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A General information

All melting points (mp) were measured on a melting point apparatus with a
microscope and a hot stage and were uncorrected. "TH-NMR spectra were determined
in CDCl; on a Bruker 400 spectrometer and chemical shifts were reported in parts per
million from internal TMS (8). Data for 'H-NMR are recorded as follows: chemical
shift (8, ppm), multiplicity (integration, s=singlet, d=doublet, dd=doublets, t=triplet,
g=quartet, m=multiplet or unresolved, coupling constants (s) in Hertz). 3C-NMR
spectra were obtained by using the same NMR spectrometers. High-resolution mass
spectra (HRMS) was performed with 200-300 mesh silica gel using flash column
techniques. All of the reagents obtained commercially were used directly unless
otherwise noted.

B Experiment procedure and characterization data for products
a General procedure for the synthesis of imidazopyridines 3

DLP (0.75 mmol, 2.5 equiv) was added to a solution of 1 (0.3 mmol, 1 equiv) and 2
(0.75 mmol, 2.5 equiv) in DCE (5 mL). The solution was stirred at 84°C for 12h.
Water (10 mL) was added to the solution and the mixture was extracted with DCM
(2x10 mL). The combined organic phase was dried over Na,SO,. After removal of
solvents with a rotary evaporater, the residue was purified on a silica gel column with
petroleum ether and ethyl acetate as eluent to afford the desired product 3.

b Characterization data

Ethyl 2-(2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (3a):

73% yield, white solid, mp = 128-130 °C; 'H NMR (400 MHz,

CH,COOEt  CDCly) & 8.14 (d, J = 6.8 Hz, 1H), 7.86 (d, J = 7.1 Hz, 2H), 7.

AN 68 (d, J = 9.1 Hz, 1H), 7.50 (t, J = 7.1 Hz, 2H), 7.42-7.38 (m,

NGE 1H), 7.26-7.22 (m, 1H), 6.88 (t, J = 7.1 Hz, 1H), 4.24 (g, J = 7.1

Hz, 2H), 4.06 (s, 2H), 1.29 (t, J = 7.1 Hz, 3H); 13C NMR (101

MHz, CDCls) 6 169.4, 145.1, 144.7, 134.1, 128.6, 128.6, 127.9, 124.5, 123.7, 117.6,

113.0, 112.4, 61.6, 30.9, 14.2. '"H NMR and '3C NMR data are consistent with those
reported in the literature. !

Ethyl 2-(2-(p-tolyl)imidazo[1,2-a]pyridin-3-yl)acetate (3b):

CH,COOEt 72% yield, yellow viscous liquid; 'H NMR (400 MHz,
AN CDCLy) 5 8.12 (d, J = 6.8 Hz, 1H), 7.74 (d, J = 7.6 Hz, 2H),
sy 7.66 (d, J = 8.8 Hz, 1H), 7.29 (d, J = 8.1 Hz, 2H), 7.23-7.19

(t, J= 7.8 Hz, 1H), 6.85 (t, J = 6.6 Hz, 1H), 4.21 (q, J = 7.2
Hz, 2H), 4.03 (s, 2H), 2.41 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz,
CDCl;) 6 169.5, 145.0, 144.6, 137.7, 131.1, 129.4, 128.5, 124.4, 123.7, 117.5, 112.7,
112.3, 61.6, 30.8, 21.3, 14.2. '"H NMR and '*C NMR data are consistent with those
reported in the literature.!



Ethyl 2-(2-(4-methoxyphenyl)imidazo[1,2-a|pyridin-3-yl)acetate (3¢):

CH,COOEt 75% vyield, yellow viscous liquid; '"H NMR (400 MHz,

CDCLy) & 8.13 (d, J = 6.8 Hz, 1H), 7.79 (d, J = 8.8 Hz,
OMe 2H), 7.66 (d, J = 8.8 Hz, 1H), 7.23 (t, J = 7.9 Hz, 1H),

7.03 (d, J = 8.8 Hz, 2H), 6.86 (t, J = 6.8 Hz, 1H), 4.23 (q,
J =7.1 Hz, 2H), 4.03 (s, 2H), 3.87 (s, 3H), 1.29 (t, J = 7.1 Hz, 3H); 13C NMR (101
MHz, CDCl;) 6 169.5, 159.5, 144.9, 144.5, 129.8, 126.6, 124.4, 123.6, 117.4, 114.1,
112.3, 112.3, 61.6, 55.3, 30.9, 14.2. HRMS (ESI): m/z calcd for C,gH;oN,O; [M+H]*:
311.1390; found: 311.1394.

Ethyl 2-(2-(4-chlorophenyl)imidazo[1,2-a]pyridin-3-yl)acetate (3d):

CH,COOEt 72% yield, yellow viscous liquid; '"H NMR (400 MHz,
CDCl;) § 8.14 (d, J = 6.8 Hz, 1H), 7.80 (d, J = 8.7 Hz, 2H),
Cl 7.66 (d,J = 8.7 Hz, 1H), 7.45 (d, J = 8.1 Hz, 2H), 7.24 (t, J
— 7.8 Hz, 1H), 6.8 (t, J = 6.8 Hz, 1H), 4.22 (q, J = 7.1 Hz,
2H), 4.01 (s, 2H), 1.28 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz, CDCl3) & 169.2,
145.0, 143.4, 134.0, 132.5, 129.8, 128.8, 124.9, 123.8, 117.6, 113.1, 112.6, 61.8, 30.8,
14.2. 'TH NMR and 3C NMR data are consistent with those reported in the literature.!
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Ethyl 2-(2-(2-chlorophenyl)imidazo[1,2-a]pyridin-3-yl)acetate (3e):
69% yield, yellow viscous liquid; '"H NMR (400 MHz, CDCl5) 6

CH,COOEt
N ? 8.05 (d, J= 6.8 Hz, 1H), 7.70 (d, J= 9.2 Hz, 1H), 7.58-7.54 (m,
- 0 1H), 7.50-7.47 (m, 1H), 7.36-7.33 (m, 2H), 7.24 (t, J = 7.8 Hz,
N N 1H), 6.88 (t, J = 6.8 Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.88 (s,

2H), 1.21 (t, J = 7.1 Hz, 3H); '3C NMR (101 MHz, CDCL3) &
169.0, 144.9, 142.1, 133.7, 133.0, 132.8, 129.7, 129.7, 126.7, 124.6, 123.9, 117.7,
114.9, 112.5, 61.4, 30.4, 14.1. HRMS (ESI): m/z caled for Ci7H;4CIN,O, [M+H]*:
315.0895; found: 315.0900.

Ethyl 2-(2-(thiophen-2-yl)imidazo[1,2-a]pyridin-3-yl)acetate (3f):

CH,COOEt 70% yield, yellow viscous liquid; '"H NMR (400 MHz, CDCl;) &
ANy 8.13 (d, J = 6.8 Hz, 1H), 7.65 (d, J = 9.2 Hz, 1H), 7.54 (d, J =
Pt | 3.6 Hz, 1H), 7.41 (d, J = 5.1 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H),

7.16 (t,J = 4.4 Hz, 1H), 6.87 (t,J= 6.8 Hz, 1H), 4.21 (q, /= 7.1
Hz, 2H), 4.12 (s, 2H), 1.27 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz, CDCl3) 3 169.0,
145.0, 139.0, 137.1, 127.8, 126.1, 125.3, 124.8, 123.6, 117.4, 112.6, 112.3, 61.7, 30.8,
14.2. "TH NMR and *C NMR data are consistent with those reported in the literature.!

Ethyl 2-(8-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (3g):

CH,COOEt  81% yield, brown solid; '"H NMR (400 MHz, CDCl;) & 7.99 (d,

Z NN J=6.8 Hz, 1H), 7.83 (dd, J = 6.8 Hz, 1.6 Hz, 2H), 7.49 (t, J =
Ay 7.6 Hz, 2H), 7.40 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 6.8 Hz, 1H),
6.80 (t, J = 6.8 Hz, 1H), 4.23 (q, J = 7.1 Hz, 2H), 4.02 (s, 2H),

2.68 (s, 3H), 1.28 (t, J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCl;) & 169.5, 145.3,



144.0, 134.0, 128.9, 128.6, 127.8, 127.5, 123.6, 121.5, 113.4, 112.6, 61.6, 30.9, 17.2,
14.1. HRMS (ESI): m/z caled for C;gH9N,O, [M+H]*: 295.1441; found: 295.1446.

Ethyl 2-(7-methyl-2-phenylimidazo[1,2-a|pyridin-3-yl)acetate (3h):
73% yield, yellow viscous liquid; '"H NMR (400 MHz, CDCl5)

CH,COOEt
. 2 5 8.02 (d,J = 6.8 Hz, 1H), 7.83 (d, J = 7.6 Hz, 2H), 7.50-7.44
/QL\\ (m, 3H), 7.38 (t, J = 7.2 Hz, 1H), 6.71 (d, J = 6.8 Hz, 1H),
N 423 (q,J = 7.1 Hz, 2H), 4.02 (s, 2H), 2.43 (s, 3H), 1.28 (1, J

= 7.1 Hz, 3H); BC NMR (101 MHz, CDCls) & 169.5, 145.4, 144.1, 135.6, 134.1,
128.6, 128.5, 127.8, 123.0, 115.9, 115.1, 112.4, 61.6, 30.8, 21.3, 14.2. HRMS (ESI):
m/z calcd for C1gH 9N,O, [M+H]*: 295.1441; found: 295.1445.

Ethyl 2-(6-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (3i):
75% yield, yellow viscous liquid; '"H NMR (400 MHz, CDCl;)

CH,COOEt
A ? §7.92 (s, 1H), 7.84 (dd, J = 7.2 Hz, J = 1.2 Hz, 2H), 7.62 (d,
\@\ J=9.2 Hz, 1H), 7.50 (t, J = 7.4 Hz, 2H), 7.40 (t, J = 7.4 Hz,
N 1H), 7.11 (dd, J = 9.2 Hz, 1.2 Hz, 1H), 4.25 (q, J = 7.1 Hz,

2H), 4.04 (s, 2H), 2.40 (s, 3H), 1.31 (t, J= 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls)
0 169.5, 144.3, 144.1, 134.1, 128.6, 128.6, 127.8, 127.8, 122.2, 121.4, 116.9, 112.7,
61.6, 30.9, 18.5, 14.2. HRMS (ESI): m/z calcd for CigH9N,O, [M+H]": 295.1441;
found: 295.1447.

Ethyl 2-(6-fluoro-2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (3j):
80% yield, yellow viscous liquid; 'H NMR (400 MHz,

CH,COOEt
N ? CDCl) § 8.10 (bs, 1H), 7.82 (d, J = 7.2 Hz, 2H), 7.66 (dd, J
- D = 9.6 Hz, J= 7.2 Hz, 5.2 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H),
N

7.41 (t,J="7.4Hz, 1H), 7.17 (dt, J= 8.9 Hz, J= 2.4 Hz, 1H),
4.25(q,J = 7.1 Hz, 2H), 4.02 (s, 2H), 1.31 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz,
CDCl;) 6 169.1, 153.4 (d, 'Jrc = 235.0 Hz, 1C), 146.0, 142.7, 133.7, 128.7, 128.5, 128.1,
118.0 (d, 3Jpc = 9.1 Hz, 1C), 116.5 (d, 2Jgc = 25.4 Hz, 1C), 114.5, 110.6 (d, 2Jzc = 41.1 Hz,
1C), 61.8, 30.9, 14.2. HRMS (ESI): m/z calcd for C7H;sFN,O4 [M+H]*: 299.1190;
found: 299.1194.

Ethyl 2-(6-chloro-2-phenylimidazo[1,2-a]|pyridin-3-yl)acetate (3k):
CH,COOEt 73% yield, yellow solid, yellow viscous liquid; '"H NMR
Cl_~ N \( : (400 MHz, CDCly) 6 8.22 (d, J = 0.8 Hz, 1H), 7.82 (d, J =
7.2 Hz, 2H), 7.68 (d, J = 9.6 Hz, 1H), 7.51 (t, J = 7.6 Hz,
N 2H), 7.45-7.40 (m, 1H), 7.23 (dd, J = 9.6 Hz, 1.9 Hz,1H),
427 (q,J = 7.1 Hz, 2H), 4.04 (s, 2H), 1.33 (t, /= 7.1 Hz, 3H); 13C NMR (101 MHz,
CDCly) 6 169.1, 145.5, 143.3, 133.4, 128.7, 128.6, 128.3, 126.1, 121.8, 120.8, 117.9,

113.7,61.9, 30.8, 14.1. HRMS (ESI): m/z calcd for C;7H;,CIN,O, [M+H]*: 315.0895;
found: 315.0900.



Ethyl 2-(6-bromo-2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (31):

CH,COOEt 76% yield, yellow solid, mp = 110-112 °C; 'H NMR (400

Bra_~ N MHz, CDCl;) 6 8.31 (s, 1H), 7.83 (d, J = 7.6 Hz, 2H), 7.60

P (d, J=9.2 Hz, 1H), 7.50 (t, J = 7.4 Hz, 2H), 7.44-7.40 (m,

N 1H), 7.30 (t, /= 8.8 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 4.04

(s, 2H), 1.33 (t, J= 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls) 8 169.0, 145.4, 143.4,

133.5, 128.7, 128.6, 128.2, 128.0, 124.0, 118.2, 113.5, 107.2, 61.8, 30.8, 14.2. HRMS
(ESI): m/z calced for C7H;,BrN,O, [M+H]*: 359.0390; found: 359.0399.

Ethyl 2-(8-(benzyloxy)-2-phenylimidazo[1,2-a]pyridin-3-yl)acetate (3m):
81% yield, brown viscous liquid; '"H NMR (400 MHz, CDCl;) &

CH,COOEt
N ’ 7.88 (d, J= 7.2 Hz, 2H), 7.74 (d, J = 6.8 Hz, 1H), 7.54-7.46 (m,
8 D 4H), 7.41-7.30 (m, 4H), 6.71 (t, J= 7.2 Hz, 1H), 6.53 (d, J = 7.6
N

Hz, 1H), 5.38 (s, 2H), 4.23 (q, J = 7.1 Hz, 2H), 4.02 (s, 2H),

OBn 1.28 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, CDCls) 8 169.4,
147.9, 143.8, 139.4, 136.2, 133.8, 128.9, 128.7, 128.5, 128.1, 127.9, 127.4, 116.8,
114.2, 112.4, 103.2, 70.7, 61.7, 31.0, 14.2. HRMS (ESI): m/z calcd for C,4H,3N,0;
[M+H]": 387.1703; found: 387.1715.

Ethyl 2-(6-phenylimidazo[2,1-b]thiazol-5-yl)acetate (3n):

CH,COOEt 75%yield, yellow viscous liquid; 'H NMR (400 MHz, CDCl;) 6

N 7.74 (d,J=17.6 Hz, 2H), 7.51 (d, J=4.4 Hz, 1H), 7.46 (t, J=7.6

(/\/IQ\ Hz, 2H), 7.35 (t, /= 7.4 Hz, 1H), 6.84 (d, J = 4.4 Hz, 1H), 4.22

(g, J = 7.1 Hz, 2H), 3.94 (s, 2H), 1.29 (t, J = 7.1 Hz, 3H); 1°C

NMR (101 MHz, CDCls) & 169.5, 149.1, 145.4, 134.2, 128.6, 127.8, 127.5, 118.0,

114.5, 112.4, 61.6, 31.6, 14.2. HRMS (ESI): m/z caled for C;5sH;5N,O,S [M+H]":
287.0849; found: 287.0852.

Ethyl 2-(2-phenylimidazo|[1,2-a]pyrimidin-3-yl)acetate (30):

CH,COOEt 81% yield, yellow solid, mp = 114-116 °C; '"H NMR (400 MHz,
AN CDCl5) 6 8.56-8.54 (m, 1H), 8.51 (dd, J = 6.8 Hz, 1.6 Hz, 1H),
C)\ 7.88 (d, J=7.2 Hz, 2H), 7.49 (t, J= 7.6 Hz, 2H), 7.43-7.33 (m,

N 1H), 6.93 (dd, J = 6.8 Hz, 4.0 Hz, 1H), 4.22 (q, J = 7.1 Hz, 2H),
4.07 (s, 2H), 1.29 (t, J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCl;) 8 169.0, 158.5,
149.7, 148.1, 145.8, 131.6, 128.8, 128.7, 128.4, 111.5, 108.6, 61.9, 30.5, 14.2. HRMS
(ESI): m/z calcd for CigH gN3O [M+H]*: 282.1237; found: 282.1242.

Diethyl 2-(2-phenylimidazo[1,2-a]pyridin-3-yl)malonate (3p):
CH(COOE), 75% vyield, yellow viscous liquid; 'H NMR (400 MHz, CDCl;)
N (\ : 6836 (d,J=6.4Hz, 1H), 7.77 (d, J=7.6 Hz, 2H), 7.70 (d, J =
P 9.2 Hz, 1H), 7.51 (t, J= 6.8 Hz, 2H), 7.45-7.41 (m, 1H), 7.26 (t,
N J=17.8 Hz, 1H), 6.84 (t, J = 6.8 Hz, 1H), 5.42 (s, 1H), 4.28-
4.23 (m, 4H), 1.28-1.25 (m, 6H); 3C NMR (101 MHz, CDCl;) 8 166.6, 146.3, 145.8,
133.7,129.1, 128.7, 128.3, 126.3, 125.3, 117.6, 112.1, 111.8, 62.5, 49.2, 14.0. HRMS

(ESI): m/z caled for Cy0HyN,O4 [M+H]*: 353.1496; found: 353.1503.
5



1-(2-phenylimidazo[1,2-a]pyridin-3-yl)propan-2-one (3q):
79% yield, yellow viscous liquid; '"H NMR (400 MHz, CDCls) 6

CH,COCH
A~ 27 786 (d,J =68 Hz, 1H), 7.69 (d, J = 7.9 Hz, 3H), 7.48 (t, J =
PN 7.6 Hz, 2H), 7.40 (t, J = 7.2 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H),
N

6.84 (t, J = 6.8 Hz, 1H), 4.15 (s, 2H), 2.20 (s, 3H); 3C NMR
(101 MHz, CDCls) & 204.0, 145.1, 144.5, 134.1, 128.8, 128.4, 128.0, 124.7, 123.4,
117.7, 113.5, 112.7, 39.6, 29.3. HRMS (ESI): m/z caled for C;sHsN,O [M+H]":
251.1179; found: 251.1180.

1-phenyl-2-(2-phenylimidazo[1,2-a]pyridin-3-yl)ethanone (3r):
65% yield, brown viscous liquid; '"H NMR (400 MHz, CDCls) 6

CH,COPh
AN 7.98 (d, J = 7.6 Hz, 2H), 7.92 (d, J = 6.8 Hz, 1H), 7.76 (d, J =
NGBS 9.2 Hz, 1H), 7.67 (d, J = 6.8 Hz, 2H), 7.61 (t, J = 7.4 Hz, 1H),

7.49-7.38 (m, 5H), 7.26-7.21 (m, 1H), 6.83 (t, J = 6.8 Hz, 1H),
4.74 (s, 2H); 3C NMR (101 MHz, CDCls) 6 194.7, 145.1, 144.4, 135.6, 133.9, 129.9,
128.9, 128.8, 128.7, 128.6, 128.0, 124.7, 123.8, 117.5, 113.8, 112.6, 34.8. HRMS
(ESI): m/z caled for C,1H7N,O [M+H]": 313.1335; found: 313.1335.

2-(2-phenylimidazo[1,2-a]pyridin-3-yl)acetonitrile (3s):

CN 79% yield, brown viscous liquid; '"H NMR (400 MHz, CDCls) &
A A 8.08 (d, J = 6.8 Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.72-7.69 (m,
PN 2H), 7.53 (t, J = 7.4 Hz, 2H), 7.48-7.42 (m, 1H), 7.35 (dt, J =

8.0 Hz, 0.8Hz, 1H), 7.02 (dt, J = 6.8 Hz, 0.8Hz, 1H), 4.17 (s,
2H); 3C NMR (101 MHz, CDCl3) § 145.4, 145.1, 133.0, 129.0, 128.6, 128.6, 125.5,
122.9, 118.0, 115.0, 113.5, 107.8, 13.9. HRMS (ESI): m/z caled for CysH;,N; [M+H]*:
234.1026; found: 234.1026.

Alpidem (A):

CH,CON(C4H),  81% yield, off white solid, mp = 137-139 °C; 'H

NMR (400 MHz, CDCl5) 5 8.26 (s, 1H), 7.59 (d, J =
Cl 8.8 Hz, 3H), 7.44 (d, J = 8.4 Hz, 2H), 7.18 (d, J =

9.6 Hz, 1H), 4.06 (s, 2H), 3.31 (t, J = 7.6 Hz, 2H),
3.15 (t, J = 7.8 Hz, 2H), 1.66-1.45 (m, 4H), 0.8 (t, J = 7.4 Hz, 3H), 0.78 (t, J = 7.3
Hz, 3H); 13C NMR (101 MHz, CDCls) 6 167.2, 143.6, 143.5, 134.2, 132.5, 129.9,
128.9, 126.2, 122.6, 120.7, 117.6, 115.6, 49.9, 48.0, 30.0, 22.3, 20.9, 11.3, 11.0. 'H
NMR and '3C NMR data are consistent with those reported in the literature.?

Zolpidem (B):
CH,CON(CH5), 71% yield, off white solid, mp = 193-195 °C; 'H NMR

Cl
/N\

SN

N (400 MHz, CDCls) § 7.99 (s, 1H), 7.55 (t, J = 7.8 Hz,
\QL\\ 3H), 7.26 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.8 Hz, 1H),
N 4.08 (s, 2H), 2.95 (s, 3H), 2.89 (s, 3H), 2.40 (s, 3H),

2.34 (s, 3H); *C NMR (101 MHz, CDCl;) 8 168.3, 144.1, 143.7, 137.5, 131.6, 129.4,



128.5, 127.7, 122.2, 121.9, 116.5, 113.7, 37.5, 35.9, 30.3, 21.3, 18.5. '"H NMR and
3C NMR data are consistent with those reported in the literature.3
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111000
10000
- F9000
L3000
F7000
—6000

+5000

I 4000
3000
2000
1000
T
&

e

1000

331

w1

e
b
s
Jied

e

49000
Parameter Value
1 Solvent cDC13
2 Spectrometer Frequency 100,62
3 Nucleus 13¢ 8000

T
7. 19
6. 81

<

8500

— 164,48
—61, 80

—0. 83
—2.%

—_14.17

Yol SNV I YN

7500
7000
6500
< 6000
5500
5000
N \ L4500
S ‘--,N 4000
3500
3000
+2500
2000
=1500

1000

'l | i 500

——T T ——T T ——T T ——T T T T T T
50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 20 10 0 -0 20 -30
1 (ppm)



3¢

Value
CDC13

2 Spectrometer Frequency 400. 13
3 Nucleus L]

Parameter

LE]
<H. 12

1 Solvent

S Ty

25000

-15000

10000

-5000

5.5 5.0
F1 frnmd

Value
1 Solvent €DC13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

Parameter

— 169, 52
— 154, 52

g’ ied
AAYOSNY

77,39
708
6. 76

<

—r1, 62
— 55,32

14,18

(1600

1500

1400

1300

1100

1000

300

100

T T T T T T T T T T T T T T T
230 220 210 200 19 180 170 160 150 140 130 120 110 100 90
£1 (ppm}

10

80

200



3d

344
6, 53
6, 86

Parameter Value

1 Solvent coc1a T
2 Spectrometer Frequency 400, 13

3 Nucleus 1H

Cl

2003

ad o

6
1 (ppm)

76, 78

Value
onel3
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

Parameter

1 Solvent

— 169,21

—30. B0
14, 1

it

VoSV AN

16000

15000

14000

13000

12000

11000

10000

4000

E000

[-7000

6000

5000

(4000

(3000

2000

1000

o

1000

260

240

220

(200

F180

160

140

F120

F100

o

=20

10

T T T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130

11



3e

Parameter Value
1 Solvent cne13
2 Spectrometer Frequency 400. 13
3 Nucleus H

4
A
/

T T
1.5 1L.0 10.5 10.0 9.5 90 85 80 75 70 65 60 55 50 45 4.0
1

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

— 168,04

[N R B

Ll

—14 0

F19000

F18000

F17000

16000

15000

14000

F13000

F12000

F11000

F10000

9000

8000

F7000

6000

F5000

4000

3000

2000

F1400

F1000

F900

800

F700

600

F500

400

F300

F200

100

=100

T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

12



3f

Parameter Value

19000

1 Solvent €nel3
2 Spectrometer Frequency 400,13 18000

3 Nucleus H
17000

16000
15000
14000
13000
~12000
11000
10000
9000

8000

~7000
6000
5000
4000
3000
] 2000

I ! 1000

+-1000

T T T T T T T T T T T T T T T T
[ 5 4 3 2 1 0 -1 -2
f1 (ppm)

Parameter Value

1 Solvent CDC13

14. 16

— 169,03

—61. 69
— 50, 7

ISP
2 Spectrometer Frequency 100. 61 450
3 Nucleus 13C

400

r3s0

< F300

F250

\ ‘ 200

</ \>
) Z
S

F150

F100

r=30

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -0
f1 (ppm)

13



3g

4,25
424
422
4,20
402
2,68

Parameter Valua

1 Solvent Cl3
2 Spectrometer Frequency 400. 13

28000
3 Nucleus 1 Loenao
F24000

22000

Jhir) -
{ -

16000
14000
s A 12000
10000
000
000
4000

2004

=
&

F=2000

2143
R [P
2055
9.57—

Parameter Value [0

1 Solvent €nC13
2 Spectrometer Freguency 100. 61
3 Nucleus 13c

77,43
7711
6. 80
61,61

— 16§, 48
M5
14397

— 0. &
—IT.18
— 414

4000

3500

3000

2500

2000

1500

1000

T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 0 -0 -20
1 (pom)

14



3h

4.25
4.2
1.22

ik

Parameter Value
1 Solvent €DC13
2 Spectrometer Frequency 400. 13
3 Nucleus 1H 22000

—2.43

1893
97-%
0.95T S

2.89
0.97-
1.98-3

o 200
2,92
3.87T=

w097 e

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C 600

77.08

77. 40

650

— 169,53

76.77
—61.59
—30.82
—21.33
—14.18

<

550

T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 =10
1 (ppm)

15



HEEZZEzEEEESsngII=S EEEEE £
Parameter Value i B
i ; ~
olvent ne13
2 Spectromeier Frequency 400. 13
3 Nueleus 1H
1
Ty ¥ ¥
e & =
= =i = -
T T T T T T T T T T
13 12 11 10 9 8 7 [ 5 4
f1 (ppm)
83 @ 5 T =
Parameter Value 33 44554 ne z o kel
1 Solvent coc13 VoONSN P N2 i 1 [
2 Spectrometer Frequency 100. 61
3 Nucleus 13C
o]
(o]
Z N AN
=
\\ N

T T T T
230 220 210 200

T
190

T T
150 110 100
f1 (ppm)

T T T T T T
180 170 160 140 130 120

16




Value
1 Solvent €pC13

2 Spectrometer Frequency 400. 15
1H

Parameter

3 Nueleus

£

e

18000

+17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

r1000

0

F=1000

<

76. 75

Value
1 Solvent nc13

2 Spectrometer Freguency 100. 62
13C

739

77407

Parameter

— 169,07
—61. 81
—30.9%0

—Il4, 16

*

3 Nueleus

T T T T T
130 120 110 100 90
f1 (ppm)

T T T T T T
190 180 170 160 150 140

T T T T T T
S50 240 230 220 210 200

17

6500

5000

4500

4000

3500

3000

2500

F2000

1500

1000

F500



3k

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 400. 13
3 Nucleus 1H

F21000

20000

19000

18000

17000

16000

15000

14000

13000

=12000

F11000

10000

2.09-x
2.00=x
3 0

-0

~=1000

=-2000

Parame ter Value
1 Solvent ce13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

Cl /N

S

— 169,06

3\

N

.

77. 36
7704
T6. 73
14.09

—61. 86
—30.78

<

600

350

500

450

400

350

300

1250

200

150

o

=50

T T T T T
230 220 210 200 190

T T T T T T T
180 170 160 150 140 130 120



3l

Parameter Value
1 Solvent cDC13
2 Spectrometer Frequency 400. 15
3 Nucleus 1H

i
2

(22000

21000

20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

-9000

8000

7000

G000

4000

3000

2000

1000

+=1000

-=2000

Parameter Value

1 Solvent cpe13
2 Spectrometer Frequency 100. 62
3 Nucleus 13C

Br

=
N

T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 65 60 55 50 4.5

N

T T

£l (ppm)

—169.01

77.36

77.00
76.72

<

T

—61.83

T T
4.0 3.5 3.0 25

T T T T T
20 L5 LO 0.5 0.0

—30.79

—14. 16

=10

14000

13000

12000

11000

10000

9000

-8000

6000

5000

4000

3000

2000

1000

o

+=1000

T T T T T T T T T T T T T T T T
50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100

(ppm)

19

90

T
80

T T T
-10 -20 -30



3m

19000

18000

17000

16000

15000

14000

13000

12000

11000

-10000

8000

7000

6000

5000

4000

3000

(2000

1000

o

1000

ES
Parameter Value uii
1 Solvent nc13
2 Spectrometer Frequency 400, 13
3 Nucleus H
o
¢ ] ff
& N N
=Y
o
I i
1
g o
ag
=8
L
T T T T T T T T T T
14 13 12 11 10 9 T 6 5 4
£l (ppm)
= szze - =
x et Eax a9 2=z 8 8 & =
Parameter Value g BRIt 8 HeE g = g =
=z SanN SRR = EEE 8 t} 8 =
1 Solvent e | NSOV | N2 I | |
2 Spectrometer Frequency 100. 61
3 Nucleus 13C
o
o
& N \
Sy

=50

=100

T T T T T T T T T T T T T T T
120 210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

20



3n

Value
1 Solvent CDC13
2 Spectrometer Frequency 400. 13
3 Nucleus H

Parameter

0.94-1
2,07

s

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

+0

=1000

Parameter Value

M
12

— 169, 45
76, 80

1 Solvent nc13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

5 N

= 2003

<

— 61681

— 31, 58

11,18

T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80

f1 (ppm)

21



30

40000

35000

30000

25000

20000

15000

10000

5000

0

Parameter Value
1 Solvent CDe13
2 Spectrometer Frequency 400. 13
3 Nucleus 1H
J N
o il
5= g
S= <
T T T T T T T T T T T T T T T
L 1.5 10.5 9.5 9.0 85 80 7.5 7.0 65 60 55 50 4
f1 (ppm)
32 < B3
Parameter Value 2 & g
1 Solvent cne13 | | ]
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

7. 40
7708
76. 76

—6L89
.12

—30,54

5

T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110
1 (ppm)

22

ro

F-50




3p

b.42

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 400. 13
3 Nucleus H ~13000

14000

12000
11000
I +10000
9000
8000
7000

6000

5000

4000

+3000

2000

1000

+=1000

IV R SR—
T
LS

.03
4213
=

6.5

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

6 5
1 (ppm)

Parameter Value

14,01

— 186,61
L1627
<1579

7,08
e,

— 6216
4917

1 Solvent Cocl3
2 Spectrometer Frequency 100. 61
3 Nucleus L3c

0

H-30

100

T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 1] -10
£1 {(ppm)

23



3q

CESBRYLCRUNRGSERD
Farameter Value  eeeeeses e
15000

—A. 15
—220

1 Solvent nci13
2 Spectrometer Frequency 400. 13
3 Nucleus 1H 14000

13000
12000

/]

10000

s N \ 8000
— 7000

™ =

(6000

5000

4000

3000

2000

1000
JL_A/LA__‘—_ Lo

F-1000

T T T T T T T T T
LE 11.5 10.5 95 9.0 85 80 7.5 7.0 65 60 65 50 45 40 35 3.0 25 20 15 1.0 0.5 00 -0.5

Value 450
1 Solvent €pc13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

Parameter

—204.01

—39.56
—29. 26

250

200

=50

p—— -

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -l0
1 (ppm)

24



3r

1M

Farameter

1 Solvent cncls
2 Spectrometer Frequency 400. 13
3 Nucleus IH

18000

18000

r17000

16000

15000

14000

13000

12000

rl1o00

10000

FO000

8000

7000

6000

Fa000

F4000

3000

2000

1000

F=1000

Value

=
Pats
Parameter ES

EEEERERS
SN

—3.81

1 Solvent | cocis \/
2 Spectrometer Frequency 100. 61

3 Nucleus 13C

250

150

100

aiaad

=50

T T T T
110 100 90 80
f1 (ppm)

T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120

25

T
-10

T
=20



3s

EEELECEEE &
Parameter Value FE e Seielsicle <
1 Solvent cocis o
2 Spectrometer Frequency 400. 15
3 Nucleus IH
=N
Z Sy N\
=
S N
|
|
]
!
W Mt i 7
k- E58 2
Seieiel e &
T T T T T T T T T T T
13 12 11 10 9 6 ~1 -2
f1 {ppm)
Parameter Value N
1 Solvent CDC13 Y N\
2 Spectrometer Frequency 100, 62
3 Nucleus 13¢
=N
Z N AN
=
\\ N

34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

FR000

6000

4000

{6000

5000

4500

(4000

3500

3000

2500

2000

1500

1000

500

=500

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

T T T
50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

26



Alpidem (A):

21000

1.06

Parameter Value
1 Solvent cbCi3
2 Spectrometer Frequency 400, 13
3 Nucleus H

—B. 26
7.60

20000
F19000
F18000
F17000
F16000
I { F15000
F14000
F13000
N/\/, 12000
k11000
F10000
o = N \ 9000

cl Fs000
L7000
16000
15000
F1000
L3000
| +2000

! +-1000

1000

0.94-—x
2,96
0.99-g

2.20-
1.59-1

o 2001
2.56-x

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 100. 61
3 Nucleus 13C

77.38
77.07
76.75

—167.21

—29.97
2.2
=~20.91

VANV ¥ He50

£

F600
1550
k500
F450
400
Faso
NG A Faoo
N 1250
F200
F150

100

]
! ! | F50

i . .

=50

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
pp

27



Zolpidem(B):

Parameter Value
1 Solvent CDC13
2 Spectrometer Frequency 400.13
3 Nucleus H

—4.08

-2.89

reouuy
122000
21000
20000
19000
18000
17000
16000
15000
14000
13000
+12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

1000

o 200z

Parameter Value
1 Solvent ncl3
2 Spectrometer Freguency 100. 61
13C

— 168 32

—37.53
— 15,87
—21. 30

—18 19

3 Nucleus

N

il

Sy

==2000

0

50

100

T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 80
f1 {ppm)

28



