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I. General Information

All reactions were performed in dried glassware. Solvents (DMF) were commercial
and were dried prior to use. The a-diazo compounds were prepared according to the
previous method reported.! Unless otherwise noted, materials obtained from
commercial suppliers were used without further purification. Chromatography was
carried on flash silica gel (300-400 mesh). All reactions were monitored by TLC,
which was performed on precoated aluminum sheets of silica gel 60 (F254). The 'H
NMR spectra were recorded at 500 MHz in CDCl; and the BC NMR spectra were
recorded at 125 MHz in CDCI; with TMS as internal standard. All coupling constants
(J values) were reported in Hertz (Hz). High-resolution mass spectra (HRMS) were
obtained using a Bruker microTOF II focus spectrometer (ESI). The compound 3a
was glued on a glass fiber. Data were collected at 293 K wusing graphite-

monochromated Mo Ka radiation ( 4 =0.71073A) and IP technique in the range 2.19°
< 0 < 27.48°. Empirical absorption correction was applied. The structures were
solved by the direct method and refined by the full-matrix least-squares method on 7

using the SHELXS 97 crystallographic software package. Anisotropic thermal
parameters were used to refine all non-hydrogen atoms. Hydrogen atoms were located

from difference Fourier maps.

1. T.Toma,J. Shimokawa and T. Fukuyama, Org. Lett., 2007, 9, 3195.



I1. General Procedure for the Preparation of 3 (3a as Example):

Ox R
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Glycine derivative 1a (0.2 mmol, 38.6 mg), ethyl diazoacetate 2a (1.0 mmol, 0.11 mL), DBU (0,6
mmol, 0.09 mL), CuBr; (0.06 mmol, 13.4 mg) and dry DMF (1.5 mL) were added to a 10 mL
Schlenk tube equipped with a magnetic stir bar. Subsequently, the reaction mixture was stirred
under an oxygen atmosphere (oxygen balloon) at room temperature for 10 h. After la was
consumed (monitored by TLC), the reaction mixture was poured into water (20.0 mL) and
extracted with CH,Cl, (3x10 mL). The combined organic extracts were dried over anhydrous
MgSQy,, filtered and concentrated under reduced pressure to yield the corresponding crude product,
which was purified by chromatography (silica gel, petroleum ether/ethyl acetate = 10/2, V/V) to

give 3a (51 mg, 84%) as a light yellow solid.

Diethyl 1-p-tolyl-1H-1,2,3-triazole-4,5-dicarboxylate (3a):

/7O N7
White solid; mp 53-55 °C; "H NMR (500 MHz, CDCl3) 6: 1.27 (t, J=7.0 Hz, 3H), 1.43 (t, J=7.0
Hz, 3H), 2,45 (s, 3H), 4.37 (q, J = 7.0 Hz, 2H), 4.47 (q, J = 7.0 Hz, 2H), 7.33 (d, J = 7.5 Hz, 2H),
7.42 (d, J = 8.0 Hz, 2H); C NMR (125 MHz, CDCl;) &: 13.7, 14.2, 21.2, 61.8, 63.2, 124.1 (2C),
130.1 (2C), 132.7, 133.1, 138.7, 140.8, 159.1, 159.8; HRMS (ESI-TOF) Calcd for C;sH sN;0,"

(IM + H]"): 304.1292. Found 304.1286.

Diethyl 1-(4-methoxyphenyl)-1H-1,2,3-triazole-4,5-dicarboxylate (3b):



50 O
A N/©/
~0 \N
White solid; mp 43-45 °C; 'H NMR (500 MHz, CDCL,) 8: 1.27 (t, = 7.0 Hz, 3H), 1.43 (t, J = 7.0
Hz, 3H), 3.88 (s, 3H), 4.36 (q, J = 7.0 Hz, 2H), 4.46 (q, J = 7.0 Hz, 2H), 7.02 (d, J = 8.5 Hz, 2H),
7.45 (d, J = 8.5 Hz, 2H); °C NMR (125 MHz, CDCL) 8: 13.8, 14.2, 55.6, 61.8, 63.2, 114.6 (2C),

125.9 (2C), 128.4, 132.8, 138.6, 159.1, 159.8, 161.0; HRMS (ESI-TOF) Calcd for C;sH;gN;O5"

(IM + H]"): 320.1241. Found 320.1242.

Diethyl 1-(3-methoxyphenyl)-1H-1,2,3-triazole-4,5-dicarboxylate (3c):

Rl
A/ N OMe
/=0 NN
Yellow oil; 'H NMR (500 MHz, CDCly) &: 1.28 (t, J = 7.0 Hz, 3H), 1.43 (t, J = 7.0 Hz, 3H), 3.86
(s, 3H), 4.38 (q, J = 7.0 Hz, 2H), 4.47 (q, J = 7.0 Hz, 2H), 7.08 (s, 1H), 7.10 (d, J = 8.5 Hz, 2H),
7.43 (t,J=8.0 Hz, 1H); 13C NMR (125 MHz, CDCl;) 6: 13.7, 14.1, 55.6, 61.8, 63.3, 109.9, 116.1,

116.3, 130.3, 132.7, 136.4, 138.6, 159.0, 159.6, 160.3; HRMS (ESI-TOF) Calcd for C;sH;gN;Os"

(M + H]"): 320.1241. Found 320.1241..

Diethyl 1-m-tolyl-1H-1,2,3-triazole-4,5-dicarboxylate (3d):

/70 N
Yellow oil; "H NMR (500 MHz, CDCLy) 8: 1.27 (t, J = 7.0 Hz, 3H), 1.43 (t, J = 7.0 Hz, 3H), 2.44
(s, 3H), 437 (q, J = 7.0 Hz, 2H), 4.47 (q, J = 7.0 Hz, 2H), 7.31 (d, J = 7.5 Hz, 1H) 7.35-7.37 (m,
2H), 7.41 (d, J = 7.5 Hz, 1H); °*C NMR (125 MHz, CDCl;) &: 13.7, 14.2, 21.3, 61.8, 63.2, 121.2,

124.9, 129.3, 131.2, 132.7, 135.5, 138.7, 139.9, 159.1, 159.8; HRMS (ESI-TOF) Calcd for
4



CisHsN30,4" ([M + H]"): 304.1292. Found 304.1290.

Diethyl 1-o-tolyl-1H-1,2,3-triazole-4,5-dicarboxylate (3e):

50
o)

/N

/

/70 NN

Yellow oil; 'H NMR (500 MHz, CDCl;) &: 1.14 (t, J = 7.0 Hz, 3H), 1.44 (t, J = 7.0 Hz, 3H), 2.11

(s,3H), 4.26 (q, J = 7.0 Hz, 2H), 4.49 (q, J = 7.0 Hz, 2H), 7.27 (d, J = 7.5 Hz, 1H), 7.34 (t, J = 7.5

Hz, 1H), 7.39 (d, J = 7.5 Hz, 1H), 7.48 (t, J = 7.5 Hz, 1H); *C NMR (125 MHz, CDCl;) &: 13.6,

14.2,17.2,61.9, 62.9, 126.7, 126.8, 131.0, 131.2, 133.3, 134.7, 135.4, 138.7, 158.1, 159.9; HRMS

(ESI-TOF) Caled for CsHigN;Os" (IM + HJ"): 304.1292. Found 304.1286.

Diethyl 1-phenyl-1H-1,2,3-triazole-4,5-dicarboxylate (3f):

/70 NN
Yellow oil; 'H NMR (500 MHz, CDCls) &: 1.26 (t, J = 7.0 Hz, 3H), 1.43 (t, J = 7.0 Hz, 3H), 4.37
(q, J = 7.0 Hz, 2H), 4.47 (q, J = 7.0 Hz, 2H), 7.54 (d, J = 6.0 Hz, SH); '°C NMR (125 MHz,
CDCI3) &: 13.7, 14.2, 61.9, 63.3, 124.4 (2C), 129.6 (2C), 130.5, 132.7, 135.6, 138.8, 159.0, 159.8;

HRMS (ESI-TOF) Calcd for C14H N30, ([M + HJ"): 290.1135. Found 290.1130.

Diethyl 1-(4-chlorophenyl)-1H-1,2,3-triazole-4,5-dicarboxylate (3g):

Lo
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A £

N

/\ @) N=N
The reaction was performed at 80 °C following the general procedure described above and 3g was

isolated as a white solid: mp 40—-42 °C; 'H NMR (500 MHz, CDCl3) 6: 1.30 (t, J = 7.0 Hz, 3H),



1.43 (t, = 7.0 Hz, 3H), 4.38 (q, J = 7.0 Hz, 2H), 4.47 (q, J = 7.0 Hz, 2H), 7.52 (d, J = 6.0 Hz, 4H);
3C NMR (125 MHz, CDCly) &: 13.7, 14.1, 61.9, 63.4, 125.7, 129.8, 132.5, 134.0, 136.6, 139.1,

158.7, 159.6; HRMS (ESI-TOF) Caled for Cy,H;sCIN;0,™ (IM + HJ"): 324.0746. Found 324.0726.

Diethyl 1-(thiophen-3-yl)-1H-1,2,3-triazole-4,5-dicarboxylate (3h):
o P s
Q )
I~
/
/70 NN
Red oil; 'H NMR (500 MHz, CDCls) &: 1.33 (t, J = 7.0 Hz, 3H), 1.42 (t, J = 7.0 Hz, 3H), 4.42 (q, J
= 7.0 Hz, 2H), 4.46 (q, J = 7.0 Hz, 2H), 7.35 (dd, J = 1. 4 Hz, 1H), 7.48 (dd, J = 3.5 Hz, 2Hz, 1H),
7.65 (dd, J = 1.2 Hz, 1H); *C NMR (125 MHz, CDCLy) §: 13.7, 14.1, 61.8, 63.4, 119.9, 123.1,
126.9, 132.4, 133.2, 138.4, 159.1, 159.6; Calcd for Cj,H 4N30,S" (M + H]+): 296.0700. Found

296. 0688.

Diethyl 1-(naphthalen-2-yl)-1H-1,2,3-triazole-4,5-dicarboxylate (3i):

The reaction was performed at 60 °C following the general procedure described above and 3i was
isolated as a red oil. '"H NMR (500 MHz, CDCl;) 6: 1.25 (t, J = 7.0 Hz, 3H), 1.45 (t, J = 7.0 Hz,
3H),4.36 (9, J=7.0 Hz, 2H), 4.49 (q, J = 7.0 Hz, 2H), 7.61-7.63 (m, 3H), 7.94 (t, J = 9.0 Hz, 2H),
8.01 (d, J=8.5 Hz, 1H), 8.05 (d, J = 2.0 Hz,1H); *C NMR (125 MHz, CDCl3) &: 13.7, 14.2, 61.9,
63.3, 121.5, 1234, 127.6, 127.8, 127.9, 128.4 (2C), 129.8, 132.7, 132.9, 133.5, 138.8, 159.1,

159.8; HRMS (ESI-TOF) Calcd for CsH;gN3;04" ([M + H]"): 340.1292. Found 340.1278.

Diethyl 1-(naphthalen-1-yl)-1H-1,2,3-triazole-4,5-dicarboxylate (3j):



\\O o

o A L
~0 \eN O
The reaction was performed at 60 °C following the general procedure described as above and 3j
was isolated as a red oil. 'H NMR (500 MHz, CDCl;) &: 091 (t, J=7.0 Hz, 3H), 1.46 (t, J=7.0
Hz, 3H), 4.11 (q, J = 7.0 Hz, 2H), 4.52 (q, J = 7.0 Hz, 2H), 7.28 (d, J = 8.5 Hz, 1H), 7.52-7.61 (m,
4H), 7.97 (d, J = 7.5 Hz, 1H), 8.08 (d, J = 7.5 Hz, 1H); °C NMR (125 MHz, CDCL) §: 13.4, 14.2,
62.0, 62.8, 121.7, 124.7, 124.9, 127.2, 128.1, 128.2, 129.2, 131.4, 131.9, 133.9, 134.3, 138.8,

158.0, 159.9; HRMS (ESI-TOF) Calcd for C1gH;sN304" ([M + H]"): 340.1292. Found 340.1282.

Diethyl 1-phenethyl-1H-1,2,3-triazole-4,5-dicarboxylate (3k):

\\
OO/\/@
A/
N:

/0

Z~z

Yellow oil; 'H NMR (500 MHz, CDCL) &: 1.36 (t, J = 7.0 Hz, 3H), 1.41 (t, J = 7.0 Hz, 3H), 3.20
(t, 3 =7.5 Hz, 2H), 4.33 (q, J = 7.0 Hz, 2H), 4.42 (q, J = 7.0 Hz, 2H), 4.84 (t, J = 7.5 Hz, 2H), 7.11
(d, J = 7.0 Hz, 2H), 7.24-7.31 (m, 3H); °C NMR (125 MHz, CDCl;) §: 13.8, 14.1, 36.7, 51.4,
61.7, 62.7, 127.1, 128.6, 128.7 (4C), 136.3 (2C), 158.4, 160.1; HRMS (ESI-TOF) Calcd for

Ci6Hx N30, ([M + H]"): 318.1448. Found 318.1433.

Ethyl 5-(methylcarbamoyl)-1-p-tolyl-1H-1,2,3-triazole-4-carboxylate (3I):

\
vaes
(0]

/N

/

/70 NN
White solid; mp 103-105 °C; "H NMR (500 MHz, CDCls) &: 1.47 (t, J = 7.0 Hz, 3H), 2.43 (s, 3H),
2.94 (d, J = 4.5 Hz, 3H), 4.50 (q, J = 7.0 Hz, 2H), 7.31 (t, J = 9.0 Hz, 4H), 9.22 (br s, 1H); °C

NMR (125 MHz, CDCly) 6: 14.0, 21.2, 26.3, 62.7, 125.3 (2C), 129.5 (2C), 134.4, 134.5, 136.2,

7



140.2, 156.6, 162.9; HRMS (ESI-TOF) Calcd for C14H;;N,05" (M + H]"): 289.1295. Found

289.1302.

Ethyl 5-(dimethylcarbamoyl)-1-p-tolyl-1H-1,2,3-triazole-4-carboxylate (3m):

NP
o L T
~0  w=N
White solid; mp 177-179 °C; 'H NMR (500 MHz, CDCL) 8: 142 (t, J = 7.0 Hz, 3H), 2.43 (s, 3H),
2.78 (s, 3H), 3.00 (5, 3H), 443 (q, J = 7.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.50 (&, I = 8.5 Hz,
2H); 'C NMR (125 MHz, CDCly) : 14.2, 21.2, 39.4, 37.6, 61.6, 1232 (2C), 1303 (20), 133.1,

135.4, 136.9, 140.6, 159.5, 160.0; HRMS (ESI-TOF) Calcd for C;sH;oN4O;" ([M + H]):

303.1452. Found 303.1458.

Ethyl 4-benzoyl-1-p-tolyl-1H-1,2,3-triazole-5-carboxylate (3n):

Yellow solid; mp 93-95 °C; "H NMR (500 MHz, CDCls) &: 1.20 (t, J = 7.0 Hz, 3H), 2.46 (s, 3H),
431 (q,J=7.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 7.54 (t, J = 7.5 Hz, 2H),
7.65 (t, J = 8.0 Hz, 1H), 8.31 (d, J = 8.0 Hz, 2H); *C NMR (125 MHz, CDCl3) 8: 13.6, 21.3, 63.0,
124.4 (2C), 128.5 (2C), 130.0 (2C), 130.5 (2C), 132.5, 133.2, 133.7, 136.1, 140.8, 146.5, 159.0,

185.5; HRMS (ESI-TOF) Caled for C1oH;sN;05" (IM + H]"): 336.1343. Found 336.1348.

Ethyl 4-benzoyl-1-(thiophen-3-yl)-1H-1,2,3-triazole-5-carboxylate (30):

Red oil; 'H NMR (500 MHz, CDCl3) §: 1.25 (t, J = 7.0 Hz, 3H), 4.37 (g, J = 7.0 Hz, 2H), 7.41 (dd,
8



J=1.5,3.5 Hz, 1H), 7.48-7.55 (m, 3H), 7.64 (t, J = 7.5Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 8.31 (d,
J = 7.5 Hz, 2H); °C NMR (125 MHz, CDCLy) &: 13.6, 63.2, 120.2, 123.4, 126.7, 128.5, 130.5
(20), 1323 (2C), 133.3, 133.7, 136.0, 146.3, 159.1, 185.2; HRMS (ESI-TOF) Calcd for
Ci6H14N305S" ([M + H]): 328.0750. Found 328.0759.

Ethyl 4-benzoyl-1-(4-chlorophenethyl)-1H-1,2,3-triazole-5-carboxylate (3p):

Yellow oil; "H NMR (500 MHz, CDCly) &: 1.08 (t, J = 7.0 Hz, 3H), 3.25 (t, J = 7.0 Hz, 2H), 4.15
(q, J = 7.0 Hz, 2H), 4.94 (t, J = 7.5 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H),
7.50 (t, J = 7.5 Hz, 2H), 7.62 (t, J = 7.5 Hz, 1H), 7.96 (d, J = 7.5 Hz, 2H); °C NMR (125 MHz,
CDCls) &: 13.3, 36.1, 51.1, 62.5, 128.5 (2C), 128.7 (2C), 128.9, 130.1 (2C), 130.3 (2C), 133.1,
133.8, 134.9, 136.5, 147.2, 158.2, 186.8; HRMS (ESI-TOF) Calcd for CH;oCIN;O5" ([M + H]):

384.1109. Found 384.1101.

4-Benzoyl-N-methyl-1-p-tolyl-1H-1,2,3-triazole-5-carboxamide (3q):

White solid; mp 174-176 °C; 'H NMR (500 MHz, CDCls) &: 2.45 (s, 3H), 2.96 (t, J = 5.5 Hz, 3H),
7.34 (d,J = 8.5 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 7.50-7.57 (m, 2H), 7.66-7.72 (m, 1H), 8.24 (d, J
= 7.5 Hz, 2H), 9.34 (br s, 1H); °C NMR (125 MHz, CDCL) §: 21.3, 26.4, 119.7, 125.3 (2C),
128.4 (2C), 128.8, 129.6 (2C), 130.8, 131.3(2C), 134.1, 140.3, 143.1, 157.1, 189.4; HRMS (ESI-

TOF) Caled for CisH;sN,O," (IM + H]"): 321.1346. Found 321.1332.

4-Benzoyl-N,N-dimethyl-1-p-tolyl-1H-1,2,3-triazole-5-carboxamide (3r):



White solid; mp 171-173 °C; 'H NMR (500 MHz, CDCl3) &: 2.44 (s, 3H), 2.81 (s, 3H), 3.13 (s,
3H), 7.34 (d, J = 8.5 Hz, 2H), 7.52-7.56 (m, 4H), 7.64 (t, J = 7.0 Hz, 1H), 8.48 (d, J=7.5 Hz, 2H);
C NMR (125 MHz, CDCl3) &: 21.2, 34.9, 37.5, 123.2 (2C), 128.4 (2C), 130.3 (2C), 130.7 (2C),
133.2, 133.5, 136.1, 136.4, 140.6, 144.4, 160.2, 185.3; HRMS (ESI-TOF) Calcd for C;H9N4O,"

(IM + H]"): 335.1503. Found 335.1500.

Ethyl 4-(4-methoxybenzoyl)-1-p-tolyl-1H-1,2,3-triazole-5-carboxylate (3s):

Yellow solid; mp 160-162 °C; "H NMR (500 MHz, CDCl;) &: 1.20 (t, J = 7.5 Hz, 3H), 2.46 (s,
3H), 3.90 (s, 3H), 4.32 (q, J = 7.0 Hz, 2H), 7.01 (dd, J =7, 2.0 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H),
7.47 (d, J = 8.5 Hz, 2H), 8.35 (dd, J = 7, 2.0 Hz, 2H); °C NMR (125 MHz, CDCl;) &: 13.6, 21.3,
55.5, 63.0, 113.8 (2C), 124.4 (2C), 129.1, 130.0 (2C), 132.3, 133.0 (2C), 133.2, 140.7, 146.9,
159.2, 164.1, 183.8; HRMS (ESI-TOF) Calcd for Cy0H,0N304" ([M + HJ"): 366.1448. Found
366.1454.

N,N-Dimethyl-4-(4-methylbenzoyl)-1-p-tolyl-1H-1,2,3-triazole-5-carboxamide (3t):

Yellow solid; mp 195-197 °C; '"H NMR (500 MHz, CDCLy) 8: 2.42-2.44 (d, 6H), 2.80 (s, 3H),
3.11 (s, 3H), 7.31-7.34 (m, 4H), 7.54 (d, J = 8.5 Hz, 2H), 8.41 (d, J = 8.0 Hz, 2H); °C NMR (125
MHz, CDCl;) &: 21.2, 21.7, 34.9, 37.5, 123.2 (2C), 129.1 (2C), 130.3 (2C), 130.8 (2C), 133.1,
133.5, 136.3, 140.5, 144.5, 144.5, 160.3, 184.7; HRMS (ESI-TOF) Calcd for CyH, N4O," ([M +
H]"): 349.1659. Found 349.1661.
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4-(4-Chlorobenzoyl)-N,N-dimethyl-1-p-tolyl-1H-1,2,3-triazole-5-carboxamide (3u):

Cl

Yellow solid; mp 172-174 °C; "H NMR (500 MHz, CDCls) 6: 2.45 (s, 3H), 2.80 (s, 3H), 3.13 (s,
3H), 7.34 (d, J = 8 Hz, 2H), 7.51-7.55 (m, 4H), 8.48 (d, J = 8.5 Hz, 2H); °C NMR (125 MHz,
CDCly) 8: 21.2, 34.9, 37.5, 123.2 (2C), 128.8 (2C), 130.4 (2C), 132.1 (2C), 133.0, 134.3, 136.5,
140.1, 140.7, 144.1, 160.1, 183.8; HRMS (ESI-TOF) Calcd for C;oH;3sCIN,O," ([M + H]):
369.1113. Found 369.1120.

N,N-Dimethyl-4-(thiophene-2-carbonyl)-1-p-tolyl-1H-1,2,3-triazole-5-carboxamide (3v):

Yellow solid; mp 192-194 °C; '"H NMR (500 MHz, CDCl;) &: 2.44 (s, 3H), 2.82 (s, 3H), 3.13 (s,
3H), 7.25 (dd, J=5.0, 4.0 Hz, 1H), 7.33 (d, J = 8.5 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.78 (dd, J
=5.0, 1.0 Hz, 1H), 8.78 (dd, J = 3.5, 1.0 Hz, 1H); >C NMR (125 MHz, CDCl;) 5: 21.2, 34.9, 37.5,
123.2 (2C), 128.5, 130.3 (2C), 133.1, 135.4, 135.7, 136.5, 140.6, 142.1, 143.6, 159.9, 176.9;
HRMS (ESI-TOF) Calcd for C;7H;7N40,S™ (IM + H]"): 341.1067. Found 341.1066.
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I11. Crystal ORTEP Drawing of Compound 3a:

<7

Figure 1 ORTEP drawing of 3a
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IV. Copies of *H NMR and **C NMR spectra of compounds 3:

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 158

: 1580
INOVA-500 “NENUS00"

| Relax. delay 1
Pulse 45.0 di

Acy. time 1.852 sec

Widih 8848.0 Hz

4 repetitions

OBSERVE __H1, 493.8025848 WHz
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Figure 1. 'H- (upper) and *C-NMR (lower) spectra of compound 3a.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COCI3
Ambient temperature
File: 1157

INOVA-500  “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.882 sec
Width 93 0 Hz

4 repetitions

OBSERVE 1. 439.8025863 MHz
DATA PROCESSING

FT s1ze 65536

Total time 0 min, 11 sec

3.878

7.029
7.012

7.270

1.894
1,974y
2.02¢
10981
3.00<
3.080
3.14¢

STANDARD CARBON PARANETERS
|

Archive directory: /export/home/ouyy/vnarsys/data
Sample directorys |

szpul

Solvent: cacl3 |
b B b ‘
|

User: 1-14-8
File: 1158
INOVA-500 “NENUS00"

77.252

5=

125.

cont inuous Ty on
WALTZ-16 modulated
0CESS:

114.558

DRTA PRI
Line broadening 1.5 Hz
FT size 131072

Total time 30 min, 52 sec

132.776
128.418
—63.
ey 1Y
55.636

T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 a0 20 0 ppm

Figure 2. 'H- (upper) and BC.NMR (lower) spectra of compound 3b.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home Ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
‘Solvent: CDC13
Ambient temperature
File:

INOVA-500  “NENUS00*

delay 1.000 sec
5.0 degrees

Acg. t: 892 sec
Width 10881.4 Hz

4 repetitions

OBSERVE _ H1, 499.8025760 WHz
DATA PROCESSING

FT size 65535

Total ti min, 11 sec

3.860

1.441
a13
2
1.282

4.383

7.429

ppm

s
@
~

3.004

0.96{
2.74{

STANDARD CARBON PARANETERS

Arcnive directory: /export/home ouyy/vimrsys/data
Sample directory:

Pulse Sequence: s2pul

Solwent: cdcl3

Ambient temperature
1-14-87

q. time
width 31421.8 Wz
128 repetitions
OBSERVE €13, 125.5754694 MHz
DECOUPLE  H1, 439.8050905 WHZ
ower 42 dB

i
&
H
o
H
a
130.254
116.322
074
14.108

670

cont inuously on
LTZ-15 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

77.252
76.744
55.571

109.932

—63.273
———61.758

160.267

643
159,020
385

L e B R e B i T T T

220 200 180 160 140 120 100 &0 60 40 20 0 ppm

Figure 3. 'H- (upper) and *C-NMR (lower) spectra of compound 3c.
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STANDARD PROTON PARAMETERS

Archive director:
Sample directory

Pulse Sequence: s2pul

Solvent:
Ambient temperature

161
INOVA-500 “NENUS00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.882 sec

Width 9949.0 Hz

4 repetitions

OBSERVE M1, 499.8025868 WHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

/export/home /ouyy /Vnmrsys/data

®
= ]
- "
b
-
" I ,
¥ T Y T o ;. " T T T ey % T ’ T T T
8 ~— 7 6 5 o 4 3 - 2 o 1 -0 ppm
= sz H =8
e @ 5 o

STANDARD CARBON PARANETERS

Archive directory: /export/home/ouyy/vnmrsys/data
ple directory:

Pulse Sequence: s2pul

Solvent: cdcl13
Ambient temperature
i 1-14-87

1162
INOVA-500 “NENUSO0"

Acq. time 1.300
Width 31421.8 Hz
192 repetitions
OBSERVE Ci3, 125.6734642 Wz
DECOUPLE W1, 439.8050805 WHz

51y
WALTZ-18 modulated
DATA PROCESSIN

Li -oadening 1.5 Hz

FT size 131072
Total time 30 min, 52 sec

—159.783
= 159.077

77.256
77.000
76.744

o=

14.181
13.727

139.937
e W T TR T ]
—_— 124,908

121.243

—63.247

. s1.835
21.262

Figure 4. 'H- (upper) and *C-NMR (lower) spectra of compound 3d.
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data
mple directory:

Pulse Sequence: s2pul

Solvent: COC13

Ambient temperature

i340
-500 "NENUS00"
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TR EN <
o = H
H
s
CIEE N O T T ¥ : B ; d L ¢ 1§ T T T T
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Iz b S s 32
P I o “ oo
STANDARD CARBOM PARAMETERS
Archive directory: /export/home/ouyy /vnmrsys /data
Sample directory:
Pulse Sequence: s2pul
¥ K
EE
4 o
576 repetitions T El
OBSERVE C13, 125.6754637 WHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB
continuously o
LTZ-16 modulated
DATA PROCESSING
ne broadening 1.5 Hz
FT size 13 2
Total time 3 hr, 56 sec e o
3 Ze
B i
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T T T T T T T T e trrr T T T T
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Figure5. 'H- (upper) and >C-NMR (lower) spectra of compound 3e.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys/data

Sample directory:
Pulse Sequence: s2pul

Solvent: COC13
Ambien

File: 1159

INOVA-500 "NENUSO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees
foq, time 1,882 sec
Width 8948.0 Hz

4 repetitions

OBSERVE ~_ H1, 499.8025863 Wiz
DATA PROCESSING

FT si2e 65536

Total time 0 min, 11 sec

=
H
"
HIGIRE
2 I
27 -
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N e -
T T T T T T T T
8 jun 7 5 [ 4 3 2 v - 1 ppm
s L3 & =
- 3 s s
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: P
File: 1160
INOVA-500 “NENUSO0"
Relax. delay 0.500 sec -4
450 Jegraes 8%
ime 1.300 sec - L
wWidth 31421.8 Hz - RRR
256 repetitions >
BSERVE C13, 125.6754646 Wiz - q)
DECOUPLE  H1, 438.8050805 WHz S 2
Power 42 dB H
continuously on 5
WALTZ-16_modulated -]
DATA PROCESS]
Line broadening 1.5 Hz
FT siz¢ 131072
Total time 30 min, 52 sec o
= =3
] 53
a So
oo an
L z88
- ans
H 5 o
a4 PEL]
][ W m
®
y s
AR R AR ARRRR AR T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 &0 60 40 20 0 ppm

Figure 6. 'H- (upper) and *C-NMR (lower) spectra of compound 3f.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home ouyy/vomrsys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: COC13
Aab!

ze 5
Total time 0 min, 11 sec

7.524
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vemrsys/data
ple directory:

Pulse Sequence: sZpul

cdc13
nt temperature
14-87

410
INOVA-500 "NENUS0D"

Relax. delay 0.500 sec
Pulse 45.0 degrees

128 repatitions
OBSERVE C13, 125.6754630 MHz
DECOUPLE H1, 8050905 WHz
Power 42 dB

cont inuous 1

1 time 3 hr, 56 sec

159.581

————_ 158.738

132.482

1

a
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2.904

3.134

Bt

217
966
76.710

7”7
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63.411
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Figure 7. 'H- (upper) and *C-NMR (lower) spectra of compound 3g.
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STANDARD PROTON PARANETERS

Archive directory: /export/home/ouyy/vnarsys/data
e directory:

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature
File: k917
INOVA-500 “"NENUSO0D™

Relas Tay 1.000 sec
Pulse 45.0 degrees

s
H1, 489.8025786 MHZ

DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnarsys/data
Sample directory:
File: k818
INOVA-500 “NENUS00"
Relax. delay 0.500 sec
Pulse 450 dsgress
Acq. time 1.300 s
Width 31421.8 Hz
128 repetitions
OBSERVE  C13, 125.6754675 MHz
DECOUPLE 1, 439.8050305 WHz
er 42 dB
continuous 1y on
WALTZ-16 modulated = W
DATA Pl an = b1
Line broadening 1.5 z 505 -3 e
FT size 131072 z ~w £ <n
Total time 2 hr, 3 min, 31 sec S8 raf b .~
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Figure 8. 'H- (upper) and *C-NMR (lower) spectra of compound 3h.

20




STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature

File: §656
INOVA-500 “NENUSOO"

Relax. delay 1.000 sec
ulse 45.0 degrees
Acg. tim ec
Width 98.
32 repatitions
OBSERVE  H1, 493.8025905 WHZ

DATA PROCESSING
FT size 65536
Total time 1 min, 32 sec
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0.074
0.000
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= R EE 5 %
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:
PUlse Sequence: sZpul
Solvent: cdcl3
Ambient temperature
User: 1-1
Fi 1683
INOVA-500 “NENUS0D"
Relax. delay 0.500 sec
Pulse 45.0 degrees w
Acq_ time 1.300 sec o 8
Width 31421.8 0
192 repetitions Y e
OBSERVE 13, 125.6754680 WHz ]
DECOUPLE_ K1, 483.8050305 WHz 2
Power 42 dB
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WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec - a3e
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Figure 9. 'H- (upper) and *C-NMR (lower) spectra of compound 3i.

21



STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDCI3

(fmblent temperature

INOVA-500 “NENUSO0*

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.882 sec
Width 9343.0 Hz

4 _repetitions

OBSERVE 499.8025884 WHz

H1,
DATA PROCESSING
FT size 65536
Total o

min, 11 sec

4,524
1.478
1.449
0.920
0.892

4.538
4080

1.626

o

2.974
2.83¢

-
@
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ppm

H
f:331
2,004

STANDARD CARBON PARAMETERS

Archive directory: /export home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
user: 1-14-87

File: 1598
INOVA-500 "NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 se

Width 31421.8 Hz
320 repetitions
OBSERVE  C13, 125
DECOUPLE H1, 433

ower
cont 1nuous 1y on

WALTZ-16 modulated
DATA PROCESS!

FT size 131072
Total time 3 hr, 56 sec

77.252
77.000
76.744

b=

754651 WHZ
050805 HHz

131.403

129.158
128.236

133.852
131.868

L DO

157,994
138.846
134,253

—14.197
—————_13.350

—L )

T T T T T T T
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Figure 10. 'H- (upper) and >C-NMR (lower) spectra of compound 3j.
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STANDARD PROTON PARAMETERS
/export /home /ouyy /vomrsys /data

Archive directory:
Sample directory:

Pulse Sequence: sZpul
solvent: COCI3
Ambient temparature
File: kigd

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 dsgrees

Acg. time 1.892 sec

Width 10881.4 Hz

4 repetitions

BSERVE  H1, 433.8025899 MHz
SSING

DATA Pi
FT s12e 65536
Total time 0 min, 11 sec
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STANDARD CARBON PARANETERS

Archive directory: sexport/home/ouyy/vemrsys/data
Sample directory:

Pulse Sequence: sZpul

File: k916
INOVA-500 "NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz
256 repetitions
OBSERVE  C13, 1256754709 MHz
DECOUPLE H1, 483 8050805 WHz
Power 42 dB

o
B4
8
3

128.717
28.656

Vi

cont i nuous 1y on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 HZ

FT size 131072

Total time 2 hr, 3 min, 31 sec

28 6TE
127.061

158.398
136,263

—160.111

I A

—62.709
—_61.740

51.405

36.694

14.078
13.750

T T T
220 200 180 160 140 120 100

Figure 11. 'H- (upper) and BC-NMR (lower) spectra of compound 3K.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy /vnarsys /s
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: ki
INOVA-500 “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degre:

2 sec

8025806 NHZ

FT size 65536
0 min, 11 sec
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys /data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl®
Ambient temperature
l-xl-gi
k914
-500  “MENUS00*
ay 0.500 sec 2
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1.300 sec -
88
Line broadening 1.5 Wz
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Figure 12. 'H- (upper) and BC-NMR (lower) spectra of compound 3l.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys /data
ple directory:

Pulse Sequence: s2pul

Solvent: COCI3

Ambient temperature

File: §537

INovA-500

"NENUS 00"

Relax. delay 1.000 sec
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STANDARD CARBON PARAMETERS
Archive directory: /export/home ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
545
INOVA-500 “NENUSOO™
Relax. delay 0.500 sec
Pulse 45.0 degraes
Acqg. time 1.300 sec
Width 31421.8 Hz
192 repetitions -0
OBSERVE C13, 2%
DECOUPLE M1, L
v is =
continuously 33 &
LTZ-16 modulated ]
DATA PR 1 o a3
Line broadening 1.5 Hz e =X
FT size 131072 ‘-
Total time 3 hr, 56 sec N2
H
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Figurel3. "H- (upper) and *C-NMR (lower) spectra of compound 3m.

25




STANDARD PROTON PARAMETERS

Archive directory: /export/homesouyy/vomrsys data
Sample directory:
Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature

File
INOVA-500 “NENUS0O"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time sec

Width 10881 4 Hz
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OBSERVE _ H1, 499.8025833 WHz
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STANDARD CARBON PARAMETERS
Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:
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| Solvent: cdc13
Ambient temperature
User: 1-14-87
File: 1050
INOVA-500 “NENUSDO"
|
ns
OBSERVE C13, 125.6754656 WHZ
DECOUPLE H1, 499.8050905 WHZ
Power 42 d &
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LTZ-16 modulated -1
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Line broadening 1.5 Hz ams 3
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Figure 14. 'H- (upper) and BC.NMR (lower) spectra of compound 3n.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/Vimrsys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: CDC13
Ambient temperature

File:
INOVS “NENUS 00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

4 repetitions
E_H1, 499.8025896 WHZ
DATA PROCESSING

0 min, 11 sec

1.292
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample director

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
5 1-14-87
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INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Al
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Power 4
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Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec
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Figure 15. 'H- (upper) and BC-NMR (lower) spectra of compound 30.
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STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vrarsys/data

ple directory:

Pulse Sequence: s2pul
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Figure 16. 'H- (upper) and BC.NMR (lower) spectra of compound 3p.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directary:

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File:

INOVA-500 “NENUSO0O"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.882 sec
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STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnarsys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: cdcl3
Anbient temperature
User: 1-1a-87

File: 1063

INGVA-500

"NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

6754656 WHZ
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131.273
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WALTZ-16 modulated
0CE

128.789
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Total time 2 hr, 3 min, 31 sec
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Figure 17. 'H- (upper) and >C-NMR (lower) spectra of compound 3.
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data

Te directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

INOVA-500 "NENUSO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.882 sec
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STANDARD CARBON PARAMETERS.
Archive directory: /export/home /ouyy/vnarsys/data
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Sample director:

Pulse Sequence: s2pul
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Acq. time 1.300 sec
Width 314218 Hz

192 repetitions
0BSERVE  C13, 1
DECOUPLE i, 4
Power 42 dB
cont inuous 1y on
WALTZ-16 modulated
DATA PROCESS
Line broadening 1.5 Hz
FT size 13107

Total time 2 hr,

3 min, 31

256754656 MHZ
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Figure 18. 'H- (upper) and *C-NMR (lower) spectra of compound 3r.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: sZpul
Solvent: CDC13
Ambient temperature
File: u30

INOVA-500 “NENU500"

Relax. delay 1.000 sec

4 repetitions
OBSERVE  H1, 499.8025893 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec
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STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data

sample directory:

Pulse Sequence: sZpul
Solvent: cdcl3
Ambient temperature
user: 1-14-87

Fil u31o
INOVA-500 “NENU500"

Relax. delay 0.500 sec

Puls rees

Acq. time 1.300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754666 MHz
DECOUPLE ML, 499.8050905 MHz
Power 42 dB

cont inuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec
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Figure 19. 'H- (upper) and >C-NMR (lower) spectra of compound 3s.
31

ppm



STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: COCI3

Ambient temperature i
File: u354

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Cq . -89
Width 10768.6 Hz
4 repetitions
OBSERVE M1, 499.8025788 MHZ
DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec
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STANDARD CARBON PARAMETERS
Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: u3ss .
INOVA-500 “NENUS00"
Relax. delay 0.500 sec © n@vewn
Pulse 45.0 degrees 3 dgoon
Acg. time 1.300 sec - mooen
width 31421.8 Hz
64 repetitions = aaaos
OBSERVE €13, 125.6754634 MHz
DECOUPLE  H1, 499.8050905 MHz
Power 42
continuously on
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Figure 20. 'H- (upper) and *C-NMR (lower) spectra of compound 3t.
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STANDARD PROTON PARANETERS

Archive directory: sexport/home/ouyy/vimrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

File: u.
INOVA-500 “NENUSOO"

Relax. delay 1.000 sec
rees

4 repetitions
H1,

DATA PROCESSIN

FT size 65536

Total time 0 min, 11 sec
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STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature

User: 1-14-87

File: u3s?
=500

INOVA: “NENUSO0O"

Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

192 repetitions
OBSERVE €13, 125.6754694 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Total time 2 hr, 3 min, 31 sec

183.806
160.058
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Figure 21. 'H- (upper) and >C-NMR (lower) spectra of compound 3u.
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: szpul
Solvent: CDC13
Ambient temperature
File: u36S

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
1 rees

ns
BS| H1, 499.8025883 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vimrsys/data

mple directory:

Pulse Sequence: s2pul
Solvent: cdcl
Ambient tempe
User: 1-14-87
File: uses

INOVA-500

3
rature

“NENUSOO"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754685 WHz
DECOUPLE H1, 499.8050905 WHZ
Power 42 dB
continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 10 hr, 3 min, 7 sec

0.88¢

1.98¢
.88t

176.867

|

158.939

|

140.570
136.465

143.638
142.062

|

135.748
185.43%

133.116

130.335
128.526
123.174

3.00{
@ -
3.124

77.244
76.989
76.737

e

3.00¢

37.522

34.843

21.216

T T T

220 200

180

T
160

T

140

T
120

100

T
20

Figure 22. 'H- (upper) and *C-NMR (lower) spectra of compound 3v.
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