 1 SB: 12 0.37-0.68 NL: 1.37E7
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100+
95
90
857
80=
75 =N
704 ’ N 2
651

E 0
60 Q|
551 HO Y
- ‘0

504 Q
45
407
35- 533.2571
30
257
207
157

104
E | 534.2508
| 5260737 5294159 5319493 ‘ 5352631

UE!"’"T*T"T*'W'F"“TW'TWWF"WI‘“"T"”‘W LARAARSAA Rk ins RAss nians Land AR AR L T T .53?7??221' LRARR MMM AR LA A [“”I’W"Tr%g'l"s‘ézzr
526 528 530 532 534 536 538 540 542 544

m/z

532.2546

Relative Abundance

'"H NMR of compound 27

KART-279
Current Data Parameters
NAME JAN-2017

EXPNO 279
PROCNO 1 HoN

F2- Acquisition Parameters
Date_ 20160706
Time 2115 N7\ />
INSTRUM ~ speet | N
PROBHD 5 mm PABBO BB/ k

PULPROG 7230 N

™ 65536 o

SOLVENT cpen

NS 8 10

DS 0 w

SWH 8012.820 Hz HO - -
O

FIDRES  0.122266 Hz
AQ 4.0894465 sec (@)
RG 89.7

DW 62,400 usec

DE 6.50 usec

TE 300.0 K

D1 100000000 sec

Do 1

F2 - Processing parameters

S 65536

SF 400.1605072 MHz |
V EM

LB 030 Hz




3C NMR of compound 27
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X
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VTN N\ |\ karT-279
Current Data Parameters
NAME
EXPNO 940
PROCNO 1
HoN B2 Acquiiion Paameters
Time 1342
—N INSTRUM spect
PROBHD S mm PABBO BB/
N7\ /> PULPROG' __ rzpes0
l N SOLVENT __ €DC13
N D s
SWH 24038461 Hz
0 FIDRES 0366798y
HO / )\‘ AQT 13488 sec
., DW 20800 usec
q ° B e
DI 0000000 sec
DIl 003000000 sec
I 1
== CHANNEL fl ========
SFOL  100.6304993 Mz
NUCL 13C
Pl 9.90 usec
PLWI1 53.00000000 W
smssemzs CHANNEL 2 ssssssss
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG|2 wallz16
PCPD2 .00 usec
PLW2  13.00000000 W
PLWI2 0.27963999 W
PLWI3 022651000 W
2. Procesng parameters
S 1006204380 Mtz
WDW EM
SSB
LB 1.00 Hz
GB
‘ ‘ ‘ vC 140
J | o L L 4 ol
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
HRMS of compound 27
DAINTERNALS\2017\WJAN17\KART-279 1/2/2017 1:39:37 PM Dr.TRIPATHI/KARTIKEY
KART-279 #7 RT: 0.17 AV: 1 SB: 3 0.02-0.09 NL: 1.82E7 -
T FTMS + ¢ ESI Full ms [100.00-1500.00]
100 442.?070
95 HoN
90 7N>
85— N /)
E I ) N
80— N
75— o)
707 HO o
65 Q
g 605
8 3
g 55—
ERE!
£ 50=
o
£ 457
R
& 40—
35~
30
E 443.2095
257 |
20
15
10 N
5- 4416868 | | 444.2123
o 4310843 4332036 436.9922  439.5268 | 4452151 447.2809 4512113 454.2066
T T L I R A B L L L T | L L L T 1"”\ L S
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'H NMR of compound 28
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Current Data Parameters

NAME rt 1h

EXPNO 283

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160706

Time 2124
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 30

™ 65536
SOLVENT CpC3
NS 8

== CHANNEL [1 ==
4001629712 MH;
1

13.20 usec
13.00000000 W

P1
PLWI

F2 - Processing parameters
SI 55,

SF
WhwW

3.
400.1605083 MHz

EM
SSB 0

| U J‘l Hr

0.30 Hz
1.00

— A s VA

’ ;»

VLU

HO

A

A
i

(AL UUEERSIOSY | W [ NS ) SS S

9 8

14
B EEE
3C NMR of compound 28

KART-283

——155.5362
—152.3665
~~149.6549
_—141.7961
~~140.2338
—134.4064
1263957

T—125.5163

Current Data Parameters
NAME

EXPNO 9260
PROCNO 1

F2 ~ Acquisition Parameters
Date_ 20160710

Time 14.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7gp3

™ 65536
SOLVENT CpC13
NS 51

DS 0
24038.461 Hz
0.366798 Hz
31488 sec
201.48
20.800 usec

SWH
FIDRES
AQ

RG
bW
DE

CHANNEL f1
100.6304993 MHz

NUC1
Pl
PLW1
CHANNEL f2 ======
§ 400.1621006 MHz
NU 1H
CPDPRG[2

PCPD2
PLW2

PLWI12
PLWI13

SFO2
C.

waltz16
90.00 usec
13.00000000 W
0.27963999 W
0.22651000 W

F2 - Processing parameters
SI 327

100.6204380 MHz
EM

T-121.8834
—114.5255
T—112.7370

6

5

&2 (5188

—104.7543

82.1199
81.2027
78.8416

/
\

LE

77.3355
77.0176

76.7004

—57.8778
—53.8096

T
(e}
O,
[e]

33.0101
30.3278
29.6948
26.7705
26.4789

%
X

I
(S
P4

/:Z

pd

|
z

=
Z

o
N
éf

T T T T
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HRMS of compound 28

DAINTERNALS\2017\JAN17\KART-283

1/2/2017 1:48:00 PM

Dr.TRIPATHI/KARTIKEY

KART-283#6 RT: 0.15 AV: 1 SB: 3 0.02-0.09 NL: 2.95E6

T: FTMS + c ESI Full ms [100.00-1500.00]

4731767

1005

©o
a
Lrd

@ ©
o o
NInTnn

[e:]
o
Ll

[- SN
o C‘> w
Thim

Relative Abundance
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1

1

470.2030 472.6795
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i 467.3720
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'"HNMR of compound 29

8.3438

£

T 41 12
7.3933
7.3692
7.3510
7.3309
7.3079
7.2911
7.2845
7.2765

KART 307 RB

Current Data Parameters
NAME kart 1h
EXPNO 3n
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161210

Time 6.38

INSTRUM

PROBHD 5 mm PABBO BB/
PULPROG 7230

™ 65:
SOLVENT Cpci3
5 16

0
9615.385 Hz
0.146719 Hz
34078720 sec
73.53
52.000 usec '

NUC1
Pl

PLWI

F2- Processing parameters \
655

4741

474

792

475.1818
476 1841 478. 0606

O,N

00583 481 7151

487.192

e T

476 478
m/iz

4 6852
4 4368
3 6792
3.6630

HN
7N>
L

484.1853
T T T
484

e
480 482

3.5410
3.1169
3.0953
2.1369
2.1028
2.0739
1.9252
1.9025

T
486

1.8685
1.5113
1.3347

N IV Ve

LAk

4

S IMIS(NK) MHz | i’ | ‘
wbw |
SSB | | | ‘ f ) | I
LB 0.30 Hz | AL oo i L TR |
;)(H 1.00 / \ A ! |4 A |
- ol o= — AL b A e i "4 cachh i R i ot "~ SO Y V. AR
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3C NMR of compound 29

140.0290
138.5296
136.5731
128.6580
128.5056
128.1965
128.1514
127.9453
127.7339
127.4237
119.4993
112.0901
81.8195
81.4886
79.8193
77.3645
77.0466
76.7288
72.0064
26.3550

KART 307RB

—154.7150
T—152.6599
—104.8111
—57.5224
—51.8538
—44.5796
—34.2916

_—269147

/
§
/
\

Current Data Parameters
dec.2016

E 1
PROCNO 1

F2 - Acquisition Parameters
te 20161217
INSTRUM  speet
PROBHD § mun PABBO BB/
PULPROG 30

™ 65536
SOLVENT  CD(13
NS 1024

DS 0
N SWH 24038461 Tl
= FIDRES  0.366798 Hiz
> AQ 13631488 sec
RG 20148
NN\ 7 DW 20.800 usec
l N DE 6.50 usec
TE 300.0 K

PLWI3 022651000 W

F2 - Processing parameters
S| 327

SF 1006204380 My
VDW EM

B0
LB 1.00 Bz
GB 0
PC 140

PO J’, \ ) N ‘ ‘ - \ i \ JIL TR e .

o W | VAT Tt WA SN L , Y

T T T T T T T T T
180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm

HRMS of compound 29

DAINTERNALS\2017\JAN17\KART-307BR 1/2/12017 1:45:54 PM Dr.TRIPATHI/KARTIKEY

\ KART-307BR#7 RT: 0.17 AV: 1 SB: 3 0.02-0.09 NL: 1.11E7
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100
95
9

3

85 HN

80— =N

: ey

755 3 “\ N
N

532.2540

70 o
655 HO/‘\)m‘
60 o

55

50

455

Relative Abundance

35 533.2564

534.2592

531.7509 |
Isgs.?7|32| ‘52?,4‘15‘0‘ . L 1 ‘535.2622 537.6146 541.1179 543.3114  546.2325 548.2478
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I ! I
526 528 530 532 534 536 538 540 542 544 546 548
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'H NMR of compound 30

8.308
7.845
7.284
6.870
6.867
6.850
6.848
6.832
6.829
6.776
6. 772
6.756
6752
6.651
6.631
6.629
6.627
6.613
6.609
6.514
6.512
6.494
6.492
.040
.030
.714
.351
.594
.584
.187
4.181

2]
o
o
<

4.077
4.068
4.050
4.024
4.007
3.997
3.989
3.980

o
~
©
™

pankaj
l- XP‘N 960
PROCNO 1

3.653
3.277
3.237
3.230
1577
1.446
1.302
1.157
1.139
1.121
1.103
0.903
0.895
0.891
0.876
0.090
0.019

F2 - Acquisition Parameters
Date_ 20161130

Time 20.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7230

™ 65536
SOLVENT Cbai3
NS 8

S 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
40894465 s

======== CHANNEL (] ==:
SFO1  400.1629712 MHz
NucCt

P .85 usec
PLWI1 lJ 10000038 w

F2 - Processing parameters

L

A AWV DA AN s
T T T T T T T T
12 11 10 9 8 7 6 5 4 3

B EHBEEE @ENA R

3¢ NMR of compound 30

123.0084
119.9958
113.3614
112.5157
82.0151
79.8513
77.3350
77.0171
76.6998

PKB-605
Current Data Parameters
NAME pkb 13¢

EXPNO o
PROCNO 1

—170.7682
_—155.4120
—152.6138
T149.8198
——143.4785

T>142.0914
——137.0312

P
4 118.8002

—116.0651

A

-105.4204
—60.8814
—52.2757
—35.3187
267270
263118
—13.9802

<<

7781550

Y
X

E2- Acquiston Parameters
201

Date 20161

Time u

INSTRUM

PROBHD § mm I’/\l!l'l() BB/

PULPROG _ 7gpg30

™ 53

SOLVENT e
s12

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec

DW 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
™o 1

CHANNEL 11
100.6304993 MHz
13C

9.00 usec
6109999847 W

«m |oz|uo6 \Illz
('l’Dl‘llb( 2 wanxlc

PCPD2

PLW2 13, mmm)\x W
PLWI. 0.26705000 W
PLW 0.21630999 W

F2 - Processing parameters
SF 100.6204380 Mtz

wn“ EM |
o |

in 100 Hz

GB o

PC 140

T T T T T T T

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



HRMS of compound 30

Sample Name Unavailable Position Unavailable Name L User Name Unavailable
Inj Vol jPositi Unavailable SampleType Unavailable IRM Calibration Status Success
Data Filename  PKB-595_011.d ACQ Method C Sample information is unavailable Acquired Time Unavailable
x10 5 | +ESI Scan (0.6 min) Frag=150.0V PKB-595_011.d
—~
=
o~
1.8 w
=23
=
1.7
1.6
1.5
1.4
1.3 )
1.2
1.1
1
0.9
0.8+
0.7
} —
0.6 | 5
=3
0.5- ‘ =3
0.4 ;
|
0.3+
=
0.2+ &
=
0.1 : =3
| |
o i | T n L L
481 482 483 484 485 486 487 488 489 490 49 492 493 494 495 496
Counts vs. Mass-to-Charge (mlz)
1
H NMR of compound 31
e e aas CRADAANTOCADN =70 P a e C R ALY X
HANR T IMCS ST MMM == NS SIIITSS AR * a
EERNECECOCECE WU 16160 UGN Tt T eonenenoeea & -
PKB 59 \\A\‘\\\W %/ / M% | |
Current Data Parameters
NAME pkb 58
EXPNO 950
PROCNO 1
F2 - Acquisition Parameters
ate_ 161130
Time 15.. 20
INSTRUM
PROBHD 5mm PABBO BB/
PULPROG ng
™D 65536
SOLVENT DMSO
NS 8
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ uo'mzo sec
RG 100.4
bw 52.000!15«*
DE 6.50 usec
TE 3000 K
D1 1.00000000 sec
TDO 1
===== CHANNEL fl ========
SFO1 400.1629712 MHz
NUC1 |
P1 12.85 usec
PLW1 13.10000038 W
F2- Prmming pxlrumnlen
ST
SF 400.. 1605000 MHz
WDW EM
SSB |
LB 0.30 Hz
GB 0 |
PC 100
|
| || |
' AV neo
P A ko M )Y . ’ | >
I T T T T T T T T T T
9 7 6 5 4 3 2 1 0 ppm
S IR = - - a a — -
~ ail fedl | = | = - - - - eilend



3C NMR of compound 31

a - w a -
IS ZeImesd 28532835 oo MaM TR Y ==
§ GggHd® F323IER gE¥ R2SIBEETER

PKB-59 . Chsna® dodwdd gk hEIRERER =80
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= - - i e e e e PRANS NIFIFFTamAamaQ

Current Data Parameters

sEEEe VN SN A SR

EXPNO 910

PROCNO 1

F2 - Acquisition Parameters

Date, 20161201

Tim 2318

INSTRUM  spect

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30 H2N

™ 65536

SOLVENT DMSO —N

0

SWH  24038.461 Hz N \ />

FIDRES  0.366798 Hz Q N

AQ 13631488 sec N

RG 20148 (o] Y

DW 20.800 usee H

DE 6.50 usec

TE 3000 K

D1 200000000 sec HO

DI 0.03000000 sec

™o 1

======== CHANNEL {1 ========

SFOL  100.6304993 MHz

NuCt 13C

Pi 9.00 usec HoN

PLW1  61.09999847 W

= CHANNEL f2 ========
4001621006 MHz

NUC2 1H

CPDPRG[2  waltz16

PCPD2 90.00 usec

PLW2 13.10000038 W

PLWI12 0.26705000 W

PLWI3  0.21630999 W

E2 - Processing parameters

sI 32768

SF 100.6204380 MHz

WDW EM

T T T T T T T T T T T T

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

HRMS of compound 31

Sample Name Dr. TRIPATHI/KARTIKE Position Vial 10 Instrument Name Instrument 1 User Name

Inj Vol 1 ° InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  PKB-59_010.d ACQ Method ISOCRATIC.m C Acquired Time 12/1/2016 3:30:01 PM
x10 5 | +*ESI Scan (0.6 min) Frag=150.0V PKB-59_010.d

2.3

7.1826

2.2 i
2.1

4

B )
]

0.94
0.8
0.7
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0.5
0.4

45

0.34
0.24

9.1874

b

0.1 =
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Counts vs. Mass-to-Charge (m/z)



'H NMR of compound 33

ol ® - oS 8 ol
® ina = a =
= 432 2 “ T3
* %90 £ « Sy Current Data Parameters
| \ / | | \ / NAME kart 1h
EXPNO 920
PROCNO 1
F2 — Acquisition Parameters
Date_ 20151027
Time 18.35
INSTRUM spect
NH, PROBHD 5 mm PABBO BB/
PULPROG 730
N ™ 65536
N SOLVE DMSO
LY 5,
Z =N 9615.385 Hz
N 0.146719 Hz
3.4078720 sec
RG 100.41
bW 52.000 usec
DE 6.50 usee
T] 300.0 K
D1 100000000 sec
TL 1
0 ==== CHANNEL [l ======
§ 1 400.1629712 MHz
NUC1 H
1 12.85 usec
PLWI1 13.10000038 W
F2 - Processing parameters
S 65536
SF_ 400.1605000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
—
— i o gl
13
C NMR of compound 33
3 SongReegy
wnmu L ne sbﬁvwo«-—a\
v RRXRIIna ne O B\ a
IN SrHRaA RS AR My o) w1 ybs oy e
BT O A= s
- PR RIS FFIFoammaAa
RPT-216
Current Data Parameters
NH2 AME kart ¢
EXPN¢ 216
PROCNO 1
N X N F2~Aﬂ|uhllionlll’ammien

\ Date. 20151125
| Time 2.04
7 INSTRUM spect
N N PROBHD 5 mm PABBO BB/
PULPROG _ 7gpg30
S5

™ 5534
SOLVENT DMSO
NS 512

24038.461 Hz
0366798 Hz
1.

D1 2.00000000 sec
DIl 0.03000000 sec
1

CHANNEL 1
100.6304993 M
13C

Pl 9.90 usec
PLWI 53.00000000 W

=== CHANNEL 2 ========
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
CPD2 usec

PLWI3 022651000 W
F2 - Processing parameters
St 32768

SF 100.6204380 MHz
WDW EM

T T B A

T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 S50 40 30 20 10 O ppm




HRMS of compound 33

Sample Name  Dr. TRIPATHI/KARTIKE Position Vial 10 Instrument Name  Instrument 1
Inj Vol 1 InjPosition Samy
pleType Sample IRM Calibration Status [
Data Filename  KART-100_292.d ACQ Method ISOCRATIC.m [ 4:‘12070::;16 12:29:04 PM
x10 8 | *ESI Scan (0.5 min) Frag=150.0V KART-100_292.d Subtract )
1.45 :G,-"'
1.4 =
1.35 &
1.3 |
1.25
1.2 NH,
1.15
N
e
1.05 | k
pZ
1 N N
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0.85
0.8
0.75
0.7
0.65 {
0.6
0.55 |
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1
H NMR of compound 34
wn Sa woen o QR A= X - =4 ® e
N 1R\ o 3 e e B B B € n Laf B
KART ADA
NH,
Current Data Parameters
PROCNO 1 N| A \>
F2 - Acquisition Parameters I\ P
Date 20160419
T;‘mte 16.40 N N
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7830
65536
SOLVENT DMSO
8
S 0
P St
FIDRES 0.146719
AQ 34078720 sec : OH
RG 100.41
pw 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
™o 1
CHANNEL f] ====—====
400.1629712 MHz
13.20 usec
13.00000000 W
F2 - Processing parameters
S1 65536
SF 400.1605000 MHz
WwWbhw EM
SSB
I:B 0.30 Hz
T T T T T T T T T
10 9 8 7 6 5 4 3 0 ppm



3¢ NMR of compound 34

Teom ® W v~
S®in 4 % 382 cv-rwér-n\cwn\
KRRy =S ety QegEdRL
CHaAn S 4 SaR = exaeonagw
MInITT F o A= 8 $ss3222s
v v v v e v v @ FIF T mn A
VLoV | N[/ kartaba
Current Data Parameters
NAME
EX 260
NH PROCNO 1
2 F2 - Acquisition Parameters
Date. 20160422
N Time 1159
N N INSTRUM  spect
| > PROBHD 5 mm PABBO BB/
PULPROG  7gpg30
“~N 553
N SOLVENT =~ DMSO
s12
0
24038.461 Hz
OH
ez CHANNEL 1
DL 1006304993 MH7
NUCL 3C
Pl 9.90 usec
PLWIL 5300000000 W

==== CHANNEL 12

400.1621006 MHz
1H
waltz16

90.00 usec

PC!
PLW2 13.00000000 W
PIWIY 077062000 W

Ll J ‘

T T T T 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 10 0 ppm

HRMS of compound 34

Sample Name Dr. TRIPATHI/KARTIKE Position Vial 11 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  KART-260_293.d ACQ Method ISOCRATIC.m Comment Acquired Time 4/27/2016 12:32:37 PM
x10 5 [*+ESI Scan (0.5 min) Frag=150.0V KART-260_293.d
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8 | | \
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'H NMR of compound 36

KART-AEA

Current Data Parameters
NAME KART AEA
EXPNO 1
PROCNO 1

_—8.1448
T-8.1006

K2 - Acquisition Parameters
Date_ 20170414

Time 729

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7g30

™ 65536
SOLVENT DMSO
S 8

2
8012.820 Hz

114.26
62.400 usec

SFO1
NUC1

P1
PLW1

400.162971
1

13.20 usec
13.00000000 W

F2 - Processing parameters

SI 553

400.1605000 MHz
EM

0.30 Hz

1.00

o]
-
1=
N
~

4.4017
4.3847
4.3678
4.0606
4.0428
4.0250
4.0073
——3.3388
2.9627
2.9458
2.9288
2.5145
2.5102
2.5060

/
5
¢

1.1379

1.1201
1.1023

<

-
(=]
© -
©

3C NMR of compound 36

KART-AEA

—171.0187

Current Data Parameters
NAME KART AEA
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20170418

Time 836

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgpgd

™ 65536
SOLVENT DMSO
NS 512
0
24038.461 Hz
0.366798 Hz
1.3631488 sec
20148
20,800 usec

== CHANNEL f1
100.6304993 MHz
13C

N

9.90 usec
53.00000000 W

Pl
PLWI

NUe2
CPDPRG(2
PCPD2

PLWI2
PLWI3

0.22651000 W

F2 - Processing parameters
32768

100.6204 380 MHz
WDW EM
SSB
LB 100 Hz
GB
PC 140

—156.4129
—152.8568

1499211
—141.3717

119.1787

._\_
2.18 —

—60.6940
40.6362
40.4277
40.2191
40.0103
39.8019

39.5930
39.5031

-
3.24 ~

39.3840
34.1190

%

—14.3973

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100

ppm



