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SUMMARY

The low-resolution electron impact mass spectra (70 eV) of 52
N-nitroso compounds are presented. Aliphatic, aromatic, and cyclic
nitrosamines are represented, as are nitrosamino acids and nitrosamides.
Most of the compounds showed a molecular ion. Many of them gave a
fragment ion at M-30 or M-31 and an ion of m/e 30 of variable intensity.
A large number of the compounds showed an ion at M-17, corresponding
to loss of OH. It is expected that almost any N-nitroso compound can
be characterized and identified from its mass spectrum, and this publi-
cation, with the previously published ORNL-TM-4359, serves as a source

of useful comparative spectra of a diverse list of nitrosamines.



lo

1.0 INTRODUCTION

The N-nitroso compounds compriée 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 witﬁ these cémpounds, either because they are present in
the environment or because they can be formed by reaction of nitrite
with secondary or.tertiary amino compounds, especially in the acid con-
ditions of the stomaéh, a means. of identifying them is needed. Most
methods are non-specific or require large quantities of Samples, a
serious disaanntage because these potent carcinogens would be expected
to éccur only in'traces.‘ The only method that is sufficiently sensitive
and yet specific is mass spectrometry. Since most bﬁt not all N-nitroso
compounds are carcinogens, it is essential to differentiate those that
are from the inactive compouna;. M

We have examined a large number of N-nitroso compounds representing
all classes and types, their mass spectra béing measured undef 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. The mass spectra of
95 of these compounds were ‘published in ORNL—TM-4359 in October, 1973.
This publication of an additional 52 spectra brings the mass spectral in-
formation to date. The interpretation and generalizations concerning
mass spectra of nitrosamines will he published in the open literature in

‘the near future.



2¢1 INDEX BY COMPOUND TYPESINCLUDING PHYSICAL CONSTANTS

MOL MP OR BP U Vv ABS
wT {TORR} . SOL PAGE
"ALIPHATIC NITROSAMINES
N=NITROSO=-
METHYL=D3=ETHYLAMINE 91 82 332 W 10
DIETHYL=-D10=-AMINE ) 112 11
DIALLYLAMINE 126 82 343 W 14
DISECBUTYLAMINE 158 73 359 E 28
METHYLUNDECYLAMINE 214 73 359 £ 46
DIOCTYLAMINE 270 103 358 E 55
METHYLOCTADECYLAMINE 12 M 43@4h 101 345 & 59
DIDECYLAMINE 326 90 350 E 60
DIDODECYLAMINE 382 M 31=32 81 351 E 61
POLYFUNCTIONAL ALIPHATIC NITROSAMINES
N=NTROSO~-
ETHYL=2=HYDROXYETHYLAMINE 118 77 341 W 12
B1S(2=HYDROXYETHYL)AMINE 134 78 252 E 16
BIS(2=HYDROXYPROPYL)AMINE 162 84 353 E 29
BIS(2=0XOPROPYL)AMINE 158 53«54 90 348 W 27
BIS(2=CHLOROETHYL)AMINE 170 78 362 E 33
BIS=(2=-CHLOROPROPYL)AMINE 198 92 364 E 43
BIS(CYANOMETHYL )AMINE 124 M 39«41 84 368 E 13
BI1S(2=CYANOCETHYL)AMINE 152 M 47=49 80 354 W 26
BIS(2=METHOXYETHYL }AMINE 162 87 153 E 30
BIS(2=ETHOXYETHYL )AMINE 190 86 345 W 39
BIS(2¢2=DIETHOXYETHYL )AMINE 278 97 352 E 58
AROMATIC SUBSTITUTED NITROSAMINES
N=NITROSO~-
ATRAZINE 244 89=91 8l 412 E 51
SUBSTITUTED ALICYCLIC NITROSAMINES
N=NITROSO=
395=DIMETHYLPIPERIDINE 142 75 350 E 19
4=TERTBUTYLPIPERIDINC 170 M 51=84 97 3%0 E 34
4=PHENYLPIPERIDINE 190 M 66~-A8 103 351 £ [}
NORNICOTINE 177 64 346 W 35
3=CHLOROPIPERIDINE 148 93 350 E 21
4=CHLOROPIPERIDINE 148 88 355 E 22
394=DICHLOROPYRROLIDINE 168 M 54=55 91 345 W 32
394=-D]IBROMOPYRROLIDINE 256 M 110=12 97 357 E 5S4
394=DICHLOROPIPERIDINE 182 M 81=82 88 345 W 38
394=D]BROMOPIPERIDINE 270 M 86=87,5 92 344 W 56
2+6=~DICYANOPIPERIDINE 164 M 141=142 85 382 E 31



241 INDEX BY COMPOUND TYPE# INCLUDING PHYSICAL CONSTANTS

MOL MP OR BP U v ABS
wT (TORR) soL PAGE

DINITROSO ALICYCLIC NITROSAMINES

NeN=DINITROSO~
2+3+596=-TETRAMETHYLPIPERAZINE 200 M 107=10% 149 363 E 44
NITROSAMIDES
" N=NITROSO= .
NORBUTYLUREA 145 M 183 20
2=FLUOROETHYLUREA 135 M B81=3(D) 105 397 E 17
2=CHLOROQETHYL UREA 151 M 45=47 156 402 E 25
" 191=DIMETHYL=3(2=CHLOROETHYL)UREA 179 79 388 E 36
1-METHYL=343~B1S5(2-CHLOROETHYL)UREA 227 ¢ 80 400 E 49
191=-DIETHYL=~3(2=CHLOROETHYL JUREA 207 80 388 E 45
191+3=TRIS(2=CHLOROETHYL JUREA 275 : 80 403 E 57
2=-BROMOETHYLUREA 195 M 45-46 213 402 E 42
2=HYDROXYETHYLUREA . 133 M 51=55 155 401 E 15
NITROSOGUANIDINES
N=NITROSO=
N=METHY(L=D3=N'=NITROGUANIDINE 150 . 23
NITROSOCARBAMATES
N=NITROSO=
ETHYL N=METHYL~D3=CARBAMATE 135 132 401 W 18
ETHYL N=ETHYL=D5=CARBAMATE- 151 124 406 E 24
METHYL N=PHENYLCARBAMATE 180 78-79 100 402 E 37
METHOMYL 191 63-65. 122 402 E 41
ALDICARB - 219 44=46 137 400 E 47
LANDRIN . 222 107 401 E 48
BAYGON 238 117 400 E 50
CARBOFURAN : 250 44=46 130 401 E 53
BUXTEN 250 121 401 E 52
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INDEX BY MOLECULAR WEIGHT

PAGE
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

M/E INT M/E INT M/E INT. M/E INT
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30 100 42 70 57 38 41 7
N=NITROSO=BIS(2=HYDROXYETHYL)AMINE

43 100 42 46 T4 29 55 27
N=NITROSO=2=FLUORQETHYLUREA
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NeNITROSO=ETHYL N=METHYL=D3~CARBAMATE
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N=NITROSC=345=DIMETHYLPIPERIDINE

55 100 42 95 41 T4 142 66
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N=NITROSO=ETHYL N=ETHYL=~D5=CARBAMATE

34 100 30 70 58 33 45 27
N=NITROSQ=2-CHLORQETHYL UREA

56 100 42 96 41 21 116 17
N=NITRO80~-B1S(2=-CYANOETHYL)AMINE

30 100 40 94 54 85 42 76
N=NITROSO=BIS(2=-OXOPROPYL)AMINE

43 100 86 78 42 55 85 11
N=NITROSODISECBUTYLAMINE
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N=NITROSO=-BIS(2=-HYDROXYPROPYL)AMINE
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N=NITROSC=BIS(2=-METHOXYETHYL)AMINE
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N=NITROSOBAYGON
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N=NITROSUATRAZINE
215 100 173 49 200 47 185 44 201 38

" N=NITROSOBUXTEN

121 100 107 57 163 48 93 35 91 28
N=NITROSOCARBOFURAN »
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3.1 PREPARATION OF COMPOUNDS

Many of the N-nitroso compounds were prepared by reaction of the
secondary or tertiary 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
obtained, usually with acetic acid, and often approached 100% of
theoretical; reaction times of 1 or 2 hours were adequate. Most of the
amino compounds were from Aldrich Chemical Company, Milwaukee, Wiscoﬁsin,'
but some were from Eastmaﬁ Organic Chemicals, Rochester, New York, and
K and K Laboratories, New York.

At completion of the reaction, the solutions were extracted twice
with an equal volume of ether or, more usually, methylene chloride. In
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 liquiq, or crystallized
from methanol if a solid. The extraction of nitrosamino acids from the
reaction mixtures was with ether, which was dried with anhydrous mag-
nesium sulfate and the solution evaporated in nitrogen to a small volume,
from which the nitrosamino acids crystallized.

The nitrosoalkylureas and nitrosoalkylguanidines 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 ig_vacuo.




Many of the polyfunctional or substituted nitrosamines werévpre-
pared by rather specific techniques, depending upon the ;vailable starting
materials. These procedures hHave been and will be published in papers
describing the results of carciﬁogeniqity testing of each compound.

All nitroﬁamineé were stored in the dark and nitrosamides in a sub-
zero freezer,

Purity of the compounds was established by sharpness of melting
point or boiling point, molar absorptivity in water 6r ethanol and,
occasionally, by thinnlayer chromatography and by elemental analysis.

3.2 MASS SPECTROMETRY

The mass spectra were obtained on a single-focusing maés spectroﬁ-
eter [30.5 cm (12 in) radius, 90° magnetic sector] constructed at thié
laboratory. The spectra are low-resolution data tM/AM<1000) recorded with
a light peﬁ 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 maintaiﬁed at

less than § X 10°°

torr uncorrected. The sample was introduced via a
vacuum-lock direct-insertion probe operated at the lowest temperature re-

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



4¢0 MASS SPECTRA

N=NITROSOMETHY{=D3=ETHYLAMINE
MW = 91 C3.HS5eD3eN2e0

M/E
3040
31.0
33,0
3440
3540
3840
39,0

100

m
c

m
<

INT
2162
1240
2440

Oe5

2¢6

0e6

Oe6

M/E INT M/E
4040 402 4740
4140 366 5340
4240 1840 5540
4340 21e2 5640
44,4C 1942 570
45,0 10049 5840
4640 7840 5940

10

TINT
343
160
1.0

2.0

leb
8e2
2040

M/E
6040
6140
6240
6340
744C
7540

INT
12¢4
362
266
Oeb
9e2
Oeb

M/E
7640
7740
9040
91.0
9240
9340

INT
86
0s2
340
9240
Se5
Oeb

S0

|ll. “
L [ 1
. Z0

90 110 130 150 170 150 210 230




N=NITROSODIE THYL~D10=~AMINE
MW = 112 C4eD104N240

M/E INT . M/E INT M/E
L4490 6740 6240 770 700

5060 10040 6440 5240

MAJOR PEAKS ONLY

1]

INT
6040

M/E
7140

INT
4600

M/E
11240

INT
8840

100
B0+
60+
401

20+t

O] 1 1, . 1

30 S0 70

d0 110 190 1%0 170 190 210 230
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N=NlTROSOETHYL=2=HYDROXYETHYLAMINE
MW = 118 C&4eH10eN2402

M/E INT ' M/E INT M/E CINT M/E INT M/E INT
31.0 361 454C 13.8 5940 leb 7240 346 8940 Oeb
3240 Be3 4640 Oeb 6Cs0 169 7340 3.8 10040 140
39.0 1.3 5240 0.7 610 leb T440 Ge5 101.0 Cots
4040 “hel 5440 2.7 684C 0.6 754C 1444 10340 0e3
4140 85 5840 3.8 690 Ce8 8640 0.7 1174C 1.8
4249 10040 5640 527 ) 7Ce0 243 8740 2343 118.C lel
43,0 5060 5740 5Be3 7140 242 8840 3e4 11940 Ce8 y
Glh oD 2262 58.0 3149 '

OBSERVED METASTABLES
3660

100

801

T
—
T

601 ]

T
+

T 1
EUT’ 1+
-r -

O T . T‘ﬂ ns 'T“” N — + T Ly T T T T T T T 1 T
30 S0 /0 80 110 130 150 170 180 210 230
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N=NITROSO=-BIS(CYANOMETHYL }AMINE
MW = 124 CheMbaeN&LWO
M/E INT M/E fNT M/E INT M/E INT M/E INT
31.0 1e5 4140 2045 5460 345 6840 3.2 9460 240
3240 Te5 42,0 4e5 550 262 6940 0.7 9840 362
3840 6e5 4440 le2 650 Oe7 8440 0e¢7 12440 10040
3940 1040 5240 le7 6640 50 9240 led 12540 540
4040 750 5340 7.0 6740 33.0
OBSERVED METASTABLES
29¢9
I i
- B0+ +
4 1
60+ T
+ .
40! |
+ <+
.20+ 1
+ <+
‘ O_ 1 4|,|,|,| l ll :
T T




N=NITROSODIALLYLAMINE
MW = 126 C6eH10eN240

M/E INT M/E INT M/E INT M/E INT M/E INT
37.0 le6 5160 D45 5840 045 7940 le6 9640 1.1
3860 3.9 5240 1.0 6540 06 8040 led 98¢0 Qa6
3940 2845 53,0 let 6640 Qe 8140 B4 99.0 D5
4040 Te2 24,0 9e6 6740 409 8240 le2 109.0 1840
41e0 100492 5540 4e5 6840 93 8540 045 11040 le3
4240 2344 2640 3.0 6940 38 9440 267 12640 40
4360 l1e5 57,0 Oe8 70V 0.6 9540 047 1270 Oeb
4440 045

OBSERVED METASTABLES
60y Séay

100

801

0
——

Lio |

0 %0 70 90 110 130 150 170 190 210 230




N=NITROSO=2=-HYDROXYETHYLUREA
MW = 133 C30H74N3403

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 10040 4240 704 5640 D07 7240 Qo4 11540 0e3
31.0 lets 4340 4ol 570 3747 7340 Oe5 11640 07
3260 062 4440 4Le5 5840 S5e2 8740 262 117.0 68
3840 Oe5 4540 Oe4 5940 0e3 8840 OeS 11840 Osé
3940 0.9 464C 0.3 60.0 3.5 89.0 645 13240 0.2
4060 27 5440 " 0.l A 6140 245 9040 " 0e5 133,0 Oe2
4140 Tet 5540 Oed 71.C 0.5 11440 Osl

+ +
BO" +
-+ Jr
4 +
401 {
4 +
20+ - 1
<+ 4%
O L Jﬂl ll ‘ |
1

70

90 110 130 150 170 190 210 230




N=NITROSO-B1S{2=HYDROXYETHYL)AMINE

MW = 134 C4aH10eN2403

M/E
4140
4240
4340
44 o0
4540
4640

M/E
5440
5540
5640
57.0
5840
6060

OBSERVED METASTABLES

6543

100

INT
240
2648
2543
l1e8
1.7
le1

M/E
6140
690
7040
72.0
7340
T4 e0

INT
201
Oe6
Oeb
26442
1461
291

INT
lel
4e3
2406
18
Be9
0¢7

M/E
10340
11440
11640
11740
133,.,0
13440

INT
607
1e8
549
let

1149

[oX'Y

T

T

l

A

|

T

+

T 1T -7 I T I T T _ T T 7
50 /70 890 110 130 180 1/0 190 210 <230




N=NITROSO=2~FLUOROETHYLUREA
MW = 135 C34H6eN34024F

M/E

M/E INT INT M/E INT M/E INT M/E  INT
33,0 1348 4540 840 5740 0e6 7240 08 91640 Oe3
3840 Oet 4600 2643 580" 065 7360 0.7 9240 7048
3940 Qeb 4740 3447 X 5940 4762 7440 242 9340 2767
4040 240 4Be0 0e8 6000 3.7 7540 19 10240 291
4140 3.1 4940 leb 6140 le8 8540 0e2 11440 Oel
4249 1762 5340 -0e3 6240 240 B840 03 13540 0e6
4340 177 5560 1e5 6340 0.8 8940 0e6 13640 03
4440 10040 5640 59 ) ‘ :

- }

g01 |

T 4
EO<P T
4 4
4
-

. “I ri | | B T T T — T T T

30

S0

/0



N=NITROSO=ETHYL N-METHYL=-D3~CARBAMATE
MW 2 135 C4eMH5eD3eN2403

M/E INT M/E INT M/E INT M/E INT M/E INT
33,0 846 4440 13,0 6040 14,1 7640 1643 9340 Oel
3440 56l 4540 2147 61¢0 10040 7740 663 950 lel
3%¢0 266 4600 2349 620 1340 T840 3346 10560 0e5
3640 0¢5 4740 Be6 6340 1461 7940 Teb 10640 26l
3940 046 4800 0.9 6440 0o6 8040 Oets 10740 leb
4060 13.0 5640 09 6540 Oe8 8940 Oe? 10840 Oe3
4140 0.8 5740 045 7440 le8 9040 540 13540 1e5
4240 1e9 5840 6e7 7540 1.9 9140 243 13600 0e2
43,0 Te2 590 0.7

100

T

B0t }

@
=l

N
QL

T

+

0 S0 70 90 110 130 150 170 190 210 230




N=N]ITROSO=395=DIMETHYLPIPERIDINE ) )
MW = 142 C7e4H14eN240O :

M/E INT M/E INT M/E INT - M/E INT M/E INT
3540 1.8 5040 149 670 55 8640 0.7 11040 led
3660 De& 5140 "640 6840 9e6 8840 lel 11140 249
3740 . le2 5240 20 69¢0 1143 9140 0.3 11240 2548
38,0 S 245 5360 ‘6e2 7060 1842 9240 le3 113.,0 207
39,0 327 . 5440 5el 7140 ©1le7 93,0 0e¢? 11460 Qe3
4040 62 550 10060 - 7740 1e5 9440 le7 12540 le2
410 T4l 5640 2548 7840 0e6 950 1e3 12640 0e5
4240 9448 5740 3.2 7940 207 9640 Te2 12740 ° 3l
4340 23,1 5840 167 8040 240 9740 3¢l 128.0 0e5
44,40 2244 6240 Qe 810 242 © 9840 1.3 13940 0e3
4540 Oe8 63,0 0.8 8240 3.7 10640 247 14240 6545
470 3,2 6440 0+3 830 293 10740 408 14360 55
4940 leé 6540 1.8 8440 1,1 10840 1e3 ’ 14460 Oe3
4940 13 6640 10 8540 Oets 10960 0e8

OBSERVED METASTABLES
36459 61459

100
804 i
B0+ 1
# kS
401L T
+ 4
20t | 3
4 ‘ 4

0. I

) |
0 Sa. 70 90 110 130 150 170 190 210 230
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N=NITROSONORBUTYLUREA
MW = 145 C54H114N3.02

M/E INT M/E INT . M/E INT - M/E INT M/E INT
30.0 10040 4240 168 5140 266 5940 4747 85¢0 = 2444
31.0 243 4340 4eb 5340 Je4 6040 3444 10240 3348
3840 heb 44eO 8242 5440 265 7040 248 103,0 lé8
39,0 377 4540 406 5540 177 7240 3.1 11540 0eb
4040 658 4740 4e2 5640 50460 7340 Te2 14540 3¢7
410 966 50eC 26 57«C 4242 8440 9.2 14640 03

OSSERVED METASTABLES
29e4s 34639 540479 T0e8Bs 9160

L)

100
T }
B8O+ 1
T }
o)! |
| |
40+ ' 1
| |
a0 !

O+ —'{"L'Ix Tt T
30 S0 70 90 110 130 150 170 130 @210 230
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N-=NITROSO=3=-CHLOROPIPERIDINE
MW = 148 C54H9eN240sCL
M/E INT M/E - INT VM/E L INT M/E INT M/E INT
3040 3549 5240 602 7140 10e7 8840 0e9 11340 801l
31.0 1046 5340 3248 7260 165 8960 2043 1170 “le&
3440 265 5440 2801 7340 1.0 9040 341 11840 le8
3640 2.0 5540 7043 7440 160 9140 Te0 11940 le7
37.0 leb 5640 39.0 750 2e5 9240 145 12040 600
3840 3.1 57.0 2645 7640 57 9340 0.9 12340 1.0
39.0 2043 580 4e8 7760 ‘145 9440 " 3l 12440 0e9
4040 3549 610 let 7840 26 9540 265 12540 les
4140 30e4 5240 367 7940 le8 9640 1.8 1270 1104
4240 10040 6340 266 8060 57 9740 25 12840 le2
4340 3745 6440 2e6 8le0 Te3 9840 344 14140 602
4460 1064 5540 349 8240 35.9 9940 5¢7 14240 Oeb
450 53 5640 263 83,0 1440 10040 345 14840 3248
460 1.8 5740 Te9 8440 304 11060 le5 14960 206
49.0 3.1 5840 1245 9540 0s9 11140 le2 15040 1147
50.0 2e1 59.G 9.0 8640 le5 11260 1063 15140 0.9
510 549 70.0 1046 8740 Te3 :

+ 4
80+ 1

q} -+
B0+ T
40+ T

T T
20 1

O-HLwwl] ll. il " il o l l.




N=NITROSO=4=CHLOROPIPERIDINE
MW = 148 C54H9eN240eCL

M/E INT M/E INT M/E INT M/E INT M/E INT
360 2¢3 5240 2e¢1 6840 3¢5 8240 3040 11740 240
3840 240 53,0 1441 6940 1.1 8340 1540 11860 1001
3940 1343 5440 8e6 7040 le5 8440 345 11940 1le5
4040 2¢5 5540 4343 730 1745 8640 240 12040 28
410 16e6 5660 23.3 7440 0.8 89.0 Beb 13140 1040
4240 10040 5740 le5 7540 lel 9140 340 13340 1446
4360 2500 6040 0.8 7640 3.0 9740 le0 14860 7040
44 4 0 2¢5 6340 le6 7840 le6 11140 le1 14940 55
4940 28 6540 165 7940 le6 11240 4e3 15040 2343
500 le1 66e0 0.8 8Q¢0Q 348 11340 6e8 15140 leb
5160 245 67,0 50 8le0 203 11440 245

t 4
1 1
650+ ]
T il
401 t
{ 1
20} I
‘r- l l I ! ‘L-
O L] hlll 14_1|hu ul ull | || : lll llnl l I
] 1 I —r ¥
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N=N]TROSO=N=METHYL=D3=N'=NITROGUANIDINE
150 C24H24D3eN5403

MW =

M/E
3040
3140
32.0
33.0
3440
3540
40e9
4140
4240
4300

100

204

INT

100.0

3.8
0.9
540
l.1
0e9
2.8
S5el

4443
2742

M/E
4440
45490

4640

4760
4840
53,0
5440
5540
5640
5740

INT
9049
2540
38.6

1e5

D47

De7

3e4

0.8

243
2846

M/E INT
5840 5.C

5940 1549

6040 34,40
6le) 242
624U 1.9
62.0 1467
6440 Oe8

7240 4l.B
7340 le5
T4 a0 59

M/E
75eC
7640
770
7840
8840
9140

10640
10540
1104C
11160

INT
240
le5
Va7
245
lel
Oe5
1443

Geb

Vel

M/E
119.0
120.C
12140
12240
12840
13040
13660
14940
15Ce 3
151490

INT.
0el
2.8
140

0.2

Oel
Oel

“ Ul

el
Deb
2

Vel

N

lllll

Ll
|
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/70
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90 110 130 150
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N=NITROSO=ETHYL N=ETHYL-D5-CARBAMATE
151 C35eH54D054N2.03

MW =

M/E
3060
31.0
3240
33.0
3440
3540
4040
4140
42,40

100

TN D
L L9 o

ru
A

24

90 110 130 150 170 190 210 230

INT M/E INT ¥M/E INT M/E INT M/t INT
7C.0 4300 1leU 5740 241 7740 8e0 10440 348
945 4460 2040 5840 33.C 7840 le3 105.0° 0.8
1040 4540 2740 5940 3.9 79,0 12438 106406 945
345 4640 1640 6040 945 8040 1.0 107,0 1.8
100.,0 472 245 6140 1740 8943 29 1219 lebh
2e2 4860 2e¢4 620 Te2 9040 leé 12240 D2
201 4949 1169 T e 4e8 9140 leD 133, Jeb
0.8 5049 0.7 7540 0.9 9249 2e 15149 5.2
4ol 5500 le1 7640 1243 9342 1.5 15242 Daky

| |

4-

T -wr-

-+

<+ -+

4b

+- -

+

[ L|.| I \J . qF

|| I} III ||. wh LI.L " I
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N=N]TROSO=2-CHLOROETHYL UREA
MW = 151 C34H6eN34024CL

25

M/E INT M/E INT M/E | INT M/E “INT M/E INT
3840 17 4440 6e7 580 Os6 7340 0.2 1040 002
39.0 246 4540 le6 5940 let 8540 . 02 10840 Oe3
4000 8¢9 -54.0 140 6040 Geb 8600 le7 11500 le8
4160 207 5540 20l 700 03 8740 205 11640 171
4240 9604 56¢0 10040 7140 lel 8840 0e2 1170 208
4340 4eb6 57.0 10,7 . )

100
+ +
80+ T
+4 4
60+ {
1 1
401 1
+ ‘ -Jr
20+ 1
+ l -+
" O' T T i T T T T : T T T
_L 1 | { 'l | 1 | '_]
30 50 70 90 110 130 150 1/0 190 210 290



N=N]ITROSO=BIS(2=CYANOETHYL)AMINE
MW = 152 C6sHBeN4sO

M/E INT M/E INT M/E INT M/E INT M/E INT
300 10040 4240 7547 5240 1448 6740 340 8140 3943
31.0 Oe7? 43,0 4204 5340 Te5 6840 Oe7 8240 12e4
32.0 0e? 44,60 140 5440 8448 6940 Oe8 8340 4e2
37.0 09 4740 1.0 40 606 7040 848 8560 245
38.0 2¢2 4840 le6 5640 109 7140 0e3 9540 Oeb
3940 3,7 490 1162 570 0e5 7740 Qed 9640 Qo4
4040 9369 5040 0.9 6440 1.9 7940 1040 9940 le7
4160 12.1 510 6e3 660 2¢2 8040 Oet 10740 Oe3

OBSERVED METASTABLES
5Hebs HBlebo

100 ,

1 T
B0+ 4
1 1

m
Q

ry
Q

O " In nl..! Ir |l 1 |

T

3 S0 70 90 110 130 150 170 190 210 230
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N=NITROS0=BI1S({2=-0XOPROPYL)AMINE
MW = 158 C64H104N2403

M/E INT M/E INT M/E "INT M/E INT ‘M/E INT
3060 95 43,0 10040 5940 043 8640 778 12840 2¢2
3160 0eb 4440 645 6640 0.3 8740 345 12940 0e5
3840 Oets 4540 046 6840 "le3 1090 . 0.5 13040 0¢0
39.0 1.9 5540 Qet 690 1.0 11560 . 1le5 15860 Oel
4060 1le5 5660 3(1 8340 Oe7 11640 0.8 159.0 Dot
4140 55 5740 745 8440 1043 12540 Dol 16040 0.0
4240 5448 5840 Te? 8540 1le3 ‘ .

+ +

804 I

+ T
60+ +
1 4
40"’ -+~
+ +

<+

n
Q

+ . X +

' CL : T L T L T ‘ T T T T
0 S0 70 90 110 130. 150 170 190 210 230
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N=NITROSODISECBUTYLAMINE
MW = 158 C8+sH184N240

M/E INT M/E INT M/E INT M/E INT M/E INT
3060 1440 4440 1le5 5840 545 84,0 33,7 104,40 le3
3260 0«8 4600 le3 6860 1.1 8560 5e7 113,0 0.8
39.0 8e2 4840 602 7040 4747 9900 868 129.0 4o
4060 . 145 5440 240 7160 343 10040 3e7 14160 24
4140 5600 5540 1lel 7240 13.3 10260 Sel 15840 2846
4240 3046 560 2646 7340 345 103,0 1767 15940 440
4360 242 5740 10060
OBSERVED METASTABLES

29e50
100 -

1 +

80+ .1

+
BOT .r

ﬂr 4-
40+ +

+ +
EE(J'L +
ol J "

D A ll l ) l i H i l ' IVA A l | l
T T =T T Ly T T T T T Y T T T T T T
30 &0 /70 80 110 130 150 170 180 210 230
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N=NITROSO~BIS(2«HYDROXYPROPYL }AMINE
MW = 162 C6eH14eN2.03

M/E INT . M/E fNT M/E INT M/E INT M/E INT

3840 05 5540 le8 7040 5547 8840 4840 11740 le7
39.0 60l 5640 948 7140 3et 8940 245 11840 . 0e3
4060 1.8 5740 Se7 7240 245 10040 163 13060 0e6
4140 3844 5840 153 7340 . 1e0 10140 0e7 13140 O0e5
4240 8446 - 5940 2848 7440 Oe6 10240 lel 13260 201
43,0 7340 6040 9e8 7540 0.9 10540 3.8 13340 . 145
44490 8844 610 19 8440 Oe9 11440 le5 14540 O0e3
4540 10040 6840 19,2 8640 2649 11540 0e3 14649 Osl
4640 23,0 6940 1.0 8740 543 1164C 0.9 16340 De5
5440 1.3

OBSERVED METASTABLES
55e7T9 98459

100

} | . 4
a0+ : - t

+r » +
60+ 1

T T
404 t
204 . 4

O+ ™ it L ’
0 S0 70

90 110 130 150 170 190 210 230



N=NITROSO=BlS(2=-METHOXYETHYL)AMINE

MW = 162 CHeH144N2.03

30

M/E INT . M/E INT M/E INT M/E INT M/E INT
4060 Ol 5440 le2 7040 045 7640 Oe3 117.0 840
4140 208 5540 1.0 7160 140 8640 1344 11840 Oels
4240 19.2 560 Teb 7240 0e7 8700 1e9 1310 065
4360 6el 570 153 7340 Oe3 8840 leb 13260 le2
4440 leé 584C 17.3 7440 043 10040 0.6 133,90 Oe5
4540 10040 59,0 32.6 7540 Bek 10240 53 16240 Oel
4640 243 60.0 16s1
OBSERVED METASTABLES -

78.80
10

zlo)! I

4 1
60+ 4

+ +
404 |

+ <+
EE[)'L +

T . ‘ 4

0A T T"l T l' T T I _ T T_ T T
30 S0 /70 90 110 130 130 170 190 210 230
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N=NITROSO=296=DICYANOPIPERIDINE
MW = 164 C7eHBeN4sO

M/E INT M/E INT "M/E. INT M/E INT M/E INT
37.0 1.9 5160 4e5S 6540 Te? 8100 8e3 10540 25
3840 3%8 -5240 14,1 660 940 8200 12 10640 445
39.0 2046 5340 1776 6740 19.3 8340 le2 10740 4541
4040 2445 540 ‘1943 680 25 8440 le2 10840 Te0
4160 2040 5540 1744 6940 le2 910 1.9 13340 le9
4240 5¢1 5640 1.2 770 le2 9240 5le6 13440 2767
4340 265 570 162 7840 1.9 9340 7.0 13540 265
4460 1e2 5840 l1e2 790 Feb 9440 1.9 16440 51e6
5040 1.9 6440 245 8040 10040 10440 - le2 16540 5.8

OBSERVED METASTABLES
95649 109459

100
+ T
801 4
} i
60+ }
+ 4+
40+ +
+ 1
20+t i
N A

3 S0 70 90 140 130 150 170 4190 210 230
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N=N]TROSC=3+4=DICHLOROPYRROLIDINE
MW = 168 C4eHOEaN240eCL2

M/E INT M/E INT M/E INT M/E INT M/E INT
3560 140 5140 Te5 6740 37.8 8940 le6 113§0 13
3660 365 520 le6 68490 4662 9140 Qob 121.0 Oe7
3740 4e8 53,0 4o 690 2e3 9640 Oe7 13340 560
2B.0 90 5440 2e9 7360 265 9740 Oe? 13540 1e6
29,0 Lbe2 5540 1.0 T4e0 lel 9840 Oe? 13840 1943
4060 948 5660 0.8 7540 4240 10140 1.0 14040 11e7
4140 441 6040 06 7640 21e6 10240 2546 14240 2e0
4240 100.0 6160 Le2 77.0 13.0 10340 6e3 16840 LGbal
4340 3.1 6240 6e7 7840 67 10440 Geb 169.0 267
47e9 Oe8 53.0 23 83.0 267 10540 201 17040 28,1
HBel l1e3 64,0 245 88,40 1.9 10940 11.3 1T1le3 le5
49,0 201 €500, Oe5 8840 07 1110 TeS 17260 bel
U6 2o E6SU 3e

ORSERIVED METASTAABLES
1136449 11543

100
! 1
B804

+

60+ , | 4

wr

{ +
401 . 1
1 +

+

-

O* MMnlhnﬂm '

20-
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Jjo &0 /0 90 110 130 150 170 190 ElO 830
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N=N]TROSC-B1S(2=CHLOROETHYL ) AMINE
MW = 170 ChoHBeN200eCL2

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

2540 1942 53,0 0e5 6800 1640 8340 4e8 122.0 248
3640 B0 5440 B8e0 6940 248 9040 4240 123.0 . 2440
37.0 60 5540 Teb 7040 lets 91.0 212 12440 0.8
3860 3e2 5640 1746 7240 Qeb 9240 1448 13540 168
39.0 2ok 57.0 De8 73.0 Oet 9340 Gett 13640 049
4040 3e6 60.0 06 7540 Oe5 9440 Oe? 137.0 52
410 12.2 61490 28 7640 2¢6 10440 le6 13840 0e5
4240 1004° 6260 3¢5 7740 Oet 10540 10 17040 10.8
43,0 104 53,0 6040 7840 3eb6 10640 Qeb 17140 140
44 40 24 54,0 248 79«0 Qe6 10840 245 17240 648
45,0 - 11 5540 1840 * B8040 0.9 11060 Ce7 173.0 Oets

4640 Oets 6640 0e6 8240 ls6 12140 6860 17440 lev

ORSERVED METASTARLES
13742 6649

’

100

+ 4}
50+ | !
+ ‘ . +
401 +
4 +

. Lll ]

" bl by lyl..ll I ..5 L
/ 130 150 170 190 210 230

‘||I|I| | \ 1
() T L T T 1 T
30 S0 70 90 110



N=NITROSO=4=~TERTBUTYLPIPERIDINE

MW = 170 C9,H18eN240

M/E
30.0
3960
4140
4240
4360
4460
500
510
520
53.0
56440
8540

100

)]
L

I
)
+

INT M/E INT M/E INT M/E INT M/E INT
1244 5660 4942 8040 240 9840 3e7 135.,0 let
107 5740 T2¢4 810 3e7 10940 lel 13840 0e8
3447 5840 3¢7 8240 1540 11060 1340 13940 203
57«9 6500 led 8340 13.0 11140 1e7 14060 8lel
18.8 6740 52 8440 173 11340 248 14140 846
13,2 6840 40 850 266 11440 509 15340 3.1

le& 6940 2301 8660 5¢7 11540 Oe8 15540 545

le7 7040 8ol 9240 Os8 12040 23 15660 240

1.7 7140 2.0 9540 lel 12440 440 17040 10040

4¢9 770 lel 960 le7 12540 173 17140 11.8

be3 7860 Oe8 9740 18.8 12640 3.7 17240 08
464673 79,0 26

4 4
1 |

L
<+ -+

+
<Pl | l ‘ 4F

ll!ll | - l Vll ] || ull i II. | Ll | Jl
| 1 l ! T

a0

/0

50 110 130 150 170 190 210 230




35

N=NITROSONORNICOTINE
MW = 177 C90H11leN340
M/E INT M/E INT M/E INT M/E INT M/E INT
3040 16¢4 5340 4e5 7060 69 93,0 640 13240 1046
3640 264 5440 © 349 750 207 103,0 55 133,0 367
37.0 248 5540 4e3 7640 4e7 10440 32,9 14440 343
3840 545 5640 1640 7740 1349 10540 10040 14540 201
39.0 2745 570 208 7860 Ghed 10640 1245 14660 1243
4040 53 6240 4ol 7940 1163 10760 3ot 147.0 4645
410 2848 6340 1444 8040 60l 11640 603 14840 6l
4240 13,1 6440 9¢4 8440 S5e7 11740 1408 149,0 0e6
4340 6ol 6540 1945 8640 Te2 11840 6548 16060 7.8
4440 Te2 6690 362 8940 362 11940 2166 16140 le3
4940 9.0 679 246 900 347 12040 946 17740 5946
5040 1345 6840 4o 9140 2143 13040 1343 17840 662
5140 3249 69490 3.2 9240 2749 13160 8eb 17940 Oets
5240 17.2
OBSERVED METASTABLES
58409 75409 B8le3s 1046l 122609 143400 144e7s 159459 176459
80+ 1
+ +
6O+ t
T 4
" I
I




36

N=NITROSO-141=DIMETHYL=3(2=CHLOROETHYL)IUREA

MW = 179 CSeH10eN3402.CL

M/E
3040
3640
38.0
39.0
4040
4140
4240

100

INT

1147

3.0
le1
0e5
242
3ets

2342

M/E
4360
4uLe0
45,0
4660
4960
5540
5640

INT
640
4140
1140
l1e5
le2
Qeb
1le4

M/E
5740
5840
5940
6340
6540
6940
TO s

INT
l.1
lel
1e3
Se7
le8
347
0.8

M/E
7140
7240
7360
8540
8740
8840
9940

INT
Oe7
10040
4ol
lel
le5
6e7
4a2

M/E
10140
10640
10840
113,0
11440
11540
11640

INT
67
007
Oe8
let
6el
9e6
lel

601

o
=

+-

Il A Jnn IJ ln.l
i ! 1

L

+

a0

/0

T

90 110

"130 180 170 190 210 230




N=NITROSO~METHYL N=PHENYLCARBAMATE

MW = 180 CBeHBeN2403

37

M/E INT M/E "INT M/E INT 'M/E INT M/E INT
30.0 1245 5040 27 6540 887 8740 0e5 107.0 le7
31.0 0e¢3 510 Sel 6640 Be3 9240 Oeb 123.0 675
3240 Qel 5540 le5 7440 Oe7 9340 10040 12440 540
37.0 069 5640 Ga7 7540 Oe3 9440 2748 12540 Oe3
3840 343 570 3,8 7640 0et 9540 2el 14960 0e3
3960 17¢2 6140 Oeb 770 1249 10460 0e5 15040 Oe2
4000 1.9 6200 1.8 7860 let 10540 Oeé 180,40 4e5
4240 245 6340 56 7940 0.3 10640 2e5 18140 0e3
4400 769 6440 3.3 '

+ +

801 {

+ 4
EO"' 4
+ +
4()* 4
T i
E?CH* 4
<+ #
0A | L

20

.
/0

90 110

130 150 170 190 210 230



N=N]JTROSO=3+4=DICHLOROPIPERIDINE

MW =

M/E
3540
3640
37,0
3840
3040
4Ce 0
4140
4260
43.0
(7YYo}
4840
4940
5040
510
5240
5340
A4 60
5540

182 C54HB8eN2+s0eCL2

INT
06
1.8
l.8
3.7
20.0
Lol
1848
10040
4.2
0.5
04
745
4ib
12.8
5¢3
3445
1Deb
2242

M/E
5640
5740
5840
60.0

61l.0°

6240
6240
6440
6540
6640
67.0
6840
6940
7240
7540
7640
TTe0
TBe D

OBSERVED METASTABLES
S 12849

126

m
=

n
T

INT
9e¢5
1042
Oe&
0e7
4e2
Leb
55
246
2.“
0e9%
Lol
345
O3
l1e2
640
840
208
37

38

M/E
7940
8040
8le0
82eU
83e0C
8540
8740
8840
89.0
90240
91.0

20

Je0
2640
5740
9840
9940

10240

INT
let
2242
Tal
4lel
2.6
046
8s6
3.3
2446
l4e6
8.t
Gots
0s7
06
Oe6
Oed
03
De8

M/E
10340
10440
10740
10940
11140
11240
11440
11640
117.0
11840
11940
12040
12140
122.0
1230
12540
13540
14740

INT
Oe8
Qe8
240
11
1.1
le3
140
4262
1244
1448
40D
Q6
Lok
1.0
367
2ebt
140
1042

M/E
14840
14940
15140
15440
15540
15640
15740
15840
163.,0
16440
16540
16840
17040
182.0
18360
18440
18540
18640

INT
Oe7
Gets
lel
2242
2eb
1442
lel
23
Dele
1.3
Oe8
Oe8
Oeé
4242
Ze8
277
le7
bel

S0

/0

90 110 130 150 170 190 210 230




<
N=NITROSO=RIS(2~ETHOXYETHYL)AMINE
MW = 190 C84M1B8eN2603

M/E INT M/E INT M/E INT M/E INT M/E INT
29,0 Ne7 47.0 Oe8 6140 2040 8840 0.9 13140 Te5
4040 1e0 - 544C 3,1 7040 2e¢7 8940 3¢5 14460 0.8
41,0 1540 550 3.3 7160 765 10040 2847 14540 le7
4260 2847 5640 3548 7240 6540 10140 246 160460 3.0
43,0 1745 5760 31.1 730 2540 102.0 Leb 161.0 049
4460 2162 5840 1847 Toe - 247 114,40 348 17340 O0e7
4540 83,7 5940 100.,0 8640 118 11640 13.7 19040 0e2
45640 20 600 43 8740 le8 11740 340

DRSERVED METASTARLES
76030

+ +
80+ 1
1 i

m
S

T Ihl] I ¥ llll ]J; T - { ;‘ § 1 I I 1 1
0 S0 70 90 110 130 150 1/0 130 210 230



40

N=NITROSO=4=PHENYLPIPERIDINE
MW = 190 ClleH144N240

M/E INT M/E INT M/E INT M/E INT M/E INT
35,0 1.0 5640 3943 7800 506 10240 240 14160 Oe3
3640 843 5740 203 7940 203 10340 B8s6 14240 Oe7
37.0 Ot 5840 le1 8040 0.8 104.0 1263 143,40 140
38.0 248 6040 Oeb 8140 Oe7 10540 7.0 14440 5e6
39,0 6e5 6240 06 820 Teb 10640 3.0 14540 Oeb
4040 0e9 6340 26 8340 07 11440 0.3 15440 D49
4140 8¢9 6440 069 8640 le6 11540 8e3 15540 2e8
4240 4343 6540 348 870 Oe& 11640 760 15640 Oeb
43,0 0e7 6640 Je6 8940 le7 11740 B8e6 15840 le3
44,40 202 67.0 Oe8 9040 Qe7 11840 30l 15940 2e6
4540 Jsl 6040 50 210 4343 119,.,0 53 1600 100.0
4660 - lel 6940 1e¢7 924C 3.3 12740 le3 16140 1243
30,0 201 TOs0 245 9340 Oss 12840 Z2e3 16240 Qa8
510 460 73.0 063 9440 Oe5 12940 540 17360 846
520 243 7440 0e8 9540 0e3 13040 3e6 174.,0 lel
5340 3.1 7540 Oe9 9640 140 13140 30.0 19060 940
5440 34l 7600 le3 970 0s7 13240 406 191.0 let
5540 16e6 7740 840 10140 Oets 133,0 Oels

OBSERVED METASTABLES
10730 13447

100 .

@
<

B
D

Al
Q

OJL,—UMMWJM 1|

30 S0 70 90 110 130 150 170 130 210 230




41

N=N]TROSOMETHOMYL
MW = 191 C54H9eN34034S
M/E INT M/E INT M/E INT M/E INT M/E INT
30490 3343 L4bgd) 4040 590 10040 7660 343 10540 11le5
31.0 10.8 4540 3343 6040 365 770 le0 10640 363
3240 les 4640 1448 6140 9.l ’ 7940 55 10740 Oeb
3340 Oe8 4740 4545 6247 09 8740 36l 13440 G et
3540 Qe7 4840 1545 6360 21 8840 416l 13560 07
3840 3¢7 49,0 204 6440 le1 89,0 240 144.0 0o
3940 6ol 5040 Oe7 7140 le5 9040 240 162.0 0e3
400 1848 5540 lets 7240 44C 9440 108 *175.0 Oel
4140 3343 5640 1040 7340 15,1 9542 05 17740 Ol
© 4260 4060 5740 21,1 7440 62¢2 96490 l1e90 19040 Oel
4340 963 58,0 50e¢0 7540 345 104.C 57e7 19140 Oeb

OBSERVED METASTABLES
52¢79 BOa7y

1001

1 +
B0+ t
L o 1L

m
Q

1 it
404 t
+ 1

Dﬁ: ' 4 '.II L I L | ‘ |

0 50 70 90 110 130 150 170 190 210 230




42

N=NITROSO=2=-BROMOETHYLUREA
MW = 195 C3,H6eN340248BR

M/E INT M/E INT M/E INT M/E INT M/E INT
30.0 9540 43,0 562 5840 Qe5 87.0 9.1 11660 1640
3140 2249 44,0 6e5 5940 540 8840 Qa9 1170 le8
32.0 0e2 45,0 le1l . 5040 62 10940 Qeb 131.0 0e2
3840 OeB 4640 Oeb 6940 Oet 10640 Oeb 14640 Oe2
39.0 140 54490 Cots 700 0.3 10740 le3 1E2.0 Cel
4060 402 5540 le2 7160 l.0 10840 Oeb 18240 O.l
4160 11.1 5640 75e4% 854U Qet 10940 1el 19540 0.1
4240 100.0, 5740 0.9 8640 1e2 11540 262 197.0 Oel

100 _ —
BOJ' +

50 | {

' 1
404 !
4 +

20-

I |
N | T | |

T

1 1 — 7T 71 7T T T 1 T T T T 1
4U0 S0 70 90 110 130 1%0 170 180 210 230

T
i
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43

N=N]TROSO=BIS=(2=CHLOROPROPYL )AMINE
MW = 198 C6eH12eN240eCL2

M/E INT M/E - INT M/E INT M/E INT M/ZE INT
3040 let 5240 Oe8 7040 7245 9540 lel 132.0 le2
3140 240 54,0 3.1 TleV 367 9640 0e5 13540 598
32.0 9.8 5540 364 7540 262 l97.0 Ved 13640 249
3640 4e5 5660 16445 7640 4ol 9840 Te0 137.,0 1946
37.0 le8 57.0 640 7740 37.2 990 lel 13840 Oe8
3840 347 58.0 345 7340 249 10440 25e4 16340 VeB
39.0 207 £940 ‘145 790 11.9 1540 9.8 16540 Oel
4040 56 61.0 1.9 80.0 0.9 10642 17.6 16640 Oet
4140 91,1 62.C 1e2 82eC le2 10742 3¢5 17040 Vel
4240 10040 63,0 2243 8440 0.7 103.0 249 19840 343
4340 1043 6h4e0 1.2 874C 261l 115.0 Jeb 19940 Ueb
4440 le9 6540 6e8 GNe2 lea 1210 Ved 20040 20
4540 l.1 672 047 92.0 267 12340 S5e2 201eu Oe3
4940 5¢2 68,2 646 93.0 3e7 12560 le7 20240 Vel
51«C le0 69.0 245 94 40 1.9

SRSERVEDS METASTARLES
306l R2400

100

m
L

4+ +
60+ +
<+ {-

O rh
0 S0 70 90 110 130

T T T T 1 T l} T T
150 170 180 210 230



44

194=DINITROSO=293+5+6=TETRAMETHYLPIPERAZINE
MW = 200 CBeH16eN4e02

M/E INT M/E INT M/E INT M/E INT M/E INT
3840 Q6 5460 9.l 7240 lel 9640 606 12560 108
39.0 l.1 5540 28e4 73,0 1.0 9740 10040 12640 le5
4040 204 5600 3046 790 Oes8 9840 1545 13940 let
4140 711 5740 4e8 80,0 1.0 9940 4e7 14060 Tlel
4240 5565 5840 6e8 8140 le8 108,40 le3 141e0 ~ 648
4340 Tl 6060 1.7 8240 2242 109.0 Oe8 15540 1le7
44 40 88.8 6740 lel 8340 345 11040 1.0 17060 1448
4540 3.1 6840 1046 8440 Te7 111.0 Oe5 1710 le5
5140 1,0 6940 606 8540 le2 12240 Oeb 20040 bLeb
5240 leé 7040 977 9440 Ceb 1234C Oeb 2010 Neb
530 heb 7140 1747 956U Oeb

OBSERVED METASTABLES
6Tels 69e29 EB1leBs 11529 144459 -
\

8]
<

m
<

4+ 4+
40-0- +
-+ 4+

o
Q

0 S0 70 90 110 130 150 170 190 210 230

O.+ . l‘.ll ll; Il“ A | l . I . | 4



N=NITROS0=1¢1=DIETHYL=3(2=-CHLOROETHYL JUREA

207 C7eH14eN3402,4CL

M/E
45,0
49,0
5440
5540
5660
5740
5840
5940
6240
63,0
€540

OBSERVED METASTABLES

INT
140
le2
1e2
342
2146
5¢7
1147
045
0e7
3.0
1.0

M/E
6840
6940
7040
7140
7240
7340
7440
7640

Te0
8340
8440

45

INT
Oet
lel
38
362
7546
346
0e¢5
Qe
0.5
Oe5
Oe5

M/E
8540
8640
8740
9040
9940

10040
10140
10240
10640
11040
11360

INT
Oe5
let
009
0e5
19
100.0
507
le6

Oet

Oet
le7

M/E
117.0
12140
12340
12740
14040
14160
14240
14360
14960
15060
15160

INT
05

Oe3
le9
Oek
0e2
0.8
03

" De8

Oel
0e3

MW =
M/E INT
30.0 1440
3260 3046
3540 0e8
3640 4e3
38,0 165
39,0 De7
4040 27
4140 3.7
4240 1.9
42,40 36l
44,40 33,3
51e81
100
80+
T
60+t
1
40+
ﬁb
20t
ﬁ»
0 L

|

+

70

T

ohd 1 i}
0

110 130 150 170 190 210 230




N=NITROSOMETHYLUNDECYLAMINE
MW = 214 C12.H26eN240

46

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 3l 5540 2845 7040 1347 8540 60 18440 3642
39.0 449 5640 1062 7140 1040 8740 le7 18540 4e9
4100 291 570 3440 7240 2e1 9740 6e7 1970 10040
4240 3440 5840 842 7340 4944 9840 549 19840 1367
4340 7946 5940 3.1 T4e0 49 ¢4 11140 149 199.0 le2
4440 Tlet 6140 1162 7540 le7 11240 240 21340 Oe5
4540 2¢5 6740 21 8240 leb 12640 le3 21440 1e6
5340 1.7 6840 240 8340 109 15440 249 21540 0e2
5440 20 6940 1765 8440 21e4 15540 Oe7
OBSSRVED METASTABLES
181459 12045

4
>
T
{-
L 3
+

30

20 70

Al

I

<4

0 110 1

i,
30 150 170 190

‘210 230




47

N=NITROSOALDICARB
MW = 219 CTeH134N3403,S
M/E INT M/E INT M/E INT M/E INT M/E INT
3040 3245 4940 17.0 6340 Oeb 8440 345 10440 le7
31.0 240 5060 le6 6400 Oe7 8540 34,40 10540 3.1
3740 lel 5140 2.0 65¢Q Qe 8640 25.1 11540 2367
3840 202 5240 248 660 led 8740 2946 11640 28
39.0 2242 5340 62 6740 le4 8840 9.6 1170 2e3
4060 beS " 5440 9.0 6840 28,1 8940 10040 13240 22
4140 59e2 5540 31,1 6940 11.8 9040 Sels 133,0 le9
4240 2646 5640 845 7040 4ol 9140 4e2 144,60 le2
4360 6eb 5740 847 7140 45 9540 1.0 17340 659
4460 34,0 5840 13.0 7240 162 100,0 248 17440 540
4540 1942 : 59,0 9e7 730 Te2 10140 2e5 17540 05
4600 59 ° 6040 262 T4e0 401 102.0 345 21940 Oe3
47.0 1747 ‘6140 Sel 7540 206 10340 262 22040 00
4840 2047 6240 0.8 7640 lel
OBSERVED METASTABLES
].36.7’
+
80 1
+
+
40 +
EO 4
ot T '

B0 50 70

90 110

130 150 170 190 210 230




N=NITROSOLANDRIN

MW = 222 ClleH14eN2403
M/E INT M/E INT M/E INT M/E INT M/E INT
3840 049 5860 206 8040 0.9 11060 le2 14840 0.3
39.0 Bels 5940 Oe3 8le¢0 [P IY ) 11540 1.8 14940 Oe3
4040 le6 6040 le2 8740 0e2 11660 Oet 15140 0e3
4140 bel 6le0 Qo2 89«0 07 11740 le3 15240 02
4240 0e9 6240 Oeb 900 Oe3 11840 0e5 15540 le7
4360 29 6340 2.1 9140 3245 119.,0 3.0 15740 Os5
4440 l.1 6440 0.7 9240 4o 12040 0.9 16540 208
4540 1e8 6540 6e7 9340 342 12140 7549 16640 Oe3
4740 0e3 6640 le5 9440 0e5 12240 649 16940 lel
4860 Ce2 6740 4ol 9540 Oe3 123,0 Oet 17040 269
500 leé3 86840 Qo4 10240 Ot 137360 Oeb 17140 0e6
510 4e3 6940 0e2 103.0 245 13440 led 17240 09
5240 1.8 T4e0 Oets 10440 048 13540 10040 19240 Oel
5340 344 7569 Des 10540 607 13640 81.0 19340 1e5
5440 Deés 7540 0e3 10640 leb 13740 Te2 19440 02
5540 1e7 770 09 1070 0e9 13840 Oeé 22240 1e8
5640 249 7840 241 10840 145 14140 0e2 22340 0e2
570 6e7 790 11.7 1090 13 14740 Oel
OBSERVED METASTABLES
4545 B4e8y 95e¢49 10leb4s 107e79 11340
/

-+ . 4?

1+ +

* +
40+

+ +
20+ 4

+ 1

OJ 1 [ A

S0

/70

90 110 130 150 470 190

‘210 230




49

N=NITROSO=1=METHYL=3¢3=-B1S(2=CHLOROETHYL JUREA

MW = 227 C6eH11aN34024CL2
M/E INT M/E INT M/E INT M/E INT M/E INT
3040 39,8 5940 363 8540 340 10940 0.8 140.0 246
3140 340 6040 349 8640 2e1 11340 3¢3 14240 263
3640 365 61le0 le3 8740 bel 11440 248 143.0 - Oe?
3840 lel 6240 25 8840 les 11560 Oe9 14440 le2
39,0 lel 63.0 100.C 8940 Oe8 12060 049 14640 Qa7
40.0 25 6440 362 9040 2245 12149 1667 14840 048
410 9.8 6540 32.5 9160 13,2 12240 23 14940 5eC
4240 6402 6640 0e7 9240 2540 1234C 57 15060 140
43.0 1845 68.0C 262 93,0 6.9 1244C 047 15140 le%
4440 869 69.0 4e8 944 C 548 12640 1.0 16140 1.8
4540 406 7040 0e5 9940 3.9 12740 lel 16240 Sel
490 4eb 7140 le7 10040 448 12940 le5 16340 le3
5060 0.9 7240 Lok 101.0 Ge2 131.0C le&s 16440 1e7
5140 le5 73.0 203 10240 243 13260 Neb 168.0 T1lets
5240 0e9 7440 le5 103.0 3.C 134,90 2e5 169.,0 6e7
5440 Te6 751 Oe7 10440 6ol 13540 1248 17042 460l
550 11.2 7660 l1e7 10540 6ol 13640 le8 17190 3.5
5640 6748 7840 201 10€9 748 132769 4ol 17249 7ol
5760 6e6 80,0 0e5 107.0 248 13840 0.8 17340 0e6
580 228 8440 lel 10840 240

+ +
BOJP <+

+ +
60+ t

+ +
401 1

4 4

T I

() [ h Lull"dl ddiar
| 1 | T

20 - 70




238 Cl1leH14aN2404

7847

M/E
5360
5440
5540
5640
57,0
5840
63,0
6440
6540

N=N1TROSOBAYGON
MW =

M/E INT
30.0 443
38.0 0e6
39.0 062
4140 469
4240 10
43,0 78
5040 0.9
5140 1e9
520 5el
OBSERVED METASTABLES

59¢60 6063
100

ISX)-X)

INT
2.8
0e5
0.6
let
2.1
1.0
leb
240
1.9

95489

M/E
8040
Bls0
82.0
9240
93,0
9440

108.0
109.0
110.0

9663

50

INT
2e5
1841
leb
le4
1e&
Oeb
Cet
10040
3540

M/E
111.0
121.0
12240
123,0
135.,0
138.0
139.0
151.0
15240

INT
4ol
l.8
0.3
lel
0.9
le6
le5
1366
63

M/E
15340
15540
19440
197.0
208.0
23840
23%.0
24040

INT
Oe5
03
0.0
Oel
Oel
240
Ot
0.0

m
e

n
L

0

t

A - A — m - -y
30 50 70 90 110 130 19

0 170 190 210 230

290 270



51

N-NITROSOATRAZINE
MW = 244 CBeH134N6s0OWCL
M/E INT i M/E INT M/E INT M/E INT M/E INT
4040 27 8l.0 1.2 11749 Ce7 15240 Oe5 199.,0 2242
41.0 1s2 82640 447 11840 Deb 153,0 Ved 200.0 4762
4240 1242 83,0 3.2 11940 0W5 15640 0e9 2016V 3745
43,0 13,8 84,0 5e¢0 120.0 10 15740 l1e3 20240 1840
4440 33,2 €5.0 0.9 12140 1.2 15840 1161 20340 l1l.1
45,0 13,8 96,0 1.8 12240 5.2 15940 467 20440 lel
4640 le% 88.0 3;8 123.,0 243 16040 3.8 20540 Oe5
€4 e 0 247 8G60 lel 12440 l.0 16140 leb 21040 063
5540 “led 20,0 1.5 130e0 Te2 16340 le6 213.0 le9
5640 %¢7 91,0 1.0 13140 BeD 16540 207 21440 149
5740 1.7 2,4 ‘6al 132,0 Gels 16640 - 1le2 21540 10040
52,0 1.2 4D Deb 133.,0 1444 17340 4Beb 21640 2540
5940 32,3 9549 1542 134.0 le5 17“}0 el 21740 3447
&040 let GEL O 366 135,.,0 bl 17540 1668 21840 Te7
6140 le2 7.0 B8eb 137.0 Oe7 17540 1666 21940 1e5
£3,0 3.8 ©8.0 le3 138,u 1.9 17760 0e5 230.0 1961
6570 le3 103.0 07 13942 242 179490 3643 23140 22
68,0 2e3 10%.0 1944 142,40 De7 18C.0 l1e5 23240 745
69.0 29,1 106.0 13,3 144,0 0.5 18140 Ge3. 233.,0 Va7
7040 36,1 107.0 6e2 145,40 le3 182,.0 Oe5 24440 3407
7160 3.0 10840 66 14640 l.8 13540 Ghel 24540 1045
7240 3e& 10940 le8 14740 ls0 18640 - 348 24640 11.9
77.0 Ne? 110.0 1.1 14840 046 12740 1545 247.0 346
790 Do 111.0 3.3 149,40 Q.6 18840 05 24840 Oe3
R0 0 Aol 112.0 l.6 151.0 0.9
NARSERYED METASTARLES
13%¢1y 161400

1 4
801 1

4 {
604r— +

h T
404 1

T T
201 1

+ 4

0

30 S0 70 90 110 130 150 170 .190 210 230 230 270




52

N=N]TROSQOBUXTEN
MW = 250 C13.H18eN2.03

M/E INT M/E INT M/E INT M/E INT M/E INT
31.0 lel 6540 9l 9540 945 12340 281l 16240 249
3960 8e2 6640 le6 10240 Oe8 13060 lel 163490 478
4060 le2 67,0 le6 103,0 Sel 13140 le5 16440 2647
410 1447 69,0 1064 10460 le7 13240 Ge9 17640 Deb
4260 4ol 7540 140 10540 364 13340 403 17740 Oe?
4340 9.1 7740 1748 106600 3e2 1344.0 3.3 191.0 Oe5
4400 1.6 7840 €09 10740 5665 13540 2266 19340 De5
5040 1s0 79.0 9.5 10840 6¢5 13640 247 19440 1.2
510 3.9 8040 Oe8 109.0 1.9 14140 Ce9 20240 Oe4
8240 le7 8l.0 19 11540 249 14540 1545 21Ee0 Oe2
5340 249 : 8740 le3 11740 342 14540 2e¢7 2190 Oel
5540 9.7 89.0 le8 11840 | Y] 14740 549 22040 Oel
S5eU 542 90U led 11941 .3y} 14860 le3 2210 Jsl
5740 10.6 91.0 2842 12040 8.2 14940 2eé c=EsQ Ce?d
580 le7 9240 Beb 12140 10040 15040 le2 25040 1.2
6340 3.0 93.0 3447 12240 23.9 16140 Seb 251490 Ce2
6460 le6 S4e0 3.9

QORSERVED METASTARLES
Tle5 B4e8s 111e8s 129409 13747

100

N M
S O

n
o

0

30 50 70 90 110 130 150 170 190 210 230 250 270




N=N]TROSOCARBOFURAN
Mw = 250 Cl124H14eN2404

M/E
3840
39,0
4040
4140
42,0
43,0
4440
5040
5100
520
53,0
5540
5640
5740
5840
6200
6440

INT M/E
"le3 650
1209 6640

2.0 67,0
13,1 69,0

1.6 77.0

7.8 7840

le5 79.0

204 80,0
1047 81.0

24 89,0

3,7 91,0

7!0 9240

367 93,0

68 9440

0.6 95,0

0.8 9640

248 102,0

OBSERVED METASTABLES
111els 111480

8448

100

INT
Teb
207
17
Deb
Se4

3.7

65
1.0
1.0

lel .

1849
3.0
247
248

1065
047
leb

113459

M/E
103.0
104.0
105.0
10640
107.0
108.,0
10940
110.0
11540
11640
117.0
118.0
119.0
120.0
12160
122.0

53

INT
6e5
le3
4e?
le5
4342
445
1s1
19
Te2
le8
1749
360
4ol
349
748
€e3

M/E
12340
12440
127.0
12840
131.0
132.,0
13340
134,40
13540
13640
137.0
145,0
14640
147.0
148,0
149.9

INT
9¢6
let
3.2
0.7
1043
1.7

240
57¢7
643
0?7
1245
3.5
6.8
842

L2246

M/E
15040
1610
162.0
16340
16440
16540
17640
177.0
17840
190.0
191.0
221.0
222.0
250.0
251.0
25240

INT
204
0«8
26
10040
391
349
0e2
Oe4
02
Oe3
Jel
Oel
Del
842
le2
Oel

m
=

A..
L

ru
=

0

I

0 S0 70 90 110 130 150 170 190 210 230 290 270



N=NITROSO=3+4~-DIBROMOPYRROLIDINE

MW = 256 C4eHE4N240eBR2

54

M/E INT M/E INT M/E INT M/E INT M/E INT
3760 361 55,0 0.8 81,0 1e2 119.,0 14,8 199.0 le2
3840 63 56¢0 0.7 8240 le3 12040 643 20140 le0
39.0 4164 5840 0.7 84.0 0.8 121.0 1446 21040 Oed
4040 95 59.0 1.2 89.0 Ge8 12240 6.2 21240 046
4160 51e2 6140 942 93,0 349 131.0 le2 22640 249
4240 2648 6640 2.1 9540 346 133,0 le4 22840 6.0
4340 501 6740 29,2 9740 1.7 13540 Oeb 23040 249
4440 506 68,0 10C.0 9840 3.9 14640 15,1 253,.,0 0+2
4540 3.1 6940 4e8 100.0 4el 14840 15,1 25540 0«7
47490 2648 7C«0 le2 10440 2e4 149.0 346 25640 1142
490 Ued 124U 30l 105,0 Ce9 15040 0e5 25740 0.9
500 201 7540 26.8 10640 1.0 177.0 3441 25840 219
5140 2e1 7640 0.9 107.0 0.9 17840 le8 25940 le3
5240 let 7940 1.0 108.0 0.9 179.0 3441 26060 102
5340 5e¢1 80,0 1.2 11660 0e9 18040 le8 26140 Oeb
5440 le7

804- +

1h -

60+ 1

T +
404 !
d}- -+
EO" +
1 I

() " lll L

30 S0 70 90 110 130 190 170 190

'210 230 290 270




N=NITROSODIOCTYLAMINE
MW = 270 C164H34eN200

55

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 96 5140 3043 7240 24 11240 6e3 17040 2¢7
3540 1040 5340 2.1 7440 3.1 112.0 le2 17240 201
3640 243 ‘5440 204 8140 162 12640 261 18240 3e7
37.0 3.2 5540 2240 8240 24 12840 Q.8 18340 lel
3940 6e2 5640 1347 8340 3.6 14040 12.0 19640 0.9
4140 3762 5740 5043 8440 67¢2 14140 3.7 24040 Se0
4240 1946 580 68 8540 541 14240 9.3 24140 1le7
4340 55e1 5940 1e3 8640 4742 14340 0.8 253,60 3344
4440 2648 6040 4e3 ‘8840 6ol 15540 34,1 25440 - 68
4540 Te2 6740 25 9640 140 15640 Te2 25540 ‘008
470 2040 6840 23 970 049 1570 247 26940 Oe3
4840 945 6940 15,5 9840 55 15940 4.0 27040 le6
4940 19040 7040 12,7 99,0 le7 16840 243 27140 003
5040 bel 7140 3140
OBSERVED METASTABLES
23 5. 9 ’

1 i

80+ 1

+ +
B0+ 1
e -+
40+ 1
- +
20 t
1 +
()* I A L 1 L L N . 4
30 50 70 90 110 130 150 170 190 210 230 290 270
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N=NI1TROSO=34~DIBROMOPIPERIDINE
MW = 270 C54HB8eN2,0eBR2

M/E INT M/E INT M/E INT M/E INT M/E INT
3640 [ Y Y 63,0 Oet 9540 049 133,40 Teb 194.,0 149
370 ~ 1.3 6440 0e32 9840 CeS 134,40 1.8 199.0 0e2
38.0 2849 6560 1e7 9940 0e6 135,0 6e¢5 20840 0e3
39,0 18«4 6640 0.7 105.0 0.8 13640 1.0 210.0 03
4060 23 6740 beb 106.0 Ce7 14900 Qe3 21160 0e8
419 9ele 6840 1.7 1070 145 151.0 Oe2 21340 le7
42490 be7 6940 Oe8 10840 Ce8 158.0 0e2 21540 0e7
4360 2¢6 7040 Oe3 109.0 0.8 159.0 0e3 24060 07
4440 603 7160 0e2 11040 le3 16C.0 4ol 2410 . 0e3
45490 540 7540 0e5 111.0 1.1 1610 547 : 264240 1.5
49.0 0e7 7840 le3 11240 6.0 16240 G4e 24340 02
5040 462 79:+0 Ie? 11340 Nes 16340 5.5 Labal Osd
51.0 7R 80,0 2045 119,0 lel 164,40 v’y 10e0 Se1
520 8.0 81,0 11.8 1200 0«7 1770 Ue3 217160 0eb
5340 2766 8240 100.0 12140 1.1 179,.,0 Oe3 27240 157
5440 9.2 83,0 6.0 122.0 Qa7 19140 4.2 27349 led
55.0 3545 8640 047 12vev Ue3 152,0 2el 274490 Teb
5640 3.1 9340 1.0 131,90 147 193,0 3248 27540 05
57.0 0as5 94,40 Q¢4 13240 De¢

m
Q

sy
—

401 1
T .
20t 1
1 1

I 1

_ . A |
30 50 70 .90 110 130 190 170 190

0 3 T T
210 230 250 270




57

N=NITROSO=19193=TRIS(2=CHLOROETHYL)UREA
MW = 275 C74H124N34024CL3

M/E INT M/E INT M/E INT M/E INT M/E INT
3040 Teb 6140 Oeb 9040 Seds 11840 0e3 163,0 348
31.0 0e7 6240 1.8 9140 042 120460 "0e2 16440 063
3540 0e7 63.0 3149 92.0 3442 121.0 XYY 16860 1149
3640 Dot 6440 les 93.0 240 12240 0eb 169.0 0e6
3840 lel : 6540 10040 9440 1062 12340 le3 17040 - Teb
39.0 Oet 6640 0e2 9540 Oe& 12440 0e2 17140 Oeé
4040 le2 68,0 lel 9740 ey 12540 043 17240 leé
4140 3.3 6940 146 99,40 5e6 13340 0e2 17540 .40
4200 1761 70,0 6e3 10060 - 31 13440 03 17640 0e3
43,0 248 7140 4eb 101.0 0e2 135.,0 3.5 17740 le3
4440 3.0 7240 0«9 103.0 Oe5 13640 Oet 19740 2e3
4540 . 0.9 7340 0e5 104.0 440 137.0 1.0 19840 062
4840 062 7440 0.2 105.0 261 13840 Oeb 199.0 led
49.0 202 7640 Oeb 10640 5e¢3 14040 0e¢9 20140 02
5140 Oe7 . 7740 Cel 1070 Oe8 14240 Oeb 209.0 062
52.0 0.2 78.0 0.8 108.0 1.3 14760 046 210.0 Oe8
5460 19,0 79.0 Ol 109.0 02 148,0 2e3 21140 Oets
55,0 340 8040 0e2 110.,0 0.3 149,0 Oeb 21240 0e5
5640 19.7 8440 0.3 111.0 0e2 15040 lel 21340 0e2
57.0 le2 8540 0e3 112.0 062 15140 Oel 21440 Oel
5840 0.3 8640 2e7 113.0 1e0 16140 11.8 21740 00
6040 0e5 87,0 043 11440 0e2 16240 0e8 21940 00
100

it }
80+. 1
1 . +
E5CL* -+
<+ +

4

4

| L o Il |_LL L

130 150 170 190 210 230 290 270

30 30 70 90 .110
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N=NITROSO=BIS(2+2=-DIETHOXYETHYL)AMINE
MW = 278 C124H26eN2405

M/E
60.0
61e0 2
6240
7040
7240
7340
7540 [
7640
8440
8640

M/E INT
4140 Qa7
420 3.0
43.0 5e¢7
4400 Te3
4540 3.8
47,0 5746
4840 Oe6
5640 067
5840 09
5940 201
OBSERVED METASTABLES

510.60 150.1’

INT
1.0
Oe7
Oeé
lel
6ol
le7
1e5
241
lel
1le5

M/E
8740
89.0
90.0
9840
9940

10040
10340
10440
1050
113.0

INT
Oe6
1746
0.7
1.0
065
567
100.0
5¢3
045
3.8

M/E
11440
11640
117.,0
128,0
12940
13060
14360
14440
157.0
15940

INT
O«
65
1.0
Oeb
05
Oeb
Oe7
1.0
266
Oe8

M/E
17340
1870
18840
203.,0
20540
21940
22040
23340
23440

INT
De9
6e9
Dol
O3
0e3
3.0
003
946
lel

m
@

m
-

N
Q

n
L

O“r—vJ'lh %
30 50 70

]
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1
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1
i ¥

30

110

130 190

170 190 210 230 250 270




N-NITROSOMETHYLOCYADECYLAMINE

59

MW = 312 Cl94H40eN240
M/E‘ INT M/E INT M/E INT M/E INT M/E INT
4140 209 73,0 Teb 113.0 Dot 21140 0.1 28240 214
4240 3.0 7440 1e5 12540 045 21340 Oel 28340 540
4340 135 7540 0e5 12640 0e5 22440 Oel 28440 Oe5
4440 1600 8le0 0e5 139,0 0e2 22540 0e2 29340 02
4540 " 05 8240 Oe7 14040 0e3 22640 Oel 29440 Oel
5540 Se0 83,0 540 ° 14140 042 22760 0.1 29540 10040
560 le6 8440 Tl 15440 0e2 23840 Oed 29640 2345
570 962 8540 247 155,0 0e2 239.0 042 29740 245
5840 240 8740 045 16840 0e2 24140 0.l 29840 Oel
£9.0 3.0 9640 045 16940 0+2 25240 le6 30840 Qe
610 3.9 9740 37 18240 0.2 25340 0.5 309.0 0e2
67.0 Oeb 98,0 240 183.0 0.2 26440 Oet 31040 - 0e5
68.0 D45 99.0 0.7 19640 Oel. 26740 Oeé 31140 092
6940 540 11140 1e5 1970 0e1 280.0 0e5 31240 367
7040 343 112.,0 0.9 210.0 0ol 28140 0.3 313.0 08
7140 bl
ORSERVED METASTABLES
21543
80+ +
-+ -
Eﬂ]*’ 4
40+ 1
+ '+
ﬂl— E 2
0. . ' - . |
LR L L L R | DRI
0 0 70

3311013315017015[)2102%2508702%31033)3503703&)



N=NITROSODIDECYLAMINE

60

MW = 326 C20eH424N240
M/E INT M/E INT M/E INT M/E INT M/E INT
3940 20 7000 Gel 10040 Oe7 18160 Oeb 22540 240
410 1345 7160 2lets 110.0 0.7 18240 Oe7 - 22640 Oe5
4240 Tel 7240 le6 111.0 1.7 183,0 6442 238.0 0e5
43,0 3547 7360 09 112,0 446 18440 10.0 28240 10
44 4C 157 74.0 366 113.0 0.8 185.0 4eb 294,.,0 0.8
4540 le8 81.0 le3 12640 3.4 18640 0e7 29540 140
5440 le3 82.0 23 14040 57 18740 Be5 29640 27
5540 17.1 8340 Te8 1410 261 18842 Oe¢7 29740 6ok
5640 Be5 8440 107 15440 1e2 19649 2e5 29840 0e9
57«0 3942 8540 2067 15540 046 19740 leé 3090 1000
5840 3.8 8640 le5 15640 1.0 198.0 0e5 310.0 221
59.0 0.8 9640 let 16840 10.0 199.0 3.7 311.0 ZeS
6040 leb YyT7aU 3.0 138%.0 547 200.0 25 32540 1.0
670 le7 9840 4beb 170.0 1540 21040 748 326490 Ce2
6840 25 9940 3.1 171.0 21 21140 le6 3270 Je9
69.0 9e2 .
OBSERVED METASTABLES -
167Tetas 29249

<+ -+

+ +
60 T T

L o 4#
401 !

ﬂ)— +
20+ 1

ﬁb -+

O ) 1 : L 1 &
l 1 I T I 1 I T I 1 l T T I T ' T I 1
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61

N=NITROSODIDODECYLAMINE
MW 2 382 (Z24¢M5UeNZ20V

M/E INT M/E INT M/E INT M/E INT M/E INT
4140 1567 7240 Y ) 124,40 le0 21140 Tel 321.0 Deb
4240 60 T440 069 12640 . le7 21240 177 33540 Qebs
4340 4547 81490 2.0 12740 Oe7 21340 3.1 337490 Qeb
4460 27.1 82,0 240 14040 448 21540 06 34940 Oets
4540 lel 83,0 5¢1 141.0 0s7 22440 240 35140 28
5340 Deb 8440 Teb 15440 Sets 22540 Qeb 35240 10
5440 140 8540 640 15540 Oe¢7 22640 Qb 36140 06
5540 2040 8660 0+9 16660 Ost 23640 Jet 36340 10.5
560 68 9540 1.0 16840 Sel 23840 1.8 364490 1045
57.0 3462 9640 le6 16940 0.8 23940 Ce8 36540 10040
5840 2547 97.0 247 18240 le3 24040 Qe 36649 2845
590 143 9840 S5el 184,0 Oe9 25240 O.8 3679 37
670 2¢1 99490 lel 19440 Qet 25440 Oets 379490 0e6
6840 le¢3 110490 1.0 19640 60 26540 Oe7 281490 Sel
6940 10.8 11140 049 19840 1440 27940 l.1 38249 le6
70.0 665 11240 45 19940 2e2 2930 le3 3683490 le2
7140 1344 113.0 0e7 21040 Tel 30749 08

100

1 }
80+ T
+ T
60+ !
1 -

4
T

| S B B S N E N S S S A
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