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EXPERIMENTAL PROCEDURES

General

Melting points were measured on an Electrothern2fl09apparatus. Mass spectra were recorded on a
Finnigan-MAT 8430 mass spectrometer operating atoaization potential of 70 eV. IR spectra were
recorded on a Shimadzu IR-470 spectrométdrNMR Spectra were recorded on a Bruker DRX-300
Avance spectrometer 300.13 MHz; chemical shiftsdale) are reported in parts per million (ppft.
NMR Spectra are reported in order: number of prgtonultiplicity and approximate coupling constat (
value) in hertz (Hz); signals were characterized dsinglet), d (doublet), t (triplet), m (multipjebr s
(broad signal) and Ar (aryl). THEC NMR spectra were recorded at 75.47 MHz; chenshifts ¢ scale)

are reported in parts per million (ppm). The eletaemnalyses were performed with an Elementar
Analysensysteme GmbH VarioEL. All the products aes&v compounds, which were characterized by IR,

'H NMR and**C NMR spectra and Mass spectral data.

Compounds Characterization Data
N-Cyclohexyl-2-methyl-4-oxo0-2,3,4,5-tetr ahydr o-1H-benzo[ b][ 1,4]diazepine-2-
carboxamide (4a).
o Colorless crystals; mp 263-265°C. IR (KBr) tn3347, 3295,

QHQL(H/O 3200, 3139, 3087, 2926, 2851, 1675, 1634, 15976,15249,

NN 1376.'"H NMR (300.13 MHz, DMSQdg) &: 1.00-1.70 (13H,
m, 5CH; of cyclohexyl and Ck), 2.39 (2H, br s, C}J, 3.52 (1H, m, CH of cyclohexyl),
5.34 (1H, br s, NH), 6.85 (2H, br s, H-Ar), 6.95H(2br s, H-Ar), 7.64 (1H, br s, NH-
CO), 9.55 (1H, br s, NH-CO)*C NMR (75.47 MHz, DMSGd) &: 24.9, 25.0, 25.6,
26.6, 32.6, 32.8, 43.4, 48.2, 67.7, 121.9, 12222,4, 125.0, 131.3, 138.7, 170.4, 173.2.
MS m/z 302 (M'+1, 30), 175 (100), 133 (85), 55 (14), 41 (23). An@alcd for

C17H23N302: C, 6775, H, 769, N, 1394, found C, 6765, |‘V,47, N, 13.84.
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N-tert-Butyl-2,3,4,5-tetr ahydr o-2-methyl-4-oxo-1H-benzo[ b] [ 1,4] diazepine-2-
carboxamide (4b).

y o Yellow crystals; mp 246-247°C. IR (KBr) ¢m 3348, 3289,
@(Nﬁuk 3196, 3128, 3075, 2970, 2917, 2870, 1674, 16480,16623,

NN 1467, 1374*H NMR (300.13 MHz, DMSQdg) &: 1.25 (9H, m,
3CHg), 1.30 (3H, br s, ChJ, 2.37 (2H, m, Ch), 5.40 (1H, br s, NH), 6.87 (2H, br s, H-
Ar), 6.96 (2H, br s, H-Ar), 7.40 (1H, br s, NH-C®,58 (1H, br s, NH-CO}*C NMR
(75.47 MHz, DMSOd) 0: 26.2, 28.8, 43.5, 50.5, 68.2, 122.0, 122.2, 12126.1, 131.5,
138.6, 170.5, 173.5. M8Vz 276 (M'+1, 5), 175 (85), 133 (100), 41 (25). Anal. Calcd
for CisH21N302: C, 65.43; H, 7.69; N, 15.26; found C, 65.33; 97 N, 15.35.
2,3,4,5-Tetrahydro-2-methyl-N-(2,4,4-trimethylpentan-2-yl)-4-oxo-1H-
benzo[b][1,4]diazepine-2-car boxamide (4c).

H o Brown crystals; mp 192-194°C. IR (KBr) €m3357, 3310,
@[Nyﬁw 3196, 3075, 2962, 2891, 2860, 1672, 1603, 15073,139

N o 1319.'H NMR (300.13 MHz, DMSGdg) &: 0.95 (9H, br s,
3CH,), 1.4 (6H, br s, Ch), 1.64 (1H, AB, J = 14.6 Hz, Cb), 2.30-2.50 (5H, m, Ckland
CHy,), 3.98 (1H, br s, NH), 6.80-7.30 (4H, br s, H-Af)}48 (1H, br s, NH-CO), 9.60 (1H,
br s, NH-CO).}*C NMR (75.47 MHz, DMSG4dg) §: 21.2, 25.0, 26.0, 28.5, 29.2, 31.7,
31.8, 43.4, 52.1, 54.5, 68.2, 122.0, 122.4, 1292p.0, 128.5, 131.3, 170.3, 172.8. MS
m/'z. 175 (100), 133 (70), 57 (15), 41 (18). Anal. @afor CigH»gN3O2: C, 68.85; H,
8.82; N, 12.68; found C, 68.78; H, 8.72; N, 12.58.
N-Cyclohexyl-2,3,4,5-tetrahydr o-2,7,8-trimethyl-4-oxo-1H-benzo[b] [ 1,4]diazepine-2-

carboxamide (4d).
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] o Colorless crystals; mp 248-249°C. IR (KBr) tm3353,
;@Nﬁug 3308, 3210, 2930, 2855, 1684, 1636, 1518, 14544137

H o 1314.'H NMR (300.13 MHz, DMSQdg) 6: 1.00-1.70 (16H,
m, 5CH of cyclohexyl and Ck), 2.09 (6H, br s, 2C§}, 2.33 (2H, AB, J = 12.8, Ch),
3.53 (1H, m, CH of cyclohexyl), 5.10 (1H, br s, Ni8)63 (1H, br s, H-Ar), 6.74 (1H, br
s, H-Ar), 7.63 (1H, d, J = 8.2, NH-CO), 9.41 (1H,s NH-CO).**C NMR (75.47 MHz,
DMSO-dg) 6: 19.0, 19.3, 25.0, 25.6, 25.4, 32.6, 32.8, 432]1467.9, 122.9, 123.8,
129.2, 129.8, 132.6, 136.3, 170.6, 173.4. M3 330 (M'+1, 9), 203 (100), 161 (84), 55
(16), 41 (25). Anal. Calcd for gH27N30O.: C, 69.27; H, 8.26; N, 12.76; found C, 69.18;
H, 8.20; N, 12.66.
N-tert-Butyl-2,3,4,5-tetrahydro-2,7,8-trimethyl-4-oxo-1H-benzo[ b] [ 1,4] diazepine-2-
carboxamide (4e).

.y o Colorless crystals; mp 268—269°C. IR (KBr) tn8337, 3296,
:@[Nféuk 3178, 3070, 2962, 2962, 2854, 1671, 1509, 15205,14380,

N 1320. 'H NMR (300.13 MHz, DMSGQds) &: 1.25 (9H, m,
3CH,), 1.28 (3H, br s, Ck), 2.10 (6H, br s, 2CH, 2.34 (2H, AR, J = 12.8 Hz, Cb),
5.15 (1H, br s, NH), 6.64 (1H, br s, H-Ar), 6.73H(1br s, H-Ar), 7.42 (1H, br s, NH-
CO), 9.43 (1H, br s, NH-CO)*C NMR (75.47 MHz, DMSGds) &: 19.0, 19.3, 26.0,
28.8, 43.5, 50.5, 68.4, 123.0, 123.8, 129.3, 13032,7, 136.2, 170.6, 173.7. M8z
304 (M'+1,14), 203 (100), 161 (84), 57 (20), 41 (26). Anaalc@ for G/H2sN302: C,
67.30; H, 8.31; N, 13.85; found C, 67.25; H, 8.R213.67.
2,3,4,5-Tetrahydro-2,7,8-trimethyl-N-(2,4,4-trimethyl pentan-2-yl)-4-oxo-1H-

benzo[b][1,4]diazepine-2-car boxamide (4f).
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’ 0 Colorless crystals; mp 205-207°C. IR (KBr) tn8353,
:@Nymw 3296, 3183, 3075, 2957, 2855, 1668, 1510, 15187143

H e} 1391, 1226H NMR (300.13 MHz, DMSQd) 6: 0.94
(9H, br's, 3CH), 1.27 (3H, br s, ClJ, 1.31 (6H, br s, 2C#), 1.62 (2H, AB, J = 14.7 Hz,
CHy), 2.09 (3H, br's, Ck), 2.10 (3H, br s, Ch), 2.30 (2H, AB, J = 12.9 Hz, Ch), 5.10
(1H, br s, NH), 6.63 (1H, br s, H-Ar), 6.77 (1H, &rH-Ar), 7.20 (1H, br s, NH-CO),
9.43 (1H, br s, NH-CO)*C NMR (75.47 MHz, DMSQdg) &: 19.0, 19.3, 26.0, 28.4,
29.2, 31.7, 31.8, 43.5, 52.4, 54.4, 68.4, 123.3,8,2129.0, 129.8, 132.6, 136.1, 170.4,
173.1. MSm/z 360 (M+1, 6), 203 (100), 161 (82), 57 (22), 41 (25). Ar@hlcd for
C21H33N30,: C, 70.16; H, 9.25; N, 11.69; found C, 70.10; H3 N, 11.60.

ORTEP diagram fodf; summary of data: The

S
ﬁ;{ F\ Cambridge Crystallographic Data Centre
.. H—ﬁ)’_‘ (CCDC) no.: 735911; unit cell parameters: a
e ¥ 27.1869(6) b 10.2149(2) c 34.7688(9) beta

106.095(1); space group C2/c.

2,3,4,5—Tetrahydro—2,7,8—trimethyI-N-(2,6-dimethylphenyl)-4—oxo—1H-
benzo[b][1,4]diazepine-2-car boxamide (4g).

40 Dark white crystals; mp 261-263°C. IR (KBr) ¢m3363,
:@Nyup 3285, 3270, 3183, 2963, 2916, 1670, 1506, 138NMR

H (o) (300.13 MHz, DMSQOdg) 6: 1.48 (3H, br s, Ch), 2.11
(12H, m, 4CH), 2.48 (1H, d, J = 12.8 Hz, GH 2.58 (1H, d, J = 12.9 Hz, GH 5.26
(1H, br s, NH), 6.68 (1H, br s, H-Ar), 6.85 (1H, ©orH-Ar), 7.04 (3H, br s, H-Ar), 9.28
(1H, br s, NH-CO), 9.53 (1H, br s, NH-C3JC NMR (75.47 MHz, DMSQt) 5: 18.5,

19.0, 19.3, 27.1, 43.3, 68.1, 122.9, 123.9, 12K28,0, 128.8, 129.6, 132.6, 135.5, 135.7,
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136.2, 170.6, 173.1. MBVz 352 (M'+1, 9), 203 (100), 161 (75), 120 (20), 91 (20).
Anal. Calcd for GiH2sN3O,: C, 71.77; H, 7.17; N, 11.96; found C, 71.67; HLO] N,
11.92.
N-Benzyl-2,3,4,5-tetrahydro-2,7,8-trimethyl-4-oxo-1H-benzo[ b] [ 1,4] diazepine-2-
carboxamide (4h).
o Brown powder; mp 192-194°C. IR (KBr) ¢m 3354,

;@[HEMH/\@ 3285, 3212, 3028, 2965, 2854, 1681, 1635, 15170,145

NN, 1374.'"H NMR (300.13 MHz, DMSQdg) &: 1.37 (3H, br
s, CHy), 2.09 (6H, br s, 2Ch), 2.44 (2H, AB, J = 12.7 Hz, Cb), 4.30 (2H, m, Ch),
5.13 (1H, br s, NH), 6.66 (1H, d, J = 8.0 Hz, H-48)76 (2H, m, H-Ar), 7.27 (5H, m, H-
Ar), 8.45 (1H, m, NH-CO), 9.47 (1H, br s, NH-COJC NMR (75.47 MHz, DMSCdg)
o: 19.0, 19.3, 26.8, 42.9, 43.3, 68.0, 122.9, 123%.1, 127.5, 128.6, 129.0, 129.7,
132.6, 136.2, 139.8, 170.6, 174.6. Mz 337 (M, 15), 320 (17), 304 (30), 203 (100),
161 (80), 91 (85), 65 (25), 39 (25). Anal. Calcd @oH3NsO,: C, 71.19; H, 6.87; N,
12.45; found C, 71.10; H, 6.78; N, 12.35.
N-Cyclohexyl-2,3,4,5-tetr ahydr 0-2,8-dimethyl-4-oxo-1H-benzo[ b] [ 1,4] diazepine-2-
carboxamide (4i).

! o /O Light yellow crystals; mp 264—265°C. IR (KBr) €m3359,
\@Nfu 3301, 3201, 3112, 2928, 2849, 1674, 1636, 15248148

H o 1451, 1375'"H NMR (300.13 MHz, DMSQdg) 6: 1.00-1.70
(13H, m, 5CH of cyclohexyl and Ch), 2.19 (3H, br s, C}J, 2.42 (2H, m, Ch), 3.51
(1H, m, CH of cyclohexyl), 5.26 (1H, br s, NH), 6:6.80 (3H, m, H-Ar), 7.63 (1H, d, J
= 6.3, NH-CO), 9.46 (1H, br s, NH-COYC NMR (75.47 MHz, DMSGdg) 5: 20.9, 24.9,

25.0, 25.6, 26.6, 32.6, 32.8, 43.3, 48.2, 67.6,92122.6, 122.9, 128.7, 134.1, 138.4,
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170.6, 173.3. MSwz 316 (M+1, 8), 189 (100), 147 (80), 41 (25). Anal. Calcd f
C1gH25N30,: C, 68.54; H, 7.99; N, 13.32; found C, 68.44; 877 N, 13.22.

ORTEP diagram fodi; summary of data: The
Cambridge Crystallographic Data Centre
(CCDC) no.: 735910; unit cell parameters: a

5.7118(2) b 25.8049(10) ¢ 11.8905(6) beta

94.801(3); space group P21/n.
N-Benzyl-2,3,4,5-tetrahydro-2,7,8-trimethyl-4-oxo-1H-benzo[ b][ 1,4] diazepine-2-
carboxamide (4)).

L0 Brown crystals; mp 183-185°C. IR (KBr) &m 3306,
\@Nﬁuﬂ@ 3263, 3029, 2942, 1676, 1631, 1524, 1452, 133HMR

NN (300.13 MHz, DMSQOdg) &: 1.38 (3H, br s, Ch, 2.18
(3H, br s, CH)), 2.50 (2H, AB, J = 13.0 Hz, Cb), 4.30 (2H, ABX, J = 15.2, 5.7, 6.2 Hz,
CH,), 5.31 (1H, br s, NH), 6.67 (1H, d, J = 8.0 HzAH; 6.77 (2H, m, H-Ar), 7.10-7.35
(5H, m, H-Ar), 8.47 (1H, dd, J = 5.9, 5.9 Hz, NH-®.51 (1H, br s, NH-CO)**C
NMR (75.47 MHz, DMSOQOdg) 6: 20.9, 27.1, 42.9, 43.4, 67.6, 121.9, 122.4, 12P29.0,
127.5, 128.4, 128.6, 134.0, 138.5, 139.8, 170.4,5.™MS m/z. 324 (M'+1, 14), 189
(100), 147 (82), 121 (12), 91 (45). Anal. Calcd @eH»1NsO.: C, 70.57; H, 6.55; N,
12.99; found C, 70.50; H, 6.52; N, 12.89.
7-Benzoyl-N-cyclohexyl-2-methyl-4-oxo-2,3,4,5-tetr ahydro-1H-
benzo[b][1,4]diazepine-2-car boxamide (4k).

Light yellow powder; mp 189-191°C. IR (KBr) ¢m

O]
H
‘ O N:Q//KH/O 1 3290, 3286, 3064, 2986, 2933, 2865, 1680, 1634,
N
o H O
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1530, 1470, 1425, 13184 NMR (300.13 MHz, DMSQdg) 6: 1.00-1.70 (13H, m, 5CH
of cyclohexyl and Ch), 2.61 (2H, br s, C}), 3.52 (1H, m, CH of cyclohexyl), 6.35 (1H,
br s, NH), 7.01 (1H, d, J = 8.2, H-Ar), 6.30-7.BH( m, H-Ar and NH-CO), 9.68 (1H, br
S, NH-CO).13C NMR (75.47 MHz, DMSQdg) 6: 25.1, 25.6, 27.6, 31.1, 32.5, 32.7, 44.5,
48.4, 65.1, 120.5, 124.5, 127.1, 127.3, 128.2,8,28B29.6, 132.2, 138.4, 143.2, 170.2,
172.5, 194.2. M$n/'z. 406 (M+1, 1), 280 (25), 279 (100), 237 (86), 105 (35)(&07), 55
(18), 41 (25). Anal. Calcd for £H27N3Os: C, 71.09; H, 6.71; N, 10.36; found C, 71.00;
H, 6.61; N, 10.26.

7,8-Dichloro-N-cyclohexyl-2,3,4,5-tetr ahydr o-2-methyl-4-oxo-1H-
benzo[b][1,4]diazepine-2-car boxamide (4l).

! o White powder; mp 262-264°C. IR (KBr) ¢m 3364,
CI]@[NEKH/O 3270, 3185, 3070, 2933, 2854, 1677, 1670, 15981,152
cl NN 1485, 1456, 1388H NMR (300.13 MHz, DMSGdg) §:
1.00-2.20 (15H, m, 5C}of cyclohexyl, CH and CH), 3.48 (1H, m, CH of cyclohexyl),
5.78 (1H, br s, NH), 7.01 (1H, br s, H-Ar), 7.18H(1br s, H-Ar), 7.57 (1H, br s, NH-
CO), 9.68 (1H, br s, NH-CO)}*C NMR (75.47 MHz, DMSGdg) &: 25.0, 25.1, 25.6,
26.9, 32.5, 32.7, 43.7, 48.3, 66.4, 121.9, 12275.8, 130.2, 139.0, 170.1, 172.6. MS
m/'z. 372 (M, *'Cl, 4), 370 (M, *°Cl, 8), 243 (100), 201 (100), 55 (20), 41 (25). Ana
Calcd for G7/H21CIbN3Os: C, 55.14; H, 5.72; N, 11.35; found C, 55.10; 85 N, 11.25.
7,8-Dichloro-2,3,4,5-tetrahydr o-2-methyl-N-(2,4,4-trimethylpentan-2-yl)-4-oxo-1H-
benzo[b][1,4]diazepine-2-car boxamide (4m).

Violet powder; mp 248-250°C. IR (KBr) ¢ 3363,

(@]
H
cl N N></k
II H 3327, 3188, 3139, 3060, 2947, 2865, 1680, 14954,139
Cl N
H O
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1376.'H NMR (300.13 MHz, DMSQdg) &: 0.91 (9H, br s, 3Ch), 1.27 (6H, br s, 2CH),
1.32 (3H, br s, Ch), 1.61 (2H, AB, J = 14.8 Hz, Cb), 2.07 (1H, m, Ck), 2.26 (1H, m,
CHy), 5.80 (1H, br s, NH), 7.04 (1H, br s, H-Ar), 8.(1H, br s, H-Ar), 7.21 (1H, br s,
NH-CO), 9.73 (1H, br s, NH-COJ3C NMR (75.47 MHz, DMSGCdg) &: 26.6, 28.6, 29.3,
31.7, 43.8, 51.9, 54.6, 66.8, 122.2, 122.6, 1292p.8, 130.2, 138.7, 170.2, 172.4. MS
m/z 402 (M'+1,3Cl, 1), 400 (M+1,%Cl, 2), 243 (86), 201 (100), 165 (18), 97 (20), 57
(28), 41 (32). Anal. Calcd for gH,7C2N3O2: C, 57.00; H, 6.80; N, 10.50; found C,
57.10; H, 6.72; N, 10.40.
N-Benzyl-7,8-dichloro-2,3,4,5-tetr ahydr o-2-methyl-4-oxo-1H-
benzo[b][1,4]diazepine-2-car boxamide (4n).

! 0 Violet powder; mp 246-247°C. IR (KBr) ¢ 3332,
CIQNQUAH/\@ 3214, 3086, 3009, 1668, 1621, 1493, 1389.NMR
c NN (300.13 MHz, DMSQdg) &: 1.41 (3H, br s, CH), 2.40-
2.65 (2H, m, CH)), 4.28 (2H, ABX, J = 15.0, 6.1, 5.5 Hz, @H 5.92 (1H, br s, NH),
7.07 (1H, br s, H-Ar), 7.00-7.30 (6H, m, H-Ar), 8.%51H, m, NH-CO), 9.75 (1H, br s,
NH-CO). *C NMR (75.47 MHz, DMSGCds) &: 27.4, 42.9, 44.0, 66.2, 121.6, 122.5,
122.6, 125.8, 127.0, 127.4, 128.6, 129.6, 138.8,913.70.2, 173.9. M8Vz 380 (M'+1,
37Cl, 1), 378 (M+1, *°Cl, 2), 243 (82), 201 (100), 91 (70), 65 (20), 20)( Anal. Calcd

for C1gH17C2N3O2: C, 57.16; H, 4.53; N, 11.11; found C, 57.05; H4 N, 11.01.
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_——5.85150
~T——6.85749

F—
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Integral
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0.9964
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1.0084
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2.38626
2.34008
2.06977
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1.51074
1.33057
1.22860

X
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0.7050
B2t
3.1624
5.2679
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'H NMR of 4a

Current Data Parameters

NAME Maleki-PHD
EXPNO 398
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090518

Time 15.22
INSTRUM spect
PROBHD 5 mm BRO 88-1H
PULPROG 2930

0 32768
SOLVENT OMSO

NS 10

0s 1

SWH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0872021 sec
RG 228.1

oW 64,000 usec
DE 5.00 usec
TE 380.0 K

04 2.00000000 sec
======== CHANNEL f1 ==s=====
NUC1 H

P1 15.50 usec
PLL ~-2.00 dB
SFO1 300.1323886 MHz

F2 - Processing parameters

SI 65536

SF 300.1300000 MHz
WOW EM

§s8 0

LB 0.30 Hz

GB : 0

PC 1.00

1D NMA plot parameters

CX 20.00 cm
cY 11.44 cm
FiP 11.413 ppm
Fi 3425.51 Hz
FepP -0.998 ppm
F2 -299.92 Hz
PPMCM 0.82057 ppm/c
HZICM 186.25162 Hz/cm

S12



13C {1H} NMR

Current Data Parameters

NAME Malek i-PHD
0 m (o s I I o VIl s 6 MO = TOMRD WSO OO0 o EXPNO 389
m < o O D= O WO~ =N @O 0SS N T
= o= 0 oo o O~ O0ADDOT <~0100 o0 PROCNG L
W [l =) e I e T B <V I V] NODMmMOoOoCOTO OO oA 0T
™~ ™~ (32 e B a VIR o VI a VA o | [t IR SRS Lo A i B2 I oo B ap B 2.0 BN S VAN S VAR QY B o} F2 - Acquisition Parameters
— B R
Oate 20080518
Time 16.27
INSTRUM spect
PROBHO 5 mm BBO BB-tH
PULPROG zgpg30
D 65536
SOLYENT DM50
NS 1024
Ds 2
SHH 17985.611 Hz
FIDAES 0.274439 Hz
AQ 1.8219508 sec
A6 2048
(o) o0 27.600 usec
H OE 6.00 usec
N TE 300.0 K
N Dt 2.00000000 sec
H dit 0.03000000 sec
N di2 0.00002000 sec
H o ======== CHANNEL f{ ========
| NUCL 13C
Pi 8.75 usec
PL1 -2.00 d8
SFO1 75.4752953 MHz
=sm====== CHANNEL f2 ====s====
CPOPARG2 waltzib
NUC2 iH
PCPD2 87.00 usec
pL2 -2.00 dB
PLI2 12.00 dB
PL13 18.00 ¢B
§F02 300.1312005 MHz
F2 - Processing parameters
SI 65536
SF 75.4677490 MHz
WOH EM
558 0
L8 1.00 Hz
GB 0
PC 1.40
1D NMA plot parameters
CX 20.00 cm
R ; el il oo R R cy £5.99 cm
| Ll i NI | Uil AN F1p 219.155 ppn
Fi 16539.10 Hz
Fap -19.167 ppm
e e e e I i wa s S pELE
.91 pRM/E
ppm =h0 150 1eg 50 0 HZCM 899.28058 Hz/cm

3C NMR of4a
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'H NMR of 4b

Current Data Parameters

MHz

MHZ

cn

cm

ppm

Hz

ppm

Hz
ppm/cm

NAME Seied hamze
EXPNO 171
PROCND 1
F2 - Aecquisition Parameters
Date_ 20090523
Time 22.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPRDG zg30
D 32768
SOLVENT DMS0
NS 10
0s 1
SHH 7812.500
FIDRES 0.238419
AQ 2.0972021
]G 228.1
oW 64.000
DE 6.00
TE 380.0
17} 2.00000000
======== CHANNEL f1 ====
NUCi 1H
P1 15.50
PL1 -2.00
SFO1 300.1323986
F2 - Processing parameters
s1 65536
SF 300. 1300000
WOM EM
ss8 0
LB -+ 0.30
GB (]
PC 1.00
10 NMR plot parameters
cx 20.00
cy 18.86
F1P 10.977
F1 3294.64
F2P -0.864
F2 -259.25
PPMCM 0.59206
HZCM 177.69411

Hz/cm

S16



13C [1H} NMR

Current Data Parameters

NAME Seied hamze
- < O o TN T~ O NN WM T OO0 O EXPNO 172
ne 8 83382 R i =3 1 il PROCNO 1
W Hm [ s I s o BN o VI o Ui q V) W OoOMoO DO N @ z —_—
(o e T3 B VAR o VoY O OSSSISITOomomman f2 - Acquisiticn Parameters
T T 9777 T Date_ 20090523
Time 22.18
INSTAUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
o 65536
SOLVENT OMSO
NS 148
0s 2
SHH 17985.611 Hz
FIDRES 0.274439 Hz
A8 1.8219508 sec
RG 2048
OW 27.600 usec
DE 6.00 usec
0 TE 300.0 K
H o1 2.00000000 sec
N a1 0.03000000 sec
N 12 0.00002000 sec
H
=====z== CHANNEL fl mm======
N NUC1 13C
H o Pl 8.75 usec
ALt -2.00 d8
SFO1 75. 4752953 MHz
==anasm= CHANNEL f2 ========
CPDPRG2 waltz16
NuC2 tH
PCPO2 87.00 usec
pL2 -2.00 a8
PLi2 12.00 d8
PL13 18.00 d8
SFO2 300.1312005 MH2
F2 - Processing parameters
SIL 68536
SF 75.4677490 MH2
WOM EM
5SB 0
LB 1.00 Hz
6B 0
PC 1.00
1D NMR plot parameters
X 20.00 ¢m
i ESP R i (T ’ : s ik ! N b T cY 16.88 ca
bbbl Ly | Lo b | i it T Ll Lyt i FiP 215.162 ppm
Fl 16237.80 Hz
F2p -13.5639 ppm
T -
ppM 20 150 160 50 0 HzCH 863.35571 Hz/cm

¥C NMR of 4b
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1H NMR
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'H NMR of 4c

Current Data Parameters

NAME Mo fakham
EXPND 397
PROCNG 1

F2 - Acquisition Parameters
Date_ 20090527

Time 21.23
INSTRAUM spect
PROBHD 5 mm B8O BB-1H
PULPROG 7930

1D 32768
SOLVENT DMSO

NS 10

0s 1

ShH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 sec
R6 228.1

DW 64.000 usec
DE 6.00 usec
TE 380.0 K

D1 2.00000000 sec
======== CHANNEL f{ ====m=m===
NUCH iH

P1 15.50 usec
LY -2.00 dB
SFO1 300.1323986 MHz
F2 - Processing parameters
SI 65536

SF 300. 1300000 MHz
oW EM

558 0

LB 0.30 Hz
&B 0

PC 1.00

10 NMR plot parameters

X 20.00 cm
cY 52.71 em
F1P 11.083 ppm
£ 3328.19 Hz
FopP -1.015 ppm
F2 -304.68 Hz
PPMCM 0.650522 ppm/cm
HZCM 181.64391 Hz/cm
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13C {1H} NMR

Current Data Parameters

NAME Mafakham
w o — 0 O MNNms O TN@OODONMN~NOMNTOONSMTIND EXPNO 398
o o VS To BT =S s I o] M MO — T OmDONW—Mmomm
= ~ o Mmoo~ Yo WS T~ O0NOWS =~M~M00ow PROCNO 1
2 oo — @10 Ay DT AMNMSOON@OA O < « 006
~ ~ o IS YRR VAo VI o VI e YR | VU STTTTOMMMOOTEOONNNNNA F2 - Acquisition Parameters
—_ - e S i e
Date_ 20090527
. Time 21.38
INSTAUM spect
PROBHO 5 mm B8O BB-iH
PULPROG zgpg30
0 695936
SOLVENT ONs0
NS 308
bs (1]
SHH 17985 611 Hz
FIDRES 0.274439 Hz
(o] AQ 1.8219508 sec
RG 2048
oW 27.800 usec
RJ\X 0E 6.00 usec
TE 300.0 K
138 2.00000000 sec
(o] a1 0.03000000 sec
di2 0.00002000 sec
====mams CHANNEL fi ========
NUCtL i3c
PL 8.75 usec
PL1 -2.00 dB
SFOL 75.4752953 MHz
memsem== CHANNEL f2 ========
CPOPRG2 waltzié
NuCc2 iH
pCPO2 B7.00 usec
PL2 -2.00 dB
PLi2 12.00 dB
L3 18.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 65536
SF 75.4677490 MHz
WDW EM
! 558 0
LB 1.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

cx 20.00 cm

cY 54.71 ca

FIP 219.155 ppm

Fi 16539.10 Hz

FaP -19. 167 ppm

T T T T T T T e T T T T T T T T T T T — T T F2 -1446.51 Hz
m 200 PPMCH 11.91609 ppn/ca
pp & 100 ot g HZCN 899, 28058 Hz/cm

3C NMR of4c
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iH NMR
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'H NMR of 4d

Current Data Parameters

NAME Mofakham
EXPNO 395
PROCNO 1

F2 - Acquisition Parameters

Date _ 20090530

Time 14.47
INSTRUM spect
PROBHD 5 mm BBO BB-1iH
PULPROG 2930

O 32768
SOLVENT DMSO

NS 10

Ds 1

SWH 7812.500 Hz
FI0ORES 0.238419 Hz
AQ 2.0972021 sec
RG 228.1

OW 64.000 usec
OE 6.00 usec
TE 380.0 K
01 2.00000000 sec
======== CHANNEL f1 ====s====
NUC1L 1H

P1 15.50 usec
PL1 -2.00 dB
SFO1 300. 1323986 MHz
F2 - Processing parameters
SI 65536

SF 300.1300000 MHz
WOW EM

558 : a

LB 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm
cY 11.05 cm
FiP 11.313 ppm
Fi 3385.31 Hz
F2P -0.998 ppm
F2 -289.82 Hz
PPMCM 0.61554 ppm/cm
HZCM 184.74147 Hz/cm
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13C (1K} NMR
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13C NMR of 4d

Current Data Parameters

NAME Seied hamze
EXPNO 156
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090513

Time 20.33
INSTRUM spect
PROBHD 5 mm BBO B8-iH
PULPROG 2gpg30

10 65536
SOLVENT DNSO

NS 501

0s 2

ShH 17985.611 Hz
FIDRES 0.274439 Hz
M 1.8219508 sec
RG 2048

oW 27,800 use
OE 6.00 usew
TE 300.0 K
01 2.00000000 sec
dit 0.03000000 sec
di2 0.00002000 sec
=u====an CHANNEL f{ ========
NUC1 13C

P1 B.75 usec
PLY -2.00 dB
SFOt 75.4752953 MH2
====ss=a CHANNEL f2 ========
CPOPAG2 waltz16
Nuc2 iH
PCPD2 87.00 usec
PL2 -2.00 d8
PLi2 12,00 dB
PL13 18.00 oB
SFo2 300.1312005 MHz
F2 - Processing parameters
SI 65536

SF 75.4677490 MHz
WOW EM

§s8 [

LB 1.00 Hz
6B [

PC 1.00

10 NMA plot parameters

cx 20.00 cm
cY 63.42 cm
Fip 2i1.784 ppm
F1 15382.85 Hz
Fap -13.025 ppm
F2 -882.96 Hz
PPMCM 11.24044 ppm/cm
HZCM 848.29041 Hz/cm
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ppm
—9.43221
7.42211

_—5B.73363
T T—6.63521

Integral
0.9418
0.9187
0.9794
0.9591

1H NMA

Current Data Parameters

NAME Mo fakham

5 235835988 Exero 352

~ O ISS - MmMoMmmo M PAOCNG 1

< M OO NN SO0

- m T MM o O v

[Te} e T 4 VA9 VI VI o U B q VR oV I o VIRL o) F2 - Acguisition Parameters
Date_ 20090519
Time 22.53
INSTRUM spect
PROBHD 5 mm BBO B8-iH
PULPROG zg30
TO 32768
SOLVENT OMSO
NS 10
0s 1
SWH 7812 .500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 sec
RG 228.1
oW 64.000 usec
DE 6.00 usec
TE 380.0 K
01 2.00000000 sec
======== CHANNEL fi ========
NUC1 1H
P1 15.50 usec
PL1 -2.00 dB
SFO1 300.1323986 MHz
F2 - Processing parameters
sI 65536
SE 300.1300000 MHz
WOW EM
S8 0
LB 0.30 Hz
GB Q
PC 1.00
1D NMR plat parameters

Lﬁ gL cX 20.00 cm

Cy 28.54 cm
FiP 11.044 ppm
Fi 3314.77 Hz
F2P -1.032 ppm

: 4 e, ami

= i ot HZCM 181.21777 Hz/cm

- culwa m|m

T T T T T T T T T T T T T
4 2 0

'H NMR of 4e
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132,741
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13C {1H}

NMR

90.473
43.468
40,792
40.514
40.236
39.958
39.680
39.401
39.123

——— BB.420

28.782
26.012

19.296
19.022

3C NMR of4e

Current Data Parameters

NAME Mafakham
EXPNO 333
PROCND 1

F2 - Acquisition Parameters
Date _ 20090519

Time 23.03
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg3a

0 B5536
SOLVENT DMSQ

NS 201

0s &

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

W 27.800 usec
OE 6.00 usec
TE 300.0 K

01 2.00000000 sec
di1 0.03000000 sec
di2 0.00002000 sec
======== CHANNEL fi =====x==
nuct 13C

BE B.75 usec
PLL -2.00 dB
SFO1 75.4752953 MHz
==m===== CHANNEL f2 s=======
CPOPRG2 waltzi6

Nuc2 iH
PCPO2 87.00 usec
PL2 -2.00 dB
pLi2 12.00 dB
PL13 18.00 dB
5F02 300, 1312005 MHz

F2 - Processing parameters

ST
SF
HOW
558
LB
GB
PC

65536
75.4677490
EM

]

1.00

0

1.40

10 NMA plot parameters

Cx

cy
FiP
Fi
Fap
F2
PPMCM
HZCM

20.00
59.58
211.603
15869.20
-10.126
-764,18
11.08644
836.66901

MHZ

cm
m

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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ppm
—85.43007
7.20214

—6. 76869
———6.63002

—

1H NMR

Current Data Parameters

1.0277 ™—

Integral
0.9839
0.9982
1.0022

S32

NAME Mo fakham
iy A fRSBEeERIERC EXPNO - 384
al THADAMNLOAUD— O Q PROCNO 1
o OONTOOODT AW = @M
pem AT MU O ~N~T T MU
lis} (3 R o VA VI o VA o VI o VI o VR B R B B ) F2 - Acquisition Parameters
Date _ 20090519
Time 20.22
INSTRUM spect
PROBHD 5 mm BBO BB-{H
PULPROG zg30
T 32768
SOLYENT OMsa
NS 10
0s 1
SWH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0872021 sec
RG 2281
OW 64.000 usec
OE 6,00 usec
TE 380.0 K
01 2.00000000 sec
me=m=n== (HANNEL f1 s=e=sas=
NUC1 iH
P 15.50 usec
PLL -2.00 dB
SFO1 300.1323986 MHz
F2 - Processing parameters
81 65536
SF 300.1300000 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
Pc 1.00
) 1D NMR plot parameters
f Cx 20.00 cm
cy 19.55 cm
Fip 10.944 ppm
F1 3284.57 Hz
Fap -0.864 ppm
m m ﬂ :ﬂ. m m -n::; % F2 -2569.25 Hz
= eh et bl f =t T PPMCM 0.59038 ppm/cm
3 £ I I . HZCM 177.18073 Hz/cm
- N|O ||~ |Wwm|dD
T T T T T T _ T
4 2 0

'H NMR of 4f




13C {1H} NMR

Current Data Parameters

NAME Mofakham
(S ] T M~ O oL S WO MISD - MI0Y OWw~a T EXPNO 385
helie) - 0D ) W NMUOoONO-oNH@WMONTAUNAUNN DO PROCNO 1
e iy =0 RS~ o sLe Sl Lt b LEL K
a gE EHTLDS e BYeRS2LRZI=aRTERD F2 - Acquisition Parameters
o el T Date_ 20090519
Time 20.32
= INSTRUM spect
f PROBHD S mm BBO BB-1H
PULPROG zgpg30
0 65536
SOLVENT ONS0
NS 201
DS 2
SKH 17985.611 Hz
FIDAES 0.274439 Hz
AQ 1.8219508 sec
AG 2048
H o oW 27.800 usec
N ' DE 6.00 usec
TE 300.0 K
n i3] 2.00000000 sec
di1 0.03000000 sec
N a12 0.00002000 sec
H ©
: ===z==== CHANNEL f{ w==mm===
NUC1 13C
P1 8.75 usec
PLA -2.00 dB
SFO1 75.4752953 MHz
msmsmz=z (HANNEL f2 ========
CPOPRGZ waltzig
NuC2 1H
pCPo2 87.00 usec
pL2 -2.00 dB
pLi2 12.00 dB
PL13 18.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
st 65538
SF 75.4677490 MHz
HOW EM
SSB 0
L8 1.00 Hz
ca 0
PC 1.40
iD NMR plot paremeters
[ 4 20.00 cm
cY 78.11 cm
F1p 219.155 ppm
Fi 16539.10 Hz
F2p -19.167 ppm
F2 -1446.51 Hz
PPNCM 11.91609 ppm/cm
HZCH 889.28058 Hz/cm

¥C NMR of 4f
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o o S a o a =}

Lo b e b b bl

[o2]
a1

]

XX

Vel b e b b b b

ZT

I=

3363.20
3070.47
2862.62

3275.89

2916.41

[

1669.84

1505.76

1389.45
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4000

3000

2000
Wavenumbers (cm-1)

IR of 4g

I
1000




ppm
—9.53177
—9.27917
———7.04568
—6.85140

TT——6.68356

EI64

3.179
1.031

1.027
L= T

Integral

1H NMR

Current Data Parameters
NAME Mofakham

2 geW=mom s EXPNO 386

2 238 3%m PROCNO 1

& P ag I e S

Le) M 0J U U QU Uy = F2 - Acguisition Parameters
Date_ 20090519
Time 20.47
INSTRUM spect
PROBHD 5 mm BB0 BB-tH
PULPROG zg30
0 32768
SOLVENT DMSO
NS 10
Ds 1
SWH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 sec
RG 2e8.1
DW 64.000 usec
DE 6.00 usec
TE 380.0 K
[} 2.00000000 sec
======== CHANNEL f1 ========
NUC1 1H
Pi 15.50 usec
PL1 -2.00 dB
SFOt 300.1323986 MHz
F2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters

x; cX 20.00 cm

cyY 20.93 cm
FiP 12.118 pom
Fi 3636.94 Hz
Fap -1.032 ppm

2 o e e Fa -309.58 Hz

o m~|T|m| o PPMCM 0.65747 ppm/cm

~ o|alelm] |m HZCM 197.32603 Hz/cm

T T T _ T T T _ T T T _ T T
4 2 0

'H NMR of 4g
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ppm

ZT

I=

B ¥ B
T——170.604

136.216
139%735

135.474

132,560

~ ~129.611

128,834

128.032
126.809
123.894

122.919

13C {1H}

NMA

68.146
43.340
40.785
40.507
40.230
39.952
39.674
38,598
39.118
27.098
19.288
19.036
18.508

3C NMR of4g

Current Oata Parameters

NAME Mafakham
EXPNO 387
PROCNG 1

F2 - Acquisition Parameters

Date _ 20090519
Time 20.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

0 65536
SOLVENT DbMSO

NS 373

0s 2

SWH 17985.611 Hz
FIORES 0.274439 Kz
AQ 1.8219308 sec
RG 2048

On 27.800 usec
OE 6.00 usec
TE 300.0 K
Dt 2.00000000 sec
dii 0.03000000 sec
di2 0.00002000 sec
=====s== [HANNEL f1 ====
NUCH 13C

P 8.76 usec
PL1 -2.00 dB
SFO1 76.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 Waltzi6
nucz iH
PCPD2 B7.00 usec
PL2 -2.00 dB
PLi2 12.00 dB
PL13 18.00 dB
SFO2 300.1312005 MHz

F2 - Pracessing parameters

SI 63536

5F 75.4677490 MHz
WO EM

558 9

Le 1.00 Hz
GB Q

PC 1.40

1D NMR plat parameters

Cx 20.00 cm

cy 61.30 cm
FiP 214,548 ppm
Fi 16194.44 Hz
F2p -14.253 ppm
F2 -1075.67 Hz
PPMCH 11.44006 ppm/cm
HZCM 863.35571 Hz/cm
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ﬁmpm s DI_a.NYa Date B-£9-18 Time 16:18:5H6

L ! _. “ ..... [ =B § H_...m". bt B, o i ]
LB =[115->1271 Bp=283 Bi=258868. RT 11 CT=284
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| 161 =
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|
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"
i e ]
e 120 _ i
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ﬁﬁszmw B 98 118 138 158 1VA 198 ﬁpz 238 258 ZVA
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25

r _ 1

A g e T e T T e ety Ee L

A0 388 328 348 368 dmm 488 428 448 468 488 LAB 524
8B=38 SE=35%H DB=38 DE=H18 N=0 Z=2 T=8.8 Fact[Z89->468] =b
8 List >  S=[115%->12V]1 B=B Pos=V Tot=

Mass ofdg
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%Transmittanc

3353.6

3285.3

3211.7

2964.7

2906.9

2854.3

"

1681.2

1635.3

1517.0

1450.1

1373.6

1309.2

1235.6

1120.0

731-395.1

2000
Wavenumbers (cm-1)

IR of 4h
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ppm

Integral

—9.47014

1.0000

B.45299

0.9797

—7.26747

5.5046

_—bB6.79675

TT—6.66151

0.9735
1.0428

1H NMR

—5.13647

4,37958
4,33075
4.27133
4.23714
—3.38624
2.52520
2.48628
2.39016
2.34793
2.28101
2.09206
1.88348

%

2.0968
1.5003
1.1625

-

Y
s
T

6:7500

—1.36767

3.3008

pam

10

4

e

'H NMR of 4h

Current Data Parameters

NAME Seied hamze
EXPNO 165
PROCNQ i

F2 - Acquisition Parameters
Date_. 20090523

Time 14.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930

™ 32768
SOLVENT DMS0

NS 10

os 1

SWH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 se
RG 2281

D £64.000 usec
DE 6.00 usec
TE 380.0 K

53 2.00000000 sec
======== CHANNEL f1 ========
NUC1 B iH

Pl 15.50 usec
PL1 -2.00 d8
SFOL 300.1323386 MHz

F2 - Processing parameters

SI 65536

SF 300. 1300000 MHz
WOW EM

558 0

LB 0.30 Hz

68 0

PC 1.00

10 NMR plot parameters

[ 20.00 cm

cy 11.82 cm
FiP 11.246 ppm
F1 3375.18 Hz
F2p -0.931 ppm
F2 -279.38 Hz
PPMCM 0.60883 ppm/cm
HZCM 182.72794 Hz/cm
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ppm

o

m

m o

174 655
170.644
139827

136.191
132.629

129.710
128.972
128 .530
127 .537
127 .062
123.887
122,937

SN

v

13C {1H} NMR

Y

—— 68.027
43 327
42 .937
40.784
40.504
40.226
39.949
39.670
39.393
39.115
26.803

%

19.299
18.024

¥C NMR of4h

Current Oata Parameters

NAME Seied hamze
EXPNO 166
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090523

Time 15.01
INSTRUM spect
PROBHD 5 mm BBO BB8-1H
PULPROG 29pg30

m 65536
SOLVENT OMSO

NS 317

0s 2

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

oW 27.800 usec
DE 6.00 usec
TE 300.0 K
Di 2.00000000 sec
di1 0.03000000 sec
di2 0.00002000 sec
======x= CHANNEL f1 ==m=m====
NuUC1 13C

Pi 8.79 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz

wxm=zzax CHANNEL f2 ====m====

CPDPRG2 waltz16
NUC2 1H
PCPD2 87.00 usec
PL2 -2.00 0B
AL12 12.00 dB
PLL3 18.00 dB
SFQ2 300.1312005 MHz

F2 - Processing parameters

sl 65536

SF 75.4677490 NHz
WOW EM

558 ]

LB 1.00 Hz
68 []

PC 1.00

1D NMR plot parameters

cx 20.00 cm
cy 63.23 cm
F1P 215,162 ppn
F1 16237.80 Hz
Fep -13.539 ppm
F2 -1029.32 Hz
PPMCM 11.44006 ppm/cm
HZCM 86335574 Hz/cm

S41
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000%

(L-w2) siaquinusaepn
0002

% T'ransmittance

N E-N o (o4] O N kLS » oo o (%] EN » o 4] o
AT T OO OO 0 A T 0 0O O Y O T (ST A O
1= ==x
° (o]

=
1673.6
5
’ -/‘_—,—/,(
: ’
1636.3
1524.5 p —
' U879 14511
1374.9 _—
’_4__%
1240.9 __%
815.2

S43



ppm

x

£

9. 45670
7.64093
7.62007
6.76523
6.73723
5.68155
—H5..26785

T
i
e

O

_—
=

Integral

3.51986
3.334114
2.49277
2.41958
2.37289
2.32712
2.18616
2.07937
2.07268
1.65355
1.54454
1.50987
1.32368
1.25567
1.23253
1.13702

NS

0.9926
0.9951
3.0944
1.0000

0.9950
1.2690
2.2542

\

2.9359 -~

5.2541
3.0777
5.4902

'H NMR of 4i

Current Data Parameters

NAME Seied hamze
EXPNO 169
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090523

Time 16.06
INSTRUM spect
PROBHD 5 mm BB0 BB-1H
PULPROG 2930

0 32768
SOLVENT DMSO

NS 10

0s 1

SHH 7812.500 Hz
FIORES 0.238419 Hz
AQ 2.0972021 sec
RG 228.1

oM 64.000 usec
0OE 6.00 usec
TE 380.0 K

01 2.00000000 sec

====z==a= CHANNEL f] ===s=====

NUC1 iH

P 15.50 usec
PL1 -2.00 dB
SFO1 300.1323986 MHz

F2 - Processing parameters

SI 65536

SF 300.1300000 MHz
WOW EM

358 0

LB 0.30 Hz

GB 0

PC 1.00

10 NMR plot parameters

cx 20.00 cm
cY : 10.80 cm
Fip 11.3680 ppm
Fi 3415.45 Hz
F2P -0.931 ppm
F2 -279.38 Hz
PPMCM 0.61554 ppm/cm
HZCH 184.74147 Hz/cm
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13C {1H} NMA
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BC NMR of 4i

Current Data Parameters

NAHME Seied hamze
EXPNO 170
PROCNO i

F2 - Acquisition Parameters
Oate_ 20090523
Time 16.09
INSTAUM spect
PAOBHD 9 mm BBO BB-1H
PULPROG 2gpg30

0 65536
SOLYENT OMso

NS 1024

Ds 2
SHH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG 2048

O 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dii 0.03000000 sec
di2 0.00002000 sec

CHANNEL 1

NUC1 13C

Pi 8,75 usec
PL1 -2.00 d8
SFO1 75.4752953 MHz

CHANNEL 2

CPOPRG2 waltzi6
Nucz iH
PCPO2 87.00 usec
PL2 -2.00 d8
pL12 12,00 dB
PL13 18.00 dB
SFQ2 360, 1312005 MHz
f2 - Processing parameters
&I 68538

SF 75.4677480 MHz
WOH EN
558 Q

18 1.00 Hz
BB a

PC 1,00

10 NMR plot parameters

cx 20.00
oY 75.79
F1P 215.162
F1 16237 .80
F2p -13.53%
F2 -1029.32
PPNCM 1144006
HZCM. 863.35574

cm
en
ppm

Hz

panm

Hz
ppm/en
tz/cm
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File : DI_71.X%13 Date B8-38-18 Time B4:18:88
S=[72->88]1 Bp=189 Bi=31791A. RT=1.46 CT=244
147 189 1 =g
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S List >
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B= Pos=1 Tot=1

Mass ofdi
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ppm

B.48835
8.46881
B.44912
7.31433
7.28932
7.26767
7.23950

__—9.51269

Integral

1.0092

1.0036

7.22056
7.20998

5.1614

7.19792
7.1B899
B.77811
6.76199
5.68260
6.65612

2.0613
1.0454

—

1H

:

NMR

4.39567

53142
4.37462
4.34500

132424

‘*t;:i4.2847a
4.26576

=\\§t:4.23425
4.21528

N3.35003
255032
5.50404
3 49731

4.0000

2.0894

&
N
X

0.3388
0.6902
0.4065
3.0733
0.1840
3.0101

e

2.43337

2.39009
2.18172
2.08105

1.38569

ppm

H NMR of 4j

Current Data Parameters

NAME Mo fakham
EXPNO 388
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090518
Time 21.25
INSTRUM spect
PROBHD 5 mm BBO BB-iH
PULPROG zg30
10 32768
SCGLYENT OMSO
NS 10
bs 1
SkH 7812.500
FIDRES 0.238419
AQ 2.0872021
RG 228.1
DW 64.000
DE .00
TE 380.0
D1 2.00000000
======== CHANNEL fi ====
NUC? 1H
P1 15.50
PL4 -2.00
SFO1 300.1323986

usec
da8
MHz

F2 - Processing parameters

sI 65636
SE 300. 1300000
WOW EM
ss8 [t}
LB 0.30
GB 0
“PRC 1.00

10 NMR plot parameters

CX 20.00
cY 22.72
FipP 11.984
Fe 3596.67
F2pP =091
F2 -279.38
PPMCM 0.64573
HZCM 193.80235

MHz

cm

cn

ppm

Hz

ppMm

Hz
ppm/cm
Hz/cm
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13C{1H} NMR
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3C NMR of 4

Current Data Parameters

NAME Mofakham
EXPNO 389
PROCNO i

F2 = Acquisition Parameters
Date_ 20090519

Time 21.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPAOG 2gpg30

O 65536
SOLVENT OMS0

NS 204

08 2

ShH 17985.611 Hz
FIDAES 0.274439 Hz
A9 1.8218508 sec
ARG 2048

i) 27.800 usec
0E §.00 usec
TE 300.0 K
D1 2.00000000 sec
a1 0.03000000 sec
diz2 0.00002000 sec
sm=mmme= CHANNEL f{ =e====x=
NUCH 13C

P1 8.75 usec
PL1 -2.00 ¢8
SFOL 75.4752953 Mrz
===ssmw= CHANNEL f2 ====s=aws
CPOPRG2 waltz16
Nuc2 1H
PCPO2 B87.00 usec
PL2 -2.00 d8
PL12 12.00 @8
PLi3 18.00 g8
SF02 300. 1312005 MHz2
F2 - Processing parameters
SI 65536

SF 75.4677490 MHZ
HOW EM

558 1]

LB 1.00 Hz
6B 1]

PC 1.40

10 NMA plot parameters

cX 20.00 cm
cy 33.26 ¢m
FiP 216,391 ppm
Ft 16330.51 Hz
F2pP -10.875 ppm
F2 -820.72 Hz
PPMCM 11.36328 ppm/cm
HZCM 857.56134 Hz/cm
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H NMR of 4k

Current Data Parameters

NAME Mafakham
EXPNO 413
PROCNO 1

F2 - Acguisition Parameters

Date_ 20090609

Time 18.13
INSTRUM spect
OROBHD 5 mm BBO BB-1H
PULPROG 2930

70 32768
SOLVENT OMSO

NS 10

DS 1

SHH 7812.500 Hz
FIDRES (.238419 Hz
AQ 2.0972021 sec
RG 228.1

DW 64.000 usec
DE 6.00 usec
TEs 380.0 K
D1 2.00000000 sec
=s====== CHANNEL f| ========
NUCt iH

P1 15.50 usec
PL1 -2.00 dB
SFO1 300.1323986 MHz
F2 - Processing parameters
Si 65538

SF 300.1300000 MHz
WOW M

558 [4]

LB 0.30 Hz
68 ]

PC 1.00

1D NMR plot parameters

cX 20.00 cm
Cy 17.72 cm
Fip 10.530 ppm
F1 3190.42 Hz
Fap ~-0.875 ppm
F2 -262.66 Hz
PPMCM 0.57526 ppm/cm
HZCM 172 .65373 Hz/cm
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13C {1H] NMR

Current Data Parameters

NAME Mafaknam

= ™ ® o O N i < s e o T g e T o s BT [ A e B Ry B oy B Co R RIS o I o B VR o Vil EXPNO 414

g = €38 LLIBHESBSS SRS TsREBNRTEEBC PROCKO 1

@, ~ = w2 MO U O@M~NT O N OISO DO QA =~ U

= o > S FTO0 AN OIS ITITITOMMMOMMOMOAUQ N F2 - Acquisition Parameters
Date_ 20090608
Time 18.27
INSTRUM spect
PROBHT 5 mm BBO BB-1H
PULPROG zgpg30
70 65536
SOLVENT oMsa
NS 257
0s 0
SHH 17985.611 Hz
FIORES 0.274439 Hz
AQ 1.8219508 sec
AG. 2048
oW 27.800 usec
DE 6.00 usec
TE 300.0 K

g o] 01 2.00000000 sec
N 014 0.03000000 sec
N 12 0.00002000 sec
L LX) !
CHANNEL 1 ========

ﬂ NUCH 13C
o (o] Pe 8.75 usec
PLE -2.00 dB
SFO1 75.4752883 MHZ
CHANNEL {2 ========
CPDPAG2 waltziB
Nucz 1M
RCFO2 87.00 usec
PL2 -2.00 dB
PLL2 12.00 0B
PL13 18.00 dB
SFa2 300.1312005 MHz

F2 - Processing parameters

SI 85536

SF 75.4677490 MHz
HOW EM

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

CX 20.00 cm
cy 60.99 cm
Fip 219.155 ppm
Fi 1653911 Hz
Fap -19.167 ppn
T T T T T T T F2 ~1446.51 Hz
ppm 200 150 100 50 0 PPHCH 11.91609 ppm/cm

HZCM 899.28058 Hz/cm

13C NMR of 4k
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1H NMR

Current Data Parameters

& W e e - - NAME Maleki-PHD
) - O W al @ ~ sy % o % EXPNO 404
e = = ar i g e ik FROCNO 1
= o e 0 - i & o
o (ol allnos lle} M om o - == F2 - Acquisition Parameters
Date_ 20090520
Time 12.51
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG 2930
™ 32768
H o SOLVENT DMS0
cl N N3 10
ﬂ DS 1
SWH 7812.500 Hz
cl N FIORES 0.238418 Hz
H (o] : A 2.0972021 sec
RG 228.1
[atd] 64.000 usec
DE 6.00 usec
TE 380.0 K
D1 2.00000000 sec
======== CHANNEL f1 ========
NUCH 1H
P1 15.50 usec
PL1 -2.00 dB
SFO1L 300.1323986 MHz
f2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
558 0
LB 0.30 Hz
6B 0
PC 1.00
10 NMA plot parameters
CX 20.00 cm
CY 10.65 cm
FiP 11.044 pgm
Fi 3314.77 Hz
Fop -0.998 ppn
s = s o = 2 it 3 F2 -299.52 Hz
= =] =) o e = o ) PPMCM 0.80212 pp/cm
El - - o — - ifs} =] HZCM 180.714393 Hz/cm
T T _ T T T _ L T T _ T T T _ T T T _ T T T _ T
ppm 10 8 6 4 2 Q

'H NMR of 4l
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1H NMR

Current Data Parameters

NAME Malek i-PHD
oo W [=] [sp =l R O TN W T DN W M 0 EXPNO 408
o3 & S&884a ORI BISRIBESS PROCNO 1
= oo @ o= WEoMo oo @AWW LWL o
=5 ~ ~ 3] Mol ooy OIS TITTITOMOMMMMMUNQA F2 - Acquisition Parameters
T T YT TT Date_ 20090520
Time 12.54
INSTRUM spect
PROBHD S mm BBO BB-iH
PULPROG zgpg3o
] 65536
SOLVENT OMsg
NS 605
0s 2
ShH 17985.611 Hz
FIDAES 0.274439 Hz
AQ 1,829508 sec
RG 2048
0K 27.800 usec
DE 6.00 usec
TE 300.0 K
H o 133 2.00000000 sec
cl N dald 0.03000000 sec
2 diz 0.00002000 sec
CHANNEL 1
cl N Ut 13¢
H © P .75 usec
PLL -2,00 dB
SFO1 75.4752933 MHz
CHANNEL 2
CPDPRG2 waltzi6
NuC2 1H
PCPO2 87.00 usec
PL2 -2.00 dB
pLi2 12.00 dB
PL13 18.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 65536
SF 75,4677430 MHZ
WOW EM
558 0
L8 1.00 Hz
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00 cm
cy 81.26 cm
FiP 202.719 ppm
Fi 15298.72 Hz
Fop -2.731 ppm
F2 -206.12 Hz
PPMCH 10.27249 ppn/cm
HZOM 775.24176 Hz/cm

3C NMR of 4
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1H NMR

[=e] M~ W [ w N QU O =1 0 O <M~ w= U T
I35 c oo 0 M OgN—-oOOaoYT 0o
- 0 g a &l ~ ANOR—oOCONNT O
£ Iz} — @ m [=) A QWO -OnNDo
= ~ N - o @© M S ASCKRRS~INT MG
| 77\7 E;J qia eﬁﬁfifi/i\ixi\wi\o
H (o]
X <k
Cl N
H ©
‘? A
—_ o o [=s] M~ {{O|D)jw
© =] ~{o o ~|~[=|o|o|oll~
5 =) (=31~} (=31 TN mm| oy
= - o= o o|o|«|—mule
-
=]
T T _ T T T _ T T T T _ T T T _ T T T
ppm 10 8 4 2

'H NMR of 4m

Current Data Parameters

NAME Maleki~PHD
EXPNO 410
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20090527

Time 13.58
INSTRUM spect
PROBHD 5 mm BBO BB-iH
PULPROG 2930

0 32768
SOLVENT DMSO

NS 10

0s 1

SHH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 sec
RG 228.1

DW 64.000 usec
DE 6.00 usec
TE 380.0 K
Ot 2.00000000 sec
======== CHANNEL f{ ========
NUC1 1H

Pi 15.50 usec
PL1 -2.00 dB
SFO1 300.1323986 MHz
F2 - Processing parameters
SI 65536

SF 300.1300000 MHz
WOW EM

3SB 0

LB 0.30 Rz
6B 0

AC 1.00

10 NMR plot parameters

cXx 20.00 cm
cy 10.65 cm
FiP 11.044 ppm
Fi 3314.77 Hz
F2pP -0.998 ppm
F2 -299.52 Hz
PPMCM 0.60212 pom/cm
HZCM 180.71439 Hz/cm
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13C
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NMR

66.790
54.605
51.925
43.773
40.794
40.516
40.237
39.959
39.682

NS

39.403
39.124
31.898
29.280
28.962
26.587

13C NMR of4m

Current Data Parameters

NAME Maleki-PHD
EXPNO 411
PROCNA 1

F2 - Acguisition Parameters

Date _ 20090527

Time 14.14
INSTRUM spect
PROBHD 5 mm BBO BB-{H
PULPROG zgpg30

0 65536
SOLVENT DMS0

NS 252

0s 2

SHH 17885.611 Hz
FI0RES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
a1t 0.03000000 sec
dt2 0.00002000 sec

=== CHANNEL f{ ========
13c
B.76 usec
-2.00 dB
75.4752953 MHz

smm===== CHANNEL f2 =======z=

CPOPRG2 waltz16
Nucz2 iH
pCPD2 87.00 usec
pL2 -2.00 de
PL12 12.00 dB
PL13 168.00 dB
SFQ2 300.1312005 MHz
F2 - Processing parameters
SI 65536

SF 75.4677490 MHz
WOH EM

558 0 g
L8 1.00 Hz
GB o

PC 1.40

1D NMA plot parameters

Cx 20.00 cm

cy 36.28 cm

Fip 219.155 ppm

Fi 16539, 0 Hz

Fap -19.167 ppm

Fz -1446.91 Hz
PPMEM 11.91609 ppm/cm
HZCM B99.28058 Hz/cm
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ppm
—9.75707
—B8.50638
7.26974
7.24978
7.21689
7.19240
7.17853
7.07172
—5.92050

£
N

ZI

I=

IH NMR

Current Data Parameters

Integral
1.0000
0.9861
6.2679
1.2791
1.0059

NAME Maleki-PHD
BIESS S 8BSE8 8 EXPNO 408
DD =M = MO = I~ =] PROCND i
S WY @ M®@T®I D~ -
m u v <y m OwmsT o ~
AR S~ S~ S < S VR o VN o VAN o VIR oY1 ~ F2 - Acquisition Parameters
Date_ 20090527
Time 13.14
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
i) 32768
SOLVENT DMso
NS 10
DS 1
SHH 7812.500 Hz
FIDRES 0.238419 H2
AQ 2.0972021 sec
RG 228.1
OW 64.000 usec
0OE 6.00 usec
TE: 380.0 K
01 2.00000000 sec
======== CHANNEL f{ ========
NUC1 1H
P1 15.50 usec
PLL -2.00 dB
SF01 300.1323986 MHz
F2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00
10 NMR plot parameters
cx 20.00 cm
cy . 9.60 cm
FiP 11.044 ppm
Ft 3314.77 Hz
F2P -0.998 ppm
nMc % m m m mwznz mmmwmmw uws\na_
= A [ =~ HZCM 180.71439 Hz/cn
o - O (o) m

o —

N
A —
(=]

'H NMR of 4n
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13C {1H} NMA
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3C NMR of4n

Current Oata Parameters

NAME Malex i-PHD

EXPNO 408

PROCNO 1

F2 - Acquisition Parameters

Oate _ 20090527

Time 13.47

INSTAUM spect

PAOBHD 5 mm BBO BB-1H

PULPRAG 2gpg30

T0 65536

SOLVENT DMS0

NS 507

0s 2

SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1,68219508 sec

AG 2048

DW 27.800 usec

0E 6.00 usec

1€ 300.0 K

01 2.00000000 sec

dii 0.03000000 sec

di2 0.00002000 sec
CHANNEL. f1

NUCt 13C

P1 8.75 usec

PL1 -2.00 dB

SFO1 75.4752953 MHz

=az===== CHANNEL 2 ===a=a==

CPOPAG2 waltzi6

Nucz2 1H

PCPD2 87.00 usec

PL2 -2.00 dB

PLi2 12.00 a8

PLi3 18.00 dB

SFo2 300. 1312005 MHz

F2 - Processing parameters

) 65536

SF 75.4677490 MHz

WOMW EM

558 0

Le 1.00 Hz

GB 0

fC 1.40

10 NMA plot parameters

(84 20.00 cm

cY 18.37 cm

Fi1P 219.155 ppm

I 16538.10 Hz

Fop -19.167 ppm

F2 -1446.51 Hz

PPMCH 11.81609 ppm/em

HZCM B99.280568 Hz/cm
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