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Problem 63

Exact Mass:

IR:

neat

na

¥ NMR: CDCl,
30 NMR: CDC1,
Analysis: na
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Problem 64
Exact Mass: na
IR: nujol

!H NMR: CDC1,
3¢ NMR: cDC1,
Analysis: na
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Problem 65

Exact Mass: na

IR: neat
"H NMR: CDCl,
B3C NMR: CDCl,
Analysis: na
i 186
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Problem 66

Exact Mass: na

IR: neat

g NMR: CDCl,

3¢ NMR: CDC1,

Analysis: 54.9 % C; 4.6 % H; 9.2 % N
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Problem 67
Exact Mass: na
IR: neat

¥ NMR: CDC1,
130 NMR: CDCl,
Analysis: na

Mass Spectral Data
m/z m2
36 0.35 50
a7 3.73 51
as 5.44 52
ag 8.04 53
40 0.76 54
41 0.28 60
42 0.10 61
43 0.13 62
48 0.25 63
49 2.53 64

80 }

60 F

20T

Frequen cy(cm_‘)

n'z m/z m'z
18.91 65 0.06 89 1.12 104 0.91 127 0.45
22.54 66 0.14 a0 0.25 115 079 128 22.04
6.68 67 0.05 4| 0.30 116 012 129 100.00
0.64 78 5.00 a7 0.43 117 0.21 130 12.08
0.13 79 117 as 1.81 118 0.22 131 0.74
0.40 84 0.16 99 165 119 0.07
3.10 85 0.50 100 2.01 120 0.54
5.37 86 086 10 923 121 0.11
9.67 87 1.77 102 38.03 122 0.03
4.43 88 069 103 11.28 123 0.13
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Problem 68
Exact Mass: na
IR: neat

'H NMR: CDCl,
13¢ NMR: CDC1,
Analysis: na

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
26, 0.76 65, 0.92 89, 1.21 110, 0.03 131, 0.10 146, 0.06
27, 0.70 69, 0.07 20, 0.16 112, ©0.03 132, 0.10 147, 0.36
29, 0.04 70, 1.02 91, 1.00 113, 0.46 133, 0.08 148, 0.15
39, 0.75 71, 0.10 92, 0.08 114, 0.47 134, 0.10 149, 0.22
40, 0.14 73, 0.05 93, 0.08 115,16.33 135, 0.08 150, 0.44
41, 0.15 74, 0,07 94, 0.12 116, 2.19 136, 0.07 151, 2.52
45, 0.02 75, 0.46 95, 0.09 117, 0.13 137, 0.16 152, 9.01
50, 0.25 76, 0.95 100, 0.05 123, 0.03 138, 0.37 153,11.51
51, 1.21 77, 5.43 101, 0.43 124, 0.05 139, 5.78 154, 5.56
52, 0.27 78, 3.17 102, 1.06 125, 0.20 140, 2.16 155,22.29
53, 0.60 79, 0.12 103, 0.65 126, 0.96 141,74.94 156,100.0
57, 0.13 85, 0.07 104, 0.12 127, 6.76 142, 9.02 157,12.95
62, 0,09 86, 0.03 105, 0.08 128,10.59 143, 0.70 158, 0.76
63, 0,92 87, 0.12 107, 0.06 129, 5.63 144, 0.08
64, 0.55 88, 0.18 108, 0.08 130, 0.54 145, 0.07
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Problem 69

Exact Mass:

IR: neat

'H NMR: C€DCl,
130 NMR: CDCl,

na

Analysis: na

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
40, 0.10 70, 0.20 92, 0.10 109, 0.10 127, 5.50 143, 0.40
44, 0.10 71, 2.30 93, 0.10 110, 0.10 128, 8.21 145, 0.10
47, 0.10 73, 0.10 94, 0.20 111, 0.10 129, 3.90 146, 0.10
49, 0.10 74, 2.40 95, 0.10 113, 0.90 130, 0.40 147, 0.10
50, 2.40 75, 3.20 96, 0.10 114, 0.70 131, 0.10 148, 0.10
51, 6.01 76,11,21 98, 0.40 115,12.31 132, 0,10 149, 0.20
52, 0.90 77,11.11 99, 0.60 116, 1.60 133, 0.10 150, 1.20
53, 0.40 78, 4.80 100, 0.30 117, 0.10 134, 0.10 151, 4.10
58, 1.60 79, 0.50 101, 0.70 118, 6.10 135, 0.10 152,10.51
59, 0.10 85, 0.30 102, 1.80 120, 0.1¢ 136, 0.10 153,14.31
61, 0.50 g6, 0.90 103, 0.70 121, 0.10 137, 0.20 154, 4.40
62, 2.00 87, 1.50 104, 0.10 122, 0.10 138, 0.50 155,26.02
63, 7.91 g8, 0.70 105, 0.10 123, 0.10 139, 5.40 156,100.0
64, 5.00 89, 2.10 106, 0.10 124, 0.10 140, 1.50 157,12.51
65, 1.40 g0, 0.5¢ 107, 0.10 125, 0.30 141,61.57 158, 0.70
66, 0.20 91, 0.70 108, 0.10 126, 1.50 142, 7.51
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Problem 70
Exact Mass: na
IR: nujel

'y NMR: CDCl,
130 NMR: CDC1,
Analysis: na
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Problem 71
Exact Mass: na
IR: neat

'H NMR: CDCl,
3¢ NMR: CDCl,
Analysis: na
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Problem 72
Exact Mass: na
IR: neat

'H NMR: C€DCl,
3¢ NMR: cDCl,
Analysis: na
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Problem 73
Exact Mass: na
IR: neat

H NMR: CDCl,
130 NMR: CDCl,
Analysis: na
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Problem 74

Exact Mass:
neat

IR:

na

'H NMR: CDC1,
3¢ NMR: CDC1,

Analysis: na

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
28,53.81 38, 4.43 44, 2.69 53,15.19 65, 2.37 81, 1.90
29,43.35 39,32.12 45, 4.27 54,26.90 66, 2.37 82, 1.58
30, 2.21 40, 3.18 49, 1.27 55,100.0 67, 1l.11 83,31.64
31, 3.16 41,28.48 50, 4.43 56,22.94 69,10.60 84,66.15
32, 2.37 42, 4.75 51, 4.75 57,11.3¢% 70, 1.58 85, 6.64
37, 2.06 43, 6.80 52, 1.27 58, 1l.27 71, 1.11 86, 1.90
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Problem 75

Exact Mass:

IR: neat

ha

'H NMR: CDC1,
3¢ NMR: CDC1,
Analysis: na
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Problem 76

Exact Mass: na
IR: neat

'‘H NMR: CDCI,
*C NMR: CDCl,
Analysis: na
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Problem 77

Exact Mass: na

IR: neat
'H NMR: CDCl,
C NMR: CDCl,
Analysis: na
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Problem 78

Exact Mass: na
IR: neat

'H NMR: CDCI,
3C NMR: CDCl,
Analysis. na
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Problem 79

Exact Mass: na
\

IR: neatw Al V’
1H NMR: BM&Q W M o
13C NMR: DMSO
Analysis: na
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Problem 80

Exact Mass: na
IR nujol

'H NMR: CDCl,
13C NMR: CDCl,
Analysis: na

220
191

1 L 1 1 j — 1 1 i H 1 i 1 A L 'l r i I L L A i
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800
Frequency(cm )




'T—I'_T—I_I_
10 8 6 4 2 0 PPM

LRI |
180

lll’IIIIIII]T‘!]TII[l!llll[l'li[[l

1807 140 120 100 80 60 40 20 PPM




Problem 81
Exact Mass: na
iR: neat

'H NMR: CDCl,
3C NMR: CDCl,
Analysis: na
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Problem 82

Exact Mass: na
IR: neat

'H NMR: CDCl,
*C NMR: CDCI,
Analysis: na
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Problem 83

Exact Mass: na
IR: nujo!

'H NMR: D,O
¥C NMR: D,O
Analysis: na

AN i I S

30

'|’I‘ :

s

70

89

1 s
L L

| Bl LS SR B B B R S S

SO

100

12

5

L

1

1
S

o

4000 3600

e

3200

2800

2400 2000

1800 1600
Frequency(cm™")

1400 1200

1000

800



— - - M——
l'TllI!lllllllll'llll'lllllrlll]

180 180 140 120 100 80 40 40 PPN




Problem 84

Exact Mass: na

IR: neat

'H NMR: CDCI,

3C NMR: CDCl, ,
Analysis: 39.6% C, 8.3% H;, 17.0% P
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Problem 85

Exact Mass: na

IR: neat

'H NMR: CDCL,

3C NMR: CDCi,

Analysis: na
Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
16, 0.70 41, 0.22 64, 0.88 88, 0.72 114, 1.36 140, 2.47
17, 0.60 42, 0.24 65, 1.06 89, 3.37 115,13.01 141, 1.20
18, 2.77 44, 3,61 66, 0.24 90, 1.99 116, 5.96 142, 9.76
26, 0.18 50, 3.64 71, 0.386 91, 0.52 117, 3.31 143,61.81
27, G0.52 51, 4.94 72, 0.34 98, 0.15 118, 0.34 144, 7.77
28,100.0 52, 1.41 74, 1.61 99, 0,27 121, 0.40 145, 0.44
29, 0.90 53, 0.34 75, 4.64 100, 0.30 126, 0.10
32,22.76 57, 0.28 76, 4.00 101, 5.18 127, 0.64
36, 0.72 58, 0.32 77, 4.88 102, 2.56 128,13.01
37, 0.16 59, 0.34 78, 0.70 103, 0.80 129, 1.43
38, 0.50 61, 0.24 79, 0.20 104, 0.44 130, 0.186
39, 3.37 62, 1.12 86, 0.22 106, 1.16 132, 0.10
40, 2.05 63, 3.31 87, 0.54 113, 1.00 137, 0.14
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Problem 86

Exact Mass: na
IR: neat
'H NMR: CDCl,
13C NMR: CDCl,

Analysis: na

Mass Spectral Data

m'z
30
31
37
38
39
40
41
42
43
44
45
50

2.74
2.65
0.44
1.68
14.69
4.23
18.44
7.19
319
1.57
1.87
0.87

mz
51
52
53
54
55
56
57
S8
59
61
62
63

2.30
2.98
5.28
12.46
8.62
3.85
1.64
1.06
0.24
0.18
0.60
1.55

64
65
66
67
68
69
70
71
72
76
77
78

0.86
8.62
5.68

51.09

6.21
2.07
0.54
0.38
0.49
0.18
1.92
1.12

miz
79 3.73
80 5.44
81 3.65
82 2.90
83 0.59
84 0.34
85 0.23
86 1.66
91 1.14
92 1.57
93 4.93
94 22.28
fovelangth (um)

a5
96
97
98
106
107
108
109
110
111
112
120

24.08
7.72
1.23
0.26
1.23
1.00

15.60
2.80
1.1
0.20
0.75
0.82

122
123
124
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139
150
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10.68
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Problem 87

Exact Mass: na
IR: neat

H NMR: CDCl,
3C NMR: CDCI,
Analysis: na
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Problem 88

Exact Mass: na

[R: neat

'H NMR: CDCl,

3C NMR: CDCl,

Analysis: 76.1% C, 11.2% H

I I R

¥ i ¥
125 150
3 4 S 8
T T T —L T T T —1 T T I[ T T T l| T
a0 r {m .
80 s
70 + r\ -
60 4
50 + u N
40 .
30 B
20 b
S I 1 1 L Il ] 1 1 i | 1 1 1 i 1

4000 3600 3200 2800 2400 2000 1600 1200



L il

I 1 T ] LR ] T 1 I 1 T L) ‘ LI L] ] T T 7T l LI I 1 LI I LI 1 I T 1

2.8 2.8 2.4 2.2 2.0 1.8 1.8 1.4 1.2 1.0 PPM™

100 80 60 40 20 PPM




Probiem 89

Exact Mass: na

IR: nujol

'H NMR:; CDCJ,

3C NMR: CDCl,

Analysis: 55.8% C; 7.0% H

41 86

69

i J 1 4
LILLELEE L IS L A L . . L I L

50 75 100

Qo -

80

70

60

50

40 -

30

20 ~

10

L 1 1 1 L 1 1 Il 1 1 1 1 1 1 1 1

4000 3600 3200 2800 2400 2000 1600 1200



litlllllltl{l]lllllllllliillllll_'

130 140 120 100 a0 80 40 20 PPM




Problem 80

Exact Mass: na

IR: neat

'H NMR: CF,C0O,D

?C NMR: CF,CO,D
Analysis: 62.5% C; 1.04% H
Other: Polymeric

¥avalength (um)
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Problem 91
Exact Mass: na
IR: neat

'H NMR: CDCl,
3C NMR: CDCI,

Analysis: 60.0% C; 5.8% H

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
27,11.95 43, 1.04 55, 1.33 70, 0.09 90, 0.22 107, 0.07
29,15.05 44, 0.24 56, 0.45 71, 0.07 91, 0.04 111, 0,13
30, 0.52 45, 6.85 57, 0.02 75, 0.06 @2, 0.07 112,36.04
31, 0.18 46, 0.12 58, 0.12 79, 0.10 93, 0.12 113, 1.84
36, 0.19 47, 0.19 59, 0.11 81, 0.21 94, 0.30 114, 0.27
37, 3.93 49, 0,11 63, 0.03 82, 0.086 95,100.0 125, 0.43
38,10.79 50, 0.31 65, 0.25 83, 0.21 96,17.02 133, 0.03
39,34.76 51, 0.%0 66, 1.42 84, 3.00 97, 1.95 140,13.35
40, 3.21 52, 0.11 67, 2.60 85, 0.13 98, 0.14 141, 1.06
41, 1.91 53, 1.71 68, 9.22 86, 0.086 101, 0.04 142, 0.11
42, 1l.44 54, 0.20 €9, 0.49 89, 0.20 103, 0.01
80 [
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Problem 92

Exact Mass: na
IR: neat
'H NMR: CDCl,
*C NMR: CDC|,
Analysis: 73.2% C; 7.4% H

Mass Spectral Data

m'z
30
31
37
38
39
40
41
42
43
45
49
50
51
52

m'z vz mz mz mz
0.23 53 6.55 74 240 91 3282 115 3.28 133 2047
0.69 54 0.88 75 2,28 92 429 116 088 134 2.49
0.39 55 11.88 76 1.96 93 732 117 090 135 2.05
1.95 26 0.32 77 3427 94 11.40 118 1.30 137 19.84
9.42 61 0.85 78 10.25 95 1.70 119 283 138 1.80
1.63 62 3.24 79 853 101 0.90 120 1.77 147 5.50
2.68 63 7.08 80 1.08 102 416 121 23.01 148 1.30
0.48 64 2.09 81 310 103 3884 122 990 149 3948
1.58 85 11.62 82 022 104 26.00 123 1.22 150 4,37
0.10 66 6.95 85 021 105 11.76 128 042 151 0.36
0.29 67 1.66 86 0.49 106 1.74 129 236 163 4.13
530 68 0.82 87 063 107 457 130 049 184 100.00
11.33 69 0.64 89 364 108 1.60 131 2850 165 11.03
4.81 73 0.36 80 1.83 109 1.60 132 9.02 166 1.01
a0
60 f
A0
20 ¢
I 35100 32100 . 28:00 2400 2000 1800 1600 1400 1200 1000 800

4000

Frequency{cm )



PPM




Problem 93

Exact Mass: na

IR: nujol

'"H NMR: CDCl,
"*C NMR: CDCl,

Analysis: 60.9% C; 4.4% H
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Problem 94

Exact Mass: na

IR: neat

'"H NMR: CDCl,

3C NMR: CDCl,

Analysis: 32.4% C; 5.4% H
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Problem 95

Exact Mass: na

IR; neat

'H NMR: CDCl,

3C NMR: CDCl,

Analysis: 71.0% C; 106% H; 18.4% N

4 151
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Problem 96

Exact Mass. na

IR: nujol

'H NMR: CDCI,

3C NMR: CDCl,

Analysis: 78.3% C; 4.4% H
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Problem 97

Exact Mass: na

IR: neat

'H NMR: CDCl,

3C NMR: CDCl,

Anaiysis: 92.3% C; 7.8% H
Other: Polymeric (Mass Spectra not included)
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Problem 98

Exact Mass: na

IR: neat

'H NMR: CDCl,

C NMR: CDCI,

Analysis: 80.0% C; 9.7% H; 10.4% N
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Problem 99

Exact Mass: na
iR: neat

'H NMR: CDCl,
3C NMR: CDCl,
Analysis: na

Mass Spectral Data

mz mz mz m/z mz mz
33 4090 50 7.59 66 2.75 90 085 117 019 151 10.82
37 2.08 51 19.01 67 2.10 91 2.18 118 038 152 0.97
38 4.26 52 1744 68 3.55 92 10865 120 1014 162 0.31
39 8.72 53 11.21 69 0.41 93 6.44 1M 500 165 6276
40 3.30 54 3.56 1121 94 1.74 122 7.33 166 7.21
41 3.87 85 1.43 76 1.96 95 116 123 0.75 167 0.62
42 313 56 0.28 77 571 104 1.82 132 0.39 168 0.04
43 0.63 60 0.29 78 2024 106 10917 133 0.27
44 0.89 61 2.21 79 8.69 107 317 134 210
45 0.29 62 6.25 80 11.06 108 1.80 136 7.61
47 0.30 63 11.03 81 2.20 109 097 137 1.06
48 0.13 64 3.53 82 1.04 110 0.08 148 2.45
49 1.19 65 14.04 89 026 116 0.28 150 100.00
4 3 8
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Problem 100

Exact Mass: na

IR: nujol

'H NMR; CDCl,

B¥C NMR: CDCi,

Analysis. 86.7% C; 4.8% H
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Problem 101

Exact Mass: na

IR: nujol

'H NMR: CDCl,

C NMR: CDCl,
Analysis: 83.3% C; 5.6%

H
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Problem 102

Exact Mass: na

IR: neat

'H NMR: CDCl,
3C NMR: CDCY,
Analysis: 61.2% C; 6.2% H

IR B IR B
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Problem 103

Exact Mass: 142.136

IR: neat

' NMR: CDCl,

3C NMR: CDCl,
Analysis; 76.0% C; 12.8%

Mass Spectral Data

H

m/z mz mz m/z m'z vz
30 2.62 45 15.51 58 4.44 71 13.44 86 2513 105 0.20
R 49.18 46 0.37 59 1.38 72 0.76 87 168 108 0.33
32 0.89 47 0.17 60 2.00 73 0.30 88 013 107 2.03
33 0.30 48 0.23 81 0.79 75 012 89 0.15 108 0.43
38 0.45 49 2.04 62 0.93 77 0.29 o0 1.42 109 1.83
37 572 50 1042 63 1.09 78 0.10 91 0.73 110 0.17
38 11.93 51 11.05 64 0.24 79 0.95 92 036 119 0.12
39 780 52 3.93 65 2.21 80 0.40 93 1.12 138 3.70
40 23.80 53 30.53 66 1.89 81 1.10 94 0.13 137 0.27
41  100.00 54 4 85 67 4449 82 0.63 95 1.02 138 3.60
42 10.79 55 3129 68 57.40 83 0.68 98 0.10 139 0.17
43 2318 56 84.31 69 6.15 84 0.56 99 008 142 0.1
44 6.79 57 30.70 70 1.18 85 0.89 100 0.17
A¥avalangth (um)
3 a S a
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Problem 104
Exact Mass: 194.115
IR: neat

'H NMR: CDCl,

*C NMR: CDCl,

Analysis: 66.6% C;, 11.2% H

Mass Spectral Data
mz m'z

80 |

60 T

207

mz mz m/z mz
30 1.71 43 1293 56 0.97 689 1811 84 038 128 0.23
31 23.79 44 3.94 57 1.28 70 867 85 090 127 9.02
32 0.43 45  23.56 58 435 T 1.14 B9 2629 129 0.77
a3 0.85 46 0.57 58 100.00 74 3.23 80 117 144 0.37
37 0.38 50 0.86 60 3.82 75 5.60 94 1.01 145 0.03
38 1.35 &1 1.81 61 0.34 76 025 99 6.19
39 18.86 52 0.79 85 0.72 77 1.02 100 0.43
40 4.66 53 6.11 66 0.45 81 1.5 111 0.25
41  40.09 54 2.15 87 8.58 82 087 112 0.33
42 3.86 55 4.28 68 2378 83 1.07 113 0.84
4000 J600 3200 2800 2400 2000 1800 18600 1400 1200 1000 800

Frequency(cm ')
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Probiem 105
Exact Mass: 98.070
IR: neat

'H NMR: CDCl,

3C NMR: CDCl,

Analysis: 73.4% C; 10.3% H

Mass Spectral Data

vz m/z m/z nvz m'z mz
0 1.83 43 2945 54 7.36 63 2.33 72 0.55 83 6576
Ky 9.75 44 5.60 55 5103 64 0.42 73 0.29 84 3.69
32 .67 45 1.23 56 9.92 65 412 74 0.69 85 0.26
37 3.50 47 0.79 57 21.25 66 246 75 0.26 95 1.14
38 8.21 49 1.14 58 2.09 67 13.28 77 8.43 97 4939
38 5488 50 7.86 59 0.20 68 262 78 1.71 98 25.61
40 12.60 5 10.86 60 0.16 69 26.25 79 1812 99 1.78
41 49 51 52 5.78 61 0.84 70 100.00 80 5.28 100 0.19
42 28.38 53 14.17 62 1.44 71 5.71 81 KA
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4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800
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Problem 106

Exact Mass: na

IR: nujol

'H NMR: CDCl,

*C NMR: CDCI,

Analysis: 48.7% C; 3.6% H; 7.1% N; 16.2% S

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
48, 1.00 64, 4,00 77,18.02 103, 2.00 131, 2.00 196,10.01
49, 1.00 69, 3.00 78, 8.01 104,65.08 132,42.04 197,100.0
50,43.04 70, 2.00 84, 5.00 105,45.04 133,53.07 188,12.01

51, 7.01 73, 2.00 90, 3.00 106,10.01 134, 5.00 199, 6.01
52, 1.00 74,20.02 91,11.01 117,10.01 140, 2.00
62, 1.00 75,20.02 95, 2.00 120, 6.01 152, 2.00
63, 5.00 76,42.04 96, 3.00 121, 4.00 169,11.01
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Problem 107

Exact Mass. na

IR: neat

'H NMR: CDCl,
3¢ NMR: CDCI,

Analysis: na

Mass Spectral data

m' m/z m'z mz m'z miz
300 284 450 034 590 011 730 012 87.0 043 1161 059
310 6.20 463 002 600 003 740 030 880 002 117.0 004
320 025 469 002 61.0 003 750 003 920 0.02
330 002 478 001 620 005 760 002 931 0.05
36.0 001 490 010 630 009 77.0 004 940 044
370 024 500 058 640 010 780 012 950 0.07
381 064 51.0 085 650 052 791 006 960 0.72
386 492 520 085 661 030 801 149 970 024
300 439 531 178 674 326 811 042 980 0.0
401 238 541 397 681 234 820 2091 99.0 004
411 1261 551 678 69.0 215 831 0.3 1000 002
421 66.75 56.0 3.3 700 820 840 100.00 1121 0.1
430 545 570 786 T1.0 056 850 918 1141 1.41
440 810 580 216 720 154 860 1.56 1151 1.08
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Problem 108

Exact Mas
IR: neat

s. na

'H NMR: CDCl,

3C NMR: CDCl,

Analysis: na

Mass Spectral Data

m'z m/z m/z ez m/z m/z
30 101 46 019 62 088 78 004 105 012 149
31 080 48 020 63 112 80 008 107 005 150
32 012 49 060 64 017 81 022 109 066 151
3 007 50 574 65 017 82 012 110 011 153
% 004 51 315 66 004 83 087 111 016 154
37 059 52 017 68 298 84 019 112 028 168
33 08 53 032 69 49 92 054 113 002 169
39 107 5 006 70 097 93 105 119 005 170
40 006 5 032 71 008 94 429 123 100.00
41 010 57 144 73 061 95 4999 124 1148
42 034 58 008 74 422 96 581 125 092
43 115 59 003 75 2185 97 066 140 4136
44 032 60 005 76 221 103 018 141 348
45 642 61 058 77 044 194 011 142 030
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Problem 109

Exact Mass: na

IR: neat

'H NMR: CDCl,
'3C NMR: CDCl,

Analysis: 74.1% C; 6.21% H
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Problem 110

Exact Mass: na

IR: nujol

'H NMR: CDCl,

3C NMR: CDCl,

Analysis: 84.7% C; 5.9% H
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Problem 111

Exact Mass: na

IR: nujol

TH NMR: CDCl,

13C NMR: CDCl4
Anaiysis: 65.1% C; 43% H; 11.4% F

Mass Spectral Data

mz mz mz mz mz nz
32 1.02 63 2.48 79 0.53 96 1.56 119 1.35 148 1.32
38 1.38 85 0.48 81 075 1M1 1702 120 1184 149 1.94
45 2.71 89 1.53 83 1.90 102 500 121 512 162 9.72
50 3.07 70 0.50 a9 2.81 109 559 129 1220 165 61.13
51 5.35 74 3.66 80 266 115 1022 130 0.56 166 100.00
60 0.89 75 7.83 91 445 118 478 144 1.24 167 9.79
61 0.41 76 1.89 94 2.68 117 9.17 145 2598
62 1.25 77 2.48 85 1.89 118 1578 147 1.82
fovalangth (um)
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Problem 112

Exact Mass: na
IR: neat
TH NMR; CDCl,

13C NMR: CDCly

Analysis: 41.2% C; 2.3% H; 10.9% F
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Problem 113

Exact Mass: na

iR: neat

TH NMR: CDCl5
13C NMR: CDCl
Analysis: 61.9% C, 4.2% H, 19.5% F

Mass Spectral Data

m'z
3
32
a3
34
35
36
37
38
39

Transmittance

mz m'z mz miz m’z
1109 40 105 49 541 58 078 68 584 78
055 41 012 50 1928 59 008 69 1187 79
060 42 003 5t 1787 60 008 70 6862 82
003 43 021 52 900 61 011 71 828 93
011 44 518 53 078 62 041 72 028 94
123 45 145 54 005 63 062 74 048 96
640 46 399 55 028 64 111 75 257 97
747 47 021 56 184 65 031 78 749 98
1439 48 177 57 1408 66 008 77 835 99
80 - /‘\ ﬂ
60 - \
40 1
90 4
0 w L
3500 3000 2500 2000 1500 1000
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Problem 114

Exact Mass: na

IR: neat

TH NMR: CDCl,

13C NMR: CDClq

Analysis: 24.0% C; 3.0% H; 57.0% F
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Problem 115

Exact Mass: na
IR: neat
TH NMR: CDCl,

13C NMR: CDCli,
Analysis: 74.1% C; 6.2% H; 10.7% F

Mass Spectral Data

m/z vz m/z m/z m/z miz

3 1.39 80 0.89 80 0.90 97 140 120 594 138 1.22
38 1.61 61 1.44 a1 6.75 98 1.04 121 2057 140 1.14
39 9.18 62 453 82 2.24 99 1.56 122 10000 145 1.99
40 1.05 63 7.58 83 798 100 1.04 123 1641 146 4.95
41 3.45 64 1.01 85 072 101 1804 124 1.01 147 5.70
42 2.7 65 0.79 86 1.33 102 359 125 088 149 4142
43 0.87 67 0.65 a7 2.01 103 1.96 127 205 150 17.36
50 5.56 68 2.14 88 1.04 104 1.89 128 1.58 151 1.73
51 6.92 59 2.10 89 295 105 140 129 136 159 4.40
52 1.16 70 2.46 90 065 107 25.85 13 279 160 1625
53 1.70 73 1.22 91 119 108 3061 132 113 161 2.60
54 0.66 74 5.42 92 083 109 4628 133 1148 163 1033
55 3.44 75 11.52 93 1.54 110 3.83 134 518 164 1.14
56 1.12 76 1.88 94 650 115 448 135 1480 177 2.33
57 8.03 77 2.79 95 858 116 0.83 136 1182 178 7148
59 0.83 78 1.02 96 14867 119 0.76 137 14.00
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Problem 116

Exact Mass: na
{R: neat
TH NMR: CDCl,

13C NMR: CDCl,

Analysis: 82.8% C; 2.9% H; 7.7% F

Mass Spectrai Data
m'z vz
K 0.32 68
33 0.19 69
37 0.16 70
38 0.39 71
39 067 72
43 0.27 73
44 0.1 74
49 0.15 75
50 1.20 76
51 0.55 77
53 0.18 BO
58 0.26 81
57 .93 84
58 0.12 85
61 0.75 88
62 1.13 87
63 1.04 a8

0.37
0.28
0.28
0.17
1.39
0.56
315
22
0.50
0.28
0.24
1.03
0.91
8.37
1.67
1.29
0.17

91
92
93
94
95

97

98

99
100
103
104
105
106
107
109
110

0.18
0.70
0.99
1.66
0.47
0.26
0.27
243
2,75
0.55
0.10
0.27
1.07
0.20
0.27
0.52
1.0%

111
112
113
115
116
117
118
119
120
121
122
123
124
125
128
129
130

1.1
0.13
0.22
0.28
0.49
0.92
0.94
0.30
1.83
0.37
1.14
2.20
0.53
0.25
0.24
0.35
0.09

davalength (um}
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0.75
0.15
016
0.17
0.17
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0.3
0.25
0.39
1.34
6.14
0.74
0.28
0.25
013
2.92

150
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1682
167
168
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17
172
198
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200
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9.89
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Problem 117

Exact Mass: na
IR: neat
TH NMR: CDCl4

13C NMR: CDCl,

Analysis: 64.9% C; 54% H; 177.0% F; 126% N

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
13, 0.20 33, 1.40 48, 0.60 63, 8.01 78, 0.60 95, 1.70
14, 0.60 35, 0.30 49, 1.00 64,11.21 79, 0.20 96, 0.70
i5, 1.90 36, 1.70 50, 3.60 65, 4.60 80, 1.10 97, 0.10
16, 0.40 37, 3.30 51, 3.20 66, 0.80 81, 4.40 98, 0.30
17, 3.60 38, 5.00 52, 7.21 67, 0.90 82, 5.91 107, 0.10
18,14.41 39, 6.51 53, 1.60 68, 1.60 83,30.73 108, 0.60
19, 0.10 40, 2.60 54, 1.90 69, 1.40 84,40.74 109, 2.80
20, 0.60 41, 6.91 54, 2.10 70, 1.10 85, 4.40 110, 8.91
24, 0.10 42, 0.90 55, 1.8¢0 71, 0.50 86, 0.40 111,100.0
25, 0.40 42, 0.30 55, 8.91 72, 1.40 g7, 1.30 112, 7.01
26, 2.20 43, 1.30 56, 4.30 72, 1.10 88, 0.40 113, 0.10
27, 3.90 44, 1.00 57,15.81 73, 0.60 89, 0.90 18, 0.00
28,15.11 44, 1.40 58, 2.40 73, 0.40 30, 1.60
29, 2.50 45, 2.80 59; 1.90 74, 1.30 91, 4.90
30, 0.60 45, 2.70 60, 0.80 75, 2.70 92, 0.90
31, 9.51 46, 0.860 61, 3.10 76, 0.70 923, 0.40
32, 2.80 47, 0.10 62, 3.80 77, 0.20 94, 1.70
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Problem 118

Exact Mass: na

IR: neat

1H NMR: CDCl,
13C NMR: CDCly

Analysis: 41.2% C; 2.3% H; 10.9% F

Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A Mass R/A
20, 0.23 47, 2.14 63, 1.91 81, 1.79 106, 0.23 156, 0.14
25, 0.27 47, .32 64, 0.21 82, 0.53 117, 0.38 157, 0.16
26, 0.59 48, 0.32 68, 7.62 87, 6.83 118, 0.14 173, 0.81
27, 0.39 49, 2.11 69, 7.02 87, 0.57 119, 0.34 174,100.0
28, 0,05 50,10.65 70, 0.69 88, 6.63 120, 0.09 17%, 7.32
31, 2.28 51, 4.21 72, 0.11 88, 0.50 127, 0.1s 176,97.45
36, 0.35 52, 0.67 73, 1.80 92, 1l.61 128, 0.58 177, 6.51
37, 2.83 56, 0.79 74, 7.61 93, 2.88 129, 0.20 178, 0.20
37, 0.11 57, 1.20 75,30.76 94, 8.7s8 130, 0.58
38, 2.51 58, 0.05 76, 2.71 95,87.53 141, 0.50
39, 1.79 60, 0.44 77, 0.11 96, 6.03 143, 0.50
44, 0.1%6 61, 2.25 79, 1.80 97, 0.25 154, 0.16
45, 0.64 62, 2.32 80, 0.58 104, 0.24 155, 0.18
80 | W r\\
60 [

40
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4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 BOO
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Problem 119

Exact Mass: na

IR: nujo!

1H NMR: CDCls

13C NMR: CDCl,4
Analysis: na

Mass Spectral Data

mz
44
50
59
57
63
68
69
74
75

1

Transmittance

m'z m/z m/z m'z m'z
172 76 200 101 307 149 135 171 217 202 262
273 80 178 107 256 150 7.45 175 298 219 7546
222 81 18 123 120 151 647 181 194 220 1097
301 83 205 125 2562 152 356 188 514 221 2099
105 94 136 126 6599 157 147 189 191 222 272
125 95 341 127 510 158 259 190 500 315 207
382 96 136 133 158 168 200 193 146 316 100.00
245 99 389 144 152 169 452 199 397 317 1968
445 100 275 145 212 170 1383 201 2031 318  1.77
60-
50 1
20 4
30 4
20 1
10 A ﬂJ u
O..

3500 3000 2500 2000 1500 1000
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Problem 120

Exact Mass: na
IR: neat

TH NMR: CDCl5
13C NMR: CDCl,
Analysis: 64.6% C; 5.4% H; 30.0% Fe

80 1

60

wr

186
121
39 96 93
|III|||1]I|]||Fr]I1_|_h{[| IIAllli]llllllllliliII
25 50 75 100 125 150 175 200 225
4000 I 3EIOO I JI;OOI QE;OO . 24I»00I ZOIOO’ IBIOO I 16'00 I 1‘1;00J 12100 I 1OIOO ‘ ECI)O

Frequency(em ')
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Problem 121

Exact Mass: na

IR: neat

1H NMR: CDCl,
13C NMR: CDCl,
Analysis: 64.5% C; 6.7% H; 23.1% Fe; 5.8% N

Mass Spectral Data

mz mz mz m/z mz miz
30 1.72 74 S5.44 96 1.04 122 1622 147 046 184 1.81
39 2.80 76 0.68 97 3.97 123 1.34 148 183 186 19.20
40 0.36 77 8.76 98 1.24 127 0.97 149 0.98 187 2.80
41 0.59 78 9.26 99 490 128 268 150 043 197 8.62
42 6.77 79 7.59 100 1.38 129 4687 158 028 199 100.00
43 1.37 80 1.74 102 0.58 130 0682 159 067 200 27.16
44 223 81 8.97 103 1.14 131 0.32 180 132 201 A
50 0.36 az 239 104 0.82 132 1.40 161 1M 227 2.30
51 1.08 83 3.58 105 219 133 174 162 1645 228 1.45
52 1.04 84 060 106 404 134 980 163 16.07 24 4.58
53 0.48 85 028 107 232 135 7.27 164 285 242 3.44
54 1.92 89 075 108 0.79 136 0.77 165 085 243 6476
56  30.27 20 035 118 2.04 139 040 173 048 244 1077
57 3.52 91 1.31 116 045 141 110 175 492 245 1.09
58 6.55 92 084 117 041 142 043 178 1.08 246 0.05
63 0.62 93 228 118 0.97 143 030 177 2.90
65 1.08 94 894 119 668 145 027 178 2.86
66 0.48 95 912 121 88.27 148 093 179 0.32
|
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Problem 122

Exact Mass: na

IR: neat

1H NMR: CDCl5

13C NMR: CDCly

Analysis; 50.2% C; 3.3% H; 46.6 % Hg

Mass Spectral Data

mz mz mz mz miz m/z
32 0.10 66 0.32 98 0.02 129 6.07 192 0.29 233 0.68
38 0.22 73 0.07 100 0.04 130 13.32 193 0.68 234 0.51
39 3.48 74 0.83 100 002 131 157 194 033 2% 0.02
40 0.30 75 1.06 101 0.40 132 0.02 198 0.57 432 0.62
41 0.31 76 175 102 416 141 0.70 199 0.94 433 1.15
44 0.34 77 345 103 1.37 142 0.74 200 1.31 434 1.58
50 1.47 78 229 104 338 143 463 201 0.76 435 1.07
51 4.22 79 0.186 105 070 144 0.57 202 1.72 436 1.94
52 1.10 85 0.02 113 0.48 155 0.27 203 024 437 0.38
53 o 13 030 115 7628 156 098 204 0.96

57 0.19 87 065 t16 1780 157 031 205 3.14

81 0.16 88 049 117 10000 165 0.12 208 7.49

62 1.26 89 552 118 1039 178 042 207 1.91

63 424 90 0.84 119 0.56 179 045 208 0.15

64 0.75 9t 2761 127 0.18 190 0.05 219 3.33

65 4.57 92 213 128 1.30 191 0.80 220 0.58
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Problem 123

Exact Mass: na

IR; nujol
TH NMR: CDCl,
13C NMR: CDCly
Analysis: 68.1% C; 5.0% H: 26.9 % Sn 847
4§42
1001 ! ? 3
440
S 349 3. 21
60 8.1 N
i
347, 0.0
352 463 %éﬂ

r
250 300 359 499
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Problem 124

Exact Mass: 391.08

IR: nujol
TH NMR: CDCl4
13C NMR: CDClq

Analysis: 64.3% C; 5.1% H; 30.6 % Sn
Other: Mass Spectra parent peak is not observed
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Problem 125

Exact Mass: na
iR: neat

TH NMR: CDClj
13C NMR: CDCly
Analysis: 53.0% C; 3.1% H; 23.0% Cr

Mass Spectrai Data
%4 mz m/2 m/z m/z msz
38 0.73 64 1.34 80 8.83 102 033 145 1741 201 0.47
39 3.20 65 4.00 81 1.28 103 1.02 146 3.54 207 6.25
40 0.81 66 1.09 82 0.35 104 0.29 147 039 208 1.35
41 0.47 67 0.29 86 0.50 108 059 170 0.59 209 0.88
50 6.12 72 0.65 88 027 115 0.37 171 113 225 2.86
51 2.48 73 0.29 89 191 116 044 172 7.56 228 5347
52 100.00 74 0.38 90 296 117 028 173 165 229 1217
53 13.27 75 0.55 N 10.28 133 046 174 040 230 2.76
54 3.28 76 0.43 92 495 141 026 177 034 231 0.31
61 -0.51 77 6.10 93 043 142 460 191 0.64
62 1.04 78 1.91 100 030 143 344 193 0.34
63 2.39 79 054 101 091 144 8851 200 2.08
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Problem 126

Exact Mass: na

IR: neat

1H NMR: CDCls
13C NMR: CDCl,

Analysis: na

Mass Spectral Data

mz m/z mr mz mr m'z
28 10000 162 830 241 £33 317 2012 376 1334 468 2.96
2 857 163 12.85 243 575 318 2585 377 8.88 487 117
39 1558 185 561 244 6.89 319 2936 378 19.55 488 1.49
40 8.18 189 541 245 660 320 3238 379 13.01 488 1.08
65 7.25 190 6.20 247 545 329 2884 380 1338 490 2.05
68 6661 191 7.85 286 7.83 322 3539 381 1269 4% 3.06
87 926 193 7.40 267 512 323 2876 32 13.00 482 1.40
84 1323 194 5.6 268 6.81 324 3501 43 577 493 1.86
&8 9.23 213 8.05 269 500 325 2513 433 1032 494 1.07
132 6.00 215 1038 270 6.92 326 1485 4M 7.38 495 246
133 666 216 9.28 293 533 7 7.70 435 9.95 496 272
157 798 217 1728 296 618 328 1078 437 9.5t 497 11
159 596 218 8.78 297 504 3N 594 438 8.10 408 1.53
160 896 219 2150 314 1000 374 8.40 439 5.08
161 14.44 221 875 316 832 3715 8.17 467 2.25
davaelength (um?
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Problem 127

Exact Mass: na
IR: neat
TH NMR: CDCl,
13C NMR: CDCl4
Analysis: 66.6 % C; 11.2 % H; 22.4 % Si

Mass Spectral Data

mz
30
31
38
39
40
41
42
43
44

033
2.58
0.47

477

0.77
3.48
1.74
13.40
4.05

7Q

10

mz mz nvz m/z mz
45 1470 56 0.55 68 0.50 85 3.07 112 0.81
46 1.01 57 192 69 2.34 86 6.3t 123 0.64
47 049 58 233 70 0.81 93 0.50 125 8.24
50 0.42 58 1483 71 187 95 1.34 126 1.09
51 0.81 60 1.16 73 100.00 96 033 127 0.34
52 0.51 61 0.57 74 993 97 9.33 140 1046
53 311 65 0.99 75 418 98 596 141 1.46
54 075 66 1.17 81 1.13 99 169 142 0.43
55 386 67 263 83 223 109 1.93 143 0.04
dYavelength (vw
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Problem 128
Exact Mass: na
IR: neat

TH NMR: CDCl,4

13C NMR: CDCl4

Analysis: 496 % C; 32 % H; 25.2 % Mn

Mass Spectral Data

m/e m/e m/e mie m/'e
32 0.45 56 15.07 80 8.84 a5 0.46 190 2.00
39 1.20 67 1.30 81 1.76 104 082 218 2723
50 0.98 68 0.97 82 0.58 108 0.58 219 2.87
51 1.63 69 0.60 83 092 134 100.00
52 1.13 77 8.51 92 0.74 135 6.57
53 1.05 78 255 ‘93 2.2% 182 2478
55 41.12 79 23.20 94 069 163 1.79
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Problem 129
Exact Mass: na
IR: neat

1H NMR: CDCl,
13C NMR: CDCl,

Analysis: 428 % C; 7.7 % H; 138 % P

Mass Spectral Data

m/z mz m'z m'z mz mz
30 219 59 258 83 096 107 163 135 110 170.  1.24
31 1145 60 678 88 2027 108 577 13 122 179 5553
41 212 81 633 89 179 109 4022 137 1043 180  9.53
42 2936 65 2085 91 979 110 146 138 099 181  1.03
43 1587 70 478 93 366 111 133 141 808 197 57.58
44 159 77 147 95 470 121 241 149 200 198  3.97
45 1314 78 1189 96 1056 122  9.83 151 5529 224  2.51
47 869 79 388 97 1721 123 10000 152 4371 225  2.90
48 327 80 597 99 1045 124 613 153 311 226 025
49 168 81 3798 105 2119 125 2009 155  2.90
55 117 82 2.01 1086 590 127 510 169 25.89
100 -
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Problem 130

Exact Mass: na

IR: nujol
TH NMR: CDCl3
13C NMR: CDCl5

Analysis: 80.3% C; 5.4% H

-

70

60

50

40

30

20

10

120 224
147
_ 104
; 77
l 165 207
2l5 5|I] 75 100 125 150 175 200 225 250
Wavalangth (um)
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’ 3230 . 2830 24;0 . 2000 1600 1 1200
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Problem 130 (continued)
2D NMR Plot
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Problem 131

Exact Mass: na

IR: nujol

TH NMR: CDCl,

13C NMR: CDCl4

Analysis: 77.9% C; 11.8% H

Mass Spectral Data

mz mz mz

30 241 65 674 96 8.09
kY| 166 66 372 108 1223
39 9.51 67 39.56 109 1.89
41 1519 68 3.43 122 9.82
42 4980 69 182 124 5,25
43 258 79 324 138 10.93
44 208 80 350 152 100.00
§2 189 81 218 153 5438
53 369 93 286 154 5.49
54 8.87 94 17.96

55 9.87 95 1822
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Problem 131 (Continued)
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Problem 131 (Continued)
2D NMR Plot
Homocosy

=3
it J]'“H,

Y
1

PPM



Problem 132

Exact Mass: na

IR: nujol
H NMR: CDCl4

13C NMR: CDCl4
Analysis: 76.2% C; 8.0% H; 7.4% N

Mass Spectral Data

nz
K<)
41
42
43.1
51
52
53.1
55.1
571
63.1
65.1

2.7
2,82
1.13
1.93
247
1.32
1.73
1.51
2.47
1.35
2.37

70

B0

SQ

40

30

20

mz m/z mzz mz m'z m/z
69 2.34 81 1.49 104 127 131 1.87 156 1.02 1741
691 115 835 1.48 1051 1.91 1321 3.89 158 43 188
71.1 16 88 1.21 115 277 133 3.37 159 221 187
715 156 91 272 11861 1.32 134 115 160 29.08 188
77 526 935 291 1171 4.2 142 112 1811 5.81 189
75 1.21 94 105 1181 1.886 143 132 1821 171 190.1
78 2 945 3.5 119  1.04 144 2.24 183 1.04 191
79 1.81 95 1.38 128 1.12 145 1.9 170 2.34
79.5 1.75 971 1.01 129  1.04 146 526 171 1.09
80 125 99 115 130.1 4.2 147 189 1721 564
80.5 453 103 222 131 1.43 154 116 1731 3.64
¥avalangth (um
3 4 5 9
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Problem 132 (Continued)
20 NMR Plot
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Problem 133

Exact Mass: na
IR: neat

1H NMR: CDCl,
13C NMR: CDCl3
Analysis: 88.2% C; 11.6% H

Mass Spectral Data

m/z
30

32
37
38
40
41
42
43
44
49
50

mz mz my mZ miz mz
022 51 792 67 9.30 81 327 95 118 115 063 137 0.82
002 53 10.81 68 398 82 037 96 0.09 116 0.14 138 0.05
0.53 54 136 69 0.96 83 0.08 101 0.03 117 043 375 0.16
2.19 55 652 70 0.1 85 0.04 102 026 119 1.77
423 56 048 73 006 86 011 103 195 120 0.01
2476 58 064 74 0.39 &7 0.13 104 049 121 10.34
1.82 61 020 75 039 89 064 105 842 122 1.04
8.24 62 0.81 76 0.02 91 4038 106 235 123 0.05
0.3 63 2.61 77 3197 92 37.00 107 4.78 128 0.02
0.02 64 069 79 2553 93 10000 108 1.06 133 0.01
2.81 65 2. 80 997 94 9.40 109 023 136 7.36
Wavalength (um}
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Problem 133 {Continued)
2D NMR Plot
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Problem 133 (Continued)

2D NMR Plot
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Problem 134

Exact Mass:

IR: nujol

TH NMR: CDCl4
13C NMR: CDCl5

Analysis: 74.1% C; 7.5% H, 86 N

4
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Problem 134 (Continued)
2D NMR Plot
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Problem 135

Exact Mass: na

IR: neat

TH NMR: CDCl,

13C NMR: CDCl4

Analysis: 882 % C; 11.4%H

93
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Problem 135 {Contunued)

2D NMR Plot

=
I (v y [ﬂ .
;§ )__J"
| - ¥ —
N ="
f s e LY c:'____ ~
: &é‘ . 7 M {::
BT Bty —=
L <
8 = =l
o rr L T T -
5 4 2 0 PPM



Problem 135 (Contunued)

2D NMR Plot
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