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General procedures and methods

'H and *C NMR spectra were recorded on Bruker Avance DPX 200FT, Bruker
Robotics, Bruker DRX 300 and 400 Spectrometers at 200, 300, 400 MHz (1H)
and 50, 75, 100 MHz ('*C). Experiments were recorded in CDCl; and DMSO-d
at 25°C. The data are accounted as follows: Chemical shifts (6 ppm)
(multiplicity, coupling constant (Hz), integration). The abbreviations’ for
multiplicity are as follows: s = singlet, d = doublet, t = triplet, m = multiplet, dd
= doublet of doublet. Mass spectra were recorded on a JEOL JMS-600H high
resolution spectrometer using EI mode at 70 eV. Purification of reaction
mixtures were performed with Methanol for recrystallization methods. Reagents
and solvents were commercial grade and were used as supplied without further
purification, unless otherwise stated

General procedure for the synthesis of 2, 4, 5,-Trisubstituted

oxazoles:
O O (o)
R R;
R1)l\/lLR2 + R3/\NH2 I2/NaHCO3 1&3’
H,0, 80°C R
R1 = Alkyl, Aryl R = Aryl, 2h 2
R, = Me, -COOMe, Heteroaryl
-COOEt

Iodine (2.5 equiv) and H,O (5mL) were added to B- keto ester (1.0 equiv.),
benzyl amine (2.5 equiv. added in two portions) and NaHCO; (2.5 equiv.) in
50mL round bottom flask. The resulting solution was stirred at 80°C and the
reaction monitored by TLC. Upon reaction completion, the reaction was
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allowed to cool to room temperature before the addition of a 15mL ethyl acetate
and saturated solution of Na,S,03 (10mL). The mixture was then separated. The
organic phase was dried with Na,SO, and solvent was evaporated under
vacuum. The impurities were removed by rinsing the crude material with
methanol (3X5mL) to get the pure oxazole derivatives.

Ethyl 2, 5-diphenyloxazole-4-carboxylate (3a):

(o) Va
(o]
N
o

Pale yellow solid; ESI MS (m/z) = 294 (M+H): 'H NMR (300 MHz, CDCl;) &
8.178-8.104 (m, 4H), 7.501-7.491 (m, 6H), 4.498 (q, J = 7.38 Hz, 2H), 1.429 (t,
J=17.16Hz, 3H); 3C NMR (75 MHz, CDCl;) § 162.31, 159.81, 155.08, 131.08,
130.30, 128.82, 128.56, 128.40, 128.30, 127.14, 126.87, 126.39, 61.50, 14.32.

Ethyl 5-(4-methoxyphenyl)-2-phenyloxazole-4-carboxylate (3b):

White solid; ESI MS (m/z) = 324 (M+H); '"H NMR (300 MHz, CDCl;) & 8.129-
8.099 (m, 4H), 7.492-7.485 (m, 3H), 7.016 (d, J = 8.73Hz, 2H), 4.461 (q, J =
7.12Hz, 2H), 3.880 (s, 3H), 1.435 (t, J = 7.30Hz, 3H); *C NMR (75 MHz,
CDCly) & 162.51, 161.15 159.15, 155.40, 130.90, 130.24, 128.77, 127.03,
126.77, 126.49, 119.63, 113.84, 61.38, 55.39, 14.36.

Ethyl 5-(3, 4-dimethoxyphenyl)-2-phenyloxazole-4-carboxylate (3c):

Pale yellow solid; ESI MS (m/z) = 354 (M+H); '"H NMR (400 MHz, CDCl;) 6
8.165-8.141 (m, 2H), 7.888 (d, J =1.96Hz, 1H), 7.760 (dd, J =1.99Hz, J =
6.49Hz, 1H), 7.503-7.487 (m, 3H), 6.985 (d, J = 8.47Hz, 1H), 4.470 (q, J =



7.13Hz, 2H), 4.002 (s, 3H), 3.965 (s, 3H), 1.445 (t, J = 7.12Hz, 3H); *C NMR
(100 MHz, CDCl3) & 162.56, 159.08, 155.24, 150.81, 148.70, 130.93, 128.78,
126.81, 126.48, 121.89, 119.81, 111.70, 110.81, 61.40, 56.11, 55.98, 14.39.

Ethyl 2-phenyl-5-(3, 4, 5-trimethoxyphenyl) oxazole-4-carboxylate (3d):

White solid; ESI MS (m/z) = 384 (M+H); '"H NMR (400 MHz, CDCl5) & 8.168-
8.142 (m, 2H), 7.526-7.499 (m, SH), 4.470 (q, J = 7.10Hz, 2H), 3.975 (s, 6H),
3.936 (s, 3H), 1.449 (t, J = 7.21Hz, 3H); *C NMR (100 MHz, CDCl;) & 162.56,
159.08, 155.24, 150.81, 148.70, 130.93, 128.78, 126.81, 126.48, 121.89,
119.81, 111.70, 110.8, 61.40, 56.11, 55.98, 14.39.

Methyl 5-(4-chlorophenyl)-2-phenyloxazole-4-carboxylate (3e):

1\

White solid; ESI MS (m/z) = 328 (M+H); 'H NMR (400 MHz, CDCl,) & 8.164-
8.126 (m, 4H), 7.521-7.472 (m, SH), 3.990 (s, 3H); *C NMR (100 MHz,
CDCLy) & 162.63, 159.91, 154.17, 136.47, 131.29, 129.70, 128.89, 128.80,
126.88, 126.14, 125.42, 52.49.

Ethyl 2-phenyl-5-p-tolyloxazole-4-carboxylate (3f):

yellow solid; ESI MS (m/z) = 308 (M+H); 'H NMR (400 MHz, CDCl;) &
8.167-8.144 (m, 2H), 8.014 (d, J = 8.07Hz, 2H), 7.495-7.480 (m, 3H),7.306 (d,
J = 8.09Hz, 2H), 4.458 (q, J = 7.18, 2H), 2.431 (s, 3H), 1.428 (t, J = 7.11Hz,
3H); 3C NMR (100 MHz, CDCly) & 161.36, 158.51, 154.37, 139.64, 129.93,
128.09, 127.76, 127.47, 126.77, 125.81, 125.47, 123.32, 60.37, 20.51, 13.29.
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Ethyl 5-(4-nitrophenyl)-2-phenyloxazole-4-carboxylate (3g):

1\

Yellow solid; ESI MS (m/z) = 339 (M+H); 'H NMR (300 MHz, CDCl;) &
8.407-8.333 (m, 4H), 8.171-8.191 (m, 2H), 7.543-7.523 (m, 3H), 4.502 (q, J =
7.25Hz, 2H), 1.464 (t, J = 7.08Hz, 3H); *C NMR (75 MHz, CDCl;) 6 161.94,
160.93, 152.17, 148.17, 132.87, 131.70, 130.73, 129.16, 128.98, 127.09,
125.81, 123.68, 77.49, 77.07, 76.65, 62.30, 14.29.

Ethyl 2-phenyl-5-propyloxazole-4-carboxylate (3h):

Oily; ESI MS (m/z) = 260 (M+H); 'H NMR (300 MHz, CDCL;) & 8.088 - 8.077
(m, 2H), 7.467 (broad, 3H), 4.428 (q, J =7.18, 2H), 3.091 (t, J = 7.40Hz, 2H)
1.761-1.834 (m, 2H) 1.422 (t, J = 6.7Hz, 3H), 1.022 (t, J = 7.26Hz, 3H); 3C
NMR (75 MHz, CDCl;) § 162.475, 159.951, 159.671, 130.70, 128.76, 128.57,
126.71, 126.61, 60.99, 28.03, 21.35, 14.38, 13.70.

Ethyl S-isopropyl-2-phenyloxazole-4-carboxylate (3i):

(o)
O o™
(o)

Yellow solid; ESI MS (m/z) = 260 (M+H); 'H NMR (400 MHz, CDCl;) & 8.088
- 8.077 (m, 2H), 7.459-7.456 (m, 3H), 4.429 (q, J = 7.13Hz, 2H), 3.881-3.812
(m, 1H) 1.423 (t, J = 6.7Hz, 3H), 1.372 (d, J = 7.26, 6H); 3C NMR (100 MHz,
CDCl;) & 164.13, 162.44, 159.37, 130.66, 128.68, 126.92, 126.78, 126.59,
60.96, 26.28, 20.69, 14.36,



Ethyl 5-tert-butyl-2-phenyloxazole-4-carboxylate (3j):

o]
O~
O

Semi solid; ESI MS (m/z) = 274 (M+H); '"H NMR (400 MHz, CDCl;) & 8.067-
8.044 (m, 2H), 7.457-7.446 (m, 3H), 4.435 (q, J =7.13, 2H), 1.522 (s, 9H) 1.436
(t, J = 7.13Hz, 3H), 1.372 (d, J = 7.13Hz, 3H); 3C NMR (100 MHz, CDCl;) &
165.53, 162.46, 157.84, 130.58, 128.68, 127.56, 126.73, 126.53, 61.18, 33.51,
28.24, 14.32,

Ethyl 2,5-bis(4-methoxyphenyl)oxazole-4-carboxylate (31):

White solid; ESI MS (m/z) = 354 (M+H); '"H NMR (400 MHz, CDCL) & 8.071-
8.102 (m, 4H), 7.018-6.974 (m, 4H), 4.449 (q, J = 7.35Hz, 2H), 3.880 (s, 3H),
3.874 (s, 3H), 1.423 (t, J = 7.09Hz, 3H); 3C NMR (100 MHz,CDCl;) & 162.57,
160.76 160.00, 158.29, 153.89, 129.12, 127.49, 125.84, 118.79, 118.18, 113.16,
112.78, 60.27, 54.36, 13.36.

Ethyl 2-(3-methoxyphenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate
(3m):

White solid; ESI MS (m/z) = 354 (M+H); 'H NMR (400 MHz, CDCl;) 6 8.099
(d, J = 8.80Hz, 2H), 7.727 (d, J = 7.80Hz, 1H)), 7.669 (s, 1H), 7.386 (t, J =
7.96, 1H), 7.004-7.046 (m, 3H) 4.455 (q, J = 7.13Hz, 2H), 3.901 (s,3H), 3.888
(s, 3H), 1.423 (t, J = 7.32Hz, 3H); 3C NMR (100 MHz,CDCl;) & 162.49,
161.17, 159.86, 159.09, 155.42, 130.28, 129.88, 127.69, 127.03, 119.62,
119.25,117.48, 113.84, 111.39, 61.40, 55.55, 55.4, 14.34.



Ethyl 2-(3,4-dimethoxyphenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate
(3n):

White solid; ESI MS (m/z) = 385 (M+H); 'H NMR (300 MHz, CDCl;) § 8.081
(d, J = 8.78Hz, 2H), 7.707 (s, 1H), 7.651 (s, 1H), 7.015 (d, J = 8.79Hz, 2H)
6.939 (d, J = 8.35Hz, 1H), 4.448 (q, J = 7.33Hz, 2H), 3.994 (s, 3H), 3.941 (s,
3H), 3.876 (s, 3H), 1.423 (t, J = 7.09Hz, 3H); 3C NMR (75 MHz, CDCl;) &
162.51, 161.07 159.29, 154.99, 151.50, 149.21, 130.18, 126.94, 120.161,
119.78, 119.38, 113.80, 110.98, 109.66, 61.29, 56.19, 55.97, 55.35, 14.30.

Ethyl 2-(2,4-dimethoxyphenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate
30):

Pale yellow solid; ESI MS (m/z) = 385 (M+H); '"H NMR (400 MHz, CDCl;) 6
8.131 (d, J = 8.63Hz, 2H), 7.979 (d, J = 8.60Hz, 1H), 7.001 (d, J = 8.68Hz, 2H)
6.593-6.553 (m, 1H), ), 4.438 (q, J = 7.33Hz, 2H), 3.954 (s, 3H), 3.869 (s, 6H)
1.430 (t, J = 7.09Hz, 3H); *C NMR (100 MHz, CDCl3) & 163.06, 162.77
160.89, 159.31, 158.08, 154.57, 131.76, 130.07, 126.53, 120.53, 120.06,
113.77, 108.82, 105.05, 98.95, 61.16, 55.98, 55.48, 55.35, 14.34.

Ethyl-2-(benzo[d][1,3]dioxol-5-yl)-5-(4-methoxyphenyl)oxazole-4-
carboxylate (3p):

Pale yellow solid; ESI MS (m/z) = 368 (M+H); '"H NMR (400 MHz, CDCl;) &
8.081 (d, J = 8.38Hz, 2H), 7.685 (d, J = 8.11Hz, 1H), 7.585 (s, 1H), 7.001 (d, J



= 8.45Hz, 2H), 6.889 (d, J = 8.28Hz, 1H), 6.038 (s, 2H), 4.445 (q, J = 7.10Hz,
2H), 3.875 (s, 3H), 1.423 (t, J = 7.13Hz, 3H); *C NMR (100 MHz, CDCl;) &
161.49, 160.03, 157.94, 153.97, 148.97, 147.08, 129.11, 125.85, 120.69,
119.55, 118.65, 112.70, 107.55, 105.96, 100.66, 60.29, 54.35, 13.30.

Ethyl 5-(4-methoxyphenyl)-2-p-tolyloxazole-4-carboxylate (3q):

White solid; ESI MS (m/z) = 338 (M+H); '"H NMR (300 MHz, CDCI;) 6 8.109-
8.086 (dd, J =2.04Hz, J = 8.97Hz, 2H), 8.026 (d, J = 8.17Hz, 2H), 7.277 (d, J =
8.36Hz, 2H), 6.992-7.014 (dd, J = 2.04Hz, J = 8.97Hz, 2H), 4.448 (q, J = 7.18,
2H), 3.871 (s, 3H), 2.406 (s, 3H), 1.428 (t, J = 7.15Hz, 3H); 3C NMR (75 MHz,
CDCl3) 6 162.56, 161.10, 159.42, 155.10, 141.27, 130.19, 129.47, 126.99,
126.76, 123.85, 119.81, 115.83, 61.28, 55.37, 21.53, 14.34.

Ethyl 2-(4-fluorophenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate (3r):

White solid; ESI MS (m/z) = 342 (M+H); '"H NMR (300 MHz, CDCl;) 6 8.123-
8.156 (m, 2H), 8.087 (d, J = 8.81Hz, 2H), 7.170 (t, J = 8.81Hz, 2H), 7.011 (d, J
= 8.81Hz, 2H), 4.453 (q, J = 7.09Hz, 2H), 3.884 (s, 3H), 1.429 (t, J = 7.52Hz
,3H); 3C NMR (75 MHz, CDCl;) 6 166.06, 162.72, 162.40, 161.22, 158.35,
155.42, 130.21, 129.01, 128.90, 127.09, 122.91, 119.57, 116.15, 115.86,
113.87, 61.34, 55.37, 14.31.

Ethyl 2-(4-chlorophenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate (3s):



White solid; ESI MS (m/z) = 358 (M+H); '"H NMR (400 MHz, CDCl;) 6 8.072-
8.112 (m, 4H), 7.465 (d, J = 8.36Hz, 2H), 7.018 (d, J = 8.36Hz, 2H), 4.46 (q, J
= 7.09Hz, 2H), 3.880 (s, 3H), 1.434 (t, J = 7.35Hz ,3H); *C NMR (100 MHz,
CDCl;) & 161.32, 160.24, 157.21, 154.56, 136.05, 129.24, 128.11, 127.00,
126.10, 123.96, 118.41, 112.85, 76.02, 60.41, 54.38, 13.07.

Ethyl 2-(3,4-dichlorophenyl)-5-(4-methoxyphenyl)oxazole-4-carboxylate
3t):

(o) /
(0]

cl I y
l\ r o) o)

cl
White solid; ESI MS (m/z) = 392 (M+H); '"HNMR (400 MHz, CDCl,+DMSO)
6 8.163 (d, J = 1.74Hz, 1H), 8.013 (d, J = 8.71Hz, 2H), 7.915-7.889 (dd, J =
1.84Hz, J = 8.41Hz, 1H), 7.503 (d, J = 8.4Hz, 1H), 6.949 (d, J = 8.41Hz, 2H),
4.378 (q, J = 7.07Hz, 2H), 3.820 (s, 3H), 1.355 (t, J = 7.15Hz, 3H); '3C NMR
(100 MHz, CDCI15;+DMSO) ¢ 161.12, 160.39, 155.97, 154.90, 134.11, 132.31,

129.97, 129.31, 127.39, 126.21, 125.32, 124.75, 118.14, 112.91, 60.46, 54.42,
13.29.

Ethyl 5-(4-methoxyphenyl)-2-(4-(trifluoromethyl)phenyl)oxazole-4
carboxylate (3u):
0] /—
o

Pale yellow solid; ESI MS (m/z) = 392 (M+H); '"H NMR (400 MHz, CDCl;) 6
8.264 (d, J=8.16Hz, 2H), 8.111 (dd, J=2.11Hz, J = 8.88Hz, 2H), 7.749 (d, J =
8.29Hz, 2H), 7.029 (dd, J = 2.12, J = 8.36Hz, 2H), 4.469 (q, J =7.4Hz, 2H),
3.894 (s, 3H) 1.439 (t, J=7.18Hz, 3H); *C NMR (100 MHz, CDCI;+DMSO) 6
162.34, 161.88, 157.75, 156.20, 131.01, 130.40, 127.75, 127.68, 126.79,
119.54, 114.67, 61.60, 56.14, 14.91.



Ethyl 5-(4-methoxyphenyl)-2-(4-nitrophenyl)oxazole-4-carboxylate (3v):

yellow solid; ESI MS (m/z) = 369 (M+H); 'H NMR (400 MHz, CDCl;) &
8.365-8.305 (m, 4H), 8.121 (dd, J = 2.09, J = 8.99Hz, 2H), 7.036 (dd, J = 2.07,
J=8.99Hz, 2H), 4.474 (q, J = 7.13Hz, 2H), 3.901 (s, 3H), 1.445 (t, J = 7.17Hz,
3H); 3C NMR (100 MHz, CDCl;) § 161.05, 161.61, 156.87, 156.60, 148.93,
131.92, 130.43, 127.73, 127.45, 124.17, 118.97, 114,00 ,61.63, 55.45, 14.32

Ethyl 2-(furan-2-yl)-5-(4-methoxyphenyl)oxazole-4-carboxylate (3w):

(o) Vo
(o]
N
1\
O 0 0/

Pale yellow solid; ESI MS (m/z) = 314 (M+H), '"H NMR (400 MHz, CDCl;) 6
8.112 (d, J = 8.97Hz, 2H), 7.597-7.594 (m, 1H), 7.166 (d, J = 3.48Hz,
2H),7.003, (d, J = 8.94 Hz, 2H), 6.575-6.562 (m, 1H), 4.447 (q, J = 7.12Hz,
2H), 3.877 (s, 3H), 1.423 (t, J = 7.17Hz, 3H). 3°C NMR (100 MHz, CDCls) 6
162.27, 161.25, 154.92, 151.87, 144.87, 142.03, 130.24, 126.72, 119.26,
113.87, 112.67, 111.99, 61.38, 55.39, 14.30

Ethyl 5-(4-methoxyphenyl)-2-(thiophen-2-yl)oxazole-4-carboxylate (x):

(o] Vo
(o]
N
1\
NS 0 0/

Pale yellow solid; ESI MS (m/z) = 330 (M+H); 'H NMR (400 MHz, CDCl;) &
8.089-8.067 (m, 2H), 7.806-7.797 (m, 1H), 7.476 (d, J = 5.06Hz, 1H), 7.134, (t,
J =3.82 Hz, 1H), 7.013-6.991 (m, 2H), 4.444 (q, J = 7.10Hz, 2H), 3.872 (s,
3H), 1.421 (t, J = 7.19Hz, 3H); *C NMR (100 MHz,CDCl;) 6 162.31, 161.20,
155.48, 154.90, 130.24, 129.10, 128.80, 127.99, 126.87, 119.41, 113.86, 61.41,
55.40, 14.32.



TGN-0-5

L0000 —

650’1
vBzEL >

oestL "

88zy'y
1Sty W
acLyy
166YY v

£e0z L —
0z6Y'L
9k05L—
L501°8
ziere /
giore
1818
£6L1°8

00 ppm

T
1.0 0.5

15

T T T T T
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 40 35 3.0 25 20
g 7
©

-1
o

'H- NMR Spectra of compound 3a

EYEL—

0519 —

HHV
\u
ssLL

6E'9Z1
B88'9Z1
vz
0821
ezl
15821
[2:3:4%
OE0E L
80°LEL

BO'SS L —
1E'65 L —
e —

]

T
160

T
0 ppm

T
10

T g T
140 130 120 110

T
150

T
170

13C- NMR Spectra of compound 3a

10



10000 —

EIYL
eLErL W
609v'L

9188 —

852r'Y
vy W
6zLYY
596y 7

LH00 L~
LOE0L—
09T L——

£L8V°L
SeorL—

0LOL'8 ~—_
EIELE—"

T T T T
1.0 0.5 0.0 ppm

g

T T T
3.0 25 20

T
35

)

o3

:

T T T T T
6.0 5.5 5.0 45 4.0
g

'H- NMR Spectra of compound 3b

T
6.5

J

T

7.0
=
o

| |

o)

T
7.5

|

T
8.5

T
8.0

v —

oF'ss —

BE'L —

69'92
o7
es1"

PEEL —
E96HE—_
6921
921 W.
£0°LZ)
8LBZ —
¥ZOEL \
0601

or'gSL ——
916G~
SLI9L ——
1529

11

110

13C- NMR Spectra of compound 3b

170




1658
1597
1506
1417
8913
8864
7734
7684
7522
T4T1
5039
4967
A8T8
2658
.9963
9750
4955
L4776
4598
4421
0002
.9654
1.4632
1.4454
1.4276

BHBBENRNENNNNNNN©®© ST TT T

/
\
\
%
.

il L )

——0.0002

T T T T T T T
8.5 8.0 75 70 65 6.0 55 5.0 3.0 25 20 15 1.0

T
0.5

T
0.0 ppm

dEsE @ | &3 8
"H- NMR Spectra of compound 3¢
g2 5 38 3885383 &3 - pieg g
8885 8% gELESRE £ RES g8 3
Y W % Y
A —
o
N 0—
1\ ,
CAASs
nl ‘ ’J ” J ‘ \ '

3C- NMR Spectra of compound 3¢

12



00000 —

LIEV'L
SBY'L W
£29%°L

G9E6E —_
6SL6E—

Y
4
=7

£99Z°L
2685 L\

a108°L
8605°L
0915°L
£925°L
L
BLPLD
8i1SL'8
oLaLs
8991’8

I

)

al

T
75

T
0.0 ppm

T
05

T
10

T
15

T
20

25

T T T T T
6.5 6.0 5.5 5.0 4.5 40 35

T
70

8.0

:

:

e

J

o)
£
il

;

"H- NMR Spectra of compound 3d

orvL—

1895 —
8609 —__
3! L

vLoL
90'LL
8ELL

E1'90L —

9Tk
N
99971\
1602 —
zaezt \
BO'LEL

S0'0bL —

LIESE——
06'¥SL —
8Z'65L —
9%'Z9L —

L

0 ppm

T T
20 10

T
30

70

80

T
170

13C- NMR Spectra of compound 3d

13



BB BDBBD DI

faa

599

480

430

402

311

262

216

5154

5113

5030

4941

4890

AT69

4721

2640
—3.9907
——0.0001

T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 7.0 65 6.0 55 5.0 4.5 4.0 35 30 25 20 15 10 05 0.0 ppm

3.00" 5 1

58R85 ]

—162.64
—159.92
——154.18

7
4
X
o
N

T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

3C- NMR Spectra of compound 3e

14



€000°0—

L,
o

ELEVT —

2
£99F'Y
over'y \-

60972
£96Z°L
POLEL
£08Y'L
16812 W.
1S6Y°L
£00°8
9£20°'8 V

6rvL'8
18518
8zoL'e
sL91'e

'H- NMR Spectra of compound 3f

0E'El—

2G0T —

8E°09 —

B9°'SL
L0'9L W
8oL

zeezt
8r'szl /
Z8's2l /
8L92H %
LTl

w...‘...n— Nﬂ
ac,mw—
6621

S9'8EL——

BEPSE—

15851 —
LE19L—

T
110

T
160

13C- NMR Spectra of compound 3f

15



00000 —

80pY'L
hra
osr't "

999ty

206ty V
BELGY —7
£L85Y 7

LEL—
05252~
ervgL—"

szLLe
v«.:.m/

mvnn.mt/

ovse's
vﬁn.wN
L8078

0.0 ppm

05

10

20

|

-
<
I

|

£

ol

|

'H- NMR Spectra of compound 3g

6Ty —

€029 —

0L
WL

69°cz)
1§57t
s
66821 =
916zt
PLOEL \
origL \

18°2EL

8L'8PL —
L1es —

609k —
SE'L9L —

T T
120 110

T
130

13C- NMR Spectra of compound 3g

16



mmmmmmmmmm

3C- NMR Spectra of compound 3h

17

Vool \% \% SVAVAYS |
! a.ro 7C5 71.0 6r5 sfu 5:5 5'.0 4:5 410 325 3:0 2‘.5 2to 1t5 150 0t5 oto ppm
4 B 4 £ 4@ [
"H- NMR Spectra of compound 3h
586 BRrGrRE ~o o ®©
gd EEEEE iRE 2 g f %
\V V4 Vo Y
| l ] | L 1| U
170 160 150 Hlﬂ |:I;o 1;0 110 1&0 90 80 70 60 50 40 30 2’0 1I0 ppm



90000 —

2ree’L
Ewn.ru/.
SS0t° L

wnuevmw
(3%, 4%

433
S628°C
69r8'E
Ev98'e
GI88'E
8ZOV'Y
902ty
e.mnq.vw
09St'y

6LTL—
095¥2
seshL—

18L0°8
Y2808
L1S80°8
88808

ppm

0.5 0.0

1.0

/865
AN
e
o
3
o
=1
=4
@
=
a Lo
L3
@ Z¥0T
<
Y
&

"
w
e
b4
@
@
a
=
@ 90
2290t
e
® 00z

"H- NMR Spectra of compound 3i

P —

6292 —

1609 —

SLI9L
o W
BE°LL

09921
8L'9ZL W
6921

6992~
i

LE8GL——
SYEIL—
PLPIL—

[LL

T
10 ppm

T
20

40

110

T
120

3C- NMR Spectra of compound 3i

18



0672
0592
0503
0441
4575
4498
4421
2718
4.4609
4.4432
4.4254
4.4078

1.5223
1.4541

1.4363
1.4185
—0.0002

<
<
&
<

g @ gugo e = .

8% 3 §_$§28 223 § & 2 g
28 & BREEE REE 3 g4 :
[ | || |

Z
X
=

L1 l

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

3C- NMR Spectra of compound 3j

19



10000 —

L0LP'L
oAt

govvs

erLeE
£108E—

1220y

Mﬁ.q V
i 4

vy \

i
oL
BL9TL—

0LL0'8
0808
$980°'8
0£60°'8
SZ0L'8

T
0.0 ppm

T T T T T T T T T T T T T T T T T
85 8.0 75 70 65 6.0 55 50 4.5 40 35 3.0 25 20 1.5 10 05

T
9.0

"H- NMR Spectra of compound 31

ZEEL—

8E'Ys —

1209 —

st
oS W
se9L

BLEZLL~__
UL —
BLBLL~_
BLBLL—"

PEGTL

BV LTL—
zrezL—

[ [e—
62851
0009k M

92091 —~
15181

i

10 ppm

20

T T
100 90

110

T
120

3C- NMR Spectra of compound 31

20



L N N N TETTF B0

/
v
b
X
<
<

1100
0881
7361
7170
6697
4066
3865
3668
2617
0465
0409
0259
0040
4820
4644
4466
4288
9008
8861
1.4524
1.4347
1.4169
—— 0.0002

o ,—
o
i
EJ (o) o/
0\
' 910 315 BIO 715 710 EIS GZD sfs 5[0 G:S 410 3‘,5 3[0 2:5 2:0 115 1[0 0:5 010 ppl‘n
HECERE 4 £
"H- NMR Spectra of compound 3m
gogag LEREERRE L 258 5 &% 8
b N e FRE 5 83 =
N\ / NN/ \ |V
O, —
(o]
B /
g o
o\
1l | \M ‘
170 160 150 140 130 120 1o 100  so 80 70 60 50 40 30 20 10 ppm

13C- NMR Spectra of compound 3m

21



E5RRE §8883 83 93¢

W/ NVZANY; V

?
0
i
9{0 BI.S Iﬂljor ;5 r'flrﬂj G.‘S E‘.O 5‘.5 5{0 Tsr Tor J‘,E 3‘.0 2.‘5 2“0 1‘.5 1‘.0 0.‘5 IllO p[‘:m
'H- NMR Spectra of compound 3n
458885 23 2R3588 -@© o~
M HERVERY. % | N/
o, ,—
o
A ,
o o
? ;
0
[T | M |H ‘ N ‘
170 160 150 140 130 120 110 100 9% 8 70 6 50 40 2 10 ppm

13C- NMR Spectra of compound 3n

22



8.1413

8.1199

nnnnnnnnnnnnn

7.9900
7.9686
2mM
0103
9668
5938
5910
5691
5534
4639
4462
4285
4108
9547
8690
1.4483
1.4307
14129
—0.0008

N
e
<
R
<
€

e L

T T T T T T T T T T T T T T T T
85 75 70 65 6.0 55 50 45 4.0 35 3.0 25 20 0 05 00 ppm

I 4 £8 §
"H- NMR Spectra of compound 30
N/ TR . % |\ \
o —
o
A
o 0/
o 0~
{1l J L l‘ \ “ ‘
770 160 150 1% 13 12 110 100 % 8 70 s s 4 3 2 10 ppm

13C- NMR Spectra of compound 30

23



v0000 —

280v°L
8G2Y'L W
EErYL

ESL8E—

SBIvY
298ty V

it

E8E0'9 ——

¥6L8°9
16689 J/J
8686'9—~
o102
89T L—
£585°L~__
BYL9L—
2s6eL
66908~
20608

:
ppm

T T T
1.0 0.5 0.0

T
1.5

T T T T T T T T T
6.0 55 5.0 45 4.0 35 3.0 25 20

T
6.5

T T T
8.0 75 70
;
Ei

T
85

T
9.0

&
bl

e

-\

0
3
o

|

:

'H- NMR Spectra of compound 3p

e —

SEYS——

ELSL
S0'92 v
LE'9L

L9°00L —

96501 —_
§5°201 ——
BT —
99'814

prottins
[
S8'S%L —
L6z —

802 —
16781 —
LEESL—
6251 —
v0°09L —
Lo —"

il

Wl

T
160

T
10 ppm

T
20

30

110

T
120

T
170

3C- NMR Spectra of compound 3p

24



4.4402
44224
—3.8710
——2.4066

¢
<
&
~

1.4462
1.4284
1.4106

=

—0.0000

T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25

T
0.0 ppm

20 15
@8 Gk i 8 3 &
'H- NMR Spectra of compound 3q
A NV N/ | |
O, /T
o
N
\
/©/Qo o’
[T i i
%0 160 10 180 10 10 100 o0 s 70 0 s a0 2 10 ppm

13C- NMR Spectra of compound 3q

25



L0000 ——

PLLEL
£62r'L W
ozpyL

TYegE—

19zZr'y
6EPY'Y
Liav'y
S6LYY

60002

2oL /
8000
0LVL—7

BLBLL
ve9zL 7
SLL08
16608 /
ezre
voEL'e W.
L1 d%:
o8s1’'e

00 ppm

T
1.0 0.5

!

20

4

P

'5

fT

&8

8.5

'H- NMR Spectra of compound 3r

VL ——

8E'55 —

e —

09'9L
20U
s

L

AL

ppm

10

30

50

T
160 150 140 130 120 110 100

170

13C- NMR Spectra of compound 3r

26



£0000—

cr—'.—
averi >

Lasrt

6888'E —

oY’y

vavte
00LY'Y —7
mnm-.c.\

68002 —_
80E0L—
S92 —
L0SV'L—_
6oL~

L2L0'8
8808
ommo.ww.
218

.
ppm

Cl

T
0.0

T T T T T T
55 5.0 a5 4.0 35 3.0

T
6.0

n

T
85

T
9.0

E

»!

al
o5

|

j

>
o

g |

"H- NMR Spectra of compound 3s

LEEL—

8Evs—

09—

7572
z0'0L W
vEoL

sgzLL—
el —
L6E2H

oL9zk M
Wz —

ezt
eﬂau—\

S0'9EL ——

L6'P51L —
LS —
2091 —
e —"

Cl

il

|

1L

T 1
10 ppm

20

T
30

13C- NMR Spectra of compound 3s

27



00000~ —

o
BLEEL
1558°L W L -zt
veLEL -
988
- 5888
F 90'6E
. 1768
8Y'6E

0EEL —

1.5

~N—
on
e}
Fa =
=) £rv§—
Q
= mr 9v°09 —
[ e Qo
@ rw 1652
e — —B0C mu.ﬁv
z0z8°s | o B2 o 999,
<
g
069E"Y ~__ e
898EY — La oz Nl.v
— 2.
/0 ' M
[ w
r = 6T —
vIBLE
o = Z N
Fa | ZeTh /
2TOTL ~2x
o -~ @] H 6E2ZL —
Z= L@ - 28621 “
= L6621 7/
9869 1ez8L \
99569 Lo =0t 2ls
B88LZ'L
LIBVLN
1ZigL —
9699 o = P e
o o L67SL~
oty ) 86°651 —
L - o 2901 66091 —_
9516°L [ @002 EFIgL—"
6L00°8 260
6£20°8 —
ri91'g L@
15918 -

i
0 ppm

10

13C- NMR Spectra of compound 3t
28




£0000 —

BLeY’L
preea W
siswL

BPEBE ——

Livry
6BSHE -\,
L9.v'Y

-

UL~
SBE0L—
8veTL—
vBELL

lesL L —
68600

Zizie >

8EST8 —=
evizo

'"H- NMR Spectra of compound 3u

v —

vo'or
sTov
sv'or
19°0%
88°0F

P95 ——

19—

9E'6L
69'6L W
z0'08

89'vLL—
PSBLL—
08924

89221 W
SL'lLzL

WOoEL—7
ZOLEL 7

02'951L —_
SLISL——
06° 191 —__
SeZoL—"

[T

ppm

T
20 10

T
30

T
100

110

160

170

13C- NMR Spectra of compound 3u

29



00000 —

azr)
skl W
829v'L

L1066 —

N
cEBY'Y
c_vomiW

v920L
£620°L
8LP0°L
6910°L

199z
ooL1'g
1511
ciz1'g
sze1'e
05068
02288
08268
1zZve'8
v8re's
96988

T
0.0 ppm

05

T
3.0 25 20 15

T
35

'H- NMR Spectra of compound 3v

75

O,N

T
85

zerL—

w'ss —

£9'19 —

i
s
8ELL

P —
68—
8LV~
g
i

£6'8YL —

09'9S1

88951 —
19191 ~_
90291 —

30

100

110

13C- NMR Spectra of compound 3v




10000 —

¥S0Y'L
ZETV'L W
oLl

ELLEE—

S0z
£OEY'Y
31184
GELY'Y

92959
49959
60459
26459

92669
arioL
[F4-192
0012 N
§69Z°L
02652 —

LOES~_
eezL8—

35

4.0

4.5

55 5.0

6.0

'"H- NMR Spectra of compound 3w

e —

BE'55 —

6819 —

zL9L
bO'LL V
seLL

e
88ELL "

LTBLL——

oL —
2081 —

voerL —
8g'vrl —

LIS —
E6'PGL ——

9T —_
&z —"

JL

0 ppm

10

20

3C- NMR Spectra of compound 3w

31



TR IN= g

CD@BNNNNENRNNNNN©SS T

0897
.0848
.0719
0676
8061
8037

7970
4828
70:

683
440
344
22
136
0089
9955
9914
4692
4513
.4336
4158

—38723
1.4391

< 14212
1.4035

——0.0001

T T T T T T T T T T T T T T T T T
85 8.0 75 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 0.5 00 ppm

'H- NMR Spectra of compound 3x

88 28 &-88535 & swe - 2 o
g5 83 g88N8? ¢ RRE = 3 2
\V N N/ [
o, ,—
(o]
N

N (o)

g o
I‘ I L ’ '

170 160 15 10 13 120 1o 100 9 8 70 6 s 4 30 20 10 0 ppm

13C- NMR Spectra of compound 3x

32



