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1. Experimental Section: General

All chemicals for this study were purchased from Sigma-Aldrich, INDIA. *H-NMR
recorded on 200 MHz or 400 MHz or 500 MHz and **C-NMR recorded on 101 MHz or 126
MHz Bruker-Avance DPX FT-NMR instruments. 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: 6 7.26, Acetone-ds: d 2.1, DMSO- de: 6 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 and LC-MS instrument. Melting
points were recorded on digital melting point apparatus and are uncorrected. Purity of all
final compounds (used for biological screening) was determined by using HPLC-Agilent
Technologies 1260 infinity series system using following method; Coloumn RP-18e
(Chromoalith, 5um, 4.6x250 mm) and the gradient mixture of water /methanol was used as a
Mobile phase over 55 minutes with aflow rate of 0.8 ml/min. UV recorded at 254 nm.
General procedurefor the preparation of compounds 3(a-g):

To a solution of substituted secondary amine 2 (3 mmol) in dichloromethane (10 ml)
were added triethylamine (333 mg, 3.3 mmol), and a cataytic amount of 4-
dimethylaminopyridine (DMAP). After stirring at room temperature for 15 min, a solution of

4- methoxy benzenesulfonyl chloride 1 (680 mg, 3.3 mmol) in 5 ml of dichloromethane was



added slowly in dropwise manner. The reaction mixture was stirred at 40 °C under nitrogen
atmosphere for 12 h. After complete conversion as indicated by TLC, the solvent was
removed in vacuo, the residue was neutralized with saturated NaHCO;3; solution, and the
aqueous layer was extracted with ethyl acetate, washed with water, and dried over anhydrous
NaSO,. The solvent was evaporated in vacuo and the compounds were purified by column
chromatography.
1-((4-M ethoxyphenyl)sulfonyl)pyrrolidine 3a:
o TLC (EtOAc:hexane 1:9): R = 0.20; Light yellow solid; Yield =
Meo@g_,\(j 92%; *H NMR (200 MHz, CDCl3) 8 7.72 (d, J = 8.5 Hz, 2H), 7.01
0 (d, J =85 Hz, 2H), 3.82 (s, 3H), 3.18 - 3.16 (m, 4H), 1.72 - 1.70
(m, 4H); LC-MS (ESI+): m/z 242.08 [M + H]".
1-((4-M ethoxyphenyl)sulfonyl)piperidine 3b:
o TLC (EtOAc:hexane 1:9): Ry = 0.30; Light yellow solid; Yield =
MeoO§—N 95%; *H NMR (500 MHz, CDCl3) & 7.62 (d, J = 8.3 Hz, 2H),
© 6.98 (d, J = 8.4 Hz, 2H), 3.85 (s, 3H), 2.99 — 2.96 (m, 4H), 1.64 —
1.62 (m, 4H), 1.42 (m, 1H). LC-MS (ESI+): m/z 256.1[M + H]".
1-((4-M ethoxyphenyl)sulfonyl)-4-phenylpiperidine 3c:
o TLC (EtOAc:hexane 1:9): Rr = 0.30; Light yellow solid;
Meo@g—ND@ Yield = 85%; 'H NMR (400 MHz, CDs0D) & 7.92 (d, J
= 8.7 Hz, 2H), 7.29 — 7.27 (m, 2H), 7.19 — 7.16 (m, 3H),
6.98 (d, J = 8.8 Hz, 2H), 3.89 (s, 3H), 3.87 — 3.85 (m, 2H), 2.50 — 2.45 (m, 3H), 1.88 - 1.82
(m, 4H); LC-MS (ESI+): m'z332.1[M + H]".

4-((4-M ethoxyphenyl)sulfonyl)mor pholine 3d:
TLC (EtOAc:hexane 1:9): R = 0.20; White solid; Yield = 90%;
MeoOs—N O 'H NMR (400 MHz, CDCls) 3 7.58 (d, J = 8.6 Hz, 2H), 6.98 (d,
J = 8.7 Hz, 2H), 3.86 (s, 3H), 3.85 — 3.75 (m, 4H), 3.07 — 3.02
(m, 4H); LC-MS (ESI+): m/z258.1[M + H]".

1-(3-Chlor ophenyl)-4-((4-methoxyphenyl)sulfonyl)piper azine 3e:
ci TLC (EtOAchexane 1:9): Ry = 0.25; Light yellow
oo C ‘.S?_N/—\N solid; Yield = 95%; *H NMR (200 MHz, CDCl3) 3 7.72
o —/ (d, J =85 Hz, 2H), 7.19 - 7.12 (m, 1H), 6.99 (d, J =
8.5 Hz, 2H), 6.86 — 6.71 (m, 3H), 3.82 (s, 3H), 3.25 — 3.15 (M, 8H); LC-MS (ESI+): m/z
367.1[M + H]".



Ethyl 4-((4-methoxyphenyl)sulfonyl)piper azine-1-car boxylate 3f:
O o0 TLC (EtOAc:hexane 1:9): R = 0.25; Light yellow solid;
MeOQﬁ—N\_/N—/(O Yield = 88%; *H NMR (500 MHz, CDCl3)  7.58 (d, J =
“\ 88Hz 2H), 6.91 (d, J = 8.8 Hz, 2H), 412 (q, J = 7.2
Hz, 2H), 3.82 (s, 3H), 3.65 — 3.55 (M, 4H), 3.01 — 2.93 (m, 4H), 1.23 (t, J = 7.2 Hz, 3H); LC-
MS (ESI+): m/z329.10 [M + H]".

O

tert-Butyl 4-((4-methoxyphenyl)sulfonyl)piper azine-1-car boxylate 3g:
o TLC (EtOAc:hexane 1:9): R = 0.20; Light yellow solid;
Meo@g_N/_\N_qo Yield = 83%; *H NMR (500 MHz, CDCls) & 7.52 (d, J =
5 0% 8.6 Hz, 2H), 6.95 (d, J = 8.6 Hz, 2H), 3.85 (s, 3H), 3.65
—3.55(m, 4H), 3.01 - 2.93 (M, 4H), 1.38 (s, 9H); LC-MS (ESI+): mz357.1[M + H]",

(4-((4-M ethoxyphenyl)sulfonyl)piper azin-1-yl)(phenyl)methanone 3h:
0 — 0 The compound 3g (357 mg, 1 mmol) was dissolved in
Meo‘@*(,ss—N\_/N 20% TFA/DCM and the reaction mixture was stirred at
room temperature for 2 h. Then the reaction mixture was
evapourated in vacuo and the crude reaction mixture was
dissolved in dichloromethane. The reaction mixture was added triethylamine (111.3 mg, 1.1
mmol), and a catalytic amount of 4- dimethylaminopyridine (DMAP). After stirring at room
temperature for 15 min, a solution of benzoyl chloride (154 mg, 1.1 mmol) in 5 ml of
dichloromethane was added slowly in dropwise manner. The reaction mixture was stirred at
room temperature under nitrogen atmosphere for 3 h. After complete conversion as indicated
by TLC, the solvent was removed in vacuo, the residue was neutralized with saturated
NaHCO; solution, and the agueous layer was extracted with ethyl acetate, washed with water,
and dried over anhydrous Na,SO,. The solvent was evaporated in vacuo and the compound
was purified by column chromatography. TLC (EtOAc:hexane 1:9): R = 0.30; Light yellow
solid; Yield: 90%; *H NMR (500 MHz, Acetone-dg) 3 7.64 (d, J = 8.74 Hz, 2H), 7.45 - 7.35
(m, 5H) 7.04 (d, J = 8.74 Hz, 2H), 3.88 (s, 3H), 3.75 — 3.65 (M, 8H); LC-MS (ESI+): m/z

361L.1[M +H]".

General procedurefor the preparation of compounds 4(a-g):
The appropriate 4-methoxy benzene sulphonamide compound 3(a-f) and 3h (1 mmol)
was dissolved in 10 ml of dichloromethane. The reaction mixture was cooled to 0 °C and

boron tribromide (1.8 mmol) was added slowly in dropwise. Then the reaction mixture was



stirred at room temperature for 12 h. . The mixture was diluted with EtOAc, washed with
water, dried with NaSO,, and evaporated under vacuum and purified by column
chromatography.

4-(Pyrrolidin-1-ylsulfonyl)phenal 4a:

.S 62%; H NMR (200 MHz, CDCl3) & 7.72 (d, J = 8.7 Hz, 2H), 7.01

(d,J=87 Hz, 2H), 3.22-3.20 (M, 4H), 1.75 - 1.72 (m, 4H); LC-MS (ESI+): m/z 228.06 [M
+H]".

: 0 TLC (EtOAc:hexane 2:8): R = 0.20; Light yellow solid; Yield =

4-(Piperidin-1-ylsulfonyl)phenol 4b:

TLC (EtOAc:hexane 2:8): R = 0.30; Light yellow solid; Yield =
HO O D 60%; *H NMR (500 MHz, CDCls) 3 7.64 (d, J = 8.6 Hz, 2H), 6.95
(d,J=86 Hz, 2H), 2.97 — 2.95 (m, 4H), 1.67 — 1.61 (m, 4H), 1.41 (m, 1H). LC-MS (ESI+):
m'z 242.08 [M + H]".
4-[(4-Phenylpiperidin-1-yl)sulfonyl]phenal 4c:

0 TLC (EtOAc:hexane 2:8): Rr = 0.30; Light yellow solid;

@ﬁ"“ Yield = 80%; *H NMR (400 MHz, CD30OD) & 7.91 (d, J =

8.8 Hz, 2H), 7.29 - 7.25 (m, 2H), 7.19 - 7.15 (m, 3H), 6.98 (d, J = 8.8 Hz, 2H), 3.87 - 3.84
(m, 2H), 2.50 — 2.35 (m, 3H), 1.88 — 1.71 (m, 4H); LC-MS (ESI+): m/z318.11 [M + H]*.

4-(Mor pholinosulfonyl)phenol 4d:

o ,— TLC (EtOAc:hexane 2:8): R = 0.20; Light yellow solid; Yield =
HOO@ N ° 629%:'H NMR (400 MHz, CDCl5) 3 7.68 (d, J = 8.7 Hz, 2H), 6.99
(d, J= 8.8 Hz, 2H), 3.83 = 3.75 (m, 4H), 3.07 — 2.98 (M, 4H); LC-MS (ESI+): m/z 244.06 [M
+H]"

4-{[4-(3-Chlor ophenyl)piper azin-1-yl]sulfonyl}phenol 4e:

o Cl TLC (EtOAc:hexane 2:8): Ry = 0.25; Light yellow solid;
Ho@g_N’ \ Yield = 75%; *H NMR (200 MHz, CDCl3) 3 7.74 (d, J =

0 8.5 Hz, 2H), 7.19 — 7.12 (m, 1H), 6.98 (d, J = 85 Hz,
2H), 6.86 - 6.71 (m, 3H) 3.22 - 3.15 (m, 8H); LC-MS (ESI+): m/z353.07 [M + H]*.

Ethyl 4-[(4-hydr oxyphenyl)sulfonyl]piper azine-1-car boxylate 4f:



N Yield = 78%; 'H NMR (500 MHz, CDCl5) & 7.60 (d, J =

o C O M p TLC (EtOAc:hexane 2:8): R = 0.30; Light yellow solid;
H
o)

8.9 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 4.11 (g, J = 7.1 Hz,
2H), 3.65 — 3.55 (m, 4H), 3.01 — 2.92 (m, 4H), 1.24 (t, J = 7.1 Hz, 3H); LC-MS (ESI+): m/z
315.1[M + H]".

{4-[(4-Hydr oxyphenyl)sulfonyl]piper azin-1-yl}phenyl methanone 4g:

% S/ 0 TLC (EtOAc:hexane 2:8): R = 0.40; Light yellow solid;
RO < > AN E Yield = 72%;*H NMR (500 MHz, Acetone-de) 5 7.64 (d, J

o=

= 8.74 Hz, 2H), 7.42 - 7.35 (m, 5H) 7.04 (d, J = 8.74 Hz,
2H), 3.75 - 3.65 (m, 8H); LC-MS (ESI+): mz347.10 [M + H]*.

General procedurefor the preparation of compounds 6(a-g):

To a mixture of epoxide compound 5 (100 mg, 0.458 mmol) and phenolic compounds 4(a-g)
(0.458mmoal) in dry N,N-dimethylformamide (3 ml) was added 60% sodium hydride (33 mg,
1.376 mmol) at 0 °C portionwise. After the mixture was stirred at 50 °C for 12 h under a
nitrogen atmosphere, the reaction mixture was cooled in an ice bath and carefully quenched
with ethyl acetate (2.3 ml) and ice water (0.5 ml). The resultant reaction mixture was poured
into water (30 ml) and extracted with ethylacetate twice washed with brine solution and dried
under vacuo. This crude product was purified by silica gel column chromatography using a
dichloromethane and ethyl acetate mixture as solvent.

(R)-2-M ethyl-6-nitr o-2-[4-(pyrr olidin-1-ylsulfonyl)phenoxymethyl]-2,3-dihydr oimid-

azo [2,1-b]oxazole 6a: | 1IM/M CD-033

TLC (EtOAc:.DCM 0.5:9.5): R = 0.5; Light yellow
[Nﬂ--\‘\o@i_@ et
O,N N/)\O i solid; Yield = 32%; mp 184-186 °C; "H NMR (400
MHz, CDCl3+ 2 drops of Acetone-dg) 6 7.75 (d, J=8.9
Hz, 2H), 7.57 (s, 1H), 6.93 (d, J = 8.9 Hz, 2H), 4.52 (d, J = 10.3 Hz, 1H), 4.32 (d, J = 10.2
Hz, 1H), 4.16 (d, J = 10.2 Hz, 1H), 4.09 (d, J = 10.3 Hz, 1H), 3.20 (t, J = 6.7 Hz, 4H), 1.81
(s, 3H), 1.76 (t, J = 6.7 Hz, 4H)."*C NMR (126 MHz, Acetone-ds) 3 162.31, 156.85, 147.67,
130.62, 130.51, 115.85, 115.14, 94.38, 72.90, 52.06, 48.69, 25.73, 22.62; [a]p -8.5° (c 0.41,
Acetone); HRMS (ESI-TOF) calcd for Ci7H20N406S [M + H]™ 409.1182, found 409.1181;
HPL C-purity 96.65%.



(R)-2-M ethyl-6-nitr o-2-[4-(piperidin-1-ylsulfonyl)phenoxymethyl]-2,3-dihydr oimidazo
[2,1-b]oxazole 6b: 111M/M CD-034/253
TLC (EtOAc:DCM 0.5:9.5): R = 0.5; Light yellow

. o)
OZNJJ/E\/?M \OO§‘NC> solid; Yield = 35%; mp 148-150 °C ;'H NMR (500
MHz, CDCl3) 6 7.66 (d, J = 6.9 Hz, 2H), 7.57 (s, 1H), 6.93 (d, J = 7.2 Hz, 2H), 4.52 (d, J =
10.3 Hz, 1H), 4.32 (d, J = 10.1 Hz, 1H), 4.16 (d, J = 10.2 Hz, 1H), 4.10 (d, J = 10.3 Hz, 1H),
2.94 (m, 4H), 1.81 (s, 3H), 1.64 — 1.60 (m, 4H), 1.44 — 1.41 (m, 2H); *C NMR (126 MHz,
Acetone-dg) 6 162.33, 156.85, 147.68, 130.72, 129.91, 115.82, 115.12, 94.36, 72.91, 52.06,
47.72, 25.92, 24.13, 22.63; [a]p -15.67° (c 1.33, Acetone); HRMS (ESI-TOF) calcd for

Ci8H22N4O6S [M + Na] " 423.1338, found 423.1303; HPL C-purity 97.95%.

(R)-2-M ethyl-6-nitr o-2-{4-[ (4-phenylpiperidin-1-yl)sulfonyl]phenoxymethyl}-2,3-
dihydroimidazo[2,1-b]oxazole 6¢: 111M/M CD-018

) N/[S\/j"“\OOE—NQ—@ TLC (Et(?Ac:I?CM 0595): R = 0.55;0Liglht

AN o yellow solid; Yield = 30%; mp 191-193 °C ;'H
NMR (400 MHz, CDCl3) 8 7.81 (m, 2H), 7.55 (s, 1H), 7.23 (m, 3H), 6.82 (d, J = 9.1 Hz, 2H),
6.76 (d, J = 9.1 Hz, 2H), 4.47 (d, J = 10.2 Hz, 1H), 4.17 (d, J = 10.2 Hz, 1H), 4.02 (m, 2H),
3.15 (m, 8H), 2.08 (m, 1H), 1.76 (s, 3H); [a]p -9.8° (c 0.49, Acetone); HRMS (ESI-TOF)
calcd for CoqH2sN4O06S [M + Na]* 521.1471, found 521.1469; HPL C-purity 96.63%.
(R)-2-M ethyl--6-nitr o-2-[4-(mor pholinosulfonyl)phenoxymethyl]-2,3-dihydr oimidazo
[2,1-b]oxazole 6d: 111M/M CD-017/248

o\ RN o — TLC (EtOAc:DCM 0.5:9.5): Rr = 0.45; Light yellow

OzN/[N/)\o OOE"N\_/O solid: Yield = 28%; mp 160-162 °C :*H NMR (400
MHz, CDCl3) & 7.70 (d, J = 8.8 Hz, 2H), 7.57 (s, 1H), 6.98 (d, J = 8.8 Hz, 2H), 4.50 (d, J =
10.3 Hz, 1H), 4.33 (d, J = 10.1 Hz, 1H), 4.17 (d, J = 10.1 Hz, 1H), 4.10 (d, J = 10.3 Hz, 1H),
3.78 — 3.71 (m, 4H), 2.99 — 2.96 (m, 4H), 1.82 (s, 3H); *C NMR (101 MHz, CDCl3) &
161.11, 155.77, 147.19, 130.05, 128.26, 115.04, 112.76, 92.77, 71.66, 66.03, 51.39, 46.03,
23.04; [a]p -6.5° (c 0.41, Acetone); HRMS (ESI-TOF) calcd for Ci7H20N407S [M + Na]*
447.0951, found 447.0958; HPL C-purity 98.64%.

(R)-2-M ethyl-6-nitr o-2-{4-[(3-chlor ophenylpiper azin-1-yl)sulfonyl] phenoxymethyl}-2,3-
dihydroimidazo[2,1-b]oxazole 6e: 111M/M CD-036/250
TLC (EtOAc:DCM 0.5:9.5): R = 0.35; Light
(@]

N 1 yellow solid; Yield = 32%; mp 189-191 °C; *H
ozN/(;/)\o OO§ N\_/NQ

o
cl
7



NMR (500 MHz, CDCl3) & 7.73 (d, J = 8.9 Hz, 2H), 7.58 (s, 1H), 7.15 (t, J = 8.1 Hz, 1H),
6.98 (d, J = 8.9 Hz, 2H), 6.86 — 6.80 (m, 2H), 6.72 (dd, J = 8.6, 2.0 Hz, 1H), 4.50 (d, J = 10.3
Hz, 1H), 4.32 (d, J = 10.1 Hz, 1H), 4.17 (d, J = 10.1 Hz, 1H), 4.09 (d, J = 10.3 Hz, 1H), 3.27
- 3.23 (m, 4H), 3.15 — 3.10 (m, 4H), 1.82 (s, 3H); *C NMR (126 MHz, Acetone-ds) 3
162.67, 156.84, 153.02, 147.69, 135.31, 131.25, 130.98, 128.98, 120.17, 116.70, 116.02,
115.43, 115.12, 94.29, 72.94, 52.06, 48.92, 46.85, 22.63; [0]p -18.3° (c 1.0, Acetone); HRMS
(ESI-TOF) calcd for CxHauCINsOsS [M + H]* 534.1214, found 534.1224; HPLC-purity
96.90%.
(R)-M ethyl4-{[4-((2-methyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol-2-yl)methoxy)
phenyl]sulfonyl}piper azine-1-car boxylate 6f: 111M/M CD-037/251
TLC (EtOAc.DCM 0.5:9.5): R = 0.45; Light
OzN_ﬁly"\o@ﬁ-N/_\N_qo yellow solid; Yield = 35%; mp 158-160 °C; 'H
o — o
N\ NMR (400 MHz, CDCl3+ 2 drops of Acetone-d)
5 7.67 (d, J = 8.9 Hz, 2H), 7.57 (s, 1H), 6.96 (d, J = 8.9 Hz, 2H), 4.50 (d, J = 10.3 Hz, 1H),
4.32 (d, J = 10.2 Hz, 1H), 4.17 (d, J = 10.2 Hz, 1H), 4.12 — 4.05 (m, 3H), 3.58 — 3.53 (M,
4H), 2.95 (s, 4H), 1.82 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H)."*C NMR (126 MHz, Acetone-ds) 3
162.66, 156.84, 155.43, 147.68, 130.90, 129.04, 116.03, 115.92, 115.14, 94.30, 72.93, 61.93,
52.06, 46.80, 22.63, 14.88; [a]o -10.95° (c 2.66, Acetone); HRMS (ESI-TOF) calcd for
C20H25N50sS [M + Na] " 518.1322, found 518.1329; HPL C-purity 96.26%.
(R)-2-M ethyl-6-nitr o-2-{4-[ (4-benzoylpiper azin-1-yl)sulfonyl]phenoxymethyl}-2,3-
dihydroimidazo[2,1-b]oxazole 6g: |11M/M CD-035/249
N/\/[m\ c">_ — 0 TLC (EtOAc.DCM 0.5:9.5): R = 0.30; Light
OzN’(;/)\O OO?, "N yellow solid; Yield = 25%: mp 176-178 °C; *H
NMR (500 MHz, CDCl3) & 7.68 (d, J = 8.8 Hz,
2H), 7.58 (s, 1H), 7.44 -7.37 (m, 3H), 7.32 (d, J = 7.9 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 4.51
(d, J = 10.3 Hz, 1H), 4.34 (d, J = 10.2 Hz, 1H), 4.18 (d, J = 10.2 Hz, 1H), 4.11 (d, J = 10.3
Hz, 1H), 3.88 — 3.84 (m, 2H), 3.58 — 3.53 (M, 2H), 3.05 — 2.99 (m, 4H), 1.83 (s, 3H); ©°C
NMR (126 MHz, Acetone-ds) & 170.39, 162.66, 156.85, 147.67, 136.67, 130.92, 130.57,
129.25, 129.13, 128.09, 116.07, 115.17, 94.34, 72.95, 52.07, 22.63; [a]D -18.2° (c 2.0,
Acetone); HRMS (ESI-TOF) caled for CasHosNs0,S [M + H]* 528.1553, found 528.1558;
HPLC-purity 98.18%.
tert-Butyl 4-(4-((tetrahydr o-2H-pyran-2-yl)oxy)phenyl)piper azine-1-car boxylate 9:



o A mixture of N-Boc piperazine 8 (3.72 g, 20 mmol) and
ﬁN J\O J< 2-(4-bromophenoxy)-tetrahydropyran 7 (5.12 g, 20
N mmol) in the presence of palladium acetate (0.12 g, 0.6
(oj\o /©/ mmol), rac-2,2'-bis-(diphenylphosphino)-1,1'-
binaphthyl (0.74 g, 1.2 mmol), and cesium carbonate
(9.77 g, 30 mmol) in toluene (50 ml) was refluxed under a nitrogen atmosphere for 30 min.
The reaction mixture was allowed to cool to room temperature, and ethyl acetate and water
were added. The thus-obtained mixture was filtered through Celite. The organic layer was
separated, washed with brine, dried over magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography to give 9. TLC (EtOAc:hexane 2:8): R; = 0.40; Yellow solid; Yield = 65%;
'"H NMR (200 MHz, CDCl3) 5 6.85 (d, J = 8.7 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H), 5.32 - 5.29
(m, 1H) 3.66 — 3.44 (m, 4H), 3.10 - 2.85 (m, 4H), 3.42 - 3.38 (m, 2H), 2.04 - 1.64 (m, 4H),
1.59 - 1.56 (m, 2H), 1.48 (s, 9H). LC-MS (ESI+): m/z 363.22 [M + H]".
tert-Butyl 4-(4-hydr oxyphenyl)piper azine-1-car boxylate 10:
0 A mixture of 9 (3.63 g, 10 mmol) and pyridinium p-
HO‘Q*N\_/N_‘(O % toluenesulfonate (0.75 g, 3 mmol) in ethanol (75 ml) was
heated at 70 °C for 24 h. The reaction mixture was
allowed to cool to room temperature and concentrated under reduced pressure. Saturated
sodium hydrogen carbonate aqueous solution was added to the residue, which was extracted
with dichloromethane. The organic layer was washed with brine, dried over magnesium
sulfate, and filtered. The filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography. TLC (EtOAc:hexane 2:8): Rr = 0.20; Light
yellow solid; Yield = 85%; *H NMR (200 MHz, CDCls) 3 6.85 (d, J = 8.9 Hz, 2H), 6.78 (d, J
= 8.9 Hz, 2H), 3.66 — 3.44 (m, 4H), 3.10 — 2.85 (m, 4H), 1.48 (s, 9H); LC-MS (ESI+): m/z
279.17 [M + H]".

(R)-tert-Butyl4-(4-((2-methyl-6-nitr o-2,3-dihydr oimidazo[ 2,1-b]oxazol -2-yl)methoxy)
phenyl)piper azine-1-car boxylate 11: 11IM/M CD-038

To amixture of epoxide compound 5 (1.08

NN"“\ @ NP 5 mmol) and phenol d 10 (1.39
o N N o} phenol compoun (1.
o A Wi v

g, 5 mmol) in N,N-dimethylformamide (10
ml) was added 60% sodium hydride (0.36 g, 15 mmol) at 0 °C portionwise. After the mixture

was stirred at 50 °C for 6 h under a nitrogen atmosphere, the reaction mixture was cooled in
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an ice bath and carefully quenched with ethyl acetate (11.5 ml) and ice water (2.5 ml). The
thus-obtained mixture was poured into water (150 ml) and extracted with ethyl acetate twice,
washed with brine solution and dried under vacuo. This crude product was purified by silica
gel column chromatography using a dichloromethane and ethyl acetate mixture as solvent.
TLC (EtOAC:DCM 0.5:9.5): R = 0.55; Light yellow solid; Yield: 32%; mp 211-213 °C ; H
NMR (500 MHz, CDCl3) & 7.56 (s, 1H), 6.88 (d, J = 9.1 Hz, 2H), 6.79 (d, J = 9.1 Hz, 2H),
4.49 (d, J = 10.2 Hz, 1H), 4.18 (d, J = 10.1 Hz, 1H), 4.05 — 4.01 (m, 2H), 3.59 — 3.55 (m,
4H), 3.03-3.0 (M, 4H), 1.77 (s, 3H), 1.48 (s, 9H); [o]o -8.52° (c 0.51, Acetone); HRMS (ESI-
TOF) calcd for CooH2oNsO0s [M + H] ™ 460.2196, found 460.2134; HPL C-purity 96.90%.

General procedurefor the preparation of compounds 13(a-€):

The Boc protected compound 11 (100 mg, 0.21 mmol) was dissolved in 20%
TFA/DCM and the reaction mixture was stirred at room temperature for 2 h. Then the
reaction mixture was evapourated under vacuo and the crude reaction mixture was dissolved
in dichloromethane. The crude reaction mixture was added triethylamine (24.2 mg, 0.23
mmol), and a catalytic amount of 4- dimethylaminopyridine (DMAP). After stirring at room
temperature for 15 min, a solution of substituted benzene sulphonyl chlorides 12 (0.21 mmol)
in 5 ml of dichloromethane was added slowly in dropwise manner. The reaction mixture was
stirred at room temperature under nitrogen atmosphere for 12 h. After complete conversion as
indicated by TLC, the solvent was removed in vacuo, the residue was neutralized with
saturated NaHCO;3 solution, and the aqueous layer was extracted with ethyl acetate, washed
with water, and dried over anhydrous Na,SO,. The solvent was evaporated in vacuo and the
resultant crude compounds were purified by column chromatography.

(R)-2-M ethyl-6-nitr o-2-{[4-(4-phenylsulfonyl)piper azin-1-yl]phenoxymethyl}-2,3-
dihydroimidazo[2,1-b]oxazole 13a: 111M/MCD-132

NN"“\ — _9 TLC (EtOAc:DCM 0.5:9.5): Ry = 0.35; Light
OZN’/Q/)‘O vl f;@ yellow solid; Yield: 90%; mp 218-220 °C :*H
NMR (400 MHz, CDCl3) & 7.79 (d, J = 7.3 Hz, 2H), 7.62 (t, J = 7.3 Hz, 1H), 7.59 — 7.53 (m,
3H), 6.81 (d, J = 9.1 Hz, 2H), 6.75 (d, J = 9.1 Hz, 2H), 4.47 (d, J = 10.2 Hz, 1H), 4.16 (d, J =
10.2 Hz, 1H), 4.03 (d, J = 4.1 Hz, 1H), 401 (d, J = 4.1 Hz, 1H), 3.18 - 3.09 (m, 8H), L.75 (s,
3H); ®C NMR (126 MHz, Acetone-dg) 5 156.96, 153.65, 147.67, 146.91, 136.61, 133.96,
130.14, 128.73, 119.40, 116.36, 115.02, 94.67, 73.31, 52.04, 50.72, 47.17, 22.69; [a]o -20° (C
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0.35, Acetone); HRMS (ESI-TOF) caled for CxsHasNsOsS [M + Na]™ 522.1424, found
522.1427; HPLC-purity 97.85%.

(R)-2-M ethyl-6-nitr o-2-[4-(4-tosyl piper azin-1-yl)phenoxymethyl]-2,3-dihydr oimidazo
[2,1-b]oxazole 13b: 111M/MCD-130

TLC (EtOAC.DCM 0.5:9.5): R = 0.40; Light
0N /[ " O \_/ ﬁ@“e yellow solid; Yield: 83%: mp 226-228 °C ;*H
NMR (400 MHz, CDCls) 3 7.67 (d, J = 7.5 Hz, 2H), 7.55 (s, 1H), 7.34 (d, J = 7.9 Hz, 2H),
6.78 (dd, J = 22.5, 8.2 Hz, 4H), 4.47 (d, J = 9.7 Hz, 1H), 4.16 (d, J = 10.0 Hz, 1H), 4.02 (d, J
=10.1 Hz, 2H), 3.13 (s, 8H), 2.44 (s, 3H), 1.75 (s, 3H); BC NMR (101 MHz, Acetone-ds) &
156.96, 153.66, 147.76, 146.96, 144.72, 133.76, 130.59, 128.79, 119.39, 116.40, 114.92,
94.62, 73.36, 52.06, 50.73, 47.15, 22.69, 21.41; [a]p -6.6° (c 0.75, Acetone); HRMS (ESI-
TOF) calcd for CoqH27Ns0sS [M + Na]* 536.1580, found 536.1575; HPL C-purity 95.92%.

(R)-2-M ethyl-6-nitr o-2-{[4-(4-(4-methoxyphenylsulfonyl)piper azin-1-yl)|phenoxy
methyl}- 2,3-dihydroimidazo[2,1-b]oxazole 13c: [IIM/M CD-129
TLC (EtOACc:DCM 0.5:9.5): R = 0.35; Light

o //( Y e E@om yellow solid; Yield: 80%; mp 222-224 °C ;'H

° NMR (400 MHz, CDCls) & 7.72 (d, J = 8.9
Hz, 2H), 7.54 (s, 1H), 7.01 (d, J = 8.9 Hz, 2H), 6.81 (d, J = 9.1 Hz, 2H), 6.75 (d, J = 9.2 Hz,
2H), 4.47 (d, J = 10.2 Hz, 1H), 4.16 (d, J = 10.2 Hz, 1H), 4.04- 4.0 (m, 2H), 3.88 (s, 3H),
3.14 — 3.12 (m, 8H), 1.76 (s, 3H); *C NMR (101 MHz, Acetone-ds) & 164.21, 156.96,
153.64, 146.97, 130.91, 128.19, 119.37, 116.39, 115.20, 114.94, 94.63, 73.34, 56.16, 52.04,
50.71, 47.16, 22.68; [a]p -7.45° (c 0.42, Acetone); HRMS (ESI-TOF) calcd for CoyHarNsO7S
[M + Na]* 552.1529, found 552.1519; HPL C-purity 96.42%.

(R)-2-M ethyl-6-nitr o-2-{[4-(4-(4-fluor ophenylsulfonyl)piper azin-1-yl)] phenoxymethyl}-
2,3—dihydroimidazo[2,1—b] oxazole 13d: 111M/M CD-039/252

— 9 TLC (EtOAc:DCM 0.5:9.5): R = 0.45; Light
ON [ )~o @ @F yellow solid; Yield: 85%; mp 217-219 °C; 'H
NMR (400 MHz, CDCl3) 8 7.74 (d, J = 8.9 Hz, 2H), 7.58 (s, 1H), 7.33 — 7.20 (m, 2H), 7.15
(d, J = 8.1 Hz, 2H), 6.97 (d, J = 8.2 Hz, 2H), 4.52 (d, J = 10.3 Hz, 1H), 4.35 (d, J = 10.3 Hz,
1H), 4.17 (d, J = 10.3 Hz, 1H), 4.09 (d, J = 10.3 Hz, 1H), 3.92 — 3.90 (m, 2H), 2.34 - 2.31
(m, 4H), 2.04 — (m, 2H), 1.82 (s, 3H); *C NMR (126 MHz, Acetone-dg) 5 166.16 (d, J =
252.3 Hz), 165.65 (d, J = 2.6 Hz), 156.96, 153.67, 146.88, 132.95, 131.75 (d, J = 9.5 H2),
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119.42, 117.25 (d, J = 22.8 Hz), 116.35, 115.02, 94.66, 73.29, 52.03, 50.71, 47.16, 22.68;
[a]o -13.42° (c 0.35, Acetone); HRMS (ESI-TOF) calcd for CasHaFNsOgS [M + H]*
518.1509, found 518.1514; HPL C-purity 93.21%.

(R)-2-M ethyl-6-nitr o-2-{[4-(4-(4-trifluor omethylphenylsulfonyl)piper azin-1-yl)]
phenoxy methyl}-2,3-dihydroimidazo[2,1-b]oxazole 13e: [11M/MCD-131
‘@’CH Light yellow solid; Yield: 82%; mp 243-

02N[):;} < > \_/N
245 °C; 'H NMR (400 MHz, CDCls+ two

drops of Acetone-dg) 6 7.93 (d, J = 6.7 Hz, 2H), 7.84 (d, J = 6.9 Hz, 2H), 7.57 (s, 1H), 6.80
(d, J = 21.3 Hz, 4H), 4.49 (s, 1H), 4.18 (s, 1H), 4.04 (s, 2H), 3.17 (d, J = 19.5 Hz, 8H), 1.77
(s, 3H). ¥C NMR (126 MHz, Acetone-ds) 6 156.96, 153.73, 147.68, 146.85, 140.68, 134.53,
129.61, 127.38, 127.33, 119.49, 116.37, 115.02, 94.65, 73.32, 52.06, 50.79, 47.15, 22.70;
[a]o -11.4° (c 0.50, Acetone); HRMS (ESI-TOF) calcd for CyHasFaNsOeS [M + Na*
590.1297, found 590.1283; HPL C-purity 97.35%.

TLC (EtOAc.DCM 0.5:9.5): R = 045

@)

O=(/)

tert-Butyl (4-hydr oxyphenyl)carbamate 15:

To a mixture of 4-amino phenol 14 (1.09 g, 10 mmol) in water (10

ml) was added (Boc),0 (2.4 g, 11 mmol) at room temperature. The

ONH )L reaction mixture was stirred at room temperature for 1h. The

completion of the reaction is indicated by settling of white solid on
the bottom of the reaction vessel. The reaction mixture was filtered off and washes the solid
obtained with water for several times and then the white solid was dried under vacuum. The
crude product was purified by silica gel column chromatography using a dichloromethane
and ethyl acetate mixture as solvent. TLC (EtOAc:Hexane 1.9): R = 0.40; white solid; Yield:
95%; *H NMR (200 MHz, CDCls) & 7.31 (d, J = 8.56 Hz, 2H), 7.78 (d, J = 8.58 Hz, 2H),
6.34 (s, 1H), 1.54 (s, 9H); LC-MS (ESI+): m/'z210.11 [M + H]™.
tert-Butyl(R)-(4-((2-methyl-6-nitr o-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-yl)methoxy)
phenyl) carbamate 16: [11M/MCD-049

To a mixture of epoxide compound 5 (1.08 g, 5 mmol)

O
Yq - n NN-
ON—(/\NV--/O_Q_NH and phenolic compound 15 (1.05 g, 5 mmoal) in N,N
N dimethylformamide (15 ml) was added 60% sodium

hydride (0.36 g, 15 mmol) at 0 °C portionwise. After the reaction mixture was stirred at 50

°C for 6 h under a nitrogen atmosphere, the reaction mixture was cooled in an ice bath and
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carefully quenched with ethyl acetate (11.5 ml) and ice water (2.5 ml). The thus-obtained
mixture was poured into water (150 ml) and extracted with ethyl acetate twice, washed with
brine solution and dried under vacuo. This crude product was purified by silica gel column
chromatography using a dichloromethane and ethyl acetate mixture as solvent. TLC
(EtOAC:DCM 1:9): R = 0.40; Light yellow solid; Yield: 35%; mp 233-235 °C; *H NMR (400
MHz, CDCl3) & 7.55 (s, 1H), 7.27 (d, J = 6.7 Hz, 2H), 6.78 (d, J = 9.0 Hz, 2H), 6.38 (s, 1H),
4.49 (d, J = 10.2 Hz, 1H), 4.19 (d, J = 10.1 Hz, 1H), 4.07 — 4.00 (m, 2H), 1.77 (s, 3H), 1.50
(s, 9H). [a]p -10.4° (c 0.52, Acetone); HRMS (ESI-TOF) calcd for Co1H2:NsOs [M + H]*
391.16, found 391.1601; HPL C-purity 95.95%.

General procedurefor the preparation of compounds 18(a-n):

The compound 16 (100 mg, 0.25 mmol) was dissolved in 20% TFA/DCM and the reaction
mixture was stirred at room temperature for 2 h. Then the reaction mixture was evapourated
in vacuo and the crude reaction mixture was dissolved in dichloromethane. The reaction
mixture was added triethyl amine (37.9 mg, 0.37 mmol) and stirred at room temperature for 5
minutes. Then the reaction mixture was added appropriate isocyanate or isothiocyanate 17
(0.27 mmol) and stirred at room temperature until one or both starting materials could not be
detected by TLC. The product was then filtered off, washed, and the crude product was
purified by column chromatography to give pure products 18(a-n) in 60-80% yields.
(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-yl)methoxy)phenyl)-3-
(p-tolyl)urea 18a: 111M/M CD-154

mMe TLC (EtOAc:DCM 1:9): Ry = 0.25; Light yellow solid;

. Yield: 78%; mp 233-235 °C; *H NMR (400 MHz,

N\ N D—NH Acetone-dg) 3 7.99 — 7.98 (m, 2H), 7.92 (s, 1H), 7.46 —

OZN{'/):’J aVa 7.40 (m, 4H), 7.08 (d, J = 8.2 Hz, 2H), 6.87 (d, J = 9.0

Hz, 2H), 4.63 (d, J = 10.8 Hz, 1H), 4.36 — 4.29 (m, 3H), 2.27 (s, 3H), 1.82 (s, 3H); *C NMR

(101 MHz, Acetone-ds) & 156.98, 154.58, 153.66, 138.49, 135.06, 131.96, 129.95, 121.08,

119.51, 115.93, 114.96, 94.62, 73.26, 52.08, 22.70, 20.69; [a]p -10.4° (c 0.50, Acetone);

HRMS (ESI-TOF) calcd for CpHp1NsOs [M + Na]* 446.1441, found 446.1441; HPL C-purity
98.49%.

(R)-1-(4-M ethoxyphenyl)-3-(4-((2-methyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-
yl)methoxy)phenyl)urea 18b: [11M/M CD-076
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ome TLC (EtOAc:DCM 1:9): R = 0.35; Light yellow

solid; Yield: 80%; mp 218-220 °C; 'H NMR (400

N«}_,\\\ O>—NH MHz, Acetone-ds) & 8.03 (s, 1H), 7.91 (s, 1H), 7.46

OZN’[N/)*O aWa _ 7.43 (m, 3H), 6.88 — 6.84 (m, 3H), 4.63 (d, J =

10.7 Hz, 1H), 4.36 — 4.28 (m, 3H), 3.76 (s, 3H), 1.82 (s, 3H); [a]p -7.55° (c 0.44, Acetone);

HRMS (ESI-TOF) calcd for CxHaiNsOg [M + H]* 440.1570, found 440.1566; HPL C-purity
98.90%.

(R)-1-(4-Ethylphenyl)-3-(4-((2-methyl-6-nitr o-2,3-dihydr cimidazo[ 2,1-b] oxazol -2-
yl)methoxy)phenyl)urea 18c: 111M/M CD-156

TLC (EtOAc:DCM 1:9): Ry = 0.45; Light yellow
solid; Yield: 75%; mp 210-212 °C; *H NMR (400

Ve N\ O>_NH MHz, Acetone-ds) 3 7.98 (d, J = 5.9 Hz, 2H), 7.92 (s,
oNA A0 OONH 1H), 7.46 — 7.42 (m, 4H), 7.12 (d, J = 8.4 Hz, 2H),
6.87 (d, J = 9.0 Hz, 2H), 4.63 (d, J = 10.8 Hz, 1H), 4.36 — 4.29 (m, 3H), 2.58 (g, J = 7.6 Hz,
2H), 1.82 (s, 3H), 1.19 (t, J = 7.6 Hz, 3H); *C NMR (101 MHz, Acetone-dg) 3 156.99,
154.62, 153.65, 138.68, 135.04, 128.81, 121.14, 119.63, 115.96, 114.95, 94.63, 73.28, 52.09,
28.76, 22.71, 16.23; [a]p -8.30° (c 0.31, Acetone); HRMS (ESI-TOF) caled for CpsHasNsOs
[M + Na]* 460.1597, found 460.1602; HPL C-purity 97.99%.

Et

(R)-1-(4-Ethoxyphenyl)-3-(4-((2-methyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-
yhmethoxy)phenyl)urea 18d: [11M/M CD-195

et TLC (EtOAGDCM 1:9): R = 0.25; Light yellow

. @ solid; Yield: 68%; mp 215-216 °C; 'H NMR (400

NN i MHz, Acetone-de) § 7.93 (s, 1H), 7.91 — 7.89 (m,

OzNj;/)\? OONH 2H), 7.44 — 7.39 (M, 4H), 6.86 — 6.82 (M, 4H), 4.62

(d, 3= 10.7 Hz, 1H), 4.34 — 4.27 (m, 3H), 3.99 (q, J = 7.0 Hz, 2H), 1.80 (s, 3H), 1.34 (t, J =

7.0 Hz, 3H): °C NMR (126 MHz, Acetone-ck) 3 156.12, 154.55, 153.64, 134.28, 133.06,

120.42, 120.30, 120.18, 120.06, 115.03, 114.49, 114.16, 93.78, 72.37, 63.25, 51.20, 21.84,

14.33; [a]p -8.41° (c 0.49, Acetone); LC-MS (ESI+): mVz 454.2 [M + H]"; HPLC-purity
95.95%.

(R)-1-(4-(tert-Butyl)phenyl)-3-(4-((2-methyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-
yl)methoxy)phenyl)urea 18e: 111M/M CD-155
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TLC (EtOACc:DCM 1:9): R; = 0.5; Light yellow solid;

Yield:72%; mp 186-188 °C; 'H NMR (400 MHz,

0 Acetone-ds) 6 8.04 (s, 1H), 8.00 (d, J = 7.7 Hz, 2H),

OZN,Z; /ﬂ:)}""\o@w a 7.92 (s, 1H), 7.46 — 7.44 (m, 3H),7.31 (d, J = 8.7 Hz,

2H), 6.88 (d, J = 9.0 Hz, 2H), 4.63 (d, J = 10.8 Hz, 1H), 4.37 — 4.29 (m, 3H), 1.82 (s, 3H),

1.30 (s, 9H); *C NMR (101 MHz, Acetone-ds) 3 157.00, 154.64, 153.68, 153.61, 145.50,

138.38, 135.02, 126.24, 121.17, 119.30, 115.97, 114.96, 94.64, 73.29, 52.10, 34.68, 31.74,

22.72; [a]p -6.73° (c 0.52, Acetone); HRMS (ESI-TOF) calcd for CyHz/NsOs [M + H]*
466.2090, found 466.2099; HPL C-purity 96.20%.

(R)-1-(4-Chlor ophenyl)-3-(4-((2-methyl-6-nitr o-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-
yl)methoxy)phenyl)urea 18f: |1 IM/M CD-192

a TLC (EtOAc:DCM 1:9): Rr = 0.20; Light yellow

solid; Yield: 60%; mp 222-224 °C; *H NMR (400

) N[/E\/\/’"“\OOZZ_NH MHz, Acetonede)_é 8.24 (s, 1H), 8.06 (s, 1_H), 7.91

NTNF—0 (s, 1H), 7.56 (d, J = 8.9 Hz, 2H), 7.44 (d, J = 9.0 Hz,

2H), 7.29 (d, J = 8.9 Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 4.63 (d, J = 10.8 Hz, 1H), 4.37 - 4.29

(m, 3H), 1.82 (s, 3H); *C NMR (101 MHz, Acetone-d) 5 156.98, 154.80, 153.53, 140.01,

134.66, 129.42, 129.36, 127.02, 121.38, 121.33, 120.76, 116.00, 115.94, 115.01, 114.97,

100.89, 94.66, 73.26, 52.07, 22.71; [a]p -8.34° (c 0.53, Acetone); LC-MS (ESI+): m/z 444.1

[M + H]"; HPLC-purity 98.32%.

(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-yl)methoxy) phenyl)-3-(4-

(trifluoromethyl)phenyl)urea 18g: 111M/M CD-010

cr, TLC (EtOACDCM 1:9): R = 0.25; Light yellow

solid; Yield: 65%; mp 182-184 °C; *H NMR (400

NN""\ NH MHz, Acetone-dg) & 8.65 (s, 1H), 8.30 (s, 1H), 7.90

OZN”Z})\O o) (s, 1H), 7.75 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.2 Hz,

2H), 7.46 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 4.62 (d, J = 10.8 Hz, 1H), 4.36 — 4.29

(m, 3H), 1.81 (s, 3H); [a]o -8.69° (c 0.45, Acetone); HRMS (ESI-TOF) calcd for
C1H1gF3Ns0s [M + Na]*500.1158, found 500.1171; HPLC-purity 97.53%.

o}

(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-yl)methoxy) phenyl)-3-(4-
(trifluoromethoxy)phenyl)urea 18h: 111M/M CD-075
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TLC (EtOAc:DCM 1:9): R = 0.5; Light yellow solid;
Yield: 70%; mp 210-212 °C; 'H NMR (400 MHz,
N N Acetone-dg) & 8.34 (s, 1H), 8.11 (s, 1H), 7.90 (s, 1H),
oszN/%o o) 7.64 (d, J = 9.1 Hz, 2H), 7.44 (d, J = 9.1 Hz, 2H),
7.23(d, J = 8.4 Hz, 2H), 6.87 (d, J = 9.0 Hz, 2H), 4.62 (d, J = 10.8 Hz, 1H), 4.36 — 4.28 (m,
3H), 1.80 (s, 3H); [a]p -8.59° (c 0.44, Acetone); HRMS (ESI-TOF) calcd for CyiH1gF3NsO0g
[M + H]* 494.1287, found 494.1301; HPLC-purity 96.58%.

OCF,

(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-yl)methoxy) phenyl)-3-(o-
tolyl) urea 18i: I11IM/MCD-157

Yield: 79%; mp 220-222 °C; H NMR (400 MHz,
OZN//(; B:}”“\OONH DMSO-dg) 3 8.87 (5, 1H), 8.16 (5, 1H), 7.91 — 7.71 (m,
2H), 7.35 (d, J = 8.4 Hz, 2H), 7.17 — 7.11 (m, 2H), 6.93 (t, J = 6.9 Hz, 1H), 6.84 (d, J = 8.4
Hz, 2H), 4.38 (d, J = 10.8 Hz, 1H), 4.26 — 4.17 (M, 3H), 2.22 (s, 3H), 1.68 (s, 3H); °C NMR
(126 MHz, Acetone-dg)) 3 155.17, 153.02, 152.01, 137.04, 133.49, 133.44, 129.43, 127.07,
12550, 122.16, 120.81, 119.37, 114.35, 113.42, 93.04, 71.64, 50.47, 21.11, 16.49; [d]o -
8.77° (c 0.43, Acetone); HRMS (ESI-TOF) calcd for CxH21NsOs [M + Na] ™ 446.1441, found
446.1439; HPL C-purity 97.73%.

NH

(R)-1-(2-Fluor ophenyl)-3-(4-((2-methyl-6-nitr o-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-
yhmethoxy)phenyl)urea 18j: 11IM/MCD-194

TLC (EtOAc:DCM 1:.9): R = 0.35; Light yellow

o solid; Yield: 62%; mp 195-197 °C; 'H NMR (400

on [Sfo}un\o —©7N>H_NH F MHz, Acetone-dg) 5 8.47 (s, 1H), 8.32 - 8.28 (m,

N 1H), 8.00 (s, 1H), 7.92 (s, 1H), 7.46 (d, J = 8.8 Hz,

2H), 7.16 — 7.12 (m, 2H), 7.02 - 6.97 (m, 1H), 6.89 (d, J = 8.9 Hz, 2H), 4.63 (d, J = 10.7

Hz, 1H), 4.36 — 4.29 (m, 3H), 1.81 (s, 3H); *C NMR (126 MHz, Acetone-ds) & 156.99,

154.77, 153.24, 153.19 (d, J = 240.7 Hz), 147.64, 134.59, 129.02 (d, J = 10.0 Hz), 125.26 (d,

J=3.4Hz), 12315 (d, J = 7.5 Hz), 121.60, 121.08, 115.97, 115.48 (d, J = 19.3 Hz), 115.14,

94.71, 73.19, 52.07, 22.70; [o]p -8.34° (c 0.49, Acetone); HRMS (ESI-TOF) calcd for
CH1oFNgOs [M + Na]* 428.1361, found 428.1356; HPL C-purity 95.22%.
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(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol -2-yl)methoxy) phenyl)-3-
(p-tolyl)thiourea 18k: 111M/M CD-0159/244
TLC (EtOAc:DCM 1:9): R = 0.35; Yellow solid;
Q Yield: 78%; mp 157-159 °C; 'H NMR (400 MHz,
S Acetone-ds) 6 8.86 (s, 1H), 8.83 (s, 1H),7.92 (s, 1H),
[Nﬂ"“\ Wi 741-737(m, 4H), 7.07 (d, = 8.1 Hz, 2H), 6.92 (d
O,N N/)\o OO (m, 4H), (d, , 2H), (d,
J=89Hz 2H), 4.65 (d, J=10.8 Hz, 1H), 4.42 - 4.34
(m, 3H), 2.31 (s, 3H), 1.83 (s, 3H); °C NMR (126 MHz, Acetone-ds) & 181.77, 156.94,
156.92, 147.65, 137.48, 135.70, 133.82, 130.08, 127.67, 125.57, 115.62, 115.13, 94.63,
73.00, 52.08, 22.70, 20.96; [a]p -24.8° (c 0.75, Acetone); HRMS (ESI-TOF) calcd for
C21H21NsO4S[M + Na] ™ 462.1212, found 462.1218; HPL C-purity 91.94%.

(R)-1-(4-Ethylphenyl)-3-(4-((2-methyl-6-nitr o-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-
yl)methoxy)phenyl)thiourea 18l: [11M/MCD-193

ee TLC (EtOAc:.DCM 1:9): R = 0.35; Yellow solid;

Yield:76%; mp 180-182 °C; 'H NMR (400 MHz,

) NIS\/:}N\OOZE_NH Acetone-ds) 6 8.90 (s, 1H), 8.82i (s, 1H), 7.91 (s, 1H),

N7™y 7.43-7.38 (m, 4H), 7.20 (d, J = 8.3 Hz, 2H), 6.92 (d,

J =89 Hz, 2H), 4.64 (d, J = 10.8 Hz, 1H), 4.41 — 4.33 (m, 3H), 2.63 (q, J = 7.6 Hz, 2H),

1.82 (s, 3H), 1.21 (t, J = 7.6 Hz, 3H); °C NMR (101 MHz, Acetone-ds) 5 181.81, 156.96,

156.94, 147.70, 142.12, 137.71, 133.84, 128.88, 127.65, 125.53, 115.67, 115.03, 94.58,

73.03, 52.08, 28.89, 22.68, 16.02; [a]p -23° (c 0.46, Acetone); LC-MS (ESI+): m/z 454.2 [M
+ H]"; HPLC-purity 96.52%.

(R)-1-(4-M ethoxyphenyl)-3-(4-((2-methyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-
yl)methoxy)phenyl)thiourea 18m: I11M/M CD-158

OMe TLC (EtOAc:.DCM 1:9): R = 0.30; Yellow solid;

< Yield: 75%; mp 183-185 °C; H NMR (400 MHz,

o J[N/Efo}--n\o O,}\H—NH Acetone-dg) & 8.80 (s, 1H), 8.76 (s, 1H), 7.92 (s,
1H), 7.44 - 7.32 (m, 4H), 6.93 — 6.91 (m, 4H),4.65

(d, J = 10.8 Hz, 1H), 4.41 — 4.33 (m, 3H), 3.81 (s, 3H), 1.83 (s, 3H); °C NMR (126 MHz,
Acetone-dg) 6 180.25, 156.64, 155.04, 154.97, 132.04, 130.80, 129.62, 125.79, 125.76,
113.66, 113.13, 112.83, 92.66, 71.10, 53.80, 50.17, 20.78; [a]p -25° (c 0.48, Acetone);
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HRMS (ESI-TOF) caled for CpiH2NsOsS [M + Na]* 478.1161, found 478.1173; HPLC-
purity 98.35%.

(R)-1-(4-((2-M ethyl-6-nitr 0-2,3-dihydr oimidazo[ 2,1-b] oxazol - 2-yl)methoxy) phenyl)-3- (4-
(trifluor omethoxy)phenyl)thiourea 18n: I11M/M CD-160

TLC (EtOAc:DCM 1.9): R = 0.45; Yellow solid;
Yield: 60%; mp 122-124 °C; 'H NMR (400 MHz,
s CDCl3) 8 7.83 (s, 1H), 7.78 (s, 1H), 7.47 (d, J = 8.7
A NN"“\OONZ_NH Hz, 2H), 7.32 - 7.19 (m, 4H), 6. = 8.6 Hz
onX Ao , 2H), 7.3 9 (m, 4H), 6.85 (d, J = 8.6 Hz,
2H), 4.49 (d, J = 10.2 Hz, 1H), 4.25 (d, J = 10.4 Hz, 1H), 4.09 — 4.06 (m, 2H), 1.78 (s, 3H);
13C NMR (126 MHz, Acetone-dg) 8 181.91, 157.13, 156.94, 139.70, 133.40, 127.69, 126.63,
127.60, 121.98, 115.82, 115.06, 94.60, 73.02, 52.07, 22.66; [a]p -21° (c 0.40, Acetone);
HRMS (ESI-TOF) calcd for CpiH1sFaNsOsS [M + Na]* 532.0879, found 532.0897; HPLC-
purity 94.85%.

OCF,

2. Biological protocolsfor the determination of in vitro activities:

2.1. In vitro activity of compounds against M. tuberculosis H37Rv and two clinical
isolates (M. tuberculosisM DR & M. tuberculosis RifF)
MIC determination

MIC was determined by broth dilution method against M. tuberculosis Hs7Rv (ATCC
27294; American Type Culture Collection, Manassas, VA, USA), M. tuberculosis MDR
(resistant to isoniazid and rifampicin) and one of laboratory generated mutant M. tuberculosis
Rif? ! (resistant to rifampicin) using micro-broth dilution method. The bacterial strains were
grown for 10 to 15 days in Middlebrook 7H9 broth (Difco Laboratories, Detroit, Mich.)
supplemented with 0.5% (v/v) glycerol, 0.25% (v/v) Tween 80 (Himedia, Mumbai India),
and 10% ADC (albumin dextrose catalase, Becton Dickinson, Sparks, MD) under shaking
conditions at 37 °C in 5% CO, to facilitate exponential-phase growth of the organism.
Bacterial suspension was prepared by suspending M. tuberculosis growth in normal saline
containing 0.5% tween 80 and turbidity was adjusted to 1 McFarland (McF) standard which
is equivalent to 1.0 x 10" CFU/ml. The 2-fold serial dilutions of compounds were prepared in
Middle brook 7H9 (Difco laboratories) for M. tuberculosis in 100 ul per well in 96-well U
bottom microtitre plates (Tarson, Mumbai, India). The above-mentioned bacterial suspension

was further diluted 1:10 in the growth media and 100 pl volume of this diluted inoculum was
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added to each well of the plate resulting in the final inoculum of 1.0 x 10° CFU/ml in the well
and the final concentrations of compounds ranged from 0.015 to 32 ug/ml. The plates were
incubated at 37 °C for seven days in 5% CO,. For evaluation of results (Resaurin Microtitre
Assay) REMA method was used. After incubation, 15 pl of 0.04% resazurin and 12.5 pl of
20% tween 80 was added in each well of plate including media and growth controls. After 48
h incubation, plates were read visually and the minimum concentration of the compound

showing no change of colour was recorded as MIC.

2.2. In vitro activity against Non-Replicating M TB:

Streptomycin starved M. tuberculosis 18b (ss18b) in non replicating phase (NRP) of
growth was grown according to method described earlier? using 7H9 media In brief
streptomycin of normal strain of 18b was removed by phosphate buffer saline (pH 7.4) wash
three times and then grown in STR free 7H9 media for a period of two weeks/14-16 days
until mid log so that optical density of culture become nearly constant. A total of 0.2 O.D was
used as inoculum for setting up MIC. Other conditions were same as used for MIC
determination and evaluation by REMA method.

2.3. Evaluation of cytotoxicity in HepG2 cells:

Cytotoxicity of the compounds was evaluated using the MTT [3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyltetrazolium bromide] assay.®* Human HepG2 cell line was maintained in the
Dulbecco's Modified Eagle's medium (Gibco Life Technology, NY). Cells were plated at a
density of 10,000 cell /well in 96 microwell flat bottom plate and incubated for 24 h (37°C;
5% CO,). Cells monolayer was exposed to the single concentration of 40ug/ml of the tested
compounds and incubated for 24 h (37°C; 5% CO;). MTT dye was added at concentration of
2.5mg/ml dissolved in phosphate buffer saline (PBS) and cell viability was determined by
measuring the absorbance of the reduced formazan at 570 nm in a plate reader. The percent
cytotoxicity achieved by the compounds was calculated according to standard methods using
tamoxifen as a negative control and healthy cells as positive control. Cytotoxicity is reported

as CCs, the concentration that causes a 50% reduction in cell viability.

3. Solubility deter mination method (96-well plate based assay):

The compound was dissolved in methanol to get a stock solution of 2000 pug/ml. The
stock solution was introduced into 96-well plates and allowed to evaporate at room
temperature to ensure that the compound (1, 2, 4, 8, 16, 25, 40, 80, 160, and 300 pg) is in

solid form in the beginning of the experiment. Thereafter, 200ul of dissolution medium

19



(water, PBS, SGF, and SIF) was added to the wells, and plates were shaken horizontally at
300 rpm (Eppendorf Thermoblock Adapter, North America) for 4 h at room temperature
(25£1°C). The plates were covered with aluminum foil and were kept overnight at room
temperature for equilibration. Later, the plates were centrifuged at 3000 rpm for 15 min
(Jouan centrifuge BR4i). Supernatant (50ul) was withdrawn into UV 96-well plates (Corning
96 well clearflat bottom UV-transparent microplate) for analyses with microplate reader
(Molecular Devices, USA) at corresponding Amax Of the sample or the samples were also
analysed by HPLC. The analysis was performed in triplicate for each compound. The
solubility curve of concentration (ug/ml) vs absorbance was plotted to find out saturation

point and the corresponding concentration was noted.* °
4. M etabolic stability assessed by Rat Liver Microsomes:

Pooled rat liver microsomes (20 mg/ml) were prepared from rat liver homogenate
with the aim of isolating endoplasmic reticulum which are responsible for drug metabolism.
100 mM phosphate buffer saline was prepared and the pH was maintained at 7.4. 0.5 mM of
the test compound was prepared in DM SO (final DM SO concentration should not be more
than 0.4%). The incubation mixture contained 100mM phosphate buffer (pH 7.4), NADP,
glucose-6-phosphate, glucose-6-phosphate dehydrogenase, MgCl,.6H,O and 0.5mg/ml
microsomal protein in a final incubation volume of 300ul. the reaction was performed in
triplicates in a water bath maintained at 37 °C for 30 minutes. The reaction was quenched
using methanol and centrifuged at 14000 rpm for 10 min. The supernatant was collected and
analysed by LC-MS/MS.%’

5. In vivo oral Pharmacokinetic studies of compound 6d and 11IM/MCD-019 in Swiss
mice:

Compounds were administered orally to female Balb/c mice (5 mice in each group) at
a dose of 5 mg/kg as a suspension in 0.5% CMC and Tween 80. Samples derived from
plasma at different time points 0.16 h, 0.5h, 1 h, 2 h, 4 h, 6 h, 8 h and 24 h, which were then
analyzed by LC-MS/M S to generate the required pharmacokinetic parameters.
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Table 1: Plasma concentrations (ng/ml) of compound 6d and I111M/M CD-019 in mice

Concentration (ng/ml)?

C s
ompoun 016h 05h 1h 2h 4h 6h 8h 24h

6d 612.26 64268 22649 157.37 79.52 ND ND ND
+118.92 +105.78 163.10 +68.04 +62.09

NIM/MCD-019  183.03 364.3  491.57 544.85 45155 31843 29892 226.74
+105.62 +142.53 +242.33 +153.81 17029 +67.11 +77.88 +118.41

ap.0. at 5 mg/ke, P each value represents mean = SD (n=5)
6. In vivo efficacy determination of the lead compound 6d:

Quick in vivo model was used to determine the comparative efficacy of lead molecules among
selected potent molecules. Brief experiment was run for one week using Balb/c mice and dosing was
done for five days. Infection of actively growing culture suspension of M. tuberculosis Hs;Rv with
final density of 1.0 McF was given through nasal route. A total of four groups of Balb/c mice having
six animals in each group with average body weight of 20-22 g were used. Animal were kept for
acclimatization under BSL-3 conditions for two days following infection. Animal cages were |abeled
with drug control (Rifmapicin 20 mg/kg), placebo, 6d (25 mg/kg) and I11M/M CD-019 (100 mg/kg).
Culture of M. tuberculosis was given small sonication thrashes to break clumps. 20ul of this uniform
suspension was given by intranasal ingtillation. Dosing announced 48 h post-infection and continued
for five days. Two days post dosing all anima were sacrificed to dissect left lung for enumeration of
bacilli load. To determine bacilli load, left lung was homogenized in 1 ml of phosphate buffer saline
(pH 7.4) supplemented with 0.05% tween 80. Seria tenfold dilutions were spotted on 7H10 agar

supplemented with 10% OADC plates. Results were determined as Log CFU/ml.

6.1. Dose preparation and administration

For preparing the dose compound or drug was dissolved in minimum amount of
DM SO and then mixed in acohol so as to make final volume upto 5% ethanol and 95% PEG
400 (v/v) mixed. Compounds were dissolved to make final concentration of 25 mg/kg for 6d
and 100 mg/kg for I1IM/M CD-019 while Rifampicin was prepared at a concentration of 20
mg/kg. A total of 200 pul volume of respective dose was administered orally (oral gavage) in a
biosafety cabinet to each group. Same volume of mixture i.e. 5% ethanol and 95% PEG 400
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(v/v) was given to placebo group. A group of mice was kept without dosing which served as

control.
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8. Spectras (*H NMR, °C NMR, DEPT and HRMS) of sulphonyl and uridy/thiouridyl

based NHIO compounds:

'H NMR (400 MHz, CDCls+ two drops of Acetone-ds) of compound 6a:
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13C NMR (126 MHz, Acetone-dg) of compound 6a:
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HRMS of compound

6a:

Qualitative Compound Report

Data File 33d Sample Name 33
Sample Type Sample Position Vial 4 BN 9
Instrument Name Instrument 1 User Name vishal OQS—NG
Acq Method vishal_12-01-13.m Acquired Time 26-04-2013 PM 1:47:17 6
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG DY
Comp Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 29: C17 H20 N4 06 S 0.187 408.1108 C17H20 N4 06 S C17H20 N4 06 S -1.11 C17H20N4 06 S
Compound Label m/z RT Algorithm Mass
Cpd 29: C17 H20 N4 06 S 409.1181  0.187  Find by Molecular Feature 408.1108
MFE MS Spectrum
x10 5 Cpd 29: C17 H20 N4 06 S: +ESI MFE Spectrum (0.130-0.500 min) Frag=175.0V 33.d
2
1.75
15
1.25
1
0.75 5
0.5 3
0.25
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
409.1181| 1 189415.42 |C17 H21 N4 06 S (M+H)+
410.1207] 1 40705.55 |C17 H21 N4 06 S (M+H)+
411.1187] 1 12864.01 |C17 H21 N4 06 S (M+H)+
412.1194| 1 2580.01 |C17 H21 N4 06 S (M+H)+
413.1211] 1 561.34 |C17 H21 N4 06 S (M+H)+
817.2288] 1 5628.19 (2M+H)+
818.2314| 1 2224 (2M+H)+
819.2348| 1 1092.44 (2M+H)+
Predicted pe Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
' 409.1181 409.1176 -1.07 100! 100 76.96 76.67
2 410.1207 410.1204 -0.63 21.49 21.11 16.54 16.18
3 411.1187 411.1174 -3.12 6.79 7.83 5.23 6
4 412.1194 412.119 =1 1.36 1.3 1.05 1
S 413.1211 413.1201 -2.48 0.3 0.19 0.23 0.15
--- End Of Report -
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'H NMR (500 MHz, CDCl5) of compound 6b:

OZN_[/iy"\ 2
N= 0 o-@—E—NQ

94 — 4.37—5%_

s H L R

B 5 2 28% g8 %

P 5 5 353 S e

AN A 7 A5 TS

P = o mmm—rn o S mooi— 2

Fg Ze oo Rogs =iZizpy

[ vy TTTTYTTYTT i - 2
T T T T T T T r T T T T T T T T T
8.0 75 7.0 6.5 6.0 55 5.0 4.5 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

26



13C NMR (126 MHz, Acetone-dg) of compound 6b:
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HRMS of compound 6b:

Qualitative Compound Report

Data File 34.d Sample Name 34
Sample Type Sample Position Vial 6
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time  26-04-2013 PM 2:03:34
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info. fN/yl
Acquisition SW 6200 series TOF/6500 series ON i‘/)\ v ‘@7@_"( >
Version Q-TOF B.05.01 (B5125) |0|
Comp d Table
l MFG Diff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 29: C18 H22 N4 06 SI 0.187| 422.123 C18 H22 N4 06 S C18 H22 N4 06 S 7.22 Ci8 H22 N4 06 S

Compound Label n/z
Cpd 29: C18 H22 N4 06 S 423.1303

m/z

RT Algorithm
0.187  Find by Molecular Feature 422,123

MFE MS Spectrum
x10 5 [Cpd 29: C18 H22 N4 O6 S: +ESI MFE Spectrum (0.134-0.588 min) Frag=175.0V 34.d
1.75
15
125
1
0.75 :
05 8
0.25 %
!
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-tc-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
423.1303] 1 186501.16{C18 H23 N4 06 S M+H)+
424.1327| 1 42984.6/C18 H23 N4 06 S (M+H)+
425.1306( 1 13006.8|C18 H23 N4 06 S (M+H)+
426.1324| 1 2556.17|C18 H23 N4 06 S (M+H)+
427.1345( 1 416.77|C18 H23 N4 06 S (M+H)+
845.2534| 1 4909.81 (2M+H)+
846.2522| 1 2642.01 (2M+H)+
847.2579( 1 1104.59 (2M+H)+
Predicted Isotope Match Table
m/z Calcm/z Diff (ppm) |Abund % |Calc Abund % |Abund Sum % Calc Abund Sum %
1] 423.1303 423.1333 7.11 100 100 75.98 75.83
2 424.1327 424.1361 8 23.05 22.21 17.51) 16.84
3 425.1306 425.1333 6.3 6.97 8.06, LR 6.11
4 426.1324 426.1348 5.5 1.37] 1.39 1.04 1.05
5 427.1345 427.1359 3.4 0.22 0.21 0.17] 0.16.
--- End Of Report ---
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'H NMR (400 MHz, CDCl5) of compound 6c:
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HRMS of compound 6c:

Qualitative Compound Report

Data File 18d Sample Name 18
Sample Type Sample Position Vial 7
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:20:47
IRM Calibration Status —DA Method daily_report.m
‘Comment
Sample Group Info. OZN—(/\//\N\/V”\ 9 |
Acquisition SW 6200 series TOF/6500 series N (o] OOS—ND—Q
Version Q-TOF B.05.01 (B5125) '0'
Compound Table
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 23: C24 H26 N4 06 S 0.189 498.1577 C24H26 N4 06 S C24H26 N4 06 S -0.78 C24 H26 N4 06 S
Compound Label m/z RT Algorithm Mass
Cpd 23: C24 H26 N4 06 S 521.1469  0.189  Find by Molecular Feature 498.1577
MFE MS Spectrum
x10 5 Cpd 23: C24 H26 N4 O6 S: +ESI MFE Spectrum (0.145-0.447 min) Frag=175.0V 18.d
w
1.7 8
15 g2
1.25 B
1 NQ
0.75 =
N
0.5 o
0.25
Ll
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
499.1641( 1 42224.69 |C24 H27 N4 06 S (M+H)+
500.1678| 1 12037.28 |C24 H27 N4 06 S (M+H)+
501.1645| 1 4040.73 |C24 H27 N4 06 S (M+H)+
502.1677| 1 992.64 |C24 H27 N4 06 S (M+H)+
521.1469| 1 183175.09 [C24 H26 N4 Na 06 S (M+Na)+
522.1496 | 1 53403.57 |C24 H26 N4 Na 06 S (M+Na)+
523.1482| 1 17071.74 [C24 H26 N4 Na 06 S (M+Na)+
524.1501] 1 4081.96 |C24 H26 N4 Na 06 S (M+Na)+
525.1525]| 1 862.34|C24 H26 N4 Na 06 S (M+Na)+
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (ppm) [Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 499.1641 499.1646 0.93 100 100 71.21 71.22
2 500.1678 500.1675 -0.49 28.51 28.75 20.3 20.48
3 501.1645 501.1656 2.25 9.57 9.69 6.81 6.9
4 502.1677 502.1668 -1.93 2.35 1.96 1.67 14
--- End Of Report ---
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'H NMR (400 MHz, CDCl5) of compound 6d:

15
113~

L
L

1. it I i
= B : & = b
P = L . - - ™
NS N et AN AN A I 1
nE 33 FIFIFIIIIRRR E = B
— T T T T ' T e 7
8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13 :
C NMR (101 MHz, CDCl3) of compound 6d:
N
o< y\ Q
N"0 o@ﬁw 0
(o]
4 I
I
| ]
1
| .I J J\. L
(Y Y I | I |
SR 2 23 I& o 2 g & o z
=R ¥ g5 &5 5 g 8 a # &
T T T r T ¥ T ™ T T T hd T T T S =T T T T T T T T T T T B T v T T T ™ T B ;
180 170 160 150 140 130 120 110 100 el 70 &80 50 40 30 20 10 1} -10

0 8O
f1 (ppm)

31



DEPT (101 MHz, CDCl3) of compound 6d:
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HRMS of compound 6d:

Qualitative Compound Report

Data File 17.d Sample Name 17

Sample Type Sample Position Vial 4

Instrument Name Instrument 1 User Name vishal = 9
Acq Method vishal_12-01-13.m Acquired Time  23-04-2013 PM 12:02:23 N—T0 OOﬁ—N
IRM Calibration Status ST pA Method daily_report.m [o)
Comment

Sample Group Info.

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (B5125)

Comp d Table

MFG DI
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 21: C17 H20 N4 07 S 0.188 424.1063 C17 H20N4 07 S C17 H20 N4 07 S -2.52) C17H20N4 07 S
'Compound Label m/z RT  Algorithm Mass
Cpd 21: C17 H20 N4 O7 S 447.0958  0.188  Find by Molecular Feature 424.1063
MFE MS Spectrum
x10 5 |Cpd 21: C17 H20 N4 O7 S: +ESI MFE Spectrum (0.134-0.572 min) Frag=175.0V 17.d
8 w
7 5
]
: &
4 38
3 = 5
Fs o~
2 i 5
1
0 Ll 5]
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z Z_|Abund Formula Ion
4251126 1 144300.92 |C17 H21 N4 07 S (M+H)+
426.1151] 1 28460.53 |C17 H21 N4 07 S (M+H)+
427.1129( 1 9165.86 (C17 H21 N4 07 S (M+H)+
447.0958| 1 763722.19 [C17 H20 N4 Na O7 S (M+Na)+
448.0975) 1 151583.17 |C17 H20 N4 Na 07 S (M+Na)+
449.095| 1 52981.03 |C17 H20 N4 Na 07 S (M+Na)+
450.0966| 1 7336.96 [C17 H20 N4 Na 07 S (M+Na)+
871.2011 | 1 106743.52 (2M+Na)+
872.2028) 1 42656.6 (2M+Na)+
§73.2017] 1 18329.96 (2M+Na)+
Predicted pe Match Table
|Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 425.1126 425.1125 -0.22 100 100 78.56 76.61
2| 426.1151 426.1154 0.57 19.72 21.15 15.49 16.2
< 427.1129 427.1125 -1.01 6.35 8.04 4.99 6.16
4 428.1138 428.1141 0.66 1.22 1.35 0.96 1.03
--- End Of Report ---
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'H NMR (500 MHz, CDCl5) of compound 6e:
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13C NMR (126 MHz, Acetone-dg) of compound 6e:
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HRMS of compound 6e:

Qualitative Compound Report

Data File 36.d Sample Name 36
Sample Type Sample Position vial 8
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:25:19
IRM Calibration Status Bl T DA Method daily_report.m
Comment
Sample Group Info. / N
Acquisition SW 6200 series TOF/6500 series OZN—(;\\ 9 Ve
Version Q-TOF B.05.01 (85125) N (0] S—N N
M\ / |
(o]
Cl
Compound Table
MFG Diff
Ci Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 25: C23 H24 CIN5 06 S 0.189 533.1149 C23 H24 CIN5 06 S C23 H24 CIN5 06 S -2.56 C23H24 CINS 06 S
Compound Label m/z _IRT Algorithm Mass
Cpd 25: C23H24 CIN5 5341224  0.189 Find by Molecular Feature 533.1149
06 S
MFE MS Spectrum
x10 5 |Cpd 25: C23 H24 CI N5 06 S: +ESI MFE Spectrum (0.142-0.529 min) Frag=175.0V 36.d
3.5 %)
|
g =]
b ;m
25 8=
v 13)
2 5 §
1.5 @
o
1 ©
1
0.5 J L
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund |Formula Ion
534.1224] 1 337289.19 |C23 H25 CINS 06 S (M+H)+
535.1249| 1 87723.89|C23 H25 CIN5 06 S (M+H)+
536.12| 1 134114.31 |C23 H25 CIN5 06 S (M+H)+
537.1219 1 32344.32 |C23 H25 CI N5 06 S (M+H)+
538.1205| 1 9408.5|C23 H25 CIN5 06 S (M+H)+
556.104| 1 130812.28 |C23 H24 CI N5 Na 06 S (M+Na)+
557.1061| 1 36808.99 |C23 H24 CI N5 Na 06 S (M+Na)+
558.1017| 1 47855.59 |C23 H24 CI N5 Na 06 S (M+Na)+
559.1052| 1 12717.17 [C23 H24 CI N5 Na 06 S (M+Na)+
560.1047| 1 4286.65 [C23 H24 CI N5 Na 06 S (M+Na)+
Predi pe Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 534.1224 534.1209 -2.9 100 100 55.89 54.22
2 535.1249 535.1237 -2.13 26.01 28.01 14.54 15.19
3| 536.12 536.1188 =258 39.76 41.48 22.22 22.49
4 537.1219 537.1211 -1.35 9.59 10.85 5.36 5.88
5 538.1205 538.1192 =243 2.79 3.33 1.56 1.81
6 539.1187 539.1202 2.78 0.64 0.64 0.36 0.35
7 540.121 540.1214 0.76 0.14 0.1 0.08 0.05
-~ End Of Report —--
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'H NMR (400 MHz, CDCl; + two drops of Acetone-dg) of compound 6f:
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3C NMR (126 MHz, Acetone-dg) of compound 6f:
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HRMS of compound 6f:

Qualitative Compound Report

Data File 37d Sample Name 37
Sample Type Sample Position Vial 11
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:43:51
IRM Calibration Status BRESTETT paMethod daily_report.m
Comment
Sample Group Info. ’(/\ N/y
Acquisition SW 6200 series TOF/6500 series ON N?Lo \OOg—NmN %0
Version Q-TOF B.05.01 (B5125) (Iil) N 0—\
Compound Table
MFG DIt
C d Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 26: C20 H25 N5 08 S 0.188 495.1436 C20H25 N5 08 S C20H25N508S -243 C20H25 N5 08 S
Compound Label m/z RT Algorithm Mass
Cpd 26: C20 H25 N5 08 S 518.1329  0.188  Find by Molecular Feature 495.1436
MFE MS Spectrum
x10 6 |Cpd 26: C20 H25 N5 O8 S: +ESI MFE Spectrum (0.135-0.707 min) Frag=175.0V 37.d
1 7]
18
08 g: uzn:
& g
0.4 =
O 2
02 | Y
L 2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z 2z |Abund Formula Ion
496.1501| 1 219960.8 |C20 H26 N5 08 S (M+H)+
497.1524| 1 54242.38 |C20 H26 N5 08 S (M+H)+
498.1507| 1 18768.63 [C20 H26 N5 08 S (M+H)+
499.1519] 1 3979.86 [C20 H26 N5 08 S (M+H)+
518.1329( 1 942935.19 [C20 H25 N5 Na 08 S (M+Na)+
519.1352| 1 209418.05 |C20 H25 N5 Na 08 S (M+Na)+
520.133) 1 67265.67 |C20 H25 N5 Na 08 S (M+Na)+
521.1342] 1 12925.16 [C20 H25 N5 Na 08 S (M+Na)+
522.1358| 1 2344.13 |C20 H25 NS Na 08 S M+Na)+
991.2913] 1 5505.8 (2M+H)+
Predicted Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund %  |Calc Abund %  |Abund Sum % Calc Abund Sum %
1 496.1501 496.1497 -0.95 100 100 73.86 73.57.
2 4971524 497.1525 0.18 24.66 24.85 18.21 18.28
3 498.1507 498.1502 -0.98 8.53 9.08 6.3 6.68
4 499.1519 499.1516 -0.51 1.81 1.71 1.34 1.26
= 500.1488 500.1527 7.88 0.39 0.28 0.29 0.21
--- End Of Report -
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'H NMR (500 MHz, CDCl5) of compound 6g:
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3C NMR (126 MHz, Acetone-dg) of compound 6g:
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HRMS of compound 6g:

Qualitative Compound Report

Data File 35.d Sample Name 35
Sample Type Sample Position vial 10
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 26-04-2013 PM 2:27:17
IRM Calibration Status DA Method daily_report.m
Comment
4 N/>./. 0
Sample Group Info. OZNA(N\/J\O i 5 § —N/ \N o}
Acquisition SW 6200 series TOF/6500 series LSS /
Version Q-TOF B.05.01 (85125) o
Comp d Table
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 28: C24 H25 N5 07 S 0.188 527.1483 C24 H25 N5 07 S C24H25NS 07 S -1.65 C24H25 N5 07 S
Compound Label m/z RT Algorithm Mass
Cpd 28: C24 H25 N5 07 S 528.1558  0.188  Find by Molecular Feature 527.1483
MFE MS Spectrum
x10 5 Cpd 28: C24 H25 ESI MFE Spectrum (0.135-0.454 min) Frag=175.0V 35.d
o
25 é" “z'
2 g §
1.5 &
Q
1
05
0
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z 2 _|Abund Formula Ion
528.1558| 1 299787 [C24 H26 N5 07 S (M+H)+
529.1582| 1 76985.31 |C24 H26 N5 07 S (M+H)+
530.1561] 1 26161.64 |C24 H26 N5 07 S (M+H)+
531.1568| 1 5723.65 |C24 H26 N5 07 S (M+H)+
532.1563| 1 1188.38|C24 H26 N5 07 S (M+H)+
533.1602] 1 288.71|C24 H26 NS 07 S (M+H)+
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % |Calc Abund % Abund Sum % Calc Abund Sum %
1 528.1558 528.1547 -1.96 100 100 73.09 70.62
2 529.1582 529.1576 -1.09 25.68 29,14/ 18.77 20.58
3 530.1561 530.1558 -0.44 8.73 10.01 6.38 7.07
4 531.1568 531.157 0.42 1.91 2.06 1.4 1.45
5 532.1563 532.1583 3.61 0.4 0.34 0.29 0.24
6 533.1602 533.1599 -0.47 0.1 0.05 0.07 0.03
--- End Of Report ——
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'H NMR (500 MHz, CDCl3) of compound 11:
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HRMS of compound 11:

Qualitative Compound Report

Data File 38.d Sample Name 38
Sample Type Sample Position Vial 3
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 AM 11:57:48
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info. O,N _(/\ )N\y,, — 0
Acquisition SW 6200 series TOF/6500 series N/ (0] N N—<
Version Q-TOF B.05.01 (B5125) NEVAER ‘é
Comp d Table
MFG Diff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 30: C22H2O NS O6 0.188 450.207¢ CRH2NS O C22H2O NE OF —— CIIHIONEOE
Compound Label m/z RT Algorithm Mass
Cpd 30: C22 H29 N5 06 460.2134  0.188  Find by Molecular Feature 459.2076
MFE MS Spectrum
x10 6 |Cpd 30: C22 H29 N5 O6: +ES| MFE Spectrum (0.101-0.588 min) Frag=175.0V 38.d
3 3
&
2.5 2
-
2 "
1.5
1 | o
fi] =
0.5 || =
>
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
460.2134 1 3002174 (M+H)+
461.2181] 1 701989.38 (M+H)+
462.2196| 1 110083.15 (M+H)+
463.2217| 1 14467.03 (M+H)+
482.1969| 1 1019884.44 | C22 H29 N5 Na 06 (M+Na)+
483.1997| 1 239956.47 |C22 H29 N5 Na 06 (M+Na)+
484.2012| 1 38049.29 |C22 H29 N5 Na 06 (M+Na)+
485.2038| 1 6027.41 |C22 H29 N5 Na 06 (M+Na)+
919.4312] 1 11932.95 (2M+H)+
920.4322| 1 5934.29 (2M+H)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 482.1969 482.201 8.45 100 100 78.17 76.13
2| 483.1997 483.204 8.77 23.53 26.18 18.39 19.93
3 484.2012 484.2065 10.86 3.73 4.53 2.92 3.45
4 485.2038 485.2089 10.58 0.59 0.59 0.46 0.45
S 486.2053 486.2114 12.42 0.08 0.06 0.06 0.05'
--- End Of Report -
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'H NMR (400 MHz, CDCl5) of compound 13a:
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DEPT NMR (126 MHz, Acetone-ds) of compound 13a:
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HRMS of compound 13a:

Qualitative Compound Report

Data File 132.d Sample Name 132
Sample Type Sample Position Vial 28
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 05-03-2013 PM 3:24:24
IRM Calibration Status DA Method SamplePurity-Default.m
Comment
Sample Group Info. 4(/\ N/>/..
Acquisition SW 6200 series TOF/6500 series ON N/J\O ‘\O N/_\N—sp
Version Q-TOF B.05.01 (B5125) NS O// Z
Comp d Table
MFG Diff

Ci Label RT Mass Formula MFG Formula (ppm) DB Formula

Cpd 3: C23H25 N5 06 S 0.19 499.1533 C23H25 NS 06 S CZ3H25N506S =157 C23H25N506 S
Compound Label m/z RT Algorithm Mass
Cpd3: C23H25N506S 522.1427 0.19 Find by Molecular Feature 499.1533

MFE MS Spectrum

x10 5 Cpd 3: C23 H25 N5 06 S: +ESI MFE Spectrum (0.139-0.389 min) Frag=175.0v 132.d
1.4 522.1427
C23H25N5Na 06 S
1.2
1
0.8
0.6
0.4 |
0.2 |
L
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
500.1606 | 1 95973.61 [C23 H26 N5 06 S (M+H)+
501.1627 | 1 26608.09 |C23 H26 N5 06 S (M+H)+
502.1616 | 1 8355.98 |C23 H26 N5 06 S (M+H)+
503.1607 | 1 1819.11 |[C23 H26 NS 06 S (M+H)+
522.1427| 1 131673.11 |C23 H25 N5 Na 06 S (M+Na)+
523.1449| 1 35452.16 |C23 H25 N5 Na 06 S (M+Na)+
524.1438| 1 11939.44 |C23 H25 N5 Na 06 S (M+Na)+
525.1448| 1 2933.57 |C23 H25 N5 Na 06 S (M+Na)+
526.1442| 1 554.8|C23 H25 N5 Na 06 S (M+Na)+
999.3129] 1 7780.4 (2M+H)+
Predicted pe Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 500.1606 500.1598 -1.48/ 100 100 72.05 71.58
2 501.1627 501.1627 -0.03/ 27.72 28.02 19.97 20.06
= 502.1616 502.1607 -1.77 8.71 9.49 6.27 6.79
4 503.1607 503.1618 2.3 1.9 1.89 137 1.35
5 504.1635 504.1631 -0.74 0.47 0.3 0.34 0.21
--- End Of Report -—
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'H NMR (400 MHz, CDCl5) of compound 13b:
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13C NMR (101 MHz, Acetone-dg) of compound 13b:
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HRMS of compound 13b:

Qualitative Compound Report

Data File 130.d Sample Name 130
Sample Type Sample Position Vial 29
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 04-03-2013 PM 2:54:21
IRM Calibration Status DA Method SamplePurity-Default.m
Comment
Sample Group Info. OZN—(/\)N\/V“\ Ve o)
Acquisition SW 6200 series TOF/6500 series N~ 0 OGN N-8’
Version Q-TOF B.05.01 (B5125) N\l 6’
Compound Table
~MFG DT
[ Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 7: C24 H27 N5 06 S 0.189 513.1682 C24 H27 N5 06 S C24 H27N506 S 0.06 C24 H2Z7N506 S
Compound Label m/z RT Algorithm Mass
Cpd 7: C24 H27 N506S 536.1575 0.189 Find by Molecular Feature 513.1682
MFE MS Spectrum
x10 4 |Cpd 7: C24 H27 N5 O6 S: +ESI MFE Spectrum (0.133-0.450 min) Frag=175.0V 130.d
7 536
6
5
4
3
2 ]
1 !
0 |
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
514.1756| 1 60715.67 |C24 H28 N5 06 S (M+H)+
515.1774| 1 17094.04 |C24 H28 N5 06 S (M+H)+
516.1768| 1 5631.22 |C24 H28 N5 06 S (M+H)+
517.177] 1 1253.21 {C24 H28 N5 06 S (M+H)+
518.1843| 1 303.74 |C24 H28 N5 06 S (M+H)+
536.1575| 1 65085.88 |C24 H27 N5 Na 06 S (M+Na)+
537.1599| 1 18342.49 |C24 H27 NS Na 06 S (M+Na)+
538.1583| 1 6474.68 |C24 H27 NS Na 06 S (M+Na)+
539.161| 1 1824.41 [C24 H27 N5 Na 06 S (M+Na)+
540.1525| 1 461.27 |C24 H27 N5 Na 06 S (M+Na)+
Predicted pe Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % (Abund Sum % Calc Abund Sum %
1 514.1756 514.1755 -0.16 100 100 71.43 70.8
2 515.1774 515.1784 1.88 28.15 29.12 20.11 20.62
3 516.1768 516.1765 -0.54 9.27 9.8 6.63 6.94
4 517.177 517.1776 1.16 2.06 2 1.47 1.41
5 518.1843 518.1789 -10.51 0.5 0.32 0.36 0.23
--- End Of Report ---
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'H NMR (400 MHz, CDCl5) of compound 13c:
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DEPT (101 MHz, Acetone- ds) of compound 13c:
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HRMS of compound 13c:

Qualitative Compound Report

Data File 129.d Sample Name 129
Sample Type Sample Position Vial 28
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 04-03-2013 PM 2:52:50
IRM Calibration Status ST va vethod SamplePurity-Default.m
Comment
.
Sample Group Info. O,N J\ SN N\ /9
Acquisition SW 6200 series TOF/6500 series N (o] (o] N N—/S
Version Q-TOF B.05.01 (B5125) 7 o’Q
o_
Compound Table 3 3
"MFG Dt
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 4: C24 H27 N5 07 S 0.193 529.1625 C24 H27 N5 07 S C24 H27N507 § 111 C24H27 N5 07 S
Compound Label m/z RT Algorithm Mass
Cpd 4: C24 H27 N5 07 S 552.1519  0.193  Find by Molecular Feature 529.1625
MFE MS Spectrum
x10 4 |Cpd 4: C24 H27 N5 O7 S: +ESI MFE Spectrum (0.138-0.471 min) Frag=175.0V 129.d
i 5562.1519
6 C24 H27 NE NaO78
5 |
4
3
2 |
: L]
0
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund | Formula Ion
530.17| 1 60821.04 |C24 H28 N5 07 S (M+H)+
531.1725] 1 16136.43 |C24 H28 N5 07 S M+H)+
532.1713] 1 6062.18 |C24 H28 N5 07 S (M+H)+
533.1722] 1 1298.96 |C24 H28 N5 07 S (M+H)+
534.1701) 1 314.62|C24 H28 N5 07 S (M+H)+
552.1519] 1 62713.42 [C24 H27 N5 Na 07 S (M+Na)+
553.1543| 1 20132.32 |C24 H27 N5 Na O7 S (M+Na)+
554.153| 1 6592.82 [C24 H27 N5 Na 07 S (M+Na)+
555.1548| 1 1416.09 |C24 H27 N5 Na 07 S (M+Na)+
556.1532| 1 303.69 |C24 H27 N5 Na O7 S (M+Na)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 530.17 530.1704 0.7 100 100 71.86 70.63
2 531.1725 531.1733 1.46 26.53 29.16 19.07 20.6
3 532.1713 532.1715 0.44/ 9.97 10.02 7.16 7.08
4 533.1722 533.1727 0.85 2.14 2.06 1.53 1.45
5 534.1701 534.1739 7.21 0.52 0.34 0.37 0.24
--- End Of Report ---
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'H NMR (400 MHz, CDCl5) of compound 13d:
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13C NMR (126 MHz, Acetone- ds) of compound 13d:
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HRMS of compound 13d:

Qualitative Compound Report

Data File 39.d Sample Name 39
Sample Type Sample Position Vial 10
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:34:28
IRM Calibration Status [BliEcess T DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
F
Comp d Table
MFG DIt
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 20: C23H24 FN506S] 0189 517.1439 C23H4FN506S C2IH2M4 FNS06S -1.56 C23H4FNSO6S
Compound Label m/z RT Algorithm Mass
Cpd 20: C23 H24 F N5 06 518.1514  0.189  Find by Molecular Feature 517.1439
S
MFE MS Spectrum
x10 5 |Cpd 20: C23 H24 F N5 06 S: +ES| MFE Spectrum (0.127-0.581 min) Frag=175.0V 39.d
w
T 18
6 =2
5 i
4 o
2 |
1 |
ok . Ll
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
518.1514| 1 747523.13 |C23 H25 FN5 06 S (M+H)+
519.1535] 1 192352.86 [C23 H25 F N5 06 S (M+H)+
520.1517| 1 58434.13 |C23 H25 F N5 06 $ (M+H)+
521.1527] 1 11963.62 [C23 H25 F N5 06 S (M+H)+
522.1535] 1 2321.01 [C23 H25 F N5 06 S (M+H)+
540.1329] 1 296718.03 [C23 H24 F N5 Na 06 S (M+Na)+
541.1351] 1 77581.06 |C23 H24 F NS Na 06 S (M+Na)+
542.1337| 1 21806.8 [C23 H24 F N5 Na 06 S (M+Na)+
5431338 1 4367.32|C23 H24 F N5 Na 06 S (M+Na)+
544.1365| 1 1012.07 |C23 H24 F N5 Na 06 S (M+Na)+
Predicted pe Match Table
Isotope m/z Calcmjz Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 518.1514 518.1504 -1.91 100 100 73.8 71.57
4 519.1535 519.1533 -0.46 25.73 28.01 18.99 20.05
3 520.1517 520.1513 -0.86 7.82 9.49 5.77 6.79
4 521.1527 521.1524 -0.62 1.6 1.89 1.18 1.35
5 522.1535 522.1537 0.24 0.31 0.3 0.23 0.21
6 523.1615 523.1553 -11.88 0.03 0.04 0.03 0.03
--- End Of Report ---
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'H NMR (400 MHz, CDCl; + two drops of Acetone-dg) of compound 13e:
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13C NMR (126 MHz, Acetone- ds) of compound 13e:
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HRMS of compound 13e:

Qualitative Compound Report

Data File 131.d Sample Name 131
Sample Type Sample Position Vial 30
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time  05-03-2013 PM 3:33:31
IRM Calibration Status DA Method SamplePurity-Default.m
Comment
Sample Group Info. N
Acquisition SW 6200 series TOF/6500 series 02N~(/;\/>‘/-“\ Rl /9
Version Q-TOF B.05.01 (B5125) N (o] (o] N N-S
i/ o”Q
Compound Table CF3
MFG DIff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 5: C24 H24 F3 N5 06 S| 0.191| 567.139 C24 H24 F3N5 06 S C24H24F3N506 S 1.74 C24 H24 F3N506 S
Compound Label m/z RT Algorithm Mass

'Cpd 5: C24 H24 F3 N5 06 590.1283

S

MFE MS Spectrum

0.191

Find by Molecular Feature 567.139

x10 4

590.1283

Cpd 5: C24 H24 F3 N5 O6 S: +ESI MFE Spectrum (0.133-0.400 min) Frag=175.0V 131.d

C24 H24d F3N5Na 06 S

|

I

i |
|

| |

O A NWAEOO N

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z |Abund Formula Ton
568.1467| 1 52409.59|C24 H25 F3 N5 06 S (M+H)+
569.1478( 1 17337.64|C24 H25 F3 N5 06 S (M+H)+
570.147| 1 5142.97|C24 H25 F3 N5 06 S (M+H)+
571.1492( 1 966.04|C24 H25 F3 N5 06 S (M+H)+
590.1283| 1 70586.38|C24 H24 F3 N5 Na 06 S (M+Na)+
591.1307{ 1 21044.2(C24 H24 F3 NS Na 06 S (M+Na)+
592.1288| 1 7011.18|C24 H24 F3 N5 Na 06 S (M+Na)+
593.1298( 1 1421.15(/C24 H24 F3 N5 Na 06 S (M+Na)+
594.1295( 1 392.26(C24 H24 F3 N5 Na 06 S (M+Na)+
Predicted Isotope Match Table
m/z Calc m/z Diff (ppm) [Abund % Calc Abund % |Abund Sum % Calc Abund Sum %
1 568.1467 568.1472 0.97 100 100 69.09 70.99
2 569.1478 569.1501 3.97 33.08 29.09 22.86 20.65
3 570.147 570.1482 2.24 9.81 9.79 6.78 6.95
4 571.1492 571.1493 0.2 1.84 1.99 1.27 1.41
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'H NMR (400 MHz, CDCl5) of compound 16:
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HRMS of compound 16:

Qualitative Compound Report

-Data File 49.d * Sample Name 49

Sample Type Sample Position Vial 9

Instrument Name Instrument 1 User Name vishal

Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:29:51
IRM Calibration Status ST T paMethad daily_report.m
Comment

Sample Group Info.

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (B5125)

Compound Table

—MFG DIfT
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 17: C18 H22 N4 06 0.186 390.1522 C18 H22 N4 06 C18 H22 N4 06 435 C18 H22 N4 06

Compound Label m/z RT Algorithm Mass
Cpd 17: C18 H22 N4 06  391.1601 0.186  Find by Molecular Feature 390.1522

MFE MS Spectrum
x10 3 |Cpd 17: C18 H22 N4 O6: +ESI MFE Spectrum (0.162-0.263 min) Frag=175.0V 49.d
w
25
2
15 S
1
0.5 l
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund |Formula Ion
391.1601) 1 2645.8 |C18 H23 N4 06 (M+H)+
392.1606| 1 643.4|C18 H23 N4 06 (M+H)+
393.1644| 1 492.58 |C18 H23 N4 06 (M+H)+
408.1895| 1 | 264.91|C18 H26 N5 06 (M+NH4)+
781.3162| 1 | 1422.69 (2M+H)+
782.3162| 1 966.88 (2M+H)+
783.312) 1 299.26 (2M+H)+
Predicted Isotope Match Table
m/z Calcm/z Diff (ppm) [Abund %  |Calc Abund %  |Abund Sum % Calc Abund Sum %
1 391.1601 391.1612 2.96 100 100 69.96 80.1
2 392.1606 392.1642 9.05 24.32 21.42 17.01 17.16
3 393.1644 393.1665 5.52 18.62 3.42 13.03 2.74
--- End Of Report —
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'H NMR (400 MHz, Acetone- dg) of compound 18a:
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13C NMR (101 MHz, Acetone- ds) of compound 18a :
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HRMS of compound 18a:

Qualitative Compound Report

Data File 154.d Sample Name 154
Sample Type Sample Position vial 10
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time  25-04-2013 PM 2:24:03
IRM Calibration Status SRS DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) lo)
/N
02N~Q:>/~ S—NH
Comp Table —
MFG Dift
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 56: C21 H21 N5 O5| 0.196| 423.155 €21 H21 N5 05 €21 H21 N5 05 -1.74 C21 H21 N5 05
‘Compound Label m/z RT Algorithm Mass
Cpd 56: C21 H21 N5 05  446.1441 0.196 Find by Molecular Feature 423.155
MFE MS Spectrum
x10 6 |Cpd 56: C21 H21 N5 O5: +ESI MFE Spectrum (0.107-0.746 min) Frag=175.0V 154.d
8
2 ;i%’
=2
15 @ =
32
1 b g
o 3
0.5 %
i
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
424.1625| 1 481020.06|C21 H22 N5 05 (M+H)+
425.1651| 1 116235.84|C21 H22 N5 05 (M+H)+
426.1671) 1 18291.17|C21 H22 N5 05 (M+H)+
446.1441( 1 2215807.75/C21 H21 N5 Na O5 (M+Na)+
447.1476| 1 501260.72|C21 H21 N5 Na O5 (M+Na)+
448.1494| 1 70581.26]/C21 H21 N5 Na 05 (M+Na)+
847.3158| 1 23094.38 (2M+H)+
869.3006] 1 | 340590.78 (2M+Na)+
870.3025] 1 160836.86 (2M+Na)+
871.3041| 1 41154.98 (2M+Na)+
Predicted Isotope Match Table
m/z Calc m/z Diff (ppm) |Abund % Calc Abund %  |Abund Sum % Calc Abund Sum %
1 424.1625 424.1615 -2.26| 100 100 77.64 77.2
2 425.1651 425.1645) -1.48 24.16 24.98 18.76 19.29
3 426.1671 426.167 -0.39 3.8 4.02 2.95 3.1
4 427.169 427.1694 0.95 0.77 0.49 0.6 0.37
5 428.1696 428.1719 5.37 0.06 0.05 0.05 0.04
--- End Of Report ---
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'H NMR (400 MHz, Acetone- dg) of compound 18b:
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HRMS of compound 18b:

Qualitative Compound Report

Data File 76.d Sample Name 76
Sample Type Sample Position Vial 3
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 26-04-2013 PM 1:42:40
IRM Calibration Status SHEEST T paMethod daily_report.m
Comment OCH;
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series / N O
Version -TOF B.05.01 (B5125 _(\ /\/./..
Q ( ) O,N //\\ N >—NH
N (o] (o] NH
Comp d Table
MFG Diff

Compound Label RT Mass Formula MFG Formula (ppm) DB Formula

Cpd 28: C21 H21 N5 06 0.188 439.1493 C21 H21 N5 06 €21 H21 N5 06 -0.24] C21 H21 N5 06
Compound Label m/z RT Algorithm Mass
Cpd 28: C21 H21 N506 440.1566 0.188  Find by Molecular Feature 439.1493

MFE MS Spectrum
x10 4 |Cpd 28: C21 H21 N5 06: +ESI MFE Spectrum (0.136-0.338 min) Frag=175.0V 76.d
8 ¥
7
6
5
4
3
2
1 1
0 ]
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
440.1566| 1 76818.89 [C21 H22 N5 06 (M+H)+
441.1593| 1 16960.28 |C21 H22 N5 06 (M+H)+
442.162| 1 3512.6 [C21 H22 NS 06 (M+H)+
443.1663] 1 806.32|C21 H22 N5 06 (M+H)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 440.1566 440.1565 -0.27 100 100 78.31 77.04
2| 441.1593 441.1594 .0.16 22.08 25.02 17.29 19.28
3 442.162 442.1618 -0.43 457 4.24 3.58 3.26
4 443.1663 443.1643 4,59 1.05 0.54 0.82 0.41
--- End Of Report ---
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"H NMR (400 MHz, Acetone- dg) of compound 18c:
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13C NMR (101 MHz, Acetone- ds) of compound 18c:
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HRMS of compound 18c:

Qualitative Compound Report

69

Data File 156.d Sample Name 156
Sample Type Sample Position Vial 8
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 25-04-2013 PM 2:12:57
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series o
Version Q-TOF B.05.01 (B5125) /N
O,N AN “—NH
N= 0 o@—NH
Compound Table
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 48: C22 H23 N5 05 0.194 437.1711 €22 H23 N5 05 C22 H23 N5 05 -2.6 C22 H23 N5 05
Compound Label m/z RT Algorithm Mass
Cpd 48: C22 H23 N5 05 460.1602  0.194 Find by Molecular Feature 437.1711
MFE MS Spectrum
x10 6 |Cpd 48: C22 H23 N5 O5: +ESI MFE Spectrum (0.123-0.729 min) Frag=175.0V 156.d
1.75 8
15 o E
1.25 =z
e
1 gL
0.75 B o
05 o
0.25 | 5
&
L L
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
ounts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund |Formula Ion
438.1781| 1 276302.25 [C22 H24 N5 05 (M+H)+
439.1807| 1 70332.48 |C22 H24 N5 05 (M+H)+
440.1832| 1 10671.2 |C22 H24 NS OS (M+H)+
460.1602| 1 1729835.5 |C22 H23 N5 Na 05 (M+Na)+
461.1635| 1 403361.31 |C22 H23 N5 Na O5 (M+Na)+
462.1653| 1 61601.47 |C22 H23 NS Na 05 (M+Na)+
463.1678| 1 8330.23 |C22 H23 NS Na 05 (M+Na)+
897.3312) 1 97882.28 (2M+Na)+
898.3339| 1 44786.88 (2M+Na)+
899.3355| 1 13765.58 (2M+Na)+
Predicted pe Match Table
|Isotope m/z Calc m/z Diff (ppm) |Abund %  |Calc Abund % Abund Sum % Calc Abund Sum %
1 438.1781 438.1772 =217 100 100 77.02 76.38
2 439.1807 439.1801 -1.35 25.45 26.09 19.61 19.93
3 440.1832 440.1827 . =116 3.86 4.3 2.97 3.28
a 441.1873 441.1852 -4.9 0.52 0.53 0.4 0.4
--- End Of Report ---




'H NMR (400 MHz, Acetone- dg) of compound 18d:
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DEPT (101 MHz, Acetone- dg) of compound 18d:
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"H NMR (400 MHz, Acetone- dg) of compound 18e:
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13C NMR (101 MHz, Acetone- ds) of compound 18e:
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HRMS of compound 18e:

Qualitative Compound Report

Data File 155.d Sample Name 155
Sample Type Sample Position Vial 2
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 25-04-2013 PM 1:33:54
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) o
S NN o
N (0] OONH
Comp d Table
MFG DIff
Comp Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 27: C24 H27 NS 05 0.195 465.2025 €24 H27 N5 05 C24 H27 N5 05 -2.81 €24 H27 N5 05
Compound Label m/z RT Algorithm Mass
Cpd 27: C24 H27 N5 O5 466.2099 0.195 Find by Molecular Feature 465.2025
MFE MS Spectrum
x10 5 |Cpd 27: C24 H27 N5 O5: +ES| MFE Spectrum (0.113-0.534 min) Frag=175.0V 155.d
-
35 &
3 2
P
25
2
1.5
1
0.5
1
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
466.2099| 1 369189.31 [C24 H28 NS 05 (M+H)+
467.2126 | 1 97556.08 |C24 H28 N5 05 (M+H)+
468.2152| 1 15774.59 |C24 H28 NS 05 (M+H)+
469.2174| 1 2409.28 |C24 H28 N5 05 (M+H)+
470.2223| 1 633.19 |C24 H28 NS 05 (M+H)+
953.3967| 1 329411.44 (2M+Na)+
954.399| 1 172062.36 (2M+Na)+
955.4005| 1 52302.04 (2M+Na)+
956.4025| 1 11259.03 (2M+Na)+
957.4058| 1 2029.35 (2M+Na)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % |Calc Abund % _ |Abund Sum % Calc Abund Sum %
1 466.2099 466.2085 -2.94 100 100 76.03 74.7
2| 467.2126 467.2115 -2.35 26.42 28.3 20.09 21.14
- | 468.2152 468.2141 -2.26 4.27 4.89 3.25 3.65
4/ 469.2174 469.2166 -1.72 0.65 0.63 0.5 0.47
5 470.2223 470.2191 -6.84 0.17 0.07 0.13 0.05
--- End Of Report -~
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"H NMR (400 MHz, Acetone-ds) of compound 18f:
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DEPT (101 MHz, Acetone- ds) of compound
18f:
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'H NMR (400 MHz, Acetone- dg) of compound 18g:
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HRMS of compound 18g:

Qualitative Compound Report

Data File 10d Sample Name 10

Sample Type Sample Position Vial 2

Instrument Name Instrument 1 User Name vishal

Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 AM 11:53:16

IRM Calibration Status SRS oA Method daily_report.m

Comment [od F3
Sample Group Info.

Acquisition SW 6200 series TOF/6500 series

(0]
Version Q-TOF B.05.01 (B5125) OzN—@\y”\ }—NH
N (o] OONH

Comp d Table
MFG DIff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 66: C21 H18 F3 N5 05 0.194 477.1278 C21 H18 F3 N5 05 C21 H18 F3 N5 05 -3.85 C21 H18 F3 N5 05
Compound Label m/z RT Algorithm Mass
Cpd 66: C21 HI8 F3 N5 500.1171 0.194  Find by Molecular Feature 477.1278
05
MFE MS Spectrum
x10 6 |Cpd 66: C21 H18 F3 N5 O5: +ESI MFE Spectrum (0.135-0.589 min) Frag=175.0V 10.d
14 7]
o
1.2 =
1 g2
0.8 é g
0.6 b - T
0.4 & }E
0.2 g
i L
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
478.1351| 1 391020.72 |C21 H19 F3 NS 05 (M+H)+
479.1377| 1 89762.49 |C21 H19 F3 N5 O5 (M+H)+
480.1399| 1 16418.73 |C21 H19 F3 N5 05 (M+H)+
500.1171 1 1318063.88 |C21 H18 F3 N5 Na 05 (M+Na)+
501.12) 1 292724.84 |C21 H18 F3 N5 Na 05 (M+Na)+
502.1218| 1 45504.16 |C21 H18 F3 N5 Na OS5 (M+Na)+
955.2603| 1 10123.84 (2M+H)+
977.2446| 1 87354.54 (2M+Na)+
978.2472| 1 40698.2 (2M+Na)+
979.2481| 1 11685.93 (2M+Na)+
Predicted Isotope Match Table
|Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 478.1351 478.1333 -3.88 100 100 78.25 77.25
2 479.1377 479.1362 <32 22.96 24.95 17.96 19.27
3 480.1399 480.1387 -2.48 4.2 4.01 3.29 3.1
4 481.1418 481.1412 -1.36 0.64 0.48 0.5 0.37
- End Of Report -—
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'H NMR (400 MHz, Acetone- dg) of compound 18h:
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HRMS of compound 18h:

Qualitative Compound Report

Data File 75.d Sample Name 75
Sample Type Sample Position Vial 12
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 23-04-2013 PM 12:48:21
IRM Calibration Status Bl oA Method daily_report.m
Comment OCF3
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series N 0.
Version -TOF B.05.01 (B5125
N" 0 OQNH
Comp d Table
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 30: C21 H18 F3 N5 06 0.19 493.1226 C21 H18 F3 N5 06 C21 H18 F3 N5 06 -3.43 €21 H18 F3 N5 06
Compound Label m/z RT Algorithm Mass
Cpd 30: C21 HI8 F3N5 494.1301  0.19  Find by Molecular Feature 493.1226
06
MFE MS Spectrum
x10 5 |Cpd 30: C21 H18 F3 N5 O6: +ES| MFE Spectrum (0.137-0.557 min) Frag=175.0V 75.d
o}
4 ‘E
8l
3 ;‘2
ex
2 ~
&) w©
<
1 &
~
«©
o

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z 2z |Abund |Formula Ton
494.1301) 1 425507.5 |C21 H19 F3 N5 06 (M+H)+
495.1321| 1 102443.92 [C21 H19 F3 N5 06 (M-+H)+
496.1346| 1 17593.5 [C21 H19 F3 N5 06 (M+H)+
497.1371] 1 2305.29 |C21 H19 F3 N5 06 (M+H)+
498.1403| 1 513.64 [C21 H19 F3 N5 06 (M+H)+
987.2508| 1 9960.06 (2M+H)+
988.254| 1 5149.56 (2M+H)+
989.2548| 1 1316.09 (2M+H)+
990.2558| 1 507.89 (2M+H)+
Predicted pe Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % [Abund Sum % Calc Abund Sum %
1 494.1301 494.1282 -3.84 100 100 77.6 77.04
v 495.1321 495.1311 -1.93 24.08 24.99 18.68 19.25
3 496.1346 496.1336 -2.04 4.13 4.23 3.21 3.26
4 497.1371 497.136 =210 0.54 0.54 0.42 0.41
- 498.1403 498.1384 -3.71 0.12 0.06 0.09 0.04
-=- End Of Report ---

80



'H NMR (400 MHz, DMSO- dg) 18i:
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13C (126 MHz, Acetone- dg) of compound 18i:
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HRMS of compound 18i:

Qualitative Compound Report

Data File 157.d Sample Name 157
Sample Type Sample Position Vial 11
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 25-04-2013 PM 2:29:34
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG Diff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 46; C21 H2INS 051 0.191 4231547 €21 H21 NS 05 C21 H21 N5 O -1.00 €21 H21 N5 05
Compound Label m/z RT Algorithm Mass
Cpd 46: C21 H21 N50O5 446.1439  0.191  Find by Molecular Feature 423.1547

MFE MS Spectrum

x10 6
1.75

15
1.25
1
0.75
0.5
0.25

446.1439
CZTHZI N5 Na 05

Cpd 46: C21 H21 N5 O5: +ESI MFE Spectrum (0.122-0.660 min) Frag=175.0V 157.d

869.2977

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

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

MS Spectrum Peal List
m/z z |Abund Formula Ion
424.1615| 1 150094.02 [C21 H22 N5 05 (M+H)+
425.1644| 1 45985.77 [C21 H22 NS 05 (M+H)+
426.1668| 1 7359.09 |C21 H22 N5 05 (M+H)+
446.1439| 1 1654300 |C21 H21 N5 Na 05 (M+Na)+
44714711 1 365540.19 | C21 H21 N5 Na 05 (M+Na)+
448.1488| 1 54503.18 [C21 H21 N5 Na 05 (M+Na)+
445.1512] 1 6121.76 |C21 H21 N5 Na 05 (M+Na)+
869.2977| 1 60737.33 (2M+Na)+
870.3005| 1 29825.42 (2M+Na)+
871.3036] 1 7960.52 (2M+Na)+
Pr d pe Match Table
Isotope m/z Calcm/z  |Diff (ppm) |Abund % [Calc Abund % [Abund Sum % Calc Abund Sum %
1 424.1615 424.1615 0.01 100 100 77.68 71.23
e 425.1644 425.1645 0.18 24.19 24.98 18.79 19.29
3 426.1668 426.167 0.38 3.87 4.02 3.01 3.11
4 427.167 427.1694 5.67 0.66 0.49 0.52 0.37
--- End Of Report ---
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"H NMR (400 MHz, Acetone- dg) of compound 18j:
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13C NMR (126 MHz, Acetone- ds) of compound 18;:
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HRMS of compound 18j:

Qualitative Compound Report

Dt File i Sample Name 198
Sampd Type Saiy Posities Wl &
Enitrement Mams LT b M
Acg Method o St M Acgared Time 13 il bl 4 Pl 231053
ERM Calibvation Status _mw darky_rigenls
Coammest
Sampls Group Enfa. fo)
Acssinition SW 6200 aavics TOF 6500 aariis ‘(/\N/y
Viarsion QTOF BOS.03 {BS135) ON—=< _| "\, S NH F
N~ ™0 (o] NH
Compound Tabde
MG Gl
[ Labsel mr Hass Formula MEG Furmsla Lppm) DB Fesmula
Cedal: OHIBFNG 06| 0072  AL7-L3E3, T3 i F M5 06 30 HLE F IS 05 FXT] 0 HiE F 1 05
Compound Label m/fz RT Algosithm Mass
Cpd 42: C20 H18 FNS 05 |428.135% |0.Z72 |Find by Molecular Feabore |427.1283
MFE S Seadtrufn
Jn 4 |G 420 G20 HE F M5 O5; +ES1 MFE Spactrum (02100427 min} Frig=135.00 1544
2.5
2
1.54
1
n 54
o T T T T T T
150 00 250 300 350 400 450 200 dF BOO BS0 00 Y50 800 &S0 @00 450
Eounts va, Mums-lo-Changs (m')
M5 m Peak List
m/x £ [Abund Furmsla [
48.1356 1 4661.77| 030 Hi9 F NS O5 jrta]e
[EFET I 508,37 |30 14 F NG 05 firerie
[EEER 106459 (20 H19 F M5 05 fireerie
Predicted I Match Tabie
[ B Cale mfe | DT (pees)  [Abund % [Cale Abund % [Abund Ses % Cale Abund Sum % |
i  epmg3se] 4081365 1493 100 a0 T3 7835
2| erhi3mE]  409.13ed 1B .7 FEN] 1787 187
Bl | 43 4.3z .76 34 204
e Eed O Rigat e
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'H NMR (400 MHz, Acetone- dg) of compound 18k:
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3C NMR (126 MHz, Acetone- ds) of compound 18k:
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HRMS of compound 18k:

Qualitative Compound Report

Data File 159.d Sample Name 159
Sample Type Sample Position vial 5
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 25-04-2013 PM 1:50:31
IRM Calibration Status DA Method daily_report.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series s
Version -TOF B.05.01 (B5125; N
Q (B5125) OzN*(/;]\y"\ SNH
N (o] O—< >—NH

Comp d Table

C Label RT Mass Formula MFG Formula (ppm) DB Formula

Cpd 45: C21 H21 N5 04 S 0.192 439.1325 C21 H21 N5 04 S C21H21N504 S -2.42 C21 H21 N504 S

Compound Label m/z RT Algorithm Mass
Cpd 45: C21 H21 NS O4 5 462.1218  0.192  Find by Molecular Feature 439.1325

MFE MS Spectrum
x10 6 |Cpd 45: C21 H21 N5 O4 S: +ESI MFE Spectrum (0.045-0.684 min) Frag=175.0V 159.d
: g
08 ®i2
Nip
0.6 g E
04 = &
8 g
0.2 ol
S
guil g
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
440.1397| 1 392716.75 |C21 H22 N5 04 S (M+H)+
441.1419| 1 92456.56 [C21 H22 N5 04 S (M+H)+
442.1396| 1 29126.16 [C21 H22 N5 04 S (M+H)+
462.1218| 1 1009893.38 |C21 H21 NSNa 04 S (M+Na)+
463.1242| 1 237781.36 |C21 H21 N5 Na 04 S (M+Na)+
464.1218| 1 65488.94 [C21 H21 N5 Na 04 S (M+Na)+
465.1225| 1 12407.11 |C21 H21 N5 Na 04 S (M+Na)+
901.2533| 1 39404.55 (2M+Na)+
902.256] 1 20450.59 (2M+Na)+
903.2542| 1 9607.17 (2M+Na)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 440.1397 440.1387 -2.31 100 100 75.54 73.64
2 441.1419 441.1415 -0.92 23.54 25.73 17.78 18.95
3 442.1396 442.139 =131 7.42 8.48 5.6 6.24
4 443.1397 443.1401 0.88 1.42 1.58 1.07 1.16
=== End Of Report ---
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"H NMR (400 MHz, Acetone- dg) of compound 18!:
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DEPT (101 MHz, Acetone- ds) of compound 18l:
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'H NMR (400 MHz, Acetone- dg) of compound 18m:
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13C NMR (126 MHz, Acetone- ds) of compound 18m:
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HRMS of compound 18m:

Qualitative Compound Report

Data File 158.d Sample Name 158
Sample Type Sample Position Vial 6
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time  23-04-2013 PM 12:11:24
IRM Calibration Status “ DA Method dally_report.m
Comment
OMe
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) s
—
ON—C | S—NH
N (0} OONH
Comp Table
MFG Diff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 35: C21 H21 N5 O5 S| 0.19] 455.128 C21 H21 N5 05§ C21 H21N505 S -3.6| C21 H21 N505 S
Compound Label m/z RT Algorithm Mass
/Cpd 35: C21 H21 N5 05 S |478.1173 0.19 Find by Molecular Feature 455.128
MFE MS Spectrum
x10 5 |Cpd 35: C21 H21 N5 OS5 S: +ESI MFE Spectrum (0.137-0.541 min) Frag=175.0V 158.d
5 8
. el2
5 = 0
4 B
3 =
2 8 &
~N
1 o
0 = =
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Pealk List
mj/z z |Abund Formula Ion
456.1346| 1 267089.28|C21 H22 N5 05 § (M+H)+
457.1373] 1 62989.73|C21 H22 N5 05 S (M+H)+
458.1352| 1 19896.4|C21 H22 N5 05 S (M+H)+
459.1351] 1 4993.02|C21 H22 N5 05 S (M+H)+
478.1173| 1 694493.38|C21 H21 N5 Na 05 S (M+Na)+
479.1196( 1 171712.8|C21 H21 N5 Na 05 S (M+Na)+
480.1178] 1 50091.35|C21 H21 N5 Na 05 S (M+Na)+
481.1185| 1 8318.98|C21 H21 N5 Na 05 S (M+Na)+
933.2434] 1 14903.71 (2M+Na)+
934.2458] 1 7792.14 (2M+Na)+
Predicted I pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % |Abund Sum % Calc Abund Sum %
1 456.1346 456.1336 -2.18 100 100 75.24) 73.47
2| 457.1373 457.1364| -1.85 23.58 25.77 17.75] 18.94
3 458.1352 458.134 -2.65 7.45 8.69 5.61] 6.39
4| 459.1351 459.1352 0.16 1.87 1.64 1.41 1.2
--- End Of Report ---
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'H NMR (400 MHz, CDCl5) of compound 18n:
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3C NMR (126 MHz, Acetone- ds) of compound 18n:
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HRMS of compound 18n:

Qualitative Compound Report

Data File 160.d Sample Name 160
Sample Type Sample Position Vial 4
Instrument Name Instrument 1 User Name vishal
Acq Method vishal_12-01-13.m Acquired Time 25-04-2013 PM 1:45:01
IRM Calibration Status BEESS T oA Methad daily_report.m
Comment
OCF;
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (BS5125) /N S
oN— | Dy S—NH
N"0 o@—NH
Comp d Table
MFG DIff
Ce Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 34: C2L HIBF3N505 S 0.189 509.1003 C21 HIBF3N5055 C21 HIBF3N505S -4.46 C21HIBF3NS 055
Compound Label m/z RT Algorithm Mass
Cpd 34: C21 HI8 F3 N5  532.0897 0.189  Find by Molecular Feature 509.1003
055
MFE MS Spectrum
x10 5 |Cpd 34: C21 H18 F3 N5 O5 S: +ESI MFE Spectrum (0.132-0.536 min) Frag=175.0V 160.d
»
8
8 ©
5z
6 82
SR
’ B
EI
2 13
11
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
510.1072| 1 372018.91 |C21 H19 F3 N5 O5 5 (M+H)+
511.1093( 1 82208.01 |C21 HI9 F3N5 05 S (M+H)+
512.1063| 1 26629.29 |C21 HI9 F3N5 05 S (M+H)+
513.1074] 1 5909.52|C21 HI9 F3N505 S (M+H)+
532.0897| 1 906346.94 |C21 H18 F3 N5 Na 05 S (M+Na)+
533.092( 1 213711 |C21 H18 F3 N5 Na O5 S (M+Na)+
534.0894| 1 58201.91 |C21 H18 F3 N5 Na 05 § (M+Na)+
535.0898( 1 12644.91 |C21 HI8 F3N5Na 05 S (M+Na)+
536.0905) 1 1676.35 [C21 H18 F3 N5 Na 05 S M-+Na)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 510.1072 510.1054 -3.59 100 100 76.43 73.5
2 511.1093 511.1082 -2.3 22.1 25.74 16.89 18.92
3 512.1063 512.1057 = 7.16 8.68 5.47 6.38
4 513.1074 513.1069 -0.96 1.59 1.63 1.21 1.2
-—- End Of Report ---
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