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SUMMARY

The low-resolution electron impact mass spectra (70 eV) of 95
N-nitroso compounds are presented. Aliphatic, aromatic, and cyclic
nitrosamines are represented, as are nitrosamino acids and nitrosamides.
All but four of the compounds showed a molecular ion. Most of them
gave a fragment ion at M-30 or M-3l. Almost half of the compounds showed
an ion at M-17, corresponding to loss of CH. It is expected that almost

any N-nitroso compound can be characterized and identified from its mass

spectrum.






1.0 INTRODUCTION

The N~-nitroso compounds comprise the most broadly acting group
of carcinogens. There seems to be no species nor any organ refractory
to the tumorigenic action of one or more of them. Since man can come
into contact with these compounds, either because they are present in
the environment ov becaﬁse they can be formed by reaction of nitrite
with secondary or tertiary amino compounds, especially in the acid con-
ditions of the stomach, a means of identifying them is needed. Most
methods are non-specific or require large quantities of sample, a serious
disadvantage because these potent carcinogens would be expected 0 occur
only in traces. The only method that is sufficiently sensitive and yet
specific is mass spectrometry. Since most but not all N-nitrosoc com=-
pounds are carcinogens, it is essential to differentiate those that are
from the inactive compounds.

We have examined a large number of N-nitroso compounds representing
all classes and types, thelr mass spectra being measured under standard
conditions and compared. We have looked for typical features of the mass
spectra which would enable us to identify an unknown material as an N-

nitroso compound and to assign a structure to it.



INDEX BY COMPOUND TYPE, INCLUDING PHYSICAL CONSTANTS

ALTPHATIC NITROSAMINES

N-NITROSO-

DIMETHYLAMINE
HEXADEUTERODIMETHY LAMINE
DIETHYIAMINE
DI--N—-PROPYLAMINE
DI-1SO-PROPYLAMINE
DI-N-BUTYLAMINE
142, 1', 1 ~TETRADEUTERODI N~
BUTYLAMINE
DI--ISO-BUTYLAMINE
DICYCLOHEXYLAMINE
METHYLETHY LAMINE
METHYL-N-PROPYLAMINE
METHY L-ISO-PROPYLAMINE
METHYL-N-BUTY LAMINE
METHYL-ISO-BUTYLAMINE
METHYL--SEC-BUTYLAMINE
METHYL~TERT-BUTYLAMINE
METHYL-N-DODECYL AMINE
METHYLCY CLOHEXY LAMINE
TRIDEUTEROMETHYLCY CLOHEXYLAMINE
METHYL-2-HYDROXYETHY LAMINE
METHY| —2~CHLORDETHY LAMINE
ETHY L-N-PROPYL AMINE
ETHYL~ISO-PROPYLAMINE
METHYL.VINYLAMINE
N—-METHOXY ~N-METHY L AMINE

ARCMATIC NITROSAMINES

N-NITROSC-

METHYLPHENYLAMINE
METHYLBENZYLAMINE
PHENYLBENZYLAMINE
DIBENZYLAMINE
DIPHENYLAMINE
CARBAZOLE

NITROSAMIDES

WNNITROSO-

METHYLURE
TRIDEUTEROVETAHYLUREA
ETHYLLUREA
PEMTADEUTERDETHYLUREA
PHENYLUREA
METHYL= ' -NITROGUANIDINE
ETHYL-N'-MITRCGUANTDINE
METHYL. ETHYLCARBAMATE
ETHYL ETAYLCARBAMATL
1-NAPHTHL--N-METHYLCARBAMATE
1,3, 3 TRIMETHYLUREA

Ly 3. 3-TRIZTHYLUKL S
1-METHYL~3,2-DIETHYLUREA
Ly T-DIMETHYL-3-ETHYLUREA

MOLAR

MELTING POINT ~ BQILING POINT — ABSORP— X MA>  SCL-
C C (TORR} TIVITY NM VENT*  PAGE
148 106 332 W 12
148 99 331 W 13
176 84 337 " 21
103 (12) 86 351, E 51,
4648 72 358 £ 52
82 350 E T4
87

86 342 W
107-108 (1.2) 89 352 E 75
105 100
57-58 (12) 78 333 W 16
30-32 (0.7) 88 333 W 22
28-30 (1) 79 333 W 23
4749 (1.5) 95 %6 £ 31
40-42 {1.5) 95 348 E 32
32-34 (0.5) 82 348 E 33
38-40 (0.8) 4
136-138 (0.9) 90 346 E 104
128 (15) 79 332 W 61
65
90-91 (0.2) 87 336 W 25
75 (1) 45 337 W 42
35-37 (0.7) 86 350 E 35
29-31 (0.6) 77 352 = 2
14
35 331, W 17
230 370 E 53
68 (0.1) 82 350 E 69
56-57 102
57.5-59 69 362 £ 103
67 98
79-8Q 280 43,7 E 97
110--112 (DEC) 21, 397 w 24
114115 (DEC) 87 %92 o 26
98-93.5 (DEC) 74 395 g 37
95,5-97 (DEC) 75 397 40
159 403 E 88
109 (DEC) 180 401 by 68
107 (DEC) 163 406 W 85
131 400 56
127 405 v 67
6668 144 402 C 105
57 (3) 3 375 ol 55
6A=T0 (3) 80 371, W 94
68 (%) 88 371 o 83
6769 (4) 77 375 o 66



MOLAR
MELTING POINT ~ BOILING POINT ~ ABSORP-~ A MAX  SOL-
C C (TORR) TIVITY NM VENT®*  PAGE
NITROSAMING ACIDS
N-NITROSO-
SARCOSINE 66-67 86 340 W 38
IMINODIACETIC ACID 145.5-146.5 84 350 W 86
AZETIDINE-2~CARBOXYLIC ACID 106~107 94 343 W 50 .
PROLINE 100-101 91, 33 W 86
4-HYDROXYPROLINE 114-115 92 345 W 84
PIPECOLIC ACLD 9192 9% 345 W 78
2~DEUTEROPIPECDOLIC ACID ap
L-PIPECOLIC ACID a1
NIPECOTIC ACLD 96-98 83 351, E 79
ISONIPECOTIC ACID 142-143 86 340 W 30
GUVACINE 174-174.5 89 340 W 73
GUVACOLINE 137-138 (3} 0L 351 W 89
CYCLIC NITROSAMINES
N~NITROSO-
AZETIDINE 55-57 (0.5) 95 332 W 15
24244, 4-TETRADEUTERDAZET I DINE 52-54 {1.5) 18
PYRROLIDINE 78-79 (8) 104 333 W 20
PIPERIDINE 75-76 {6) 87 335 W 28
DECADEUTERUPIPERI DINE 85 338 W 42
HEXAMETHY LENEIMINE 120321 {15} 93 334 W 48
HEPTAMETHY LENE I MINE 20-22 93 336 W 60
OCTAMETHY LENE TMINE 56-57 92 337 W 72
DODECAMETHY LENE IMINE 28-29 88 352 £ 0%
3-PYRRDLINE 32.5-33 19
MORPHOLINE 27-29 93 340 W 30
34345, 5~ TETRADEUTEROMORPHOLINE 28-30 39
THIOMORPHOLINE 50-51, 39 347 W 57
PIPERAZINE 8085 (0.7) 96 343, W 29
3~AZABICYCLO{ 3. 242 ) NONANE 165-167 94 357, £ 7
1329 3,6-TETRAHYDROPYRIDINE 103, 339 W 27
1~METHYL~PIPERAZ INE 88 (8.5) 92 343 W 49
2,4 5~DIMETHYLPYRROLL DINE 86-88 (12} 86 342 W 47
2~-METHYLPIPERIDINE 80 (7) 9 340 W 43
3-METHYLPIPERIDINE 88 (9) 92 240 W 44
4-METHYLPIPERIDINE 20-8L (7} 92 339 W 45
246=~DIMETHYLPTPERIDINE 2435 95 245 W 59
21246 ,6-TETRAMETHYLPIPERIDINE 66~68 (4) 58 366 W 90
4-PIPERI DONE 6567 95 247, W 46
3~PIPERIDINOL. 4042 78 353 E 53
4-PIPERIDINGL 101 357 W 54
2521646~ TETRAMETHY~4—-PIPERIDONE  65-66 54 370 E 95
24216y 6~TETRAMETHYL~4~PTPERIDINOL $4-~95 59 379 £ 6
2 46~ DIMETHYLMGRPHOLINE 8284 (8) 93 343 W 62
PHENMETRAZ INE 6364 84 344 W 99
METHYLPHENIDATE 105~106 97 345 W 106
NyN'=DINITROSC~
PIPERAZINE 155156 178 34, W 63
OCTADEUTEROP IPERAZ INE 192 360 = 70
HOMOP TPERAZINE 91~91.5 172 347 E 76
1y 5~DIAZACYCLODCT ANE 143144 160 354 E 93
2-METHYL~-PIPERAZINE £T-68 18% %6 W 77
2,5-DIMETHYL~PTPERAZ INE 169-170 163 362 W 91,
2 +6-DIMETHY L--PTPERAZ INE 87-88 173 248 W 92

MW= WATER SOLUTION
£ = ETHANDL. SOLUTION



242 INDEX BY MOLECULAR WEIGHT

My PAGE M/E INT M/E INT M/E INT M/E INT M/ZE INT M/E INT
T4 12 N=NITROSODIMETHYLAMINME

42 100 T4 88 30 52 43 51 44 21 32 13
80 13 N~NITROSOHEXADEUTEROD IMETHYLAMINE

80 100 46 89 30 65 48 139 32 18 a4 11
86 14 N=NITROSOMETHYLVINYLAMINE

30 100 42 94 57 28 56 25 41 19 86 15
86 15 N=NITROSOAZETIDINE

30 100 41 53 86 43 42 39 55 29 b4 24
88 16 N=NITROSOMETHYLETHYLAMINE

42 100 88 68 43 66 30 42 56 21 57 14
90 17 N=NITROSO=N=METHOXY~N-=-METHYLAMINE

30 100 60 59 4% 33 33 16 31 15 59 12
20 18 N=NITROSO0~2+29424~TETRADEUTERQAZETIDINE

90 100 30 77 32 41 43 39 46 39 33 35
98 19 N+~NITROS0=-3=PYRROL INE

41 100 32 68 39 64 44 62 98 49 67 32
100 20 N~NITROSOPYRROLIDINE

41 190 42 59 30 58 100 50 43 38 3% 30
102 21 N~NITROSODIETHYLAMINE

44 100 42 99 102 58 56 54 57 48 30 26
102 22 N=NITROSOMETHYL=-N=PROPYLAMINE

42 100 43 63 44 33 73 23 102 23 41 21
102 23 N~NITROSOMETHYLISOPROPYLAMINE

42 100 43 86 56 76 102 69 57 64 41 42
103 24 N«NITROSO~N~METHYLUREA

44 100 60 99 43 88 30 66 42 45 32 14
104 25 N~=NITROSOMETHYL~2-HYDROXYETHYLAMINE

43 100 42 78 44 53 31 52 73 21 30 18
106 26 N=NITROSO-N~TRIDEUTEROMETHYLUREA

44 100 63 84 30 69 43 61 u6 27 33 18
112 27 N=NITROS0~12+396~TETRAHYDROPYRIDINE

112 100 82 25 67 10 55 8 80 7 54 6
114 28 N=NITROSOFPIPERIDINE

42 100 55 62 114 48 41 42 30 36 32 27
115 29 N~NITROSOPIPERAZINE

56 100 85 64 42 43 30 31 43 26 55 25
116 30 MN=NITROSOMORPHOL INE

56 100 116 39 30 33 86 26 42 23 55 17
116 31 M~NITROSOMETHYL=N=BUTYLAMINE

43 100 42 99 44 97 73 66 74 42 4l 39
116 32 N~NITROSOMETHYLISOBUTYLAMINE

42 100 43 70 41 51 30 36 44 36 3% 29
116 33 N-NITROSOMETHYL=SEC~BUTYLAMINE

57 100 42 95 56 91 41 48 116 35 58 29
116 34 N=NITROSOMETHYL~TERT=BUTYLAMINE

57 100 56 83 41 63 39 27 32 25 116 22
116 35 N=NITROSOETHYL~N~PROPYLAMINE

42 100 1l1¢ 88 56 84 57 73 32 55 43 50
116 36 N=NITROSOETHYLISOPROPYLAMINE

43 100 116 98 56 96 42 B4 41 57 70 47
117 37 N-=NITROSO~N~ETHYLUREA

44 100 43 98 74 b4 30 62 42 b4 5% 31
118 38 N~NITROSOSARCOSINE

42 100 «3 55 73 33 30 2¢ 44 19 a5 18
120 39 N=NITROS0O-3+3+5s5~TETRADEUTEROMORPHOL INE

60 100 126 52 30 39 90 33 46 17 32 15
122 40 N-NITROSO=N~PENTADEUTEROETHYLUREA

30 100 43 84 34 79 44 78 32 51 79 48
122 41 N=NITROSOMETHYL=2~CHLOROETHY LAMINE

42 100 73 77 43 72 122 29 87 27 30 20
124 62 N=NITROSCDECADEUTEROPIPERIDINE

46 100 62 49 1264 49 30 44 a4 31 34 30
128 43 N=NITROSO-2~METHYLPIPERIDINE

56 1CO 128 80 41 68 42 63 55 63 83 38
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128
128
128
128
128

129

130
130
130
130

132
132
136
142
142
142
144
144
144
145
149
146
147
150
152
154
158
156
158

138

PAGE
44
45
46
47
48
49
50
51
52
53
54
55
55
57
58
59
60
61
62
63
54
65
66
67
68
69
70
71
72
73
74

75

M/E INT M/E INT M/E INT
N-NITROSO=3=METHYLPIPERIDINE
42 100 41 92 128 48
N~NITROSO~4~METHYLPIPERIDINE
42 1C0 41 76 128 56
N=NITROS0O~4~PIPERIDONE
42 100 56 54 111 46
N=NITRO50~2¢5~DIMETHYLPYRROLIDINE
42 100 41 63 5% 63
N=NITROSOHEXAMETHYLENEIMINE
41 100 42 90 128 59
N~NJTROSC~1~METHYLPIPERAZINE
99 100 57 56 70 10
N-NITROSOAZETIDINE=-2~CARBOXYLIC ACID
45 100 55 96 30 89
N=~NITROS0DI=N«PROPYLAMINE
43 100 70 64 42 63
N-NITROSODIISOPROPYLAMINE
43 100 4“2 33 41 32
N=NITROSO=-3=-PIPERIDINOL
43 100 30 717 42 53
N=NITROSO=4=PIPERIDINOL
42 100 56 77 43 59
N=~NITROSOTRIMETHYLUREA
72 100 42 32 43 20
N=NITROSO=N~METHYL ETHYL CARBAMATE
43 100 30 92 60 35
N«NITROSOTHIOMORPHOL INE
42 100 132 82 56 33
N=-NITROSOMETHYLPHENYLAMINE
1c6 100 77 93 51 37
N=NITROSO~2+6~DIMETHYLPIPERIDINE
41 100 69 990 42 83
N=NITROSOHEPTAMETHYLENE IMINE
41 100 42 80 55 78
N=-NITROSOMETHYLCYCLOMEXYLAMINE
42 1C0 83 100 55 95
N-NITRCS50=23s6-DIMETHYLMORPHOL INE
42 100 . 41 76 70 54
194~DINITROSOPIPERAZINE
42 100 5% 58 57 44
N=NITROSOPROLINE
41 100 99 89 69 58
N=~NITROSOTRIDEUTEROMETHYLCYCLOHEXYLAMINE
45 100 55 57 83 41
N=NITROS0=1s1=DIMETHYL=-3=ETHYLUREA
72 100 42 27 44 23
N=NITROSO=N=~ETHYL ETHYL CARBAMATE
30 100 44 44 42 38
NeNITROSO=N=METHYL=N'=NITROGUANIDINE
43 100 72 100 42 98
N=NITROSOMETHYLBENZYLAMINE
%1 100 42 55 51 24
194~DINITROSOOCTADEUTEROPIPERAZINE
46 100 50 50 30 49
N=NITROSO=3=AZABICYCLO(3e242 I NONANE
44 190 42 60 41 56
N~NITROSOOCTAMETHYLENEIMINE
126 100 41 67 55 65
N=NITROSOGUVACINE
156 100 53 74 80 50
N=NITROSODI~N=BUTYLAMINE
57 100 41 80 84 80
N-NITROSODIISOBUTYLAMINE
57 100 43 98 42 75

M/E INT
69 47
56 44

128 44

128 63
55 44
58 6
54 57
41 45
70 32
41 49

130 51
30 13
58 20

102 30
30 32

142 78
30 55

142 80

114 34

144 42
68 4l
41 39
43 10
55 31
57 87
39 23
&4 37

154 5%
30 49

126 30
62 71
84 75

M/ZE INT
30 40
30 31

112 27
56 38
30 39

100 5
41 48
30 25

130 28
71 48
55 50
44 13
42 13

45 26

.39 26
55 65
46 54
61 48
43 18
84 41
42 36
64 27
30 10
43 22

101 35
77 20
32 32
95 41

42 47
41 29
43 66

115

62

M/E

55
55
30
39
G4
45
a5
130
58
130
44
73
87
32
107

44

41
39
30
30
73
56
45
46
30

152
30
44
39
30

41

INT

33
31
24
33

37

48
22
24

42

13
22
25
60
52
44
16
39
33

27

21
26
16
28
35
43
27
57

60



158
158
158

159

160
161

162

PAGE
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
o8
99

100
101
102
103
104
105

108

M/E INT M/ZE INT M/E INT M/E INT
NsN'~DINITROSOMOMOPIPERAZINE
43 100 42 75 98 42 56 41
NeN'=DINITROSQ=2-METHYLPIPERAZINE
56 100 98 53 £2 52 69 26
N=NITROSOPIPECOLIC ACID
83 100 55 T4 113 54 41 23
N=NITROSONIPECOTIC ACID
55 100 127 89 42 72 56 55
N=NITROSOISONIPECOTIC ACID
82 100 42 71 128 45 55 42
N-NITROSO-L-PIPECOLIC ACID
83 100 55 77 113 50 84 31
N-NITROSO~2-DEUTEROPIPECOLIC ACID
84 100 56 68 114 5¢ 85 40
N=NITROSO=1~METHYL-3:+3=DIETHYLUREA
72 100 100 85 44 43 42 38
N~NITROSO-4=-HYDROXYPROL INE
56 100 41 86 30 72 42 53
N=NITROSO-~N=ETHYL-N'~NITROGUANIDINE
43 100 30 3¢ T2 33 42 31
N-NITROSOIMINODIACETIC ACID
42 100 30 53 88 48 117 29
N=NITROSO=19191'y1'=TETRADEUTEROD[=N~BUTYLAMINE
59 100 46 88 30 81 81 72
N=NITROSO=-N-PHENYLUREA
65 100 93 98 77 95 135 7¢C
N~NITROSOGUVACOLINE
53 100 170 &5 80 82 140 57
N-~NITROS0=2+2+6:6~TETRAMETHYLPIPERIDINE
41 100 69 100 55 72 56 69
NsN!'=DINITROSO~2»5=DIMETHYLPIPERAZINE
56 100 112 42 41 23 42 23
NsN'~DINITROSO~2,6=DIMETHYLPIPERAZINE
112 1¢0 TC 60 56 40 69 27
195-DINITROSO~195~DIAZACYCLOOCTANE
84 100 30 89 112 75 41 66
N~NITROSOTRIETHYLUREA
100 100 72 83 56 45 &4 40
N=NITROSO=292+636=TETRAMETHYL =4~PIPERIDONE
56 100 41 35 L2 27 39 17
N-NITROSO~242+696~TETRAMETHYL-4~PIPERIDINOL
71 1c0 57 99 86 81 41 658
N=NITROSOCARBAZOLE
167 100 166 73 140 16 133 13
N=NITROSODIPHENYLAMINE
169 100 168 52 167 33 30 32
N=NITROSOPHENMETRAZINE
7C 100 176 48 42 19 105 1¢
N=NITROSODICYCLOHEXYLLAMINE
83 1c0 55 81 41 75 67 31
N=NITROSODODECAMETHYLENEIMINE
41 1C0O 55 97 Gy 71 43 70
N~NITROSOPHENYLBENZYLAMINE
182 100 77 81 91 62 1¢5 33
N~NITRCSODIBENZYLAMINE
91 100 65 14 226 11 22 9
N~NITROSCMETHYLDODECYLAMINE
211 100 44 67 43 63 74 39
NeNITROSO=1=NAPHTHYL=N=METHYLCARBAMATE
115 100 143 72 144 26 116 14
N=-NITROSOMETHYLPHENIDATE
113 100 83 63 121 33 55 23

M/E INT
41 36
41 20
84 18
82 53
41 23
41 29
55 36
56 24
44 53
56 20
43 27
43 68
S92 41
81 48
42 63
7¢ 20
43 24
42 65
42 29
83 15
56 55

lea 11
51 32
77 S

138 31

182 &0

183 30
39 &
73 33
89 8
91 18

M/E

128

30

42

44

30

42

57

“7

39

45

39

69

83

83

30

97

42

30

39

56

54

30

51

51

42

63

149

INT

31
20
16
43
22
24
21
19
46
19
26

59

45
46
18
24
55

.
L4

21

30

59

28

32

16
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BASE

30
30
30
30
20
41
41
41
41
41
41
41
41
42
42
42
42
42
42
42
42
42
42
42

42

42
42
42
42
42

42

INDEX BY BASE PEAK

PAGE

67
40
14
15
17
6%
59
90
101
48
60
19
20
61
62
63
57
86
47
44
45
54
46
41
28
22
23
35
32

28

16

M/E INT M/E INT M/E INT M/E INT

N«NITROSO=N~ETHYL ETHYL CARBAMATE

30 100 G4 44 42 38 56
N=NITROSO-N~PENTADEUTERCETHYLUREA

30 100 43 84 34 719 44
N~NITROSOMETHYLVINYLAMINE

30 100 42 94 57 28 56
N~NITROSOCAZETIDINE

30 100 41 53 86 43 42
NeNITROSO=N=METHOXY=N-METHYLAMINE

30 100 60 59 45 33 33
N=NITROSOPROL INE

41 100 99 89 69 58 68
N~NITROSO-296~DIMETHYLPIPERIDINE

41 100 69 90 42 83 laz
N=NITROS0=2529696~TETRAMETHYLPIPERIDINE

41 100 6% 100 55 12 56
N=NITROSODODECAMETHYLENEIMINE

41 100 55 67 44 71 43
N=NITROSOMEXAMETHYLENEIMINE

41 100 42 90 128 59 55
N~NITROSOMEPTAMETHYLENE IMINE

41 100 42 80 55 78 30
N=NITROSO«3~PYRROL INE

41 100 32 ¢8 39 64 &4
N=NITROSOPYRROLIDINE

41 100 42 59 30 58 100
N~NITROSCMETHYLCYCLOHEXYLAMINE

42 100 83 100 55 95 142
N=NITROSO=2¢6=DIMETHYLMORPHOL INE

42 100 41 76 70 54 114
1+4=DINITROSOPIPERAZINE

42 100 55 55 57 44 144
N-NITRCSOTHIOMORPHOLINE

42 100 132 82 56 33 102
N=NITROSOIMINODIACETIC ACID

42 100 30 53 88 48 117
N=NITROS0=235=-DIMETHYLPYRROLIDINE

42 100 41 63 55 63 128
N~NITROS0=3~METHYLPIPERIDINE

42 100 41 92 128 48 &9
N=NITROS0~4=-METHYLPIPERIDINE

42 100 41 76 128 56 56
N=NITROSO~4=~PIPERIDINOL

42 100 56 77 43 5% 130
N-NITROSO=-4~PIPERIDONE

42 100 56 54 111 46 128
N-NITROSOMETHYL~2=CHLOROETHYLAMINE

42 100 7377 43 72 122
N~-NITROSOSARCOSINE

42 100 43 55 73 33 30
N=~NITROSOMETHYL=~N-PROPYLAMINE

4z 100 43 63 44 33 73
N=NITROSOMETHYLISOPROPYLAMINE

42 100 43 86 56 76 102
N=NITROSOETHYL=N=PROPYLAMINE

42 100 1l6 88 56 84 57
N-=NITROSOMETHYLISOBUTYLAMINE

42 100 - A3 70 41 51 30
N~NITROSOPIPERIDINE

42 100 55 62 114 48 41
N=NITROSODIMETHYLAMINE

42 100 T4 88 30 52 43
N~NITROSOMETHYLETHYLAMINE

42 100 88 &8 43 66 30

31
78
25
39
16
41
78
69
70
44
55
62
50
80
34
42
30
29
63
47
44
51
4t
29
20
23
&9
73
36
42
51

42

M/E INT
43 22
32 51
41 19
55 29
31 15
42 36
55 65
42 63

182 &0
30 39
44 54
98 49
43 38
61 48
43 18
86 41
45 26
43 27
56 38
30 40
30 31
55 50

112 27
87 27
44 19

102 23
57 64
32 55
44 36
30 36
w4 21
56 21

M/E INT
45 21
79 48
86 15
44 24
59 12
30 33
44 60
39 46
30 59
44 37

112 52
67 32
39 30
4l 44
39 16
30 39
32 22
44 26
39 33
55 33
55 3]
44 45
30 24
30 20
45 18
41 21
41 42
43 50
39 29
32 27
32 13

57



BASE PAGE M/E INT M/E INT M/E INT M/E INT M/E INT M/E INT
43 56 N=NITROSC-N=METHYL ETHYL CARBAMATE
43 100 30 92 60 35 58 20 42 13 87 13
43 76 NoN!'=DINITROSOHOMOPIPERAZINE
43 100 42 75 98 42 56 4l 41 3¢ 128 31
43 68 N~NITROSO~N=METHYL=-N'~NITROQGUAMIDINE
43 100 72 100 42 98 57 87 101 35 56 26
43 85 N=NITROSO=~N=ETHYL~N'=NITROGUANIDINE
43 100 30 34 72 33 42 31 56 20 115 19
43 51 N=NITROSODI=N=PROPYLAMINE
43 100 70 64 42 63 41 45 30 25 130 22
43 52 N=NITROSODIISOPROPYLAMINE
43 100 42 33 41 32 70 32 130 28 58 24
43 53 N=NITROSQO=3~PIPERIDINOL
43 100 30 77 42 53 41 49 71 48 130 42
43 36 N=NITROSQETHYLISOPROPYLAMINE
43 100 116 98 56 96 42 84 41 57 70 47
43 31 N-=NITROSOMETHYL-N~BUTYLAMINE
43 100 42 99 44 97 73 66 T4 42 41 39
43 25 N=NITROSOMETHYL~2~HYDROXYETHYLAMINE
43 100 42 78 44 53 31 52 73 21 30 18
44 7 N=NITRO50~3=-AZABICYCLO(3,242 ) NONANE
44 100 42 60 41 56 154 56 95 4l 30 35
bty 21 N=~NITROSODIETHYLAMINE
44 100 42 99 102 58 56 54 57 48 30 26
44 24 N=MNITROSO~N=METHYLUREA
44 100 6C 99 43 88 30 66 42 45 32 14
44 26 N=NITROSO-N~TRIDEUTEROMETHYLUREA
64 100 63 84 30 &9 43 61 46 27 33 18
4b 37 N=NITROSO~N=ETHYLUREA
44 100 43 98 T4 64 30 62 2 44 5% 31
45 65 N-NITROSOTRIDEUTERCMETHYLCYCLOMEXYLAMINE
45 100 55 57 83 &1 41 39 b4 27 73 27
45 50 N=NITROSOAZETIDINE~2=-CARBOXYLIC ACID
45 100 55 96 30 89 54 57 41 48 85 48
46 42 N=NITROSODECADEUTEROPIPERIDINE
46 100 62 49 124 49 30 44 44 31 3« 30
3] 70 194~DINITROSCOCTADEUTEROPIPERAZINE
46 100 &0 50 30 49 64 37 32 32 152 28
53 B89 N=NITROSOGUVACOL INE
53 100 170 85 80 82 140 57 81 48 45 45
55 79 N=NITROSONIPECOTIC ACID
55 100 127 89 42 72 56 55 82 53 44 43
56 29 N=NITROSOPIPERAZINE
56 100 B85 64 42 43 30 31 43 26 55 25
56 77 NsN'~DINITROSO=2~METHYLPIPERAZINE
56 10C 98 53 42 52 69 26 41 20 30 20
56 91 NeN'=DINITROSO=2s5~DIMETHYLPIPERAZINE
56 100 112 42 41 23 42 23 70 20 6% 18
56 95 N-NITROSO~29296+s6~TETRAMETHY L -4~PIPERIDONE
56 100 41 35 42 27 39 17 83 15 97 1%
56 84 N=NITROS50~4=HYDROXYPROLINE
56 100 41 86 30 T2 42 53 44 53 115 46
55 43 N-NITROSO=2~METHYLPIPERIDINE
56 100 128 80 41 68 42 63 55 63 83 38
56 30 N=NITROSOMORPHOL INE
56 100 l1¢ 39 30 33 86 26 42 23 55 17
57 T4 N=NITRCSODI=N-BUTYLAMINE
57 100 1 80 84 80 42 71 43 64 30 57
57 75 N=NITROSODIISOBUTYLAMINE
57 100 43 98 42 75 84 75 115 62 41  6C
57 33 N=-NITROSOMETHYL=SEC~BUTYLAMINE
57 100 42 95 56 91 41 48 116 35 58 29
57 34 N=NITROSOMETHYL~-TERT-~BUTYLAMINE

57 100 56 83 4l 63 39 27 32 25 116 22



BASE

59
60
65
70
71
T2
72
72
80
82
83
83
83
84
B4
90
g1
91
99
1c0
106
112
112

113

126
156
157
169
182

211

PAGE

87
39
28
99
96
55
66
83
13
80
78
81

100

82
l8
69
102
49
94
58
32
27
1046
105
72
73
37
28
102

104

M/E INT M/ZE INT M/E INT M/ZE INT
N=MITROS0O=12191"'s1'~TETRADEUTEROD I =N-BUTYLAMINE
59 1060 46 88 30 81 87 72
N=NITROS50-333¢595~TETRADEUTEROMORPHOL INE
60 100 120 52 30 39 90 33
N~NITROSO~N-PHENYLUREA
65 100 93 98 77 95 135 70
N=NITROSOPHENMETRAZINE
70 100 176 48 42 19 105 10
N=NITROS0~2+2+696~TETRAMETHYL=4-PIPERIDINOL
' 71 100 57 99 86 B1 41 58
N=~NITROSOTRIMETHYLUREA
72 100 42 32 43 20 30 13
N~NITROS0-1s1~DIMETHYL=3-ETHYLUREA
72 100 42 27 44 23 43 10
N=NITROSO=1«METHYL~333=DIETHYLUREA
72 100 100 85 44 43 42 38
N-~NITROSOMEXADEUTERODIMETHYLAMINE
8C 100 6 89 30 65 48 39
N~NITROSOISONIPECQOTIC ACID
82 100 42 71 128 45 55 42
N«NITROSOPIPECOLIC ACID
83 100 55 74 113 54 41 23
N~NITROSO=L-PIPECOLIC ACID
83 100 5% 77 113 50 84 31
N=NITROSODICYCLOHEXYLAMINE
83 100 55 81 41 75 67 31
195«DINITROSO=1+5~DIAZACYCLOOCTANE
84 100 30 89 112 75 41 66
N~NITROSO=~2~DEUTEROPIPECOLIC ‘ACID
84 1060 56 68 114 54 85 40
N=NITROSO=2+2+494=TETRADEUTEROAZETIDINE
30 100 30 77 32 41 43 39
N=NITROSOMETHYLBENZYLAMINE
g1 1Co 42 55 51 24 39 23
N~NITROSODIBENZYLAMINE
g1 100 65 14 226 11 32 9
N=~NITROSO~1~METHYLPIPERAZINE
99 100 57 56 70 10 58 [
N=NITROSOTRIETHYLUREA
l1oC 100 72 83 56 45 44 40
N=~NITROSCMETHYLPHENYLAMINE
106 100 77 93 51 37 30 32
NosNT=DINITROSO=2»6~DIMETHYLPIPERAZINE
112 100 70 &0 56 40 69 27
N=NITROS0O~1¢2936=~TETRAHYDRORPYRIDINE
112 100 8z 25 67 10 55 8
N-NITROSOMETHYLPHENIDATE
113 100 83 63 121 23 55 23
N~NITROSO=1=NAPHTHYL=N=METHYLCARBAMATE
115 100 143 72 144 26 116 14
N-NITROSCOCTAMETHYLENEIMINE
126 100 41 67 55 65 30 49
N~NITROSOGUVACINE
156 100 53 74 80 50 126 30
N=NITROSOCARBAZOLE
167 100 166 73 140 16 136 13
N~NITROSODIPHENYLAMINE
169 100 168 52 167 323 30 32
N=NITROSOPHENYLBENZYLAMINE
ig2 10C 77 8l 91 62 105 33
N=NITROSOMETHYLDODECYLAMINE
211 10¢ 44 67 43 63 74 39

M/E INT
43 68
46 17
92 41
779
56 55
44 13
30 10
56 24
32 18
1 23
84 18
41 29

138 31
42 65
55 36
46 39
77T 20
39 6

100 5
42 29
39 26
43 24
8o 7
91 18
89 8
42 47
41 29

168 11
51 32

183 30

73 33

M/E INT
47 59
32 1%
39 38

56 6
42 44
739
36 8
30 19
44 11
30 22
42 16
42 24
54 30
83 55
57 21
33 35
30 15
51 5
45 5
30 14

107 25
83 24
54 6

149 16
63 7
44 43
39 27
30 5
39 21
51 28
42 32
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3.1 PREPARATION OF COMPOUNDS

All of the N-nitroso compounds were prepared by reaction of the
secondary amino compound with a 2~ to 3-fold molar ratio of sodium
nitrite in acid solution, either hydrochloric acid at 0°C or, more
usually, acetic acid at room temperature. The best yields were oOb-
tained, usually with acetic acid, and often approached 100% of
theoretical; reaction times of 1 or 2 hours were adeguate. Most of
the amino compounds were from Aldrich Chemical Company, Milwaukee,
Wisconsin, but some were from Eastman Organic Chemicals, Rochester,

New York, and K and K Laboratories, New York.

At completion of the reaction the sclutions were extracted twice
with an equal volume of ether or, more usually, methylene chloride. 1In
the case of the neutral nitroso compounds, other than nitrosamides, the
extracts were shaken with anhydrous sodium carbonate, filtered and the
solvent was evaporated in a stream of nitrogen at room temperature. The
residual nitrosamine was distilled in vacuo if a liguid, or crystallized
from methanol if a solid. The extraction of nitrosamino acids from the
reaction mixtures was with ether, which was dried with anhydrous may-
nesium sulfate and the solution evaporated in nitrogen to a small volume,
from which the nitrosamino acids crystallized.

The nitrosocalkylureas and nitrosocalkylguanidines crystallized from
the nitrosation mixtures and were filtered off and recrystallized from
methanol. Nitrosotrialkylureas and nitrosoalkylcarbamates were extracted
with methylene chloride or ether, dried with magnesium sulfate and, after

removal of the solvent, distilled in vacuo.
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All nitrosamines were stored in the dark and nitrosamides in a sub-
zero freezer,

Purity of the compounds was established by sharpness of melting
point oxr boiling point, molar absorptivity in water or ethanol and, occas-
iocnally, by thin layer chromatography and by elemental analysis.

3.2 MASS SPECTROMETRY

The mass spectra were obtained on a single-focusing mass spectrom-
eter [30.5 cm (12 in) radius, 90° magnetic sector] constructed at this
laboratory. The spectra are low resolution data (M/AM<1000) recorded with
a light pen oscillograph. The data were transferred manually to punched
cards for computer reduction and plotting. Accelerating voltage was 4 kV,
and ionizing voltage was 70 eV. The source can pressure was maintained at
less than 5 X 10-6 torr uncorrected. The sample was introduced via a
vacuum-lock direct-insertion probe operated at the lowest temperature re-

guired to give a suitable spectrum, generally below 100°C.



N-NITROSODIMETHYLAMINF
MW = 74 C24HEON2400

M/E INT M/E INT MsE INT M/E INT M/ZE INT
3240 5244 29a.C 3.6 4240 100.0 4540 845 T4e0 8748
3240 1344 40.0 Se7 43,0 512 530 le2 7540 2ebs
3840 2e4 4140 12.1 4440 2047
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N-NITROSOHEXADEUTERODIMETHYLAMINE
MW = 80 C2:D6aN2s00e

M/E INT M/E INT M/E INT M/E INT M/E
300 Ghe9 40,0 1e7 468 C 8Tk 50 6C Be7 7350
320 1745 4240 562 470 547 5140 S5e2 200
3460 3.5 4040 1065 480 38e5 5240 1.7 81eC
2820 1.7 4540 385 4940 105
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20
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N-NTTROSOMETHYLVINYLAMINE
MW = B8 C34HBeN240s

M/E INT M/E INT M/E INT M/E INT M/E INT
30,0 10040 4040 1249 50640 1el 5340 lel 8040 54C
31.0 “Golt 41a0 1941 5140 248 6640 leb Ble0 67
32.0 le1 4240 93,8 5240 Gots 6740 1le2 £2.0 1e1
33,0 o'y 43,0 Lot 5340 349 68e0 743 2340 TeB
3540 D5 Gh o0 Hals 54.C 1046 694C 4o b Bte0 0e5
2640 a5 4540 Net 5540 1440 7060 Db €540 Laels
37490 0s5 4740 262 £6e0 2562 7840 Oeb B6e0 151
3840 3.9 4BeD 1el 5740 2745 79,0 Oe5 8740 lel
2940 Te3 4940 Ce5 5840 1s1
ORSERVFD METASTARLES

142335 20659 2468y 7542
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401 {
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N=-NITROSQAZFTIDINF
MW = 85 C3eHEeN2:00

M/E INT M/E INT M/E INT M/E INT M/ZE INT
30,C 100.0 4CeC 142 51.0 4a0 5640 1462 £960 1042
2140 2.0 41a0 5340 520 €el 5740 1242 70.C 240
32.0 12.2 4240 3867 £3,0 440 5840 240 710 20
3740 440 4340 8al 544C 2204 6720 260 2640 4248
38,0 6ol 4440 2444 £5.0C 2BaB €840 200 8740 240
29,0 2264 5040 2.0

CASKERVED METASTARLEC
1443 14450 20e5 2402 2542 3762

100

- E S

801

1
4
{-

0+ 1

<4 -

40+ i

4 -+

20t !

O 1| | 1|]|| l'l‘ l_lil Tty . ] . I . l . . . I ' i .
30 50 /0 490 110 130 150 1/0 190 210 230



N~NTTROSCMETHYLETHYLAMINE
My = RE C34HB4N240s

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 4204 40,0 Sek 4540 6.8 5740 1346 7140 le3
31.0 1.3 410 1069 5240 le3 5840 27 730 5¢4
32.0 1e3 42.0 10040 5440 267 5940 27 8840 6Bets
3840 le3 4360 6547 5540 143 6040 4l 89.0C 27
3390 247 4450 Sets 5640 2065

QRSERVED METASTARBLES
15859 24eCoe 41ea2s 54029 5Telbs 6059

100

80+ L

6O+ 1

1 T
40+ I
L i

20+ !

O “ ﬂJI Vhlq ‘J i H T 7 [ | T 1 i ] T I [ | | i
4 50 /0 S50 110 130 150 170 150 210 30

.{»
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N=NITROSO=N=METHOXY=N=METHYLAMINE

MW = 90 (2sM6aN2202

M/E INT M/E
3060 10060 33.0
31.0 1543 4140
32.0 3al 4260

OBSERVED METASTABLES
181

INT M/E INT M/E
1547 43.0 382 49.0
le6 4440 60l 5840
2e4 4540 3247 5940

INT M/E INT
1.1 60.0 5829
lel 6140 2+3
1244

m
=

m
=

I
2

+ ’ L
O J Illll l_' L ] T

30 50 /0

90 110 130 190 170
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N=NITROSO~242 94 s4=TETRADEUTFROAZETIDINE
MW = 90 C2sH24D4aN24D

M/E INT ME INT M/E INT M/E INT M/ 0T
3040 Tel 40,0 78 C 500 Ce8 5940 1947 7CeC fral
31e0 210 4160 28.0C S1le0 Ne8 6ECeC 1864 LeC 1844
3260 41a2 4240 2% ek 5Z2«C le7 6740 el 720 Te7
3340 38,0 4340 ARG B 5340 246 Hd el QB 7340 206
3460 748 4440 3007 564460 246 650 De? 7643 lad
364C Oe8 45e0 23e6 5560 1 .5 EHe7) Je 750 11le4
3740 Te8 4660 4045 5640 1Ce0 £ 740 le7 2540 l4 a9
3840 266 Te0 200 570 1€s6 5240 le7 900 15060
39.0 847 4840 Ds8 5840 19,2 £G42 Sel le0 74C

CASEFRVEL MITASTARLES
23459 3645

100

+ +
ol !
=+ -4

a
Q

+ 1
40+ T
S _r

| !

0 0 90 110 130 150 170 190 210 &30



N=NITROS0O-3~PYRROL INE

MW =

M/E
2040
31.0
3240
33,0
3440
3660
370
38.0
39,0
A0.0
4160
4240
43a0
Ghael

98 CheHEeN24Oe

INT
2767
bak
6292
565
1.1
le1
560
Felt
58,3
1843
21a6
23.3
2045
S¢a€

M/E
4540
4640
4740
4840
4940
5040
5160
520
5340
54,40
5560
5640
570
58s0

Q3SERVED METASTARLES

24689

27420

67;0'

INT
Lok
55
0eb
Dab
lel
343
368
2¢7
Sets

Se5

11.1
10.0C
114€

b ot

M/E
5940
£040
61eC
6240
6340
6440
6540
66,0
&6Te0
580
694C
7040
7160

INT
27
3e3
lel
05
le1
1.1
lel
2.2

28,8
2247

Ta2
5eb

S5e5

M/E
720
7340
T4 40
7540
760
7740
7840
790
BO+O
2160
8240
83,0

8440

INT
le6
De5
0’5
D45
Deb
leb

1.6
lel

343
343
343

M/E
850
860
8740
890
5240
G340
9440
9540
G640
8740
98,0
3940

1004C

INT
2.7
1s1
Ga5
lel

s o 3 & @
[l l e BEN e

100

T

R

=

1
40

/0

|I1nmnm,m.ﬂh .%hm.w.u, e —
90 110 130 150 170 190 J10 <230

—+




N=NTTROSCPYRROLIDINE
100 CheHBeN240,

My =

M/E
3040
3240
3640
37,0
38,0
39,0

24408

100

80+

20

INT M/FE INT M/E INT M/E INT M/E INT
5746 40eC 1367 5140 1.9 5640 049 700 8+5
1542 413 10040 5240 1+49 6640 0e9 710 5e2

Ce? 4200 5845 5340 4al 6740 Lo EETY let

348 43,0 3T7e5 B4 0 343 68,0 15646 100G S0et

6eb 44 40 Yy 5542 2¢3 690 2741 101.2 Se
29.% 5040 let

QBSERVED METASTARLES
26459 37429 39429 6762
1 1
L 1%
<+ +
1 +
T
T T
A
nll lllhll ll h II
| LA R L LA AL AL S S S
40 S0 /70 80 110 130 150 170 190 210 <240



N~NITROSODIFTHYLAMINE
MW = 102 C4eH10aN2aD,

21

MsF INT M/E I'NT M/E INT M/E INT M/E IN
30.0 2660 41,0 oty 520 le4 5860 57 8540 1l
32.0 2h et 4240 98,5 5440 28 7040 443 870 2
38,0 le4 43,0 Te2 5540 229 71a.0 547 10240 STe
3940 28 44,40 1000 5640 £3.6 T30 lets 10340 2
4040 Se7 4540 2ok 5760 478
ORSERVED METASTARLES

25620 36e20 7400

T 4

H0+ 1
B0+ 1
40+ 1
20+ 4

4 +
0 d l Ll I
1 i 1 T

a0
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N=NITROSOMETHYL-N=-PROPYLAMINE
MW = 102 C4oH10aN24+0s

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 1567 4160 210 5400 345 7140 52 7400 le7
3840 345 4260 1020 5640 5e2 7240 345 8540 740
3940 1400 43,0 52,1 57.C Be7 730 2748 10240 C2e8
4040 52 G40 23,3 59eC 1e7
OBRSERVED METASTASLES

24829 35409 3Tels 29els 55429 TCeBs

4 4
80+ !
P L
B0+ ]
+ 4
401 I
1 i
20+ 1
0 ‘ 1\[ lll. |
[ 1 T T T T

0 <0 70 90 110 190 150 170 190 210

2340



N=NITROSOMETHYLISCPROPYLAMINE
MW = 1027 C4asH10eNZ240e

23

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 220 4140 4243 5340 0eB 530 le6 7320 0«8
31.0 leb 42+0 10C.0 5400 549 6040 59 B540 343
320 3.3 4340 8545 5540 La?2 6140 295 87.0 Ge2
37,0 245 4460 12.7 £6e0 762 7040 500 8860 Oe8
3840 4e2 4540 De8 570 6365 71,0 Teb 10240 68 a6
390 23,7 5140 0o8 8.0 &as7 720 33 103,0 492
4040 Ee7 5220 la6
OBSERVED METASTABLES

3Tels 394ls 5%e23s 68e29 7160y

| {
801 |
1 t
6O+ 1
40+ 1
T 1
EO*’ 4
+ ] 4
ol Ll |-
1 T T T

70 90 110 130 150 170 190 210 230



N=NITROSO=N~-METHYLUREA
103 C2645aN34020

Mw =

M/E
3040
31.0
3240
3840
3940

2642

100

g0

24

INT ME INT M/E INT M/E INT M/F INT
666b 4060 3l 4540 Leb 5540 Laeb 5940 4Laeb
406 410 743 46560 263 56e0 7eC &£040 XY
14,0 420 bded 53e0 1le5 5740 Sed 61«0 EX Pt
165 4340 8745 5440 ) 5860 le5 10340 Be5
23 4whael 10040
ORSERVED METASTARLES
+ +
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+ +
L 4

B0

40

20

0

4

T

T

l nﬂ

h umJ'
|
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20

70

T

90 110 130 150 170 190 ©10 290



25

N=~NITROSOMETHYL=2~HYDROXYETHYLAMINE
MW = 104 C34HBWNZ2.02,

M/E INT M/F INT M/E INT M/E INT M/E INT
30s0 1747 4040 207 45640 0a5 570 1ol 7240 05
3140 5262 4140 beb 520 05 58e0 1+s6 7340 21l
3240 le1l 4260 7843 5440 101 5940 lel ThaQ 1a5%
37,0 05 439 10060 59540 lel 6040 Je5 7580 Je5
3840 Qa5 4440 533 5600 la6 510 Qats 1C440 267
390 1.1 4540 646

ORSERVED METASTABLES
Pha?s

100

50

T
.
L4

T
e
T

=10F

404

]
e
T

]
i
Y

20-

-+ -
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N=NITRCSC-N~TRIDEUTFEROMFETHYLUREA
Moo= 106 C24H2eD34N3eC20

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 &8O 4040 200 4760 le?2 5740 3e6 6340 8345
314C 97 4140 2ok 48400 2ets 5840 S5e4 6440 2o
3240 1049 420 1746 5340 06 £940 le2 £540 Oeb
3340 1842 4340 6C8% 5460 le2 65040 Le2 69a0 le2
34,0 le2 4440 10040 5540 le8 5140 264 7740 le2
350 la2 4540 el 5640 le8 5260 204 10%40 Te3
3940 1s2 4640 2€.8
OBSERVFD METASTABLES

28429 2745

T T
80 T -ﬁL
4 4
BO T 1L
-+ J(

l i |II,L’“ L i
T I | T

O l 1 T T T T
50 /0 490 110 150

3

~

0 150 170 190 210 290
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N-NITROSO=14223:6~TETRAHYDROPYRIDINE
M = 112 C5.HBN2a0

M/E INT M/E INT M/E INT M/E INT M/E INT
30,0 Ze2 53.0 58 6540 240 8040 Te0 9520 D8
39.0 4a0 5460 ba2 6760 925 8140 sl 1120 10040
4140 2eb 5540 340 6840 1e5 8240 2446 112.0 a2
4260 GaB 5640 2ale 7940 Se2 8340 le# 114,80 Qs
ORSERVED METASTARLES

36e8s Slele 450419

4+ _{b
E3CY~ +
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40+ 1
T 1

EN

oh Ll L

T T 1

0 50 70 90 110 130 150 170 190 210 230
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N=NITROSOPIPERIDINE
Miw = 114 C54H10eN2e¢04

M/E INT M/E INT M/E INT M/E INT M/E T

3040 35a1 4140 4203 53.0 el 6940 563 8240 6ol
2140 De7 4260 10040 5460 1243 TC 0 340 B3e0 13¢5
32.0 2665 430 11e5 5540 623 710 le5 Bhel 1446
3740 145 4450 543 5540 2649 7340 le5 B%eD Leb
38,0 3.8 5040 340 5740 6ol 7940 [ Y] 970 le5
38,0 2348 51eC YY) 6760 348 8N a0 243 11440 Bl
2040 Sel 5240 503 6840 b6 810 1e5 11542 348

TRSFRYFD METASTABLES
1540 21D 3540 25450 27420 2765
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30 50 /0 90 110 130 150 1/0 190 210 30
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N-NITROSOPIPERAZINE
MW = 11% C4oMIeN3400

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 3140 4340 2643 560 10040 7060 240 B4s 0 1la4
3120 1e3 440D 202 570 1545 7160 240 8540 b4l
320 1241 4540 1e3 ) 5800 8a7 7260 Deb 8640 Te&
3800 le3 510 1e3 590 Qb BOWL0O 207 8740 Oeb
3940 207 5240 27 670 1s2 81.0 400 290 1e3
4Ce0Q 5ed 530 2e7 6840 240 8200 be O 11440 B8el
4160 1545 5440 1345 6940 20 8340 407 11540 le3
4220 4302 5940 2540

ORSERVED METASTABLES
15651 24029 25829 37408 6259 63e4s 80629 82025

100
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80+ !
T +
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+ 4
40+ !
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2Oy 1
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0

0 70 90 110 130 150 170 130 210 230



N-NITROSOMORPHOL INE

30

MW = 116 C4eHB84N2,024
M/E INT M/E INT M/E INT M/E INT M/E INT
3040 33.3 4le0 1349 51e0 140 5600 10060 8640 2548
3140 543 4240 225 5240 241 5740 9e& 8740 3e2
3840 140 4340 Te5 5340 140 580 140 11640 387
3940 1.0 4440 483 5440 1Ce7 5940 1.0 11740 201
4040 362 4540 160 55.0 1742 8540 4e3
OBSERVED METASTABLES
l4a39 24029 25429 36454 6348
100 1
N 1
a0/ |
BO+ 1
T
40+ !
4 4
ECM" +
iy |
0 I '4'L Ly T 1'[ L T T A T ¥ i T T T l
30 20 70 90 110 130 150 170 130 210 230
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N=NTTROSOMETHYL~N~BUTYLAMINE
My = 116 C5sH124N2a0s

M/E INT M/E INT M/E INT M/F INT M/AE INT
3040 léae2 4240 9%e1 5440 126 6840 Oe8B B850 CeR
31.0 Oe8 43,0 100.0 550 Bet 7040 560 56540 Nef
3240 2286 4440 G626 560 11e7 7140 lab B740 33
31740 CaeB 4540 2e% 5740 2148 T340 6563 990 l4e2
390 leb 50,0 245 5840 343 7440 4240 100.0 1s6
390 1561 510 343 5940 048 7540 1e6 11640 Fe2
60600 243 5240 343 5040 0.8 9440 5e8 11740 25
4140 28s6 5340 leb 510 548

ORSERVFD METASTABLES
246829 29453 3T7els 3%als 4T742s 84450

100

T
4
T

801

60

T
—
—t

+ 4
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+ T

O+

O.“'!'{”“ll”‘fl 41 ]Lli e ——
Q0 /0 90 110 130 150 170 190 210 230



N=NITROSOMETHYLISOBUTYLAMINE

T

M/E
3040
3140
32.0
3740
38,0
39,0
40,0

116 C5

INT
3640
0.9
1.9
1.3
6a2
28,8
946

eH12eN2404

M/E INT M/E
4140 5049 5240
4260 100640 53.0
4340 70,1 Shol
4460 3640 550
4540 led 5640
500 Ce9 5740
5140 le4 5840

ORSERVED METASTABLKS
24029 29

se
&

59 25610 372

39629 41650

32

M/E
5940
610
6740
6840
7040
710
73.0

INT
Ce9
le9
049
2ot
2.8
2e4
1249

M/E
7440
8240
83,0
8440
9940

11640
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N=NITROSOMETHYL=-SEC-BUTYLAMINE
116 CEaH12aN240s

MW =

RA/E
300
310
3240
370
38,0
3940
4000
410
4240

INT

M/E INT
4340 2647
440 Ga3
4540 le2
5040 1e2
510 1.8
5220 1¢8

= 53.0 3al
5440 545
5540 1045

ORSERVEND METASTARLES
29659  3Ce29 442

SaB

100

m
Q

N
Q@

25429

M/E
5680
57a0
5840
5940
6040
65140
6260
6840

B54ely

33

INT
9le3
10040
296l
1.8
1.8
2746
0.6
le2

6902

M/E
69.0
7040
71.0
72.C
73.0
340
2540
864C

INT
Os6
1469
21la1
3.1
1.8
1e2

3.1

M/E
8740
88,0
99,0

10040
101.0
10240
11640
11740

INT
2544
1s2
347
Oab
le2
Ceb
3544
3l
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34

N~NITROSOMETHYL~TERT=BUTYLAMINFE
MW = 116 CHeH1ZeN2e0s

M/E INT M/E INT M/E INT M/E INT M/E INT
300 2163 4240 1744 53,0 149 6040 1.9 B6eD 4B
320 2582 4340 1246 5440 448 61s0 428 8740 De9
3740 0a9 Lk a0 he8 55,0 9e7 TG0 Ge7 10C.¢C 448
28.0 249 4540 Del 5640 834 7140 1764 10140 19
29,0 2741 500 De® 5740 100.,0 7240 1544 11540 3.8
4060 Lot 51sC De9 9840 548 73,0 e 7 11640 2243
4160 63,1 8240 Qa9 5940 0e9 85,0 Ce9 11740 1.9

OPSFRVED METASTARLES
259429 29459 35409 37a2s 44629 58469 6HBels 82424
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35

N=N1TROSOETHYL~N~PROPYLAMINE
MW = 116 C54H12sN2e00

M/E INT M/F INT M/E INT M/E INT M/E INT
3040 39.4 4340 4945 5740 7343 72.0 3eb Bhe0 346
7140 l.8 L4 60 3201 5820 3646 7340 hob B740 3340
320 5540 45,0 2e7 5920 346 T4 o0 le8 A3a0 366
3760 l.8 5140 049 6740 049 7560 O»3 9940 Heb
33,0 27 5240 247 6840 1.8 8240 0e9 1802:0 3ab
2940 21a1 5340 Qa9 690 0.9 ‘83.0 De% 10140 340
4040 bk 5440 Te3 7040 2943 84460 207 11%a.0 8840
4le0 48 e 6 55a0 48 710 525 8540 55 1170 6Gak
4240 10060 560 Bd ok

CRSERVED METASTAGLES
15458 25424 25423 3329 Bh45
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N=NITROSOETHYLISOPROPYLAMINE
116 C54H124N2e00

MW =

M/E
30.0
3160
32.0
3740
3840
3940
40eC
L1400
4240

INT
2440
2ot
346
2e8
4e8
2645
1240
5646
84473

M/E INT
43,0 10040
44,0 3661

4560 fels
4660 le2
51,0 le2
5240 2eds
534C le2
54,0 4e8
5%4C 6e0

QRSFRVED METASTABLES
19459 75429 3942 4hal2y 4T42s

M/E
5640
570
5860
59¢C
6060
6140
67,0
&R0
690

LBe DS

36

INT
9643
19,2
3347

8ot

1e2
l1e2
le2
2eth

le2

5443

M/E
7040
71eC
7240
7340
7440
7540
8340
PL‘ .C
840

P4 e

INT M/E
‘&6-9 8640
4343 8740

Bak 8840

2ok 5%.0

Te2 10040

le2 10190

1e2 10240

204 11640

6eC 11740
2545

100

80+

H0+

40

Ll h l |
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37

N~NITROSO~N-ETHYLURFA
M = 117 C3eHBaN3.02,

M/ E INT M/E INT M/F INT M/E INT M/E INT
30,0 520 4140 1348 5340 let 59,0 31.3 7360 let
31e0 109 42,0 4347 5440 0.7 6040 2e1 7440 65402
3200 Sels 43,0 9748 5%a0 2+9 69«0 let 75,0 209
38.0 346 44.C 10040 5&.C 2949 7080 2sl 82e0 let
39.0 SR 4540 B0 5740 548 71e0 269 1020 Qa7
4060 102 4660 43 5840 leg 7240 le& 117.0 Eab
QBRSERVED METASTARLES

24420 2529 Z28a29 4668y
100
N 4

80+ 4

0
2

N
o

T

0 %0 70 90 110 130 190 170 190 210 230
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38

N=NITROSOSARCOSINE
MW = 118 C34HG64N2.03,

M/E INT M/E INT M/E INT M/E INT M/E INT
30490 1945 4040 Leb LoD 1847 60,0 3.5 8940 Cae8
3140 665 416D 768 4540 1749 7340 32.8 11840 140
3840 749 4240 100.0 840 1e2 74 4C 342 11940 1e2
39,0 1443 4340 54406 5940 2ok 8840 l1e2 12040 Qel

CBSERVFD METASTABLES
24039 41a29 6546
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39

N=NITROSO=3¢355+5~TETRADEUTERCMORPHOL INE
MW = 120 CheMHasD4oN2402,

M/E INT M/E INT M/E INT M/E INT M/E INT
30«0 38,8 4240 Tals 510 1e8 6040 100.0 8940 1s8
31.C 12.9 4340 11.1 520 le8 610 92 9040 333

260 1448 4b o0 l4e8 5540 1.8 6240 le8 910 Tels
33,0 129 4540 Te4 560 Tets 7840 1.8 G260 1e8
3440 Ye2 4640 166 570 545 7940 1209 11940 108
39.0 3e7 470 1.8 5840 11e1 8040 le8 12040 518
4160 548 5040 1.8 5940 1lel 880 1.8 1210 148

CHASERVED METASTABLES
40e2s 6TaBy

3
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b
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T

NEN e ]
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40

N=NITROSO~N=-PENTADEUTEROETHYLUREA
MW = 122 C34H3.D5.N3402,

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 10040 4340 B4 et 5440 ls6 6740 Oe5 7840 242
3140 272 4440 7863 5540 ls6 6840 Ce5 7940 4843
3240 50e5 4540 177 5640 les 6940 lel BOs0 2e2
33,0 13.8 4600 1045 5740 2e¢7 7Ce0 Oe5 8ls0 lel
34.C 79 et 4740 545 5840 Te2 7140 0e5 824C 05
3540 343 4840 267 5940 1.1 7240 Ceb 8340 Ceb
3840 242 49,0 13.8 6Ce0 1848 7342 Ceb 8440 Ce&
39,0 leb 504C 2e2 6140 2767 7440 leb 9340 lel
40490 3.3 5140 242 6220 242 7540 lel 12140 Ceb
4140 3.3 5260 Ce5 5340 Ceb 7640 leb 1224C 5.C
420 26l 5340 lel 5460 Ce5 7760 lel 12340 (le5

CBSERVED METASTABLES
26629 Dle2y
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N~NTTROSOMETHYL =2=CHLOROETHYLAMINE

MW = 122 CB.H?.NZ.O-CL.

41

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 1948 4340 721 550 349 7120 Da5 8840 17
31.0 Oe5 4400 749 560 1143 7280 De5 900 17
3240 262 4540 05 5760 13.6 7340 Tbe 910 lel
3540 le7 G740 Ds5 56eC lal T4al 248 920 Iy
3660 Seb 48.0 1.1 5940 242 7580 De5 9340 Dab
37,0 Dab 4940 1173 600 lsl T6e0 D5 11640 DeH
38+0 242 5040 Deb 6140 l1a7 7740 O 12240 zBa9
39.0 le? 510 369 6290 le7 7940 Dab 12380 1e7
4040 349 520 17 6340 BsS 260 D5 12440 Feb
4140 Fub 5340 Oa5 6440 lal 270 2782 12540 Js D
42,0 10040 5440 2e8 65,0 242
OBRSERVED MEFTASTABLES

24423 55229 B1e2r 622
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42

N-NITROSCDFCADEUTFROPIPERIDINFE
MW = 124 C5aD10eNZeDe

M/E INT M/F INT M/E INT M/E INT M/E INT
30.0C 439 4540 12.8 5940 343 7340 1e3 G20 4o
310 4,7 4640 100,0 60.0 1C.8 Thel 247 9340 Tats
3240 2740 47,0 Ga? 65140 1061 7540 le3 Q4e0 1642
33,0 S5es 4840 640 6240 4943 76540 207 9540 343
24,0 2947 4940 240 63,0 (4 7740 240 9540 le3
3540 le3 5040 240 6460 1e3 7840 1e3 104.0C le3
3640 Deb 51e0 1e3 6540 240 8260 l1e3 10540 240
37,0 0eé 520 240 6660 13 8340 1.3 10640 240
38,0 240 53,0 le3 6740 1.3 8460 240 1210 le3
40460 343 5440 247 6840 le3 8540 le3 12240 27
41,0 a1 5840 3.3 €S54 2.0 R4,0 2.0 123.0 1241
4240 2042 5640 Seb 7040 240 8940 143 12440 4943
4340 6e7 5740 343 71.0 143 90«0 343 12540 440
41400 31.0 5800 851 72-0 103 91.0 3.3
OB SERVED METASTARLES

14050 18¢7 27245 28s8s  3B.5,
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N=NITRQS0=2=METHYLPIPERIDINE

70

1
30

110 13

MW = 128 CEaH1ZeN24D
M/E INT M/E INT M/E INT M/E INT M/ E INT
300 3245 4540 le7 57.0 10.0 7320 1s2 970 Te5
370 1e2 5040 240 5840 1745 7940 ls7 98D 225
3840 2745 5160 365 6740 3s7 8040 la7 9940 247
3940 325 5240 3,0 6840 9.0 81.0 347 100.0 795
40490 8s2 5340 8.2 590 3249 820 11s2 11140 Ta?
4149 6745 5440 175 700 25.C 13300 3745 11340 Ge7
4240 6245 5540 765 710 15 86 oC 495 12840 8040
4340 12«5 5640 1000 7240 540 9640 Sl 12940 el
44eC 2540
OBSERVED METASTABLES
3169 4803 4940 55«19 60eF TTels G663
4 4
80+ 1
1 4
B0+ i
L o ~r—
40} !
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N=NITROSC=3~METHY|_PIRPERIDINE
MW = 128 C6eM1Z2eN2400

44

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 4040 43,0 1846 5660 2040 7940 le3 960 4e0
3140 1.3 4440 2246 570 4e0 8040 2e6 9740 BeD
3240 440 4540 le3 650 2¢6 H1le0 26 9840 1343
3740 26 5040 246 6600 2.6 8240 93 9940 246
2840 440 51.0 400 6740 40 83,C 460 1114C 246
3940 2943 520 246 6840 6eb 8440 246 11240 143
«+0e0 840 5240 6e6 6940 4646 9340 246 113,40 246
Y60 9240 5440 a3 7060 106 9440 226 12840 4840
«2¢0 100.0 5840 3363 7160 246 9540 le3 12940 53
ORSERVED METASTARLES

2als 35429 37429 4Rebr E5e29 TTe2»

T +
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41 1
B0+ T
A
r
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T T
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N=NITROSO=4~METHYLPIPERIDINE

MW = 128 C6sH12eN24+Cs
M/E INT M/E INT M/E INT M/E INT M/ E INT
30,0 1e2 45,0 049 58aC Osb 7940 09 9660 295
3740 ls2 5040 21 6540 1s2 8040 1e5 9740 5e3
3840 3.1 5140 el 6640 le2 81.0 leb 98s0 11e2
39,0 2946 5240 2+l 6740 248 B240 62 9SG0 1a2
400 £l 530 Tel 68a0 Leb 8340 3a7 11160 LaeO
410 7569 5440 Qa3 £Ge0 31.2 84,0 Ce® 11340 192
4240 10040 5540 3142 7060 251 RE 40 le2 1280 5662
43,0 1546 5640 4347 7180 Oeb 9340 1s2 12940 4e3
4440 1241 5740 3.7 7340 361
CRSERIVED METASTARLES
2729y 22400 37als 40eBy  41s9s 4E8eTe 5545
.JL +
504 ;!
+ 4
B0+ 1
] +

ﬂ,

m

20

/70

L ull [ |M’L i L ll A ' 1
T T | ! 1

90 110 13
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N=NITROSO=4-PIPERIDONE
MW = 128 C4qe“8aN2402

M/E INT
3040 2442
3940 &eC
4060 547
41.0 17,3
42.0 10040
4350 1647
44e0Q 246

M/E
4540
5340
5440
5560
5660
5740
5840

OBSERVED METASTABLES

962

INT
146
246
1l1e4
2349
5440
30
549

M/E
6040
6840
65,0
7040
7440
7540

46

M/E
7840
B440
8640
9140
9740
984C

INT
2e2
247
le2
1¢3
2¢2
249

M/E INT
10040 29
11140 4599
11240 2762
12840 4b o2
1290 345
13040 Oe2
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47

N=NTITROSO=245=DIMETHYLPYRROLIDINE
MW = 128 CE&sH124N240,

MZE INT M/F INT M/E INT M/E INT M/E INT
3040 18a7 4340 1046 5740 1347 790 540 980 367
38.0 3.1 4440 1245 6700 56 81.0 10.0 99+ 0 560
39,0 3341 530 93 6840 1841 8240 28s1 1130 112
4040 8al 5440 1148 5940 1245 8340 1847 12860 6285
410 6245 5540 6245 700 2540 8440 30l 12540 540
6240 10040 5640 3745 7240 3.1 9740 3.7

CRSERVED METASTARLES
59079 7751’ 9642

100

BOt +

4 1
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T 4
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N-NITROSOHEXAMETHYLFNEIMINE

48

MW = 128 C6EeH12eN2400
M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 39,3 4440 3742 570 4o 2 7340 1.0 9740 Y
3140 241 450 7el 5840 1.0 ROW0 1«0 9840 845
32.0 543 5040 241 6540 2e1 8l.0 Gae2 9940 2e1
37.0 2.1 5140 3.1 6640 241 B2.0 31 10Ca0 3e1
3Re0 3.1 5240 3.1 6740 he?2 83,0 21 11140 Tet
390 276 5340 643 68.0 945 86,0 1.C 11240 14C
4040 Tats 5440 6e3 69.0 3249 G440 21 113.0 1.0
4140 10040 5540 4346 7040 1147 9540 1.0C 12840 585
620 9044 5640 1549 71.0 2.1 9640 3.1 129490 563
43,0 2847
IRSERVED METASTARLES
2%e4s 37429 504035 9642
+ +
80+ 1
4 4
B0+ 1

T
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49

1-N1TROSO~4~METHYLPIPERAZINE
MW = 129 C54H114N3s0,

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 140 5680 12 6660 1.0 8080 led 9920 100s0
43,0 400 570 5660 7Ce0 1040 8440 1.0 10040 560
4440 4aeb 5860 6.C 71a0 286 9840 4Gal) 12940 290
4540 4eb 5980 10.0C 720 490

COBSERVED METASTABLES
31eb6s 51e0r 7640

100 -

o
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i !
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50

NeNITROSOAZETIDINE=2=-CARBOXYLIC ACID
Ma = 130 ChoHO64N2403

M/E INT M/E INT M/E INT M/E INT M/E INT
3C.0 B9,.1 43,40 12,1 53.0 346 6940 95 G940 349
2140 12,1 L4 e 0) 1442 540 5685 7140 o7 10040 248
30,0 3349 48,0 10040 55,0 9546 7240 3.9 10140 140
4Ce0 1349 46,0 3k 5660 23.9 8540 478 13040 4748
“1eC 4748 510 3,0 5840 1846 8640 4748 13140 3e5
4240 37,8 5240 56 6840 2945 8740 2349 13240 Qets

CRSERVED METASTARLES
357y 29:19 83,8y 5649

100
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N=NITROSOD I=N~PROPYLAMINE
MW = 130 C6aH14aN2s00

M/E INT M/E INT
3040 Z4e5 410 IR
3160 0.8 4240 63al
3240 266 4340 10040
3740 Cu8 4440 443
3840 1.7 450 Qa8
3960 157 5240 D48
4040 345 5440 246
OBSERVED METASTABLES

37429 39429 4BeS5s 495 59450

up
<

N
o

M/E
5500
5640
5740
5820
5940
6060
68.0

98l

INT
147
Te0
1.7
1942
2e6
08
068

M/E
6940
7040
7140
720
7340
84,0

INT
O0e8
6440
1440
502
0.8
0eB

M/E
8580
10140
1020
11340
13040
131s0

INT
D8
13.1
0»8
206
21e9
1e7
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T 1
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70

a0

. | 1
10 130 190 170 190 210 230




N=NITROSODIISQOPROPYLAMINE

MW = 130 C&eH144N240s

52

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 546 400 362 54,0 leb 69.C Q8 8740 Ce8
21.0 048 4140 317 5540 Oe8 7040 317 88a0 4e0
3240 le6 4240 3343 5660 450 7140 480 9540 08
3640 Ceb 434C 10040 5740 le6 7340 Oe8 10160 Oe8
3740 08 Lia0 1446 5840 2345 84,0 586 11540 08
38,0 le6 4540 leb 5940 1.6 8540 Te3 13040 2746
3940 1143 4740 546 68.0 08 8640 342 1310 2e4
QORSERVED METASTARLES

1559 2109 22459 25¢29 26¢59s 35449 3T7e2¢ 39429 5429 5748 59¢69s 734l

Q B Zo

T pe
Egcp' 4
T 4
60+ 1
.r J_
40! |
T 4
EK]$ T
1 +
O Lttt l wlds W ”l.l i A
1 [ T 1
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53

N=NITROSO=3-PIPERIDINDL
MW = 130 C54H104N2602

VAR INT M/F INT M/E INT M/E INT M/E INT
3040 7665 45,0 10,0 5740 5e& 7140 4748 2% C 343
31.0 10.0 4940 Le7 6040 643 7240 243 1020sC 1846
39.0 1743 340 Bo?2 6780 246 R240 53 112346 18
4140 49,1 5440 &3 £8.0 2eb 83,0 3.4 12%.0 380
4240 5340 5540 308 6960 7.8 8440 340 13040 4187
"&5-0 103.0 5600 306 7000 1109 980@‘ 600 17/1:0 Sk

Wlra 2044

ORSERVED METASTARLES
26els 3Fels 477 50e4r S1letr TGabs TTels

100

T +

......... a0l |
4 +

60+ 1

-
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] 1
O l ‘ l' l‘ I :
] 50
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N=NITROSO-4~PIPERIDINOL

54

Miw = 130 C54510eN2s02
MsE INT M/F INT M/E INT M/E INT M/ E INT
3040 “Cao7 4440 4540 580 bo? 9140 Oe7 1130 1561
31.0 Fe?l 4540 1241 7040 765 9860 2al 11440 Ce%
2940 13,9 5340 748 710 9e6 Q340 Baet 12440 240
0560 Se? 5460 1043 B2e0 228 10040 llea 12940 La2
“1leQ 28.° 5560 50 Q 83.0 57 1010 lel 13Ce0 51leb
4Z6l 107.,0 5600 7761 B4e0 1¢7 11140 241 13140 349
w240 584° 5740 1942 8€ o0 340
ORSFRVFD METASTARLES
51689 T6e09 T8¢0s G842
+ -
H0+ 4
+ T
EOT +
4 4

40

20+

K
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35

N=NITROSOTRIMETHYL UREA
MW =2 131 C4eMPaN3a02

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 13.3 4240 31le6 4640 lel 720 10040 1000 Casb
3940 13 43,0 2060 5660 Teb 7340 S0 1010 Deb
4040 245 4440 1245 5740 1el 7490 1.0 131.0 O3
410 3.8 4540 1s1l 5860 440 940 146
CHSERVED METASTAALES

2679 43469 Tlebo

1 1
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N=-NITROSO=N~METRYL ETHYL CARBAMATE

MW = 132 CheHBeNZ24073

56

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 923 4640 1.3 6040 3446 7540 0.9 8940 Ot
3160 649 49.0 1.0 61e0 le3 8340 oy’ 9140 Dets
41a0 let 5540 1.0 7140 366 B4 o0 Oe7 103.,0 Qes
4260 13e¢4 5640 1248 7240 Oeb 860 Ne& 11740 Qe3
43,0 10040 2740 Teb 7340 6el 8740 1344 13240 748
il o O G2 5840 19,8 T4e0 le9 28,0 l.1 133,0 05
4540 11,7 5940 7e¢3
O3 SERVED METASTARLES

2429 38473 S4,ls STels 6749
1.00

1 +
50+ L

+ 1
501 |
A0+ |

B {»
gl |

(J l Il L AI Ah ]l.lh Pt ‘l T T | T .[ . T T ‘ Y | 1 T T i |
Jo S0 /0 90 110 130 190 170 190 210 230



57

N=NITROSOTHIOMORPHOL INE
M = 132 C4sHB8eN2¢0eSs

M/E INT M/ E INT M/E INT M/E INT M/E INT
30,0 16563 4240 10040 550 11,1 TCW0 1s1 2R« 0 1.1
21e0 Le5 43 .0 4eb 5620 2343 7140 1.1 G0 Nab
320 2146 4440 269 5740 4eb 720 lel 9940 N5
33.0 2.9 4540 2623 5840 T7el 7340 440 10040 lal
3440 548 4660 2044 5940 1166 T4a0 bet 10140 8a7
350‘3 ]_-7 QT-O Rl? 6040 Eats 75'0 35 102@0 3Nals
3660 Q5 4840 Le? 610 345 760 562 10340 GHe D
37.0 Da5 4940 1.7 620 Deb 770 Nabd 1040 la7
3840 ls1 5160 Ceb 6340 065 7840 Da5 11%60 1e7
39,0 243 520 1.7 6740 1s1 8240 Q5 12247 S22
4080 249 53.0 Ded 68.0 243 2649 2e3 1323.% 568
41e0 1146 54,0 Bel 6540 lel 8740 249 1344,0 el
ORSERVED METASTABLES

1744 295 78688 100620

1 1
g0} |
4 +
B0+ !
- +

N
<

o
2

O_‘ Ii Ll[l”ill‘!l gl.i..llll [ IL| Jh ; - ‘ | - ' . | - T . ' '
30 50 70 S0 110 130 150 170 190 210 230



58

N=NITROSOMETHYLPHENYLAMINE
Me = 13¢ C?.HB.N2.0.

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 3240 4440 Oeb 6260 349 770 9248 3340 Oeb
310 Ceb 4940 le9 63,0 11le1 7840 22e2 10340 1e3
3240 362 500 1643 64.0 Bes 7920 2242 10440 1463
37.0 3¢9 5140 3646 6540 1la1 8040 206 10540 948
3840 98 5240 1lel 5640 342 8740 Oe5 106e¢0 10040
3940 2661 5340 3¢9 670 143 3840 06 10740 2448
4000 246 5440 1e9 7340 1e3 A9,40 Qeb 10840 246
41:0 258 5540 1.3 T4e0 52 9049 2e6 13640 1lel
4200 3e2 5640 163 7540 349 2140 362 13740 leg
43,0 1.9 6160 1.9 7640 349 9240 1e9
CBSERVFED METASTARLES

33489 55499 5Te2s 990y 7542y 82053 102429 10342

t 1

wa
e

m
<

20+

T 1
C) A dyh l|hu MMLT.M ! u¥h - H ' - L ; ‘ . [ : ‘ ‘ ' —
40 50 /0 90 110 130 150 170 1830 <210 230




N=NITROSO-2s6=DIMETHYLPIPERIDINE

MW = 142 CTeMH14aN2e0

M/E
3000
39.0
400
410
4260
43,2
440

INT
15.5
38.9

Fe7

100.0C
83.1
1648
557

M/E
530
5440
5540
5640
5840
§740
6840

OBSTRVYED VMETASTABLES
Tasls 110el

4203

4580

INT
96l
1841
6449
4B 44
168
8el
l449

59

M/E
£9.0
7040
710
81a0
8240
8260
8440

INT
8946
55.8

58t

6ol

2e3
1545

622

M/E
9640
9740
9B#0

11140
11240
113.C

INT
12.9
5Ca5
11le4

Te7
17as6

299

M/E
12%0
12540
12720
12880
14260
14340

INT
155

Teh
lel
779
67

100

| EN

|

|

il

 ————

50 /0

90 110 130 150 170 190 210 230



60

N-NITROSOHEPTAMETHYLENEIMINE
MW = 142 CTeH146N2400

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 5446 4440 5348 5800 6.1 8000 2.0 10840 10
3140 1e0 4540 240 6E.C 1.0 8140 3.0 11040 240
3240 2648 50,0 240 6640 len 8240 8e2 111.0 2.0
37.0 140 510 2.0 6740 &l 83.0 1344 11240 515
38490 24C 5240 3.0 6840 1243 R4, 6al 11340 S5el
39,0 37.1 53,40 842 69,C Re2 8540 10 114.C 19
40,0 Be2 544C 1143 704C 2046 G647 240 125402 340
410 100.0 5540 7R3 7140 240 9740 l«0 14240 1163
4240 804t 564C 2507 770 1e0 8.0 1.0 14340 1e0
43,0 3049 5740 10,3 7940 1e0 10640 140

OBRSERVED METASTARLES
17¢39 36459 37429 60463 6lebs BB8e8s

+ +
80+ i
_<_ 4

Ol—l .. IJ,”n”“fjj[ ...ndl. N J |

0 S0 /00 90 110 190 150 170 190 210 290



N=NITROSOMETHYLCYCLOHEXYLAMINE
142 CTeH14eN2a00s

MW =

M/E
300
3140
32490
356540
‘37,0
3840
39,0
400
41.90
4200
43,0
4440
4540
5040
5160

INT
11.3
0s6
502
1.2
Ceb
le8
13.2
347
[7Y ]
1000
308
1149
1.2
1.8
3.1

M/E
520
5340
5440
54.0
5540
5540
5740
5860
5940
6C.0
6140
6240
65340
644C
6540

OBSERVED METASTARLES
Bs 28429 3645

2602

s 27

INT M/E
2+5 6660
bGok 5740
040 6840
14e4 590
D449 7040
13.8 7140
33.3 T72.C
13.8 73.0
1e2 T440
le2 7540
6Bet T6e0
le8 7740
1s2 7860
0e6& 7942
1.8
s 37429 3Tatls

61

INT

2246
1746
Gal
30.1
546
Cab
Ce6
Ceb
Osb
Qeb
Zel
1.0

2.1

3942

5“.80

M/E
B0 W0
810
8240
83.0
84‘0
85,0
84640
9440
2540
9640
9740
G860
9249

10640

772

INT
le8
1842
3t ek
1000
11e9
le2
Q46
le2
Db
Lols
le2
le2
Jeb
le8

11042

M/E
10760
1080
13940
11Ce 0
11140
11240
11340
1144C
1250
12640
14160
1420
1420
1464490

INT
1a2
1a2
Ceb
295

132

T3e8
8sl
le2

100

1
80+

-

60+

E 4

40

-3

20

T

T

|

|

0

!J i
30

l. ;n! ]

50

mu!l ..... lile
1

/0

Il. l-’ll;l HTH

0 110 130

150 170 190 210 230




62

N=-NITROS0=2 4 6~DIMETHYLMCRPHOLINE
MW = 144 C64H124N24C2s

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 1240 4260 10N.0 5640 3.8 7140 3.8 11340 led
3140 le6 430 1840 5740 1.0 720 2e6 1140 3400
3840 leb Ubh o O Sek 58eC leb 8440 240 11540 2e6
3940 1640 4560 Eeb 6860 740 10040 440 14400 1340
40e0 beb 5440 342 6940 4eC 111.0 Ceb 145,40 10
4140 7¢40 5540 Leb 7040 56460

OBSERVED METASTABLES
25ehy 26eky 46549y 9040

100
} +
H0+ !
+ 1
60t }
1 1
40+ +
. +
20+ T
0 - H ] lll..[ II i L | Wi :

0 S0 70 90 110 130 150 170 190 210 270



63

194=DINITROSOPIRPERAZINE
MW = 144 CheMBaN4eO2e

M/E INT M/E INT M/E INT M/E INT M/ E INT
3040 39.2 4040 406 5240 243 5860 leS B840 4067
320 1.9 4140 15645 5340 1.1 69,0 0e7 B850 540
33,0 Oe7 420 10040 5440 1043 80,0 De7 1140 Bab
3420 1e9 4340 6al 5540 5406 81,0 leG 11540 0e7
3840 0.7 44,0 1e9 5640 2763 8240 1s5 144,50 423
39,0 1.9 510 De? 5740 Gha? 83,0 340 14540 245

OBSERVED METASTABLES
24,3y 2502% 36+29 37659 3Te8r 4901y 53e2s 5542» 62409 8Je4s P04

s
Q

uy
o

n
Q

x8
e

4 +
() Ll 4]1 N . JMH l

1 T 1

0 %0 70 90 140 130 150 170 190 210 230




64

N-=NITROSOPRQLINE
MW = 144 CHeHBONZ2e03

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 23,1 430 1245 5460 3.l 6940 5748 10140 Ce7
3140 &e2 G460 56t 5560 65 7G40 2341 113.,0 Oe7
3840 4 b 4540 2043 560 1.8 71.0 le5 11450 €Ee2
3940 2841 4520 De8 Te0 let B340 145 14450 2845
4060 1069 5Ce0 140 5860 247 8540 Q9 16540 243
41,0 10040 5140 lel 5940 Oe7 9540 8940 14640 De3
4250 3349 520 1e2 65240 4lets 10040 Be5
OBSERVED METASTABLES

2428 260ty LBaTs 4892 G063y

b A

BO_ 1

+

O] 'l o l!m.' . !

T 1

I . . ]
00 S0 70 90 110 130 150 170 190 210 A0



N=NITROSOTRIDEUTEROMETHYLCYCLOHEXYLAMINE
MW = 145 C7eH11aD3eN240a

M/E INT M/E INT M/E INT M/E INT M/E INT
300 1844 46He0 20+0 6140 1047 7740 l1e5 9840 Oe7
3140 3.0 4740 1145 620 145 780 Qa7 9940 243
3240 543 48,0 1.5 £3.0 23 7940 2s3 10040 0s7
3340 22 5040 2e3 64 2649 8040 De7 113,90 1+58
350 leb 5140 3,8 656C 2s3 8147 1060 11440 le5
3740 1.5 5240 2ﬁ3 660 1s5 3240 13.8 11%0 348
3840 23 5340 6039 6Ts0 130 83,0 407 11660 23
3940 22¢3 540 6l 6840 3.0 84 40 53 11740 De7
4040 53 5540 56,9 6940 3.0 85,0 3.8 12840 4ak
4160 39.2 5640 549 700 ek 360 340 12940 Qe7
4240 Buh 570 348 7160 1040 8740 265 lawe le5
43,0 l4e6 5840 1047 T2+0 3e8 B8 a0 D7 145,90 2l e5
4440 962 590 689 730 2649 07,0 Oe7 14640 243
4540 10040 6040 2641 7440 543

OBSERVED METASTABRLES
28439 32049 3658 3Tehs S4By 7742y 11342

an
<

4’ +
B0+ 1
4 4

N
Q2

O_ |.l.|l lm. aly uh. T l. i

1

0 S0 70 90 110 130 150 170 190 210 230



66

N=ANITROSO~191=DIMETHY L ~3«FTHYLURFA
MW = 145 C54H114N3402

M/FE INT M/E INT M/F INT M/E INT M/E IN
2240 347 42,50 1741 574C Qa7 72+C 10040 8840 le
T4 0 2eds 4460 2245 584C 249 7340 6e7 8Ga0 2
4140 3ok 45:0 245 7040 lel 7440 let 9940 Coe
4240 7609 5660 fel 71.0 140 B7.0 le7 14540 O

WerO OO

100 -

A
——

ll ‘ 1 ||I Lol ]l
T | T | ¥

0 50 70 90 110 190 150 170 190 210 P30




67

N=NITROSO=N=ETHYL ETHYL CARBAMATE
MW = 146 C54H10eN2603

M/E INT
3040 10040
3140 1743
320 6ol
40.0 XX
4140 Erys
4200 3804

100

M/E INT M/E INT
4340 21e7 5940 179
4400 4345 600 8e2
4500 205 7060 bsl
4640 70 7160 545
5640 3047 72.0 649
5740 17486 7440 1406

M/E
8040
8740
88,0

1C1.0
102,0

INT
245
2.6
249
1048
4e 8

M/E
1040
11740
1310
14640
14700

INT
295
le9
1e7
3e4
0.8

m
<

N
2

l“l m‘ N

50 110 130 150 170 190 210 230



68

N=NTITROSO=N~METHYL=N'"=NITROGUANIDINE
MW = 147 C24H54N5,03

M/E INT M/E INT M/E INT M/E INT M/E INT
4260 9840 4640 2he7 5740 8645 7240 10040 11740 Bek
4340 10040 5540 1743 5840 Te6 7340 53 11840 1.9
4440 76 5640 12.56 710 1645 1C1.0 3446 14740 1.1

100 .

e
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20 t

o “1 \1 . |

0 50 70 90 110 130 150 170 190 210 230




69

N=NITROSOMETHYLBENZYLAMINE
MW = 150 C8eH10eN2404

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 159 5140 2345 650 683 B740 Oab 1050 0»6
3740 1.9 520 63 73,0 Cab 88,0 Do 105640 0ot
3840 50 5340 le2 7440 25 89,0 740 11640 Dab
39.0 2249 5440 06 75.0 295 900 2s8 1170 Dsb
400 25 5540 Ceb 7640 2al 910 10Ce0 11840 Teb
4140 Teb 5640 245 770 2043 9240 1Cs8 11920 la?2
4240 54,7 5940 Dab T840 TaD 9240 1.2 1200 £e3
43,0 829 6140 1e2 7940 285 10140 O 121G -
44490 348 620 3e8 80.0C Qeb 10240 285 1320 ek
4640 le¢2 6340 8e2 8540 Qeb 10260 2a2 15240 748
4940 Qeb &40 1.9 8640 le2 10440 Bael 15363 le2
5040 1241

0BS5SRVED MZTASTABLES
23459 27689 33,85 35409 37e2s 465659 55429 56459 729 T2e29 83629 5640
103420 11629
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0 S0 70 90 110 130 150 170 190 210 230



70

194=DINITROSCOCTADEUTEROPIPERAZINE
MW = 152 C4,0BaNGs024

M/ INT M/E INT M/E INT M/E INT M/E INT
3040 4Fed 4l o O 127 59sC 249 7440 Ne5 9340 262
3140 269 4540 548 6060 5060 7640 Oe5 9440 0e5
32.0 3149 460 10060 61le0 2s9 8340 le7 12140 05
3340 le7 4740 EFY 6240 1648 84,0 O0e5 12240 beb
34.0 11.0 48460 1e7 63,0 344 BS540 0«5 12240 Qe5
4Ce0 Ce5 5Ce0 0e5 6400 3646 3Ce0 le7 15140 263
4160 045 5640 Oe5 6540 le7 S1.,0 29 15240 2749
4240 2l 5740 0s5 7240 0s5 9240 2647 1530 le7
42,40 lel 5840 S48

OFSERVED METASTARLES
24259 DSe89 68459 69e¢59 70458 9840

M
@

0
<

+ +
40+ 1
+ +
]! !
B2 +
o4 |l.hii it — |

0 50 70 90 110 130 150 170 190 210 290



71

N=NTITROSO~3~AZABICYCLO( 34242 )NONANE
MW = 154 CBeH14eN24Co

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 3446 500 143 6740 3046 8640 Gab 11060 Deb
3140 240 5140 40 6840 8.8 910 440 1220 30k
32.0 4a? 5240 207 69.0 3e4 920 Qa6 12340 27
3740 086 5340 1546 T0s0 267 93,60 95 12440 8el
380 20 5440 1145 T7.0 648 94,40 3¢ 1250 1e3
3940 3246 5540 3le2 7840 240 3540 4068 13740 Sets
4040 Gel 5640 1346 7940 9e5 9660 4e7 13840 Deb
4160 5587 5740 13 8040 6ol 97.0 Osb 13940 0s6
42.C 5948 6340 Qe 81s0 8as1 10760 Osb 15440 5507
4340 251 6540 40 820 3a4s 10860 le3 15540 66l
G440 10040 6640 247 8340 1e3 10940 0sé 15640 'R}
4540 3ab

CBSERVED METASTABLES
15079 25629 27269 28421 3542¢ 3702y &Tebhy 49329 5lales 6348y bHHe4s 6F28s
T1e8s Thae29 TTe2s B8Is29 Sle2s 10009

100

(D
<

«r 4
60+ +
4 {
zi()” L
<+ +

N 0L L.#hw a 7& L A R
30 50 70 90 110 130..150 170 190 210 230



72

N~NITROSQOCTAMETHYLFNEIMINE
MW o= 156 CaoHléoNZIOc

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 48,7 5040 Ce8 6640 Cs8 8240 lle1l 110.0 1e7
31.0 0.8 5140 le7 6740 10e2 B340 5¢1 11140 Oe8
1240 1.7 5240 1e7 6840 Be5 8440 1248 11240 Q8
3740 Ce8 5340 5% 6940 13,6 8540 Cs8 1245C 34
3840 le7 5440 Teb 700 15.3 BEe D D48 12540 1e7
39,0 2349 5540 E4e 9 71,0 245 2140 De8 12640 10040
4040 e9 5€40 2647 720 0«8 94,0 Ce8 127.0 1042
4140 66548 5760 Se5 7740 0«8 9540 NeR 12840 Oe8
5?40 4740 5840 L2 79.0 D.8 9640 1346 13G9,0 1e7
4350 2940 5940 De8 8040 Qa8 Q74D Se9 15640 845
Lie( L7247 6540 0e¢8 R1ls0 304 8.0 le7 15740 Oe8
“whed 1e7
DTESERVED METASTASLES

19 el Qe 354R 3742 39420 51e20 5362 71le6 T4 48 T7e2 S4e2s 102.0!
100

4

BO# +

+ +

BO+ 1

O A4 .ll L in” h} .‘“N{l. )IM ¢ ullT JIJL . l:’.l . T lL[ 1 l - S
30 80 /0 490 110 130 150 170 190 <210 240



73

N~NITROSOGUVACINE
MW = 156 C6.H84N2,03

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 2043 4540 1448 57«0 3s7 8140 1764 125.,0 249
3160 3.9 5040 1067 6740 BeB 320 %9 12640 3063
38.0 62 5140 185 6840 1845 G7.0 343 12740 209
39.0 26e6 5240 lbed 6940 10472 9840 S5 13940 2ol
4060 5a49 5360 T4a0 T0e0 3e7 9940 2e9 15620 10060
“1a0 2808 5440 1626 71e0 Lol 108,.,0 1569 15740 Be0
4240 2262 5580 2292 780 505 1090 2ol 15940 Ca8
4340 1942 5640 3.3 3040 5043 12440 545

OBRSERVED METASTARLES
eZs 9247y 10240y

m
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oy
e
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d
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3 0 70 90 110 130 150 170 190 P10 230



NeNITROSOD I =N=-BUTYLAMINE
158 CBeH1E4N2400

MW =

M/E
3040
3140
3240
37.0
38.0
39.0
4040
4160
4260
4340
44,50
6540
4740

2265y

100

INT M/E INT M/E INT M/E INT M/E INT
5687 5000 Oeb 6940 le6 8640 227 11340 05
1s6 51e0 1.C 7CeC 1440 8740 le6 11540 1607
4241 5240 140 7160 2l 9540 1.0 11640 1264
065 5340 3e2 7260 549 G560 Deb 11740 Ne5
1s6 5460 L3 7340 le5 3760 Oe5 1254C Tel
2241 5540 1647 T4eC 70 9840 140 128G Ceb
4e3 5640 227 8040 Y] 9540 1742 1294C 21
800 5740 10060 8140 1.0 10040 106 13040 140
TCe8 5840 740 B2.0 le6 10140 L6 14140 4a?
£347 5940 Ce5 824C 142 10240 25 ia2ed ary-
324 €040 1.0 8440 8340 10340 3.7 15840 1742
leb 6760 1.0 8540 Bsl 11240 201 15940 ls6
Ce5 6840 201
OBSERVED METASTABLES
295 3742 38485 39420 6letts 125680
4 -
1+ +
+ «{b
+ 1
I f

L

I

M|
]

a0

[i MHH e
/0

90

110 190

150

U T T T ] T
170 1490 210

E

30



N=NITROSODIISOBUTYLAMINE
158 CBaH1B84N240s

MW =

M/E
3240
31e0
2.0
370
3840
3%a0
4060
410
4240
4340
U4l e 0
4540

INT M/E INT
3745 4740 0s8
1.7 5040 C#8
169 51a0 NaB
Qo8 5240 Oe8
167 530 26
1867 5440 248
Lol 8540 1649
598 5640 258
7540 57+0 10040
982 580 8¢9
Ga2 5940 1e7
le7 60.0 Qa8
J3SERVED METASTARLES
37429 3048y 3920 41laby

2645y

100

M/E
&1.0
6740
6840
690
7040
710
720
7340
7440
820
8340
8440

6laky

75

INT
Ce8
Oe8
3.5
1.7
1946
Lot
6a2
1245
1a7
266
246
750

126400

M/E
B540
8640
8740
9840
9940

1020
103.0
10440
112.C
113.0
114,40
11540

—
= O = 00N W

[¢ 3N "RENEEN IR I e Sl s IR e B SRV

8}

M/E
1160
1260
12740
12840
12940
1410
14240
143.C
157G
1580
15940

1363

410
563

T

801

B0+

Y

404

4—

201

E) i
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|

s

+

3

|

70

90

110
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150 170 190 210 230




76

NeN'~DIN] TROSOHOMOPIPERAZINE
VW o= 158 C54H1C0eNGe02

MAE INT M/E INT M/E INT M/E INT M7E INT
3Ce 0 1846 4440 648 5540 49 7040 2607 3940 2e7
33,0 1.5 4940 CeS 5640 40eb 7140 50 1C040 0e3
394C 11.5 5140 0e5 5740 3.8 8140 le5 12840 3045
4Ce0 el 52.C le2 5840 1.0 83,0 lel 129.0C 20
410 3642 5340 Ceb 6840 ba7 3740 2.0 15840 260
4200 Téeh 54,0 el 6940 1145 9840 4243 15940 Oe2

43,C 100.0

CEGERVED METASTARLES
7542s 10349

0O
&

g
<

] -
r 1
O J o " J, llll i T ! lI T - || - l L ‘ ; ‘ T ‘ :
40 50 /0 90 110 130 150 170 190 210 230




NoN¥T=DINITROSO=-2-METHYLPIPERAZ INE
MW = 158 C(54H104N4a02

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 2000 4240 5262 5740 19.0 7240 140 990 3,2
35.0 les 4340 11.3 6840 3.0 83.0 282 12840 1046
3840 lsl 4440 603 6940 2549 8860 1.0 12990 0e7
39,0 B8es 5400 10.2 7040 Sal 3740 le7 1580 Bal
40a0 &a0 5580 97 T1e0 1848 9840 529 159.0 Deb
410 2Ca 5640 1004C
CRBSERVED METASTABLES

Ghels 52sbs 5568» 60699 TSels 75495 10345

1 1

B0+ !

~ e =

60+ 1

1 1
40+ 1
+ 1
O 11 Iix 1l 1 l I.A
i i T

S0

1 1 1 T ] LR ] T T T T Y
70 80 110 130 150 170 180 210 230




78

N=NITROSOPIPECOLIC ACID
MW = 158 C6aH10aN2+03

MAE INT M/E INT M/E INT M/E INT M/E INT
3040 124 424C 1545 5540 Tha2 8340 10040 114.0 48
31.0 5% 430 840 5640 lbe2 8440 1767 12840 97
3860 le7 4440 763 5840 3e8 9240 le5 12940 Oe8
3940 1402 4500 5e5 6840 360 100.0 20 15840 1045
4040 347 53,0 5e1 7060 840 11340 She? 15940 Oe8
4140 23,1 S544C 14:6 8240 159

OBSERVED METASTABLES
61609 113479

100
o] |
sl 1
0} |
OJPII .‘Jl“l | l‘ l L1 | ]‘ | l !
0 5

0 L 70 90 110 190 150 170 190 P10 PH0



79

N=-NITROSONIPECOTIC ACID
MW = 158 C6sH10eNZ203

M/E INT M/E INT M/E INT M/E INT M/E INT
300 2849 4690 Dk 6540 1.6 8240 527 11140 27
3140 240 5040 240 6740 568 8340 2040 1130 302
3640 1e6 5160 3ot 6840 1441 8440 3745 12720 891
3840 243 5260 3.5 G940 6a7 8540 3e2 12840 351
3960 227 5340 13,1 700 37«1 370 1e8 12940 3a0
4040 “e8 5420 1749 710 540 9840 545 1410 Cat
410 3345 5540 100.0 T240 28a7 99.0 2.0 1570 lel
4240 T1ls6 5640 55et 7340 Tel 10040 11le6 158.0 143
4340 11.8 5740 et 8C.0 Ge 101.0 leb 15940 15
4400 43,2 5840 2s1 8140 Be9 11040 277 160.,0 Ol
4540 640 5840 let

OBSERVED METASTABLES
3742 49«19 5579 6129 T8a2s T8Be9s P4eTe 95439 10399

100

m 8]
=

N
<

() f - !d k T Jl #1 T !1 1% 1 T 1 T
30 S50 70 90 110 130 150 170 1830 210 230




80

N=NITROSOISONIPECOTIC ACZID
M = 198 C64H104N2403

M/E INT M/z INT M/E INT M/E INT M7 E INT
3040 21e8 43,0 2040 5540 42e4 700 Be9 10Ce0 204
31le0 3.0 e 340 5640 1841 7160 2e1 1104C 2.0
38490 2e1 4540 2040 5740 393 7360 le8 12840 4498
3940 1943 510 33 6Ce0 &40 BOWO Set 17940 342
4040 3eb 520 2ak 670 £e0 8140 3eC 14140 le2
4160 2340 5360 10e6 68e0 468 32,0 1C0.0C 1580 1643
4260 TCe9 5440 Feb 6940 6e9 3340 1346 153.C 1e2
ORSERVED METASTARLES

62e7s  TBelr Fusby 10440

+ 4
Eﬂ]+ 4
1 1
B0+ -
| 4
40+ L
1 L
EDT e
+ | ‘ +
O )il lln i l “”1 L ll | il
i f T { t

I e
30 0 70 80 110 130 150 170 190 210 <230
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N=NITROSO=L=PIPECOLIC ACID
My = 188 C64H10eN2403

M/7E INT M/E INT M/E INT M/E INT M/E INT
3060 18.7 4440 100 5840 43 B2.0 16e2 11340 500
3160 662 4540 8e7 6740 205 8340 10040 11440 4 a6
9.0 16«8 5340 546 5840 3.8 2440 312 12840 87
4080 448 5440 1546 6940 4eb 85,0 3.0 12940 le4
410 28.7 5540 7648 7040 1145 12060 463 15840 11e1
4240 2347 5640 1867 T1e0 53 10140 18 15940 140
L340 8el 5740 341 720 2.8

ORSERVED METASTABLES
35643 £lals 103485

100

80+ 4

-{» 4+
B0+ T
404 il
20+ “ 1

0 ‘ll ‘II m | ll I nlljh | ' '
0O 5

[l i 1
3 0 70 90 110 130 150 170 130 P10 2790



N=NITROSQ~2~DEUTEROPIPECOLIC ACID

82

MW = 159 C6.HIeDaNZ03
M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 1561 51.C 2e1 590 4beb 83,0 1849 11440 5365
310 Tel 5240 2ets 6840 2e6 8440 10060 11540 245
3940 1342 5340 349 6940 345 8540 “40e3 12940 105
40,0 7ol 5440 Ba3 7040 le7 8640 57 13040 240
4140 1748 5540 3547 710 10,3 8740 led 13140 De2
4240 1849 560 6748 7240 1a7 101.C 26l 15940 1341
4340 1le4 570 2le4 81le0 241 111.0 leb 16040 32
4460 Gels 58.C 362 824C 349 11340 242 16140 Oe3
4540 Be2
J35ERVED METASTABLES
61le@r 10405
4 4+
80+ 1
4- 4
B0+ +
+
40+ +
4+ 45
0! |
O |” IA | IJI il L 1 |
| | T T f T T

3

/0

0 11

0

190 150

170 190 Pl0 230



83

N=NITRO50=1=METHYL=3s3«DIETHYL UREA
MW = 159 C6eH13aN3402¢

M/E INT M/E INT M/E INT M/E INT M/E INT
30,0 1868 4340 1047 5740 Qe b T0e0 248 Q460 2e4
3660 202 4400 4343 580 Se0 710 262 10C.0 B4 a9
4000 342 4540 1.8 59.0 lel 7240 1000 1010 Tel
410 6e2 5540 1e6 600 1.1 7360 Te5 10240 1.1
4200 377 5640 2345 6640 D9 8740 le6 159.0 0s5

OBSERVED METASTABLES
2748% 43279 318y TleBs

100

g0+ 1

404

Al
4
T

O Ill\l | l”‘% * =| I l ] l L | | i 1 | 1 I 1 | T 1 1
0 S0 70 90 110 130 150 170 190 210 240




N=NITROSO=4=HYDROXYPROLINE
My = 150 CB5eHRWNZ404

MZE INT M/E INT M/E INT M/E INT M/E INT
3040 7242 4640 41e6 72.C 1242 89,4C 2e2 1164C 5.0
3160 21,3 Sihe0 1060 7340 Be8 99.0 363 11840 262
39490 1944 5540 2343 T4el 55 10040 242 13040 88
40,0 1040 5640 10040 ACe0 Gel 10140 201 13140 Deb
‘*100 86.1 5700 22-2 83,0 348 10240 10-0 142.0 08
4240 £247 5840 2348 84D 3146 17340 6al 14340 CeS
+360 3848 6840 2466 B5.0 3343 111490 2el 16040 943
Lbe 0 5247 6340 11s1 8540 23,3 1120 Leb 16140 le5
4540 277 7040 Be2 8340 2641 11540 4545
IRSERVED METASTABLES

214l 74a8 539450 §24C 9646 1055

4. +
BOJ' +
.r 4
BOT 4
4 4}
40—4» T
EO"“ +
-‘_ l“ 4P
0 ULl Inh Ll ’
[ { f L ]

0 50 70 90 110 130 150 170 190 210 P30



85

NeNITTROSO=N~ETHYL~N!=NITROGUANIDINE
M = 161 C3eH74N5403

M/E INTY M/E INT M/E INT M/E INT M/E INT
3040 3462 5380 18 71.0 1666 8840 le5 11740 Ce8
31.0 0s7 5580 S5 7240 3343 8940 13,3 12180 240
s 4060 0s2 5640 2003 7340 0«9 90 «0 Ge3 13260 Da2
4169 2.8 5740 13,7 8460 1.0 102.0 2056 14560 Oel
4200 3069 5840 Tat 8540 940 10140 Os2 14540 Je3
43,0 1000 690 249 86.C lats 11%.C 1845 16140 Ca?
4440 Iy 700 540 87.0 Ce5 11640 le2 15240 el

4600 162

OBSERVED METASTABLES
37623 600ty 9340

100

H0A

LY M
=INR=

2t
&

O+ | .I“ ﬂ‘ I‘ |

t I T T T

S0 50 70 90 liD 130 150 170 190 ElO 240
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N=N1TROSOIMINODIACETIC ACID
My = 162 CloHBEN2,405

M/ F INT M/E INT M/E INT M/E INT M/E INT
3040 5343 GhoQ 2662 T460 8e3 10140 Dot 13340 140
3140 2248 584C 1042 B&a0 1846 11440 08 13440 Ceb
4040 7.0 59,0 lel 870 3.8 11740 2R49 14440 De3
4140 1547 604C 2340 8284C 4860 11340 2.1 14540 Cet
42.0 100.C 7040 led 8940 240 11940 Ded 16240 3.1
4340 272 7360 3.8 10040 lats 13260 Ge? 16340 Osts

DRSERVED METASTARLES
47659 55479 £3421 82409 9245 10745,

100

oe
<

| 4
60+ 1
+ +

(] J T ]\ iJ T l” t T “ Jk T T ll I 1 T T | T
40 S0 /0 90 110 130 120 170 1490 210 <230




NeNITROSO=191011 91 '~TETRADEUTERODI=N~BUTYLAMINE
MW=162 CBaHl14eD4eN240

M/E
300
310
32.0
330
3400
36.0
37,0
3840
3960
4060
41,0
4260
4340
Gh e
45,0
L6
4750

INT
80,9
4261
513
11.1

Deb

0.6

26

tab
2643
16s4
5742
53s2
6767
3he2
5040
B745
5865

M/E
4840
4940
5040
510
5260
5340
5440
5540
5660
57«0
5840
5940
6060
6140

240
6700
690

DRSERVED METASTARLES

258
65975

100

2845
B7e2s

2948

30abs

INT M/E
30e2 690
1.9 70,0
le3 T1.0
149 7240
216 7340
3e2 ThHeQ
Heb 750
Te2 7640
1501 770
2643 T80
3745 7940
100.0 8040
18e& 81,0
1045 82+0
169 B340
1.3 B840
1.3 850
3lalts 3542

INT
1.9
486
Te2
665
Fe8
&e5
226
1s3
362
59
Neb
Deb
163
266
349
206
52

37-2!

M/E
8640
8740
8840
8940
9040
91.0
3740
98.0
99,0

10040
10140
10240
10340
10440
10540
11440

3942

INT
23.0
723
309
203
3861

4ab

236

1e3

123

2.2
9e?
12.5

3a2
le3

62089

6356

M/E
11540
1160
11740
118.0
119.0
1200
12140
1250
1270
1320
13340
14440
14550
1610
16260
16340

5508

INT
2e6
la3
13

1950
13.1

1s3
143
13
1s9
342
1a0
Leb

Be5
1e3

I‘l .nl““l.ll.i.llll

70

lmll'll lllllil ) 1[ ll.
T T

30 110 130 150 170 190 210

30



N=NTTROSC~MN~PHENYLUREA
165 CTeH74N3,02

MW =

M/E
3Ce0
370
3840
3940
4040
410
4240
4340
L44e0
4&aC
4940

2304

100

88

INT M/E INT M/E INT M/E INT M/E INT
13,2 5060 1749 6640 2846 9040 1s9 10940 0%
Bel 5140 365 6740 3.0 9140 1846 1190 1049
1742 5240 oC 730 16 9240 4143 12040 le3
3766 53,0 ol 7440 5.1 93,0 9766 12240 25
5¢8 8440 o0 750 340 94 40 1040 13540 697
tab 554C o6 764C e 8 954C Oeb 13640 1848
Se3 610 o4 7740 9%e3 105,.C 2742 1374C le7
3649 62sC 9 T840 lagt 106.C Leb 13940 le9
1847 63.C 1848 7940 leb 107.C 263 16580 le6
le€ 64,0 21e& 800 245 108.C Ce9 16640 Ce2
246 £5.0 10040 Bl.C 10
QRSERVED METASTAR{LES
33489 454%99 5Geby
4 4
4 4
4 +
+ 1
4 +
4),. .{-
t 1
1" ] ' *n
| “] J ]lh Il L il l ™ | !
T T i T

(N

0

/0

i
3

0 110 130

150 170 190 P10

230



89

N~NITROSOGUVACOL INE
MW = 170 C7aH11aN2403

M/E INT M/E INT M/E INT M/E INT M/E INT
30,0 20.0 5340 1000 7160 549 9740 249 13840 4a
39.0 290 5460 2064 72.0 3.1 108,40 4148 139s0 1445
410 3060 55aC 2040 T80 507 109,0 1148 14040 5782
4280 3247 59,0 36445 7900 4e0 110.0 287 lalsC Leb
45,40 48 44 650 Gab B0s0 21,8 111.¢C 3e6 17040 2594
5G40 10.9 65640 4al 8l.0C 4841 1120 3.1 171.0 1067
510 190 67.C 5.9 82.0 1047 113.0 248 17240 1eC
5240 19.0Q 68a0 4.0 85¢0 a7 12%4C 247

OBSERVED METASTABLES
3449 44298 66483 83629 115029

100

m
2

ap
@

e
- -
—F
el
e
,
T o

[ ] 'lﬂl [
T ‘ } T

l | 1
0 50 70 90 110 130 150 170 190 P10 PH0



90

N=NITROSU~Z2+2696=TETRAMETHYLPIPERIDINE
My = 170 C9eH1BeN2eOan

M/E INT M/E INT M/E INT M/E INT M/E INT
30.C 2040 5440 642 70.C 2847 3740 3162 1254C 100
3840 245 5540 718 7140 3.7 9840 1847 12640 3el
390 4566 5640 68e7 7240 1540 93«0 le2 12740 3el
4Qe0 93 5740 1540 8140 2540 10840 148 12840 3.1
4140 10040 5840 2648 8240 1648 10540 50 14040 43,1
4240 625 5940 2e5 8340 1546 11040 602 141640 3e7
%340 1943 6540 265 8440 2142 111.0 2¢5 142¢C 36l
G40 5.8 6640 1e8 854C 245 112.0 245 15340 142
5140 347 5780 1142 8740 4a3 1234C 56 1700 2040
5240 245 6840 1148 95,0 341 12440 5e0 1710 205
534C 1245 £9+0 120490 9640 4e3

JRSERVED METASTARLES
26,59 38459 37423 5Ce5s 53458 T46¢3y T5¢5s 80499 107495 115els 115689 12249
13249

oa
<

t +
504 !
1 It
404 I
+ 1
201 !
+ 1
OH— | [hll L uJJI J ll tlh, J!u T“Lu . .

0 %0 70 90 110 190 150 170 190 P10 230



NyN!'=DINITRQOSO=295=DIMETHYLPIPERAZ INE
172 CooHIZ2aNUa02s

M =

M/E
30,0
32s0
3809
3960
40,0
41.0
424 C

1

1

2
2

INT
53
0.7
140
3.8
340
340
340

M/E INT M/g
4340 5.0 57+0
4490 1067 6840
520 1.0 6920
5340 Dasb 70eC
5440 8e4 Tle0
5540 603 8240

56s0 100C.0

D3SERVED METASTARLES

27651

3741 55489 57460

61-50 69.79

?1

INT
Ta6
540
184
2040

726

88029

M/E
8340
8440
BS540
57.C
FE8 40

1110

9959 117450

INT
11e0
27
Gel
14l
le2
leb

141959

M/E
11260
11340
14240
14340
17260
17360

|

1

b

30

dh i
50

L al
%0 110 130

, [
150 170 190 210 230



92

NeN!'=DINITROSO~296~DIMETHYLPIPERAZ INE

My = 172 C6he1l7eNe02
M/E InT M/E INT M/E INT M/E INT M/E INT
3060 840 5640 4060 7G40 6060 8540 3eb 14240 4ol
4340 240 57.C 645 71e0C 1240 11240 1J060 1724C 80
4440 Se8 58§40 93 B3.0 2420 1130 Ra0 17340 Deb
4540 Fe3 550 2Ge6 84460 360
CRSERVED METASTABLES
3166 42410 5€4C 9845
+ 4
80+ T
1 i
F%CL” 4
il 1
t {
20+ 1
11. i e
0 | ” ol
T T

/0

S0 110 130 150 170 190 210 230
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145=DINITROS0-1¢5-DTAZACYCLOOCTANE
MW = 172 CEeH1Z2oN4eD2e

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 B8ae7 5140 Sak £7¢0 Galy 8240 1le2 10940 Ze2
310 506 5240 5a6 6840 1061 8340 5540 11040 lel
370 202 5340 S £9.0 12.3 2440 100.0 1110 57
3840 4ok S4e 0 224 700 1446 8540 Te8 1120 752
3940 258 5540 5248 710 bak 8620 le1 1130 11e2
4060 101 5640 5Ce5 7280 2e2 9540 lel 11440 303
4140 6642 5740 1941 7340 202 GO el lel 12840 lel
420 6541 5840 202 7860 292 9740 242 14260 lel
4340 2002 £G40 lel 750 3¢3 9240 lel 15840 242
4440 4741 5040 lel 8040 343 T 0 242 17240 Lgl
4540 343 5540 1sl 8140 3+3 100.2 1ol 173.C 1al
500 3a3 5640 1.1

OBSERVED METASTABLES
63e¢0s 82429

m
<

)
<

O l i1l {l” Ly ..IH!III ll]ll' l ‘ sy li”I iy e L IL : : . ‘ ,
J0 50 /0 40 110 130 150 170 190 <210 230



N=NITROSOTRIETHYL UREA

94

MW = 173 CT4H15eN3402
M/E INT M/E INT M/E INT M/E INT M/E INT
3040 1462 L4440 44 584C 8e3 10040 10040 11640 lel
4000 340 5400 le6 7040 4ol 1010 bet 13C.0 leb
410 5e7 550 243 71eC 248 10240 leb 14540 Oe7
4240 2845 560 4562 7240 3343 11540 266 17340 Ce2
4340 245 5740 bet T4e0 3¢5
OBSERVED METASTABLES
44079 51689 T1e8o
4 -+
-+ JL
BO‘V 4
| |
40} |
EO"F 4
() dl 11" h |
T 1 i 1 1

110 1390 150 170 190

210 290



95

NeNITROSO=2929696-TETRAMETHYL~4~PIPERIDONE
MW = 184 C94H16eN24020s

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 560 5340 3¢5 65860 le8 8540 le3 12800 1146
3940 1666 5400 366 5940 345 860 11ls6 12940 le6
4040 Lab 5540 63 7060 1le6 8740 360 13960 4aeb
4100 3540 56¢0 10040 710 le3 3640 1e6 14040 108
42,0 26¢6 570 1146 720 ls6 970 1540 1410 1+0
4340 505 580 343 8240 803 98,0 6sl 15440 lel
510 OB 590 343 B3s0 1560 11240 1.0 18460 12+5
5240 0e8 6740 1«6 8460 346 12540 4a0 18540 13

O35ERVED METASTABLES
31099 36050 49459 106069 116069 1240Ts 13549

100

s
<

4 4
ESCJ"'b +
T 1

N
el

04 ..IIl‘l! .li‘.. l|1.|1 .|, . ,l'll !!. u L |
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0 S0 70 90 110 130 150 170 190 210 290
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96

N=NITROSO=2+2+696~TETRAMETHYL ~4~PIPERIDINOL
MW = 186 C9eH1B4N202,

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 17e¢4 5560 215 7060 Bel 8760 Qe8 12340 Jeb
3140 beob 5600 5542 71e0 10040 8840 548 1240 8e7
3940 2043 5740 388 7940 2e9 9640 406 13040 304
4040 4o 0 5840 2940 81e0 11.6 9740 290 13140 29
4160 5841 5940 847 82.C 1leb 9840 1064 14120 6e9
4260 4346 6T7e0 1044 8340 2e7 10040 Se8 15640 1445
4340 2049 6840 lle6 8440 245 1C9,0 1247 18660 2940
4460 &9 6940 8e7 8640 8143 1120 1840 18740 406
53.0 446
OBSERVED METASTABLES

3Be29 52499 64459 95499 131els 1ES5eH

4 4
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N~NITROSOCARBAZOLE

97

Mad = 196 C12eHBeN240¢

M/E INT M/E INT M/E INT M/E INT M/E INT
2A0s0 52 6440 De9 9840 0e8 11640 lets 16440 45
380 De? 6540 Ceb 9940 Deb 12640 Oed 16540 298
3940 249 T4a0 201 100.0 0.6 12740 De5 1660 7248
500 1.8 7540 245 10140 Ce6 13760 1s4 16760 10040
510 200 7640 163 111,0 0s5 138,0 20l 16840 111
5240 0a7 7740 08 112.0 Ce5 139,0 1343 1690 Oe7
61e0 0e8 8720 245 113.0 3e4 140.0 l6e4 19640 2e6
6240 2e4 8840 le7 114.0 1e7 14140 149 19740 Qa4
6320 403 8940 240 11540 340

OBSERVED METASTABLES

Glates 31682 117669 16500

80+ +

1 4

ot e e .1‘:
! T T T T i
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N-NITROSODIPHENYLAMINE
MA = 198 Cl24H10aN26Ds

98

M/E INT M/E INT M/E INT M/E INT Mg INT
3040 3240 5540 242 7340 Ce5 9240 202 13040 lel
31.0 Oeb 560 leé T440 2e8 93,0 262 13740 33
3240 248 5740 1e1 7540 268 10040 Oeb 13840 2e8
3740 le6 58.0 OeS 7640 3.3 1010 Qo5 13940 349
3840 540 6140 De% 7740 19.6 10240 lel 14040 262
39,0 2047 £240 2¢2 T840 349 10340 les1 14140 leé
4060 1061 6340 Te3 7940 045 10440 le6 15340 Ceb
6160 540 6440 546 82.0 05 11340 QsS 15400 242
4200 28 6540 1242 8340 lel 11440 1.1 16440 0e5
4340 248 66.0 10.1 8440 3.3 11560 540 1650 l+6
G490 50 6740 1.6 8540 1.1 11640 leb 16640 Te3
4940 OeS 6840 Oe5 8740 CeS 117.0 lel 16740 3245
5060 869 69.0 lel 8840 Oe5 12640 Oe5 16840 51e6
5140 3240 7040 lel 8%.0 2e2 127.0 lel 16940 10040
5260 6a7 T1le0 1sl 900 le6 12640 leb 17060 1462
53¢0C lel 7240 Qe5 9140 248 129.0 lel 17140 lel
54, C lel
OBSERVED METASTABLES

3348
100

+ 4
Eﬂ]"’ s
BO_,, 1

T +
40} }
204 }
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99

NeNTTROSOPHENMETRAZ INF
MW = 206 ClleH14eN2402

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 291 5240 le2 620 240 0«0 2l 1170 209
3940 2ok 5640 Z2ef TG0 10040 91,0 X YA 1180 Ta2
41le0 Gel 5550 19 7140 5ets 9240 1e3 11940 123
420 12.0C 5680 Sel 7760 Re9 10340 lads 1300 Teh
4340 360 6340 17 78.0 260 10540 Fab 1750 48eh
“ho 1a5 6540 la6 79,0 360 10540 1e5 177G 5a9
200 1e5 £8e0 290 2540 25 1150 2sb 1780 Owth
51e0Q dady

JHSFRVFED MPTASTABLES
284098 27.95 S6als 10140y 113400

100

4 4
50 !

I
o

«+. -+
20+ +
4
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100

N=NITROSODICYCLOHEXYLAMINE
MW = 210 Cl2eH22eN2400

M/E INT M/E INT M/E INT M/E INT M/E INT
3Ce0 221 5140 3.8 710 Qa9 9940 le9 13660 348
31.0 De9 5240 248 7740 248 10040 1e9 1370 0e9
3240 498 53,0 1145 7840 1e9 10840 1e9 13840 3047
33.0 De® 5420 298 7940 Le8 10940 09 13840 1.9
370 Oe% 5540 3067 8040 LYY 11040 3.8 15060 Oe?
38,0 1.9 56640 2340 81.0 18¢2 1110 2«8 15240 Ce9
3960 2400 570 3.8 8240 2141 11240 Oe9 16460 069
4Q.0 18,2 5840 05 83,0 100,0 12260 Ce9 17840 Q9
4160 7540 6340 Oe% B4el Teb 12340 0e9 17940 19
42a0 1245 6560 1e9 9340 Oe9 12440 le9 18060 1e9
43,0 12.5 5680 le9 Sire0 248 1250 5e7 1810 248
G4e0 2340 670 307 9540 1e9 12640 0.9 18240 Qe9
4540 Cs9 6840 Teb S50 348 12840 Teb 192,0 2s8
L4740 408 69,0 67 9740 1.9 12940 léots 21000 1ok
5060 1.9 7040 348 280 17.3 13140 a9 21140 1.9

OBSERVED METASTABLES
36459 3Talbr 54083 TTe2» 9642r 10462

100
T 4
804 {
4 1
6O+ 4
T +
404 1
20+ |
b |
O* . ”l J .[nl ‘I poeailhe h“[n n.l.l.i A R J J] . — e J. :

0 S0 70 90 110 190 150 170 190 210 290



101

NeNTTROSODODECAMETHYLENEIMINE
212 C1l2sH24aN2400

Mw =

M/E
300
3140
32,0
370
3840
39.0
4040
410
4240
4360
L4440
4540
4640
500
510
5240
53,0
5440
5540

INT
5849
le7
1e7
D8
1a7
2508
692
10046
5682
6948
Tles
£ g &a
0.8
08
167
1e7
9.8
21eé
9743

M/E
5640
570
5840
5920
6040
6540
5640
6700
6860
6%.0
TG0
71e0
7240
73,0
Thae0
770
7840
79.0
8040

OBSERVED METASTABLES

24sbes

100

TN
=

3695

37-2!

INT M/E INT
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N=-NITROSOPHENYLBENZYLAMINE
MW = 212 C134M12eN240e

M/E INT M/F INT M/E INT M/E INT M/E INT
300 2008 5740 2e¢6 8040 Ce8 10540 3340 153.,0 17
31«40 2e6 5840 Oe8 8140 1e7 10660 52 156440 304
3240 266 610 Ce8 8§20 le7 10740 600 15540 le7
3760 17 6240 2eb 8340 206 10340 le7 16540 le7
38690 34 6340 748 840 246 110.4C le7 16640 1e7
39.90 1546 6440 4e3 8640 Os8 11249 0.8 167490 304
4040 246 6540 1941 8740 Oe8 11540 le7 16840 08
41e0 Beb 6640 17 88.0 Oeb 11540 0e& 17840 17
4240 3s4 670 le7 8940 5¢2 11743 Ce8 1790 le7
4340 ek 6840 le7 GCe0 el 12€4C Oe8 18Cs0 l4a7
44400 443 6940 3ets 7140 61a7 12740 le7 18140 945
4540 Oe8 7040 206 9240 6e0 12340 17 18240 13040
5060 549 7140 O3 9340 le7 129,0 Oed 183240 2305
5140 27.8 T440 26 9540 CeB 138,.,0 Je8 18440 Zeb
520 5e2 7540 206 9640 1e7 12940 Qe 19540 Zed
53,0 147 T&4C 3etk ST7eC 147 14240 Ce8 19€40 Tet
5440 le7 7740 808 9840 1e7 16169 Cef 2127 1240
5540 562 7840 1241 10347 Qe 15147 Ce# 21346 Zeb
5640 34 790 3at 10440 1e7 15240 296
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N=NITROSODIBENZYLAMINE
MW = 226 ClaeHl4aN240s

M/E INT M/E INT M/E INT M/ZE INT M/E INT
3090 2ok 52.C Ded 774C 36 104..0 1+8 16540 le2
3160 Q48 5240 148 780 1.8 10540 1s2 18140 300
220 Cab 63,0 3.0 79.C le2 10640 Ceb 1820 1e2
3840 Dab &440 1e2 89.C 340 107.0 Oeb 19440 Deb
39.0 64C 6540 1349 9040 48 11740 Deb 1960 Debd
400 Ceb 6600 Jeb 210 10040 118.0 le2 19740 Cab
4140 2t T4e0 Qa6 9240 F0 1190 Dab 22680 1049
4240 Ot 758.0 Qeb 9340 0eb 12860 le2 22780 148
5000 2eb 7640 Deb 10340 Osb
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N=NJTROSOMETHYLDODECYLAMINE
MW = 228 Cl3s4MH284NZ2.0

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 boel 590 heb 8340 113 12540 Oeb 19640 lel
39490 5.8 6140 246 8460 1844 12660 1.0 19840 29«1
4140 3let 6740 24 8540 560 127.0 Ovts 1990 4ael
42a.0 3242 6840 1e8 8740 le3 14040 Oe7 20040 Qe3
43,0 5248 69.0 1648 3540 Deb 15040 240 2090 Ce5
44T E7 ek 700 12¢4 S6a0 0eS 15440 09 21140 10040
4560 247 7140 95 9740 647 15540 Oet 21240 l4e7
53,0 le8 7360 3342 9840 5e5 16740 0% 213,0 lel
5440 1.8 740 394 3940 13 16840 349 22640 04
5640 2547 7540 let 11140 21 16940 Oe8 22740 Oe5
5500 Be8 81.0 le2 1120 1% 18040 Oeb 22840 09
5740 2766 8240 1e8 113,90 De9 18340 0eb 22940 Qa5
5840 Te8
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N=NITROS50~1=NAPHTHYL ~N~METHYLCARBAMATE
MW = 230 C124H10eN2,03

M/E INT M/E INT M/E INT M/E INT M/E INT
39,0 etk 6360 Te2 870 204 1160 l4el 14440 2603
43,0 2e¢0 6540 480 88,0 2e7 11740 0e9 14540 2e7
5060 223 T4ol 261 39.,0 8s3 12642 le2 17340 Oeds
5160 251 750 283 1126C 3.0 127.0 495 22540 Cab
54600 263 TED 143 11440 Sal 12840 De7 23Ce 0 54C
5740 248 7700 lag 11547 100a.0 14340 72e2 22180 0s6
6240 3.1 8640 le&
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N<NITROSOMETHYLPHENIDATE

MW = 262 Cl4aeH184N2,03

M/E INT M/E
3040 3e2 6340
31920 540 &40
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