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S UMMaRY 

The low-resolut ion e l ec txon  impact m a s s  spectra (70  PV) of 95 

N-nitroso compounds are presented .  A l i p h a t i c ,  aromatic ,  and c y c l i c  

n i t rosamines  are represented ,  as are ni t rosamino ac ids  and ni t rosamides . 
All but four  of t h e  compounds showed a molecular ion.  Most of them 

gave a fragment i o n  a t  M-30 o r  M - 3 1 .  Almost h a l f  of the compounds showed 

am i o n  a t  M - 1 7 ,  corresponding t a  loss of OH. I t  is expected t h a t  almost 

any N-nitroso compound can be cha rac t e r i zed  and i d e n t i f i e d  from its mass 

spe ctrwn. 

V 





The N-nitroso compounds comprise t h e  most broadly a c t i n g  group 

o f  carcinogens.  There seems t o  be no spec ie s  nor  any organ r e f r a c t o r y  

t o  the  tumorigenic a c t i o n  of one or more of them. Since man can come 

i n t o  c o n t a c t  with t h e s e  compounds, e i t h e r  because they  are p r e s e n t  i n  

t h e  environment o r  because they  can be formed by  r e a c t i o n  o f  n i t r i t e  

wi th  secondary o r  t e r t i a r y  amino compounds, e s p e c i a l l y  i n  t h e  acid con- 

d i t i o n s  of the  stomach, a means of i d e n t i f y i n g  them i s  needed. Most 

methods are non-spec i f ic  or  r e q u i r e  l a r g e  q u a n t i t i e s  o f  sample, a s e r i o u s  

disadvantage because these p o t e n t  carcinogens would be expected t o  occur  

only i n  traces. The only method t h a t  i s  s u f f i c i e n t l y  s e n s i t i v e  and y e t  

s p e c i f i c  i s  m a s s  spectrometry.  Since most b u t  no t  a l l  N-ni.trt>so com- 

pounds are carcinogens,  it i s  e s s e n t i a l  t o  d i f f e r e n t i a t e  those thdt are 

from t h e  i n a c t i v e  compounds. 

W e  have examined a l a r y e  number of N-nitroso compounds r ep resen t ing  

a l l  c l a s s e s  and types ,  t h e i r  m a s s  s p e c t r a  be ing  measured under s t anda rd  

condi t ions  and compared. W e  have looked f o r  t y p i c a l  f e a t u r e s  of %he mass 

s p e c t r a  which would enable  u s  t o  i d e n t i f y  an unknown m a t e r i a l  as an N-  

n i t r o s o  compound and t o  a s s iyn  a s t r u c t u r e  t o  it. 
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2.1 INDEX BY COMPOWD TYPE, INCLUDING PHYSICAL CONSTANTS 

MELTI IG POINT 
C 

AL I PH AT I C N I  TROS AMJES- 

N--NI TROSO- 
D I  PlHHY LAMI NE 
HE XADE UTE ROD1 METHY I.AM I NE 
D I  EIHY IAMINE 
D I  -N-PROPY LAMI NE 
DT-ISEPROPYLAMINE 
DI-N-BIJTY LAMINE 
2tt1,b' , Z'-TETRADEUTERODI-i\l- 

DI --I SEBUTYLAMINE 
D I CY C L M E  XY LAM1 NE 
METHYLETHYLAM1 NE 
METtiYL-N--PROPYLAMINE 
METHYL-ISePROPYLAMINE 
METHY L--N-BUTY LAMINE 
ME THY I.- I S o - 9  UTY L AM I N F. 
METtiYL--SEC-BUTY LAMINE 
METI-iY1.-TERT-BUY LAMI NE 
METHYL-N-DODECY LAMINE 
METtiY LCY CLCHEXYLN4INE 
TRI  DEUTERUMETHY LCY CLCHEXYL AFI I NE 
METIIYL--2-HYDRO)(YETHYLAMINE 
METriYI_-Z-CHLOROETHY LAMINE 
ETHYL-N-PROPYLAMINE 
ETHYL---I SO--PROPYLAMI NE 
METHYLVINY LP.MINE 
N-METWOXY-N-METHY LAMINE 

BUrYLAMINE 

AROMATIC NITROSArfJEFS- 

N-N I TROSO-- 
NE TIiYI-PHENYLAMIi'!I 
F ET1 {Y LBENZYLAMI PdE 
PHENYLBENZYLAMINE 
DIHEI.IZYLAII1 NE 
DI PHEFJYLAMINE 
CAWAZOLE 

'u I TRCS AM I DES 
~ _.._. 

:J-N I T ROS& 
METHY LURE A 
T F:I XU EROl 'ET fY LUKi P 
EI-:iYI_UREA 

Pi iE  FdY LUKE A 
PE:!TACELTERi.:ET iY I..I.JRE A 

YL-'.I I -ij I Tk0GLIAi.i I DIRE 
L--:.I I --ri1 TRCGlXSdI DI I\IE 

ME'IHYI.. ET; YLCAWAPATE 
ETiiYL ET-IYLC' -i L 
l-L-NAPI-iTIiL-- '-- CAR? P M A  T t  

a 

I-METI-iY L--3 3-D1 ETliY !LURE r? 
2 ,  1-DI METHY L-3-ETI-iYLc)Kth 

4&+8 

M 5  

56-57 
57.5-59 
67 
79-eO 

06-h8 

B~ILING P n i N  i 
C (TORR) -- 

3k 8 
148 
3, 76 
103 ( L 2 )  

337-Io8 (17) 

57-58 (12) 
M--32 (0.7) 
28-30 (1,) 
47-49 ( I IL .5)  
40-42 ( 1 . 5 )  
32-34 (0.5 ) 
38-40 (0 .8 )  
135-138 ( 0 . 9 )  
128 (1,5 1 

90-91 (0.7) 
75 (1) 
35-37 ( 0 . 7 )  
29-31, ( 0 . 6 )  

6e (9.10 

57 (3) 
6'4-7'1 i 3) 
68 ( 4 )  
67-69 ( 4 )  

MOLAR 
ABSORP 
-. T IVIJY 

lac 
99 
P4 
86 
72 
89 

Dt, 
89 

78 
88 
79 
95 
95 
82 

90 
79 

87 
45 
86 
77 

95 

230 
82 

69 

2 30 

-1 

67 
7 /  
75 

1,59 
I F 0  
1 h  3 
131 
727 
144 
28 
80 
88 
77 

A bik)  
N M 

332 
331 
337 
354 
35 8 
350 

342 
352 

333 
333 
333 
346 
348 
348 

346 
332 

336 
337 
350 
352 

331 

3-70 
350 

3 2  

43J7 

392 
39 2 
39 5 
79 7 
40 3 
L! 3 1 
406 
409 
(!05 
402 
375 
374 
37.1, 
375 

Sc'L.7 
VENT* 

w 
w 
w 
E 
E 
t 

w 
t 

'F! 
'ri 
!d 
E 
E 
E 

E 
W 

W 
w 
E 

W 

E 
E 

E 

E 

1'4 

' !  

E 
b< 

k! 

, . I  

1.4 
'r! 

r 

i?i 

PAE 

22 
43 
2b 
52 
52 
74 
87 

75 
IO0 

L6 
22 
23 
33, 
32 
33 
34 
104 
61 
65 
25 
41  
35 
36 
24 
17 

5a 
69 

102 
1AG 3 

98 
97 

24 
26 
37 
40 
88 
68 
85 
56 
67 
10 5 
55 
94 
83  
66 
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N I TROS AMINO A C I  DS 
_I________II_ 

ri-w 1 ROSO- 
SAKCOSINE 
I M I  NOD1 ACET I C ACID 
AZETIDINE-2-CARBOXYLIC ACID 
PRDLINF 
4-HYDROXYPKOLINE 
PIPECULIC ACID 
2-EUlEP.OPIPECOLIC ACID 
1-PIPECOLIC ACID 
NIPECOTIC ACID 
TSDNIPECOTIC ACID 
GUVAC I N r. 
CUVACOL.INP 

CY CLI C 1\11 TROS A M I  NES - - - _ - - - ~  
N-NI TROSO- 

AZET I D 1  NE 

PY KROLI DINE 
P I  PERI DINE 
ECADE1flEKC)PIPEKIDINE 
HEXAWETHY LENE I M I  NE 
IiEPTAFETIiY LENEI MINE 
L1CTAMETHYLENEIMINE 
DODECAMETHY LENEIMINE 
3-PYRROLINE 
F?C)RPHO L. I NE 

THI GMORPHOLINE 
PIPERAZINE 
3-AZAE I CY CLO ( 3.2 e 2 1 NM\IANE 

2-METHY L-PIPERAZ I N €  
2 1 5-DIMETHYLPYRROLIDIblE 
2-METHYL.PI PERIDINE 
3-METHY L P I  PERI D I  NE 
4-METHYLPI PERIDINE 
216-DIMETHYLPIPERIDINE 
2,216,h-TETRAMETHYLPIPERIDINE 
4-- P I PE R I  ]XIPIE 
3-P I PER I D I  N U L  
4-?I  PER1 D I  MOL 
2,Z 6 9 6.- TETRAMETHY L-4-P I P I X I  DONE 
2 , 2  6,h-T ET P.AMETHYL-4-PI PER1 DIN131 
2,6--~DINETHYLMORPHflLINE 
PilENMETROZ I fJE 
METWYILPHENI DATE 

2 7 Z,4,4--TETRADEUTEROA’IETIISINE 

37 3 1 5 ~  5%TETRADEUTEROMORPHOLINE 

L 7 2 9 3 7 6-TE TRAHY DRO PY R I  DIN E 

N , N ’ -DINITRCSC- 
PIPERAZINE 
OCTADE lJTERClP I PE RAZ INE 
HOMOPI PERAZINE 
2,5-DIAZACYCLOOCTANE 
?-METHY I..-PI PE P.AZ I NE 
2 ~ .~ -~ IMETHYL- f ’ IPERAZINF 
2 r6--DI~ETHYL--PIPERAZIPjE 

iuvJ - WATER SOLUTION 
E = F’iH,ANUI. SOLUTION 

MOLAR 

C C (TORR) I TIVITY NM VENT* PAGE. 
MELTI~G POINT BgILIrdG POINT ~ S O R P -  A. MAX SDL- 

66-67 
lk5.5-146.5 
lQ6-20 7 
~ 0 - U ) l l  
w t - 2 2 5  
92-92 

96-98 
M 2 - 2 4 3  
L74-274.5 

20-22 
56-57 
2 8-29 
32-5-33 
27-29 

50-52 

255-3.67 

28-30 

34-35 

65-67 
40-42 

65-66 
94-95 

6 3-64 
rn5- rn6  

255-356 

91r92.5 
143--%4 
67-68 
Lb9-270 
87-88 

237-238 ( 3 )  

55-57 (0.5) 
52-54 (2.5) 
78-79 ( 8 )  
75-76 ( 6 )  

220-222 ( 2 5 )  

80-85 (0.21 

88 (8.5) 
%-88 ( L 2 )  
80 17) 
38 (9) 
80--8h ( 7 )  

46-6e (41 

82-84 ( 8 )  

86 
84 
94 
92 
‘3 2 
92 

83 
86 

m2 
a9 

95 

m4 
87 
85 
93 
9 3  
92 
aa 
9 3  

99 
95 
9 4  

202 
92 
e6 
79 
92 
92 
95 
5 8  
95 
7 8  

M32 
5 4  
59 
9 3  
a 4 
‘3 7 

27 8 
39 2 
2-72 
%60 
282 
.16 3 
1873 

y+o 
350 
343 
.Y4 3 
345 
345 

352 
34% 
340 
353, 

3 32 

333 
3 35 
3 38 
3 34 
336 

35 2 

340 

347 
343,  
35 2 
339 
343 
342 
340 
3 0  
3 39 
%5 
366 
342 
35 3 
35 7 
37G 
379 
343 
344 
345 

337 

341, 
313 0 
347 
354 
Y+6 
?62 
=A 8 

W 
W 
W 
w 
W 
W 

E 
W 
W 
ld 

!d 

w 
W 
w 
w 
W 
W 
E 

W 

W 
w 
E 
W 
w 
W 
w 
W 
w 
W 
w 
W 
E 
W 
E 
E 
kJ 
w 
w 

W 
E 
E 
E 
w 
w 
W 

3a 
e6 
50 
64 
8 4  
78 
82 

79 
80 
73 
89 

as, 

25 
28 
20 
2 8  
42 

60 
72 

LO 2 
29 
30 
39 
57 
29 
7 2  
2 7  
49 
4 7  
43 
44 
45 
59 
90 
46 
53 
5 4 
95 
94 
62 
09 
LO6 

4a 

6 3  
70 
76 
9 3  
7 7  
?2 
92 
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2.2 

MW 

74  

0 0  

8 6  

8 6  

8 8  

90  

90 

9 8  

100 

102 

102 

102 

103 

104 

106 

1 1 2  

114 

115 

116 

1 1 6  

116 

116 

116 

116 

116 

117 

118 

1 2 0  

1 2 2  

1 2 2  

1 2 4  

128 

I N D E X  E Y  MOLECULAR WEIGHT 

PAGE 

1 2  

1 3  

14 

1 5  

1 6  

17 

18 

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

2 6  

2 7  

2 8  

2 9  

3 0  

31 

3 2  

3 3  

3 4  

3 5  

3 6  

3 7  

3 0  

39 

4 0  

41 

4 2  

4 3  

M / E  I N T  M / E  I N T  M / E  I N T  M/E I N T  

N - N I  T R O S O O I M E T H Y L I M I  NE 

N - N I T R O S O n E X A a E U T E R O D I M E T H Y L A ~ I N ~  

N-NITROSOMET#YLVINYLAMINE 

N - N I T R O S O A Z E f l D I N E  

N-NITROSOMETHYLETHYLAMINE 

N - N I T R O S O - N - M E T W O X Y - N - ~ E T ~ Y L A M I N E  

N - N I T R O S O - Z r 2 ~ 4 r 4 - T E T R A D E U T E R O A i E f l D I N E  

42 100 7 4  08  3 0  5 2  4 3  5 1  

8 0  100 46 87 30 4 5  48  3 9  

3 0  100 4 2  9 4  5 7  2 8  5 6  2 5  

3 0  100 41 5 3  8 6  4 3  4 2  3 9  

4 2  100 8 8  6 8  4 3  bb 3 0  La? 

3 0  100 6 0  5 9  4 5  3 3  3 3  1 6  

9 0  100 30 77 32 41 
N-NITROSO-3-PYRROLINE 

N - N I T R O S O P Y R R O L I D I N E  

N - N I T R O S O D I E T H Y L A M I N E  

N-NITROSOMETHYL-N-PROPYLAMINE 

N-NITROSOMETHYLISOPRO?YLAMINE 

41 100 3 2  6 8  39  6 4  

41 100 42 5 9  3 0  58 

44 100 4 2  9 9  102 5 8  

4 2  100 4 3  6 3  44 3 3  

4 2  100 4 3  8 6  5 6  7 6  
N-NITROSO-N-METHYLUREA 

44 100 6 0  9 9  43  0 8  
N-NITROSOMETHYL-2 -HYBROXYETnVLAHINE 

4 3  130 C 2  7 0  44 5 3  
M-NITROSO-N-TRIQEUTEROMETHYLlJRE4 

44 100 6 3  8 4  30 6 9  
N-NITROSO-lr2r3r6-TETRAHYDROPYRIDINE 

1 1 2  100 82 2 5  6 7  10 
N - N I T R O S O P I P E R I D I N E  

4 2  l o a  5 5  6 2  114 4 8  
N - N I T R O S O P I P E R A Z I h E  

5 6  100 8 5  6 4  42 4 3  
M-NITROSOMORPHOLINE 

5 6  100 1 1 6  3 9  3 0  3 3  
N-NITROSOMETHYL-N-BUTYLAMlNE 

4 3  l a 0  4 2  9 9  44 9 7  
N-NITROSOMETHYLISOBUTYLAMINE 

4 2  100 4 3  7 0  41 5 1  
N-NITRQSOMETHYL-SEC-BUTYbAMINE 

5 7  100 4 2  9 5  5 6  9 1  
N-NITHOSOMETHYL-TERT-BUTYLAMINE 

5 9  100 5 6  8 3  4 1  6 3  
N - N I T R O S O E T H Y L - N - P R O P Y L A M I N E  

4 2  100 1 1 6  8 8  5 6  81. 
N - N I T R O S O E T ! 4 Y L I S O P R O ? Y L A M I N E  

4 3  100 1 1 6  9 8  5 6  9 6  
N - N I  TROSO-N-ETHYLUREA 

44 100 4 3  98 7 4  6 4  
N-NITROSOSARCOSINE 

& 3  39 

44 6 2  

100 50 

5 5  5 4  

7 3  2 3  

102  6 9  

3 0  66 

3 1  5 2  

4 3  h l  

5 5  8 

41 42 

3 0  3 1  

8 6  2 6  

7 3  6 6  

3 0  3 6  

41 D8  

3 9  27  

5 7  7 3  

4 2  8 4  

3 0  6 2  

4 2  109 4 3  5 5  7 3  3 3  3 0  2 0  

6 0  l O Q  12C 52 3 0  3 9  9 0  3 3  

3 0  100 4 3  8 4  34 7 9  4 4  7 8  

4 2  100 7 3  7 1  4 3 7 2  1 2 2  2 9  

4 5  100 6 2  4 9  12L. h9 3 0  C 4  

5 6  1 C O  1 2 8  8 0  4 1  6 8  4 2  6 3  

N-NITROSO-313t5t5-TFTRADEUTEROMQRPHOLI~E 

N-NITROSB-N-PENTADEUTEROETHYLU2EA 

N-NITROSOMETMYL-2 -CHLOROETnYLAM!NE 

N - N I T R O S O D E C A D E U T E R O P I P E a I D I N E  

N-NITROSO-2-METHYLPIPERIDINE 

M / E  I N T  

44 2 1  

3 2  18 

41 1 9  

5 5  2 9  

5 6  21 

31 15 

4 6  3 9  

9 8  4 8  

4 3  3 8  

5 9  4 8  

1 0 2  2 3  

57 6 4  

4 2  45 

7 3  2 1  

4 6  2 7  

8 0  7 

3 0  3 6  

4 3  2 6  

4 2  2 3  

7 4  4 2  

44 36 

1 1 6  3 5  

32  2 5  

32  5 5  

41 57 

4 2  44 

44 1 9  

4 6  17 

32 5 1  

8 7  2 9  

r*4 3 1  

5 5  6 3  

M / E  I N T  

32 1 3  

44 11 

8 6  1 5  

44 24  

5 7  14  

5 9  1 2  

33 3 5  

57 3 2  

3 9  30 

3 0  2 6  

41 2 1  

41 4 2  

32  1 4  

3 3  1 8  

3 3  1 8  

5 4  6 

32 2 7  

5 5  2 5  

5 5  1 7  

4 1  39 

3 9  2 9  

5 8  2 9  

116 2 2  

4 3  5 0  

7 0  4 7  

5 9  3 1  

h5  18 

32 1 5  

7 9  48 

3 0  2 0  

3 4  3 0  

8 3  3 8  
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MW 

128 

128 

128 

128 

1 2 8  

129 

1 3 0  

1 3 0  

1 3 0  

130 

1 3 0  

131 

132 

1 3 2  

1 3 6  

142 

142 

142 

144 

144 

1 4 4  

145 

145 

1 4 5  

1 4 7  

150 

1 5 2  

154 

156 

156 

1 5 8  

1 3 8  

PAGE 

44 

4 5  

46 

4 7  

4 8  

49 

50  

5 1  

52 

9 3  

54 

5 9  

5 6 

5 7  

58 

59  

60 

61 

62 

6 3  

64 

65 

66 

67 

6 8  

5 9  

7 0  

7 1  

7 2  

7 3  

7 4  

75 

M / E  I N T  M / E  I N T  M/E  I N T  

N - N I T R O S O - 3 - M E T H Y L P I P E R I D I N E  
42 100 41 9 2  128 48 

N-NITROSO-4-METHYLPIPERI l3 INE 
42 100 41 76  128 56 

N - N I T R O S O - 4 - P I P E R I D O N E  
4 2  100 56  54 1 1 1  4 6  

N-NITROSO-295-DIMETHYLPYRROLIDINE 
4 2  1 0 0  4 1  b 3  55 6 3  

N-NXTROSOHEXAMETHYLENEfHINE 
41 100 42 90 128 59 

N-NITRQSO-1-YETHYLPIPERAZlNE 
99 100 57 56 70 10  

N-NITROSQAZETIDINE-2-CARBOXYLIC ACID 
45 100 5 5  96 3 0  8 9  

N-NITROSODI-N-PROPYLAMINE 
4 3  1 0 0  7 0  64  42 6 3  

N - N I f R O S O ~ I l S O P R O P Y L A M I N E  
4 3  100 42 33 4 1  3 2  

N - N I T R O S O - 3 - P I P E R I D I N O L  
4 3  100 30 7 7  42  5 3  

N - h X T R O S O - 4 - P I P E R I D I N O L  
42 100 5 6  77 43 59 

N-NITROSOTRIMETHYLUREA 
72 100 42 32 43 2 0  

N-NITROSO-N-YETHYL E T H Y L  CARBAMATE 
43  100 30 92 6 0  3 5  

N - N I T R O S O T H I O ~ O R P H O L I N E  
42 100 1 3 2  82 5 5  3 3  

N-NITRQSOMETHYLPHENYLAMINE 
106 100 7 7  9 3  5 1  3 7  

N-NITROSO-296-DIMETHYLPIPERIDlNE 
41 100 69 90 4 2  83 

N-NITROSOHEPTAMETHYLENEIMlNE 
41 100 42 80 5 5  78 

N-NITROSOMETHYLCYCLOHEXYLAMINE 
42 1 C O  8 3  100 5 5  9 5  

N-hITRQSO-2,6-DIMETHYLMORPHOLIN€ 
42 100 41 7 6  70 5 4  

1 ~ 4 - D I N I T R 0 5 0 P I P E R A Z ~ N E  
4 2  100 5 5  5 5  57 44 

N - N I T R O S O P R O L I h E  
4 1  100 99 a 9  69 5 8  

M / E  I N T  

69 4 7  

56 44 

128 44 

1 2 8  6 3  

5 5  44 

58 6 

54 57 

41 45 

70 32 

4 1  49 

1 3 0  5 1  

30 1 3  

58 20 

102 30 

30 32  

142 78 

30 5 5  

142 80 

1 1 4  3 4  

144 42 

6 8  4 1  
N-NITROSOTRIDEUTEROMETHYLCYCLOHEXYLAMlME 

N - N I T R O S O - l r l - D f M E T H Y L - 3 - E T H Y L U R E ~  

N-NITROSO-N-ETHYL ETHYL CARBAMATE 

N-NITROSO-N-METHYL-N ' -h ITROtUANIDINE 

N-NITROSOMETHYLRENZYLAMINE 

45 100 5 5  57 03 4 1  4 1  39 

7 2  100 42 2 7  4 4  2 3  4 3  1 3  

30 100 4 4  44 42 38 55  3 1  

4 3  1 0 0  7 2  1 0 0  42 98 57 0 7  

91 100 42 5 5  5 1  24 3 9  2 3  
l r 4 - D I N I T R O S Q O ~ T A D E U T € R ~ P I P ~ ~ A Z l N E  

4 6  103 50 so  30 4 9  64 37 

44 130 42 60 4 1  5 6  154 5 5  

126 100 41 6 7  5 5  6 5  30  49 

156 PO0 5 3  74 80 50 126 30 

57 100 4 1  8 0  8 4  8 0  L 2  -71 

5 7  100 4 3  98 42 7 5  84 75 

N - N I T R O S O ~ 3 ~ A Z A B I C Y C L O ~ 3 e 2 ~ 2 l N O N A N E  

N - N I T R O S O O C T A M E T H Y L E N E l M I N E  

N-NITROSOGUVACINE 

N - N I T R O S 0 0 1 - N - R U T Y L A M I N E  

N - N I T R O S O D I I S O F 3 U T Y L A M I h E  

M / E  I N T  

30  40 

3 0  3 1  

1 1 2  2 7  

46 38 

30 39  

100 5 

41 4 8  

3 0  2 5  

130 28 

71 48 

5 5  50 

44 1 3  

42 1 3  

45 26 

. 39 26 

55 6 5  

44 54 

6 1  48 

43  18 

84 41 

42 36 

64 27 

30 10 

43 2 2  

101 3 5  

7 7  20 

3 2  3 2  

9 5  41 

42 47 

4 1  29 

43 64 

1 1 5  6 2  

M / E  I N T  

5 5  33 

5 5  3 1  

3 0  24 

39 33 

44 37 

45 5 

85 4a 

130 22 

58 24 

130 42 

4 4  45 

73 9 

07  1 3  

32 2 2  

1 0 7  2 5  

4 4  60 

1 1 2  5 2  

4 1  44 

39 16 

30 39 

3 0  33  

73 2 7  

56 8 

45 2 1  

4 6  26 

30 16 

1 5 2  28 

30 3 5  

44 43 

39  27 

30 57 

4 1  b 0  
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MW 

1 5 8  

1 5 8  

158 

1 5 8  

1 5 8  

158 

1 5 9  

1 5 3  

1 6 0  

1 6 1  

1 6 2  

1 6 2  

1 6 5  

1 7 0  

170 

1 7 2  

1 7 2  

1 7 2  

173  

1 8 4  

1 8 6  

1 9 6  

I98 

2 0 4  

2 1 0  

2 1 2  

2 1 2  

2 2 6  

2 2 8  

2 3 0  

2 b 2  

PAGE 

7 6  

4 4  

78  

7 9  

60 

a i  
8 2  

8 3  

8 4  

85  

8 6  

8 7  

88  

8 9  

90  

9 1  

9 2  

9 3  

9 4  

9 5  

96 

97  

9 8  

9 9  

100  

101 

1 0 2  

1 0 3  

104 

105  

1 0 6  

M / E  I N T  M / E  I N T  M / E  I N T  

N t N ' - D I N I f R O S O H O M @ P I ~ E ~ ~ Z ~ ~ E  

N t N ' - D I N I T R O S O - Z - M E T H Y L P I P E R A Z I N E  

N - N I T R O S O P I P E C O L I C  A C I D  

N - N I T R O S O N I P E C O T I C  A C I D  

N - N I T R O S O I S O N I P E C O T I C  A C I D  

N - N I T R O S O - L - P I P E C O L I C  A C I D  

N-NITROSO-2-DEUTEROPIQE60bIC ACID 

N - N I T R O S O - l - M E T H Y L - 3 P 3 - D I E T n Y L U R E A  

N-NITROSO-4-HYDROXYPROLINE 

N-NITROSO-N-ETHYL-N'-NITROGUANIDINE 

N - N I T R O S O I M I N O D I A C E T I C  A C I D  

4 3  1 0 0  4 2  7 5  98 42 

5 6  1 0 0  98  53  4 2  5 2  

8 3  1 0 0  55  7 4  113 5 6  

55 100 1 2 7  8 9  6 2  7 2  

8 2  100  4 2  7 1  1 2 8  4 5  

8 3  100 55  7 1  113 5 0  

84 100 56 6 8  114 5 4  

72 100 100 8 5  64 4 3  

5 6  100 4 1  8 6  3 0  7 2  

43 100 3 0  3 4  72  3 3  

42  100 3 0  5 3  8 8  4 8  

Y / E  I N T  

5 6  41 

6 9  2 6  

61  2 3  

5 6  55  

5 5  42 

8 4  31 

85 40 

4 2  3 8  

4 2  5 3  

442 31 

1 1 7  2 9  
N-NITROSO-l~ltl'rl'-TETRADEUTERClDI-N-BUTYL.AMINE 

5 9  100 4 6  8 8  3 0  8 1  8 7  7 2  
N-NITROSO-N-PHENYLUREA 

6 5  100 93 9 8  77  95  1 3 5  7C 
N-NITROSOGUVACOLINE 

5 3  100 1 7 0  E5 8 0  8 2  1 4 0  57  
N - N I T R O S @ - ~ ~ ~ ~ ~ P ~ - T E T R A M ~ ~ ~ ~ ~ P ~ P ~ ~ ~ D I N E  

41  100 69 100 55  7 2  5 6  6 9  
NtN'-DINITROSO-2c5-DIMETHYLPIP€RAZrNE 

5 6  100 1 1 2  4 2  41 2 3  4 2  2 3  
N ~ N ' - D I N I T R O S O - ~ P ~ - D I Y E T W Y ~ P I P E ~ A Z ~ N E  

1 1 2  100 7C 6 0  5 6  4 0  6 9  2 7  
l t 5 - D I N I f B O S O - 1 , 5 - D I A Z A C Y C 6 a B C T A N E  

8 4  190 3 0  8 9  1 1 2  7 5  41 6 6  
N-NITROSOTRIETHYLUREA 

100 100 7 2  8 3  5 6  4 5  b 4  40  
N - N I T R O S C J - ~ ~ Z ~ ~ , ~ - T E T R A M E T H ~ L - ~ - P I P E R I D O N E  

5 6  190 41 3 5  4 2  2 7  3 9  1 7  
N - N I T R 0 5 0 - 2 ~ 2 t 6 t 6 - T E T R A M E f H Y L - 4 - P I P E R I O I N ~ L  

7 1  100 5 7  9 8  8 6  8 1  41 56 
N-NITROSOCARBAZQLE 

1 4 0  1 6  1 3 9  1 3  16.7 100 1 6 6  7 3  
N - N I T R O S O D I P H E N Y L A Y I h E  

1 6 9  100 163 52 167  3 3  3 0  32 
N-NITROSOPHEUMETRAZINE 

7 c  100 1 7 6  68 4 2  1 9  1 0 5  10 
N - N I T R O S O B I C Y C L O H E X Y L A Y I N E  

55  8 1  4 1  7 5  6 7  31 8 3  1 c o  
N - N I T R O S O D O D E C A M E T H Y L E N E I M I N E  

41  1 C O  55  9 7  4 4  7 1  4 3  7 2  
N-NITYOSOPMENYLBENZYLAMINE 

1 8 2  100 7 7  81 9 1  4 2  1 0 5  33  
N - ~ I T R e S O D I B E N Z Y L A ~ I N E  

9 1  100 6 5  14 2 2 6  11 92  9 
N-NITROSCMETHYLDODECYLPMlNE 

2 1 1  100  4 4  6 4  4 3  6 3  7 4  3 9  
M-NITRO50-1-NAPHTMYL-M-METHYLCARBAMATE 

1 1 5  100 1 4 3  7 2  1 4 4  2 6  1 1 6  14 
N-NITBOSOMEThYLPHENIDATE 

1 1 3  100  8 3  6 3  1 2 1  3 3  55 2 3  

M / E  I N T  

41 36  

'41 20 

84 18  

8 2  53 

41 2 3  

41 29 

55  36  

56  2 4  

44 53  

5 6  2 0  

4 3  2 7  

lp3 6 8  

9 2  41 

8 1  4 8  

4 2  6 3  

7 0  20 

4 3  2 4  

4 2  6 5  

4 2  2 9  

8 3  1 5  

56  5 5  

1 6 5  11 

5 1  32 

7 7  9 

138 3 1  

1 8 2  6 0  

183 3 0  

3 9  6 

7 3  3 3  

8 9  8 

91 18 

M / E  I N T  

1 2 8  3 1  

30 2 0  

4 2  1 6  

4 4  (13 

30 22  

4 2  2 4  

57  21 

3 0  1 9  

1 1 5  46 

1 1 5  1 9  

44 2 6  

4 7  59 

39  38 

45 4 5  

3 9  4 6  

6 9  1 8  

6 3  2 4  

8 3  55  

3 0  i 4  

9 7  15  

4 2  64 

3 0  5 

3 9  2 1  

56  6 

5 4  3 0  

3 0  5 9  

51 2 8  

5 1  5 

4 2  3 2  

6 3  7 

1/69 1 6  
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2 . 3  INDEX B Y  RASE PEAK 

BASE PAGE M / E  INT M/E IkT M/E INT M/E INT M / E  INT M / E  INT 

30 67 

30 40 

30 14 

3 0  1 5  

30 17 

41 64 

41 59 

41 90 

4 1  101 

41 48 

41 60 

41 19 

41 20 

4 2  6 1  

42 6 2  

42 6 3  

42 57 

42 86 

42 4 7  

42 44 

42 45 

42 54 

42 4 6  

42 41 

42 39 

42  2 2  

4 2  2 3  

42 35 

42 32 

4 2  28 

42 12 

42 16 

N-NIYROSO-N-ETHYL ETHYL CARBAMATE 

N-NITROSO-N-PENTADEUTERC~ETHYLUREA 

N-NITROSOMETHYLVINYLAMINE 

N-NITROSOALETIDINE 

N-NITROSO-N-METHCXY-N-METHYLAMINE 

N-NITROSOPROLINE 

N - N I T R O S O - 2 t 6 - D I M E T H Y L P I P E R I D I N E  

N*NITROSO-2c2,6r6-TETRAMETHYLPfPERIDI  

N-NITROSODODECAMETHYLENEIMINE 

N - N I T R O S O H E X A M E T H Y L E N E I M I N E  

N-NITROSOHEPTAMETHYLENEIMINE 

N-NITROSO-3-PYRROLINE 

N-NITR050PYRROLIDINE 

N-NITROSCMETHYLCYCLOHEXYLAMlNE 

N-NITROSO-296-DIMEThYLMORPHOLINE 

1,4-DINITROSOPIPERAZINE 

N-NITROSOTHIOMORPHOLINE 

N-NITROSOIMINODIACETIC A C I D  

N - N I i R O S O - 2 r S - D I M E T h Y L P v R R O L I O I N E  

N-NIYROSO-3-METHYLPIPERiDINE 

N-NITROSO-4-METHYLPIPERIDINE 

N-NITROSO-4-PIPERIDINOL 

N-NITROSO-4-PIPERIDONE 

N-NITROSOMETHYL-2-CHLCROETHYLAMINE 

N-NITROSOSARCOSINE 

N-NITROSCMETHYL-N-PROPYLAMIME 

N-NITROSOMETHYLISOPROPYLAMINE 

N-NITROSOETHYL-N-PROPYLAMrhE 

N-NITROSOMETHYLISOBUTYLAMINE 

N-NITROSOPIPERIDINE 

N-NITROSODIMETHYLAMINE 

N - N I f R a S O N E T H Y L E T H Y L A ~ I ~ ~ E  

30 100 44 44 42 38 

30 100 43 84 34 79 

30 100 42 94 57 28 

30 100 41 53 86 43 

30 100 40 59 45 3 3  

41 100 9 9  89 69 58 

4 1  100 69 90 42 8 3  

41 100 69 100 55 72 

41 100 55 97 44 71 

41 100 42 90 120 59 

41 100 42 00 55 78 

41 100 32 68 39  64 

41 100 42 59 30 58 

42 100 83 io0 5 5  95 

42 100 41 7b 70 54 

42 100 5 5  55 57 44 

42 100 132 82 56 33 

42 100 30 53 88 48 

42 100 41 63 55 6 3  

42 1 0 0  41 92 126 48 

42 100 41 76 1 2 8  56 

42 130 5 6  77 43 5 9  

42 100 5 6  54 111 46 

42 130 73 7 7  43 72 

42 130 43 55 7 3  3 3  

42 100 43 63 44 3 3  

42 100 43 a6 56 76 

42 200 116 88 56 84 

42 100 4 3  7 0  41 5 1  

42 100 5 5  62 114 48 

42 100 74 88 3 0  52 

42 100 88 60 43 66 

56 31 43 22 45 21 

44  78 32 51 79 4 8  

56 25 41 19 86 15 

42 39 55 29 44 24 

33 16 3 1  15 59 12  

60 41 42 36 30 3 3  

142 7a  55 65  44 60 

39 46 56 69 4 2  63 

43 70 182 60 30 5 9  

55 44 30 39 44 37 

NE 

30 55 44 54 112 52 

44 62 98  49 

100 50 43 30 

142  ao 61 40 

114 34 43 18 

144 42 94 41 

102 30 45 26 

117 2 9  4 3  27 

128 6 3  56 38 

6 9  47 30 40 

5 6  44 30 31 

130 51 55 50  

128 44 112 27 

1 2 2  29 8 7  27 

3 0  20 44 19 

73 2 3  102 2 3  

102  69 57 6 4  

57 73 32 55 

30 36 44 36 

67  32 

39  30  

41 44 

39 16 

30 3 9  

3 2  22 

44 26 

39 33 

55 3 3  

55 31 

44 45 

30 2 4  

30 20 

45 la 

41 21 

41 42 

43 50 

39 29 

41 42 30 36 32 27 

43 51 44 21 32 13 

30 42 56 2 1  5 7  l /t  



a 

B A S E  

4 3  

4 3  

43 

4 3  

4 3  

4 3  

4 3  

4 3  

4 3  

4 3  

44 

44 

4 4  

4 4  

44 

4 5  

4 5  

4 6  

4 6  

5 3  

55  

5 5  

5 6  

5 6  

56 

5 6  

56  

5 6  

5 7  

57 

57 

57 

PAGE 

5 6  

7 6  

5 8  

8 5  

5 1  

52  

53  

36 

3 1  

2 5  

71. 

21 

2 4  

26  

37  

6 5  

5 0  

4 2  

YO 

fl9 

7 9  

29  

7 7  

9 1  

95  

8 4  

4 3  

3 0  

7 4  

75 

3 3  

3 4  

M/E I N T  M / E  I N T  M/E I N T  

N-NITROSO-N-METHYL E T H Y L  CAFZBAiPiIATE 
4 3  1 0 0  30  92 6 0  3 5  

NIN'-DINITROSOHOMOPIPERAZINE 
613 1 0 0  42 7 5  98  4+2 

N - N I  TROSO-N-METHY L-N'-N I TROCLlAMIDI  NE 
4 3  1 0 0  7 2  100  42 9 8  

N-NITR6SO-N-ET#YL-N1-NITROGUhNIDINE 
43 100 30 3 4  72 3 3  

N-NITROSODI-N-PROPYLAMINE 
4 3  1 0 0  7 0  6 4  4 2  6 3  

N-NITROSODIISOPROPYLAMINE 
4 3  1 0 0  4 2  3 3  4 1  32  

N - N I T R O S O - 3 - P r P E a I D I N O L  
4 3  100 30  7 7  4 2  5 3  

N-NITROSOEfHYLISOPROPYLAMINE 
4 3  100  1 1 6  98  56  9 6  

N - N I T R O S O M E T H Y L - N - B U ~ Y ~ A M I N ~  
4 3  1 0 0  42 9 9  4 4  97 

N-NITROSOMETHYL-2-HYCROXYETHYLAMINE 
43 1 0 0  4 2  7 8  4 4  53  

N - N I T R 0 5 0 - 3 - A Z A 9 I C Y C L O ( 3 ~ 2 . ~ ) N O N A N E  
4 4  1 0 0  4 2  6 0  41  5 6  

4 4  1 0 0  4 2  99 102  5 8  

44 100 6 0  9 9  43 8 8  

&4 100 6 3  8 4  30 $ 9  

4 4  100 4 3  9 8  7 4  6 4  

N - N I T R O S O D I E T H Y L A Y I N E  

N-NITROSO-N-METHYLUREA 

N-NITROSO-N-TRIDEUTEROMETHYLUR€A 

N-NITROSO-N-ETHYLUREA 

M / E  I N T  

50 20  

56  4 1  

5 1  07 

42 31 

41 45 

7 0  32 

4 1  49 

4 2  0 4  

7 3  6 4  

31 52 

1 5 4  56  

56  5 4  

3 0  6 6  

4 3  6 1  

3 0  6 2  
N-NITROSOTW~CELJTEROMETHYLCYCLOHEXYLAMINE 

4 5  100 55 5 7  8 3  ( e l  41 

4 5  100 55 9 6  3 0  8 9  5 4  

4 6  100 6 2  4 9  1 2 4  * 9  3 0  

46 1 0 0  6 0  5 0  30  4 9  6 4  

53  1 0 0  1 7 0  85  00  82  1 4 0 

55 100 1 2 7  89  42 7 2  56  

5 6  100 85  6 4  42 6 3  3 0  

5 6  1 O C  9 8  53  42 52 69 

56 100 112 4 2  41 2 3  4 2  

5 6  100 41 3 5  4 2  2 7  3 9  

5 6  100 4 1  0 6  3 0  72 n 2  

5 6  100 1 2 8  8 0  41  4 8  4 2  

5 6  1 0 0  1 1 6  3 9  30  3 3  86  

5 7  100 41  00 0 4  8 0  4 2  

57 100 4 3  9 0  4 2  7 5  8 4  

57 100 4 2  9 5  5 6  9 1  4 1  

57 100 5 6  0 3  4 1  6 3  3 9  

N - N I T R O S O A Z E T I D I N E - 2 - C A R B Q X Y b I C  A C I D  

N - N I T R O S Q Q E C A D E U T E R O P I P E ~ ~ D ~ ~ E  

l r 4 - D I N I T R O S O O C T A D E U T E R O P I P E a A L I M E  

Y - N  I TROSOGUVACOL I NE 

N - N I T R O S O N I P E C O T l C  A C I D  

N - N I T R O S O P I P E R A Z I N E  

NtN'-DINITRO50-2-METHYLPIPERAZINE 

N ~ N ' - D I N I T R O S O - ~ P ~ - ~ I M E T ~ Y L P I P E W A Z I N E  

N - N I T R O S O - 2 t 2 t 6 t 4 - T E T R A M E 9 H r L - 4 - P I P E R I D O N E  

N - N I T W O S O - ~ - ~ ~ Y D R Q X Y P R C J L ~ N E  

N - N I T B O S O - 2 - M E i H Y L P i P E R I D l N E  

N-NITROSOMOR?HOLINE 

N - N I T R O S O D I - Y - B U T Y L A Y I N E  

N-NITROSODIISOBUfYLAMIN€ 

N-NITR053~EV~YL-SEC-BUTYlAMINE 

N-NITROSOMETHYL-TERT- f3UTYLAMINE 

3 9  

57 

4 4  

37 

57 

55 

31  

2 6  

2 3  

1 7  

53  

63  

26 

71 

7 5  

4 8  

2 7  

M / E  I N T  

4 2  13 

41 3 6  

1 0 1  35 

56 20 

3 0  25 

1 3 0  28  

7 1  48 

41 57 

7 4  42 

7 3  2 1  

9 5  4 1  

57 4 0  

4 2  4 5  

4 6  27 

4 2  44 

64  27 

4 1  4 0  

4 4  3 1  

32 3 2  

81 4 8  

0 2  53 

k 3  2 6  

4 1  2 0  

70 20 

83 1 5  

44 5 3  

55 6 3  

42  2 3  

4 3  64  

1 1 5  6 2  

116 3 5  

M / E  l N T  

8 7  13 

1 2 6  31 

45 26 

1 1 5  1 9  

130 22 

50  24  

130 42 

7 0  07 

4 1  3 9  

30  1 8  

3 0  35 

3 0  2 6  

32 14 

3 3  1 8  

5 9  31 

79 7 7  

8 5  4 8  

34  3 0  

1 5 2  29 

4 5  4:  

44 4 3  

55 2 5  

3 0  2 0  

6 9  1 8  

97 1 5  

115 4 6  

03  30  

5 5  1 7  

3 0  57 

41 6C 

50 2 9  

32  25  1 1 6  22 
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B A S E  

59 

60 

65 

70 

71 

72 

72 

72 

80 

a 2  

83 

83 

03 

84 

84 

90 

91 

91 

99 

100 

106  

112 

112 

113 

1 1 5  

126 

1 5 6  

167 

169 

1 8 2  

2 1 1  

PAGE 

87 

39 

8 8  

99 

96 

55 

66 

8 3  

13 

80 

78 

8 1  

100 

93 

8 2  

18 

69 

103 

49 

94 

56 

9 2  

27 

104 

105 

72 

73 

97 

98 

102  

104 

M / E  I M T  M/E I h T  Y / E  I N T  M / E  I N T  M / E  I N T  M/E  I N T  

N-NITROSO-lrlil'~l'-TETRADEUTERODI-N-5UTYLAMINE 

N - N ~ T R O S O - ~ ~ ~ ~ ~ P ~ - T E T R A D E U T E R O M O R P H O L I N E  

N-NITROSO-N-PHENYLUREA 

N-NITROSOPHENMETRAZINE 

N - N I T R O S O - ~ ~ ~ ~ ~ P ~ - T E T R A M E T H Y L - ~ - P X P E R I D I ~ O L  

N-NITROSOTRIMETHYLUREA 

N-NITROSO-191-DIMETHYL-3-ETHYLUREA 

N - N I f R O S O ~ l - M E T H Y L - 3 r 3 - D I E T H Y L U R E A  

N-NITROSOHEXADEUTERODIMETHYLAMINE 

59 l o o  46 8 8  30 81 87 72 43 68 47 59 

60 100 120 52 30 39 90 3 3  46 17 32  1 5  

6 5  100 93 9 0  77 9 5  1 3 5  7 0  92 41 39 3a  

40 100 1 7 6  48 42 19 105 10 77 9 56 6 

71 100 57 99 86 6 1  41 5 P  56 55 42 44 

72 100 42 3 2  43 20 30 1 3  44 13  73 9 

56 8 7 2  100 42 2 7  46 2 3  43 10 

42 100 100 8 5  44 43 42 36 56 24 30  19 

8 0  100 46 89 30 6 5  40 39 3 2  16 44 11 

82 100 42 71 128 45 5 5  42 41 2 3  30 22 

42 16 83 100 5 5  74 113 54 41 2 3  

8 3  100 55 77 113 50 84 31 41 29 42 24 

6 3  l o o  5 5  8 1  41 75 67 31 138 31 54 30 

84 100 30 89 1 1 2  75 41 66 42 65 83 55  

5 5  36 57 2 1  84 Z C O  56 6 8  114 54 85 40 

90 100 30 77 32 41 43 39 46 39 33 3 5  

9 1  1 C O  42 5 5  5 1  24 39 23 77 2 0  30 1 6  

9 1  100 6 5  14 2 2 6  1 1  92 9 39 6 5 1  5 

99 1 0 0  5 7  56 70  10  56 6 1 0 0  5 45 5 

1oc 100 12 83 5 6  45 44 40 42 29 30 14 

106 100 77 '93 5 1  37 30 3 2  39 26 107 2 5  

1 1 2  109 7 0  6 0  5 6  40 69 27 43 24 8 3  24 

1 1 2  1 0 0  8 2  2 5  6 7  1 0  5 5  8 so 7 54 6 

113 100  a 3  6 3  121 3 3  5 5  2 3  91 18 1 4 9  16 

1 1 5  100 143 72 144 26 116 14 a9 a 6 3  7 

126 100 41 6 7  55 6 5  3 0  4 9  42 47 44 6 3  

1 5 6  100 5 3  74 80 5 0  126 30 41 29 39 27 

16'7 100 166 73 140 16 139 13 163 11 3 0  5 

169 L O O  168 5 2  167 3 3  30 3 2  5 1  3 2  39 2 1  

5 1  2 a  1 8 2  1.00 7 7  8 1  

211 100 4 4  6 7  43 6 3  74 39 73 3 3  4 2  3 2  

30 10 

N - h I T R O S O I S O N I D E C O T I C  A C I D  

N - N I T R O S O P I P E C O L I C  A C I D  

N - N I T R O S O - L - P I P E C O L I C  A C I D  

N - N I T R O S O D I C Y C L O H E X Y L A M l N E  

lt4-D1NITROSO-lt5-OIALACYCLOOCTANE 

N-NITROSO-2-DEUTEROPIPECOLIC A C I D  

N-NITR050-2~2~4~4-TETRADEUTEROAZETIDINE 

N - N I T R O S O M E T H Y L B E N Z Y L A M I h E  

N - N I T R 0 5 0 D I B E N Z Y L A M I N E  

N-NITROSO-1-METHYLPIPERbZINE 

N - N I T R O S O T R I E T t i Y L U R E A  

N-NITROSOMETHYLPHENYLAMINE 

84 16 

N I N ' - D I N I T R O S O - ~ ~ ~ - D I Y E T H Y L P I P E R A Z I N E  

N-NITROSO-ltZt3,6-TETRAHYDROPYRIDINE 

N-NITROSOMETHYLPHENIDATE 

N-NITROSO-1-NAPHTHYL-h -METnYtCARBAMATE 

N - N I T k O S O O C T A M E T t - i Y L E N E I M I N E  

N-NITGOSOGUVACINE 

N-Pi ITROSOCARSAZOLE 

N - N I T S O S O D I P H E N Y L A M I N E  

~ ~ - N I T 9 0 5 0 P H E N Y L B E h Z Y L A M I N E  

N-NIT50SOMETHYLDGDECYLAMINE 
91 62 1 0 5  3 3  1 6 3  30  



3 . 1  PF33PAR4‘l’ION OF COMPOUNDS I___._____~........_.I. 

All of t h e  N-nitroso coiiipountls were prepared by react. i .on of t h e  

secondary airino compomd with a 2- t o  3--fold molar r a t i o  of sodium 

n i t r i t e  i n  a c i d  s o l u t i o n ,  e i t h e r  hydrochlor ic  a c i d  a t  O 0 C  or, more 

usua l ly ,  acet ic  a c i d  a t  rooin tc?rpt?rature. The best  y ie7 .d~  were ob- 

tai-ned, usua l ly  wi th  a c e t i c  ac id ,  and o f t e n  approached 100% of 

t h e o r e t i c a l ;  r e a c t i o n  t imes of 1 o r  2 hours were adequate. Most of 

t.he amino compounds w e r e  f r o m  Aldrich Chemi-cal Company, Milwaukee, 

Wisconsin, b u t  some were from Eastman Orgarii c Chemicals, Rochester,  

New York, and K and K Labora tor ies ,  N e w  Yorrk. 

A t  completion of t h e  r e a c t i o n  the  s o l u t i o n s  were e x t r a c t e d  twice 

with an  equal  volume of e t h e r  or, more usua l ly ,  methylene ch lo r ide .  I n  

t h e  case of -the n e u t r a l  n i t r o s o  compounds I o t h e r  than  ni t rosamides , t h e  

e x t r a c t s  wnre shaken with anhydrous sodium carbonate ,  f i l t e r e d  and the 

so lven t  was evaporated i n  a stream of n i t rogen  a t  room temperature.  ‘i’lie 

r e s i d u a l  ni t rosamine was d i s t i l l e d  i n  v a c i ~  i f  a l i q u i d ,  o r  crysta1.I.i zed -___ 

from methanol i f  a s o l i d .  The e x t r a c t i o n  of ni t rosamino ac ids  f : m m  t h e  

reac.t:ion mixtures was with e t h e r ,  which was d r i e d  with anhydrous may- 

nesium s u l f a t e  and the  s o l u t i o n  evaporated i n  ni t roger ,  t o  a small. volirine, 

from which t h e  nitrosamiiio ac ids  c r y s t a l  I-ized. 

The n i t r o s  oalky l u r e  as a.nd n i t  rosoalky 1 guanidines c r y s t a l  1.i zed f r o m  

t he  n i t r o s a t i o n  mixtures and were f i l t e r e d  off and r e c r y s t a l l i z e d  f r o m  

methanol. N i t  r o s o t r i  a lky l  ure as and n i  tr-os oa lkyl  carbamates were e x t r a c t e  cl 

wi th  methylene ckdoride o r  ekher ,  d r i e d  w i ’ i h  magnesium s u l f d t e  and, a f t e r  

removal of t h e  so lven t ,  d i s t i l l k d  iil vacuo. 
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All nit rosamines were s t o r e d  i n  t h e  dark and nit rosamides i n  a sub- 

zero f r eeze r .  

P u r i t y  of the  compounds w a s  e s t a b l i s h e d  by sharpness  of melti.ng 

po in t  o r  b o i l i n g  p o i n t ,  molar a b s o r p t i v i t y  i n  water  or ethanol.  and, occas- 

i o n a l l y ,  by t h i n  l a y e r  chromatography and by elemental  analys- is  . 
3.2 MASS SPECTROMETRY 

T h e  mass s p e c t r a  were obta ined  on a s ingle- focus ing  mass spectrom- 

e t e r  [ 30 .5  c m  ( 1 2  i n )  r a d i u s ,  90° magnetic sector] cons t ruc ted  a t  t h i s  

l abora to ry .  The s p e c t r a  a r e  low re so lu t ion  d a t a  (M/AM<~ooo) recorded w i t h  

a l i g h t  pen osc i l l og raph .  The d a t a  were t r a n s f e r r e d  manually t o  punched 

cards  €or  computer reduct ion and p l o t t i n g .  Acce lera t ing  vol tage  was 4 kV, 

and i o n i z i n g  vol tage was 70 eV. The source can p res su re  was maintained a t  

less than 5 X t o r r  uncorrected.  The sample was in t roduced  v i a  a 

vacuum-lock d i r e c t - i n s e r t i o n  probe operated a t  t h e  lowest tem1xrature re- 

qu i r ed  t o  g ive  a s u i t a b l e  spectrum, genera l ly  below 1 0 0 ° C .  
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~ ~ - h I T R O S O D I Y E T H Y L A M I ~ F  
" W  7 4  C2.HO.NZ.0. 

Y / F  I hT M / E  I N T  
32.0 5 2 . 4  39.c  3.6 
32.0 1 9 . 4  43 .0  9.7 
39.0  2.4 41.0 12.1 

100 

80 

so 

40 

20 

(3 
30 

Y / E  I N T  M / E  I NT Y /  E I i < T  
42.0 100.0 4 5 . 1  8 .5  7 4 . 0  87 .8  
43.0  51.2 53 .0  1.2 7 5 0 0  2 e L  

4 4 . 0  2 0 . 1  

50 70 90 110 130 -150 170 190 210 230 
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1 
30 
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Y-NITROSOMETHYLVINYLAMINE 
YirJ F)b C3rH5eN2.0 .  

'?/E INT 
3 0 . 0  100.0 
31.0 4.4 
32.0 1.1 
32.0 0.5 
35.0 9 . 5  
36.0 0.5 
? 7 m 3  O m 5  

39.9 7.3 
38.3 3.9 

M / E  I Y T  
40.0 1209 
41.0 19.1 
42.0 93.e 
43.0 4Q4 
4 O e C  4 - b  
45.0 Q.5 
4 7 . 0  2 . 2  
48.0 1.1 
49.0 0.5 

N / F  I N 1  
5 0 . 0  1.1 
51.0 2.8 
52.0 4.4 
5 3 . 0  3.9 
5 4 r C  13r6 
55.0 14.0 
56 .0  15 .2  
57.0 27.5 
58.3 1.1 

Y / E  I N T  
53.0 1.1 
56 e 0  1.6 
67.0 11.2 
6 8 e 0  7.3 

7300 0.5 
78 .0  0.5 
79.0 0.5 

69.C 494 

M / E  I ILT 
R O . O  5.0 
E1.0 6 - 7  
e2.0 1.1 
e 3 . 0  7.8 
e4.0 0.5 
e5.0 4 . 4  
E 6 0 0  15.1 
€3700 1.1 
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Y-NIT?OSOAZFTIDTNF 
yw = 8 6  C3.Hh.NI.O. 

V / F  I UT M / €  I Nl M / F  I N T  M / C  I N T  
s2.c  10cI.o 4 C . C  14.2 51.0 4.0 5h.C) 14.2 
341.0 2.0 41.C 57 .0  52.P 6.1 57.0 1 2 . 7  
??e0 12.2 42.0 3 P a l  53.0 4.Q 5H.0 2.3 

3e.c 6.1 4L.Q 2 4 . 4  5 5 . c  2 P . C  68.C 7 . 3  
' 0 . O  21.4 50.C 2.C 

3 7 . 0  4.0 4 3 . 0  9.1 54.c 2? .4  6 7 . 0  ?*CI 

( ' 2  5 F 9  VF' V E T  A S T  A P L E  
1 4 . 3 9  1 4 . 5 9  2 0 . 5 9  Z G D ? ~  25.2e 37.29 

V I E  I N i  

711.C 2 .r, 
7100 210 
Ph.0 4 2 . 9  
0 7 . 3  2.0 

f9,o 10.2 
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N - N ~ T R O S C M E T H Y L E T H Y L A ~ I N E  
b'd = 9F C 3 . N 8 a N 2 m O a  

M/F I N T  M / E  I N T  M / E  I N T  
3 0 . 0  42.4 4 0 0 0  5.4 45.0 6.8 
31.0 1.3 41.0 10.9 52.0 1.3 
32.0  l a 3  42.0 100.0 5 4 . 0  2.7 
3 8 . 0  l a 3  4 3 0 0  65.7 5 5 . 0  1.3 
39.0  2.7 4 4 r 0  5.4 5 6 . 0  20.5 

ORSERVFC V F T A S T 4 R L E S  
15 .59  7 4 a C 9  41.29 5 4 0 2 9  5 7 . 4 ,  6 0 . 5 9  

30 

M / F  I NT M /  E I NT 
57.0 13.6 71.0 1.3 
58.0 2.7 73.0  5 

60.0 4 0 1  09.C 2.7 
53.0 2.7 ea.0 60.1 .  
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... 

N-NSTROSO-N-HETHOXY-N-MEfHYLAMINE 
M W  = 90 CtrHb.NZ.02 

X / E  I N ?  M / E  I N T  M / E  I Y T  M / E  INT 
30.0 100.0 3 3 0 0  15.7 43.0 3.2 49.0 1.1 
31.0 1 5 . 7  41.0 106 44.0 6.1 58r0 l o 1  
32.0 3.1 42.0 2.4 45.0 3 2 . 7  59.0 12*4 

GASERVED M E T A S T A R L E S  
18eI.9 

M I €  I NT 
60.0 5 5 8 9  
61.0 2.3 

30 

t 
1 I I I I 1 1 1 1 1 1 1 

50 70 90 110 130 150 170 190 210 230 
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I r - ~ - - - -  --I.""r ......... 

Y-''4 I TR050-2  t 2 9 4 9 4 - T  F T RADEUTFQOALFT IC 1 NuE 
M!4 = 9 0  C?.I i2 .34*Y2.3 

60- 

40-. 

20- 

01 

" c /E  I I\,T 
30.0 7 7 . i  
31.0 21.0 
3 2 . 0  4 1 . 2  
33.0 35.C 

3 6 . C  [' . R 
37.0 ..e 
30.0 2.6 
3 9 . 0  0 . 7  

34.0  7.8 

M I ;  

40.0  
Ir1.r 
4 2 . 0  
4 3 0 3  
4 4 r 0  
4 5 . 2  
4 5 0 3  
47.0 
40.0 

C a S C R V E C  CETASTAPLEC 
2 3 . 5 9  7 6 . 5 9  

M / E  
53.0 
51.: 
5 i . c  
53 .0  
5 L . P  
5?.!. 
56 .3  
5 7 . 3  
56.0  

t 

I N T  

0 . 8  
1.7 
2 - b  
2.6 
: . 5 

1 c . r> 

16.0 
l"? 

r.e 
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N-NITROSG-3-PYRROLINE 
M W  = 9 8  C4eH6eNZmOe 

14 I. E I Y T  M / €  
? O I C  27.7 45 .0  
3 1 c O  4 .4  4 6 r 0  
32.0 62.2  4 7 . 0  
33.1: 5.5 48.0 
34.C 1.1 49.0 
36.0 l r l  50.0 
5 7 . 0  5 . 0  51 .0  
38.0 9 b 4  5 2  e 0  
lQ.0 5813 53.0 
4c.o 1 . 3  54.0 
4 1 1 0  “ 1 . 6  5 5 . 0  
*?.? 2 3 . 3  56.0 
4 3 . 0  20 .5  57.0 
14.0 56.6 58.0 

(?3 SF 9 V D $4 5 T A S: A n L E 5 
Z L . 8 9  ? 7 . 7 ,  67.0, 

I NT 
h.4 
5.5 
0 0 5  
9.5 
1.1 
3.3 
3.8 
2.7 
9.4 
5 . 5  

11.1 
10.0 
11.0 

4.4 

M / E  I NT 
59.0 2.7 
60.0 3.3 
61.C 1.1 
62.0 0.5 
6 3 . 0  1.1 
6 4 . 0  1.1 
65.0 1.1 
66.0 2.? 
67.0 2P.R 

b9.C 7 . 2  
70.0 5.5 
71.0 5.5 

68.0  22.7 

M / E  I NT 
72.0 1.6 
73.0 ’3.5 
7 4 . 0  0.5 
75.0 3.5 
76.0 3.5 
77.0 l r h  
7a.o 1.6 
79.0 l a 6  
80 .0  1.1 
nl.0 6.1 
R2.C 3.3 
8 3 . 0  3.3 
P4.C 3.3 

M /  € 
R5r0 
96mG 
87 .0  
89.0 
9219 
93.0  
941  0 
95 .0  
96r0 
97r0 
98.0 L 

99.0 
100.G 

I NT 
2.7 
1.1 
0.5 
1.1 
l r l  
1.1 

2.2 
1.6 
2.7 

t5  D O  

2.7 
1.1 

0 8 5  

r 

L 

I 

I I I I I I I 1 1 1 I -+ 
1 50 70 90 110 130 150 170 190 210 230 
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40- 

20- 

a 

Y-NITQ0SCPYRROLIDINE 
vw = 1 0 0  C4.YB.U2.3. 

W/E ! h t  M / =  I V T  
30.0 5 ' 0 6  b0.C i? .?  
32.0 15.2 41.2 100.5 
36.0 0 . 9  4 2 . 0  5 P . 5  
37.0 3 . e  43.C 31.5 
38.0 b o b  * 4 r @  4.2 
39.9 29.5 50.3 1.4 

3eSERVE3 M E T A S T A R L E S  
2 4 . 8 ,  26.5, 3 7 . 2 (  3 9 r ? *  6 7 . 2 .  

0 

M / E  I Y T  Y / E  I Y T  K I F  I P x T  

51.0 1.9 5h.C 0.9 i i . 3  8.5 
5 .7  52.0 1.9 66.0 0.9  I L.O 

53.0 4.2 67 .0  4.7 F5.G 1.' 
5k .P  3.3 69.C 15.6 102.c 53. '  
5 5 . 3  2 . 3  64.0 27 .1  1 9 1 * ?  3 .  < 

- -  
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€30- 

60.- 

40- 

20- 

0-r. 

N - Y I T ~ ~ S O D I F T H Y L A ~ I N E  
q+4 = 102 C4.HlOeN2.Q. 

K / F  I Y T  M / F  I Y T  
30.0 26.0 41.0 14.4 
27 .0  24.6 42.0 98.5 
34.0 1.4 43.0 7.7 
30.0 2 .9  44.0 100.0 
40.0 5.7 45.0  7 . 5  

O R S E 4 V c D  Y E T P C T A P L E S  
25.29 36.2, 7.0, 

mot-- 

-4 
30 

M / F  I Q T  ‘4 / € I NT M / E IhT 
52.0 1.4 58.0 5.7 8 5 . 0  I./+ 
5 4 . 0  7 . e  70.6 L . 3  8 7 . 0  2.a 
55.0 7 . Q  71.0 5.7 1’33.G 5 7 . 9  
56.0 53.h  7 3 . 0  1.4 103.0 2.8 
57.0 47.e  

1 I I I 1 I I I I I I +  
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h-NITROSOMETHYL-N-PROPYLAMINE 
MW 102  C 4 c W l O . Y 2 . 0 .  

30.0 15.7 4 l o C  21.3 5 4 . G  3. 5 
38.3 3.5 4 2 0 9  123.0 56.3 5.2 
39.3 ? 4 s O  43.0 5 ? 0 !  57.C 8.7 
4Z.O 5 . 2  440c  ??.3 5 9 . i  1 . 7 

M / E  I N T  M / F  I h T  M / E  I N T  

O B S E R V E D  M E T A S T A 9 L E S  
2 4 . 2 9  35.09 37.1-  3'?*19 5 5 . 2 1  70.81 

M / E  I N T  L/'/F I NT 
71.0 5.2 74 .0  1 * - p  

72.0 3.5 85 .3  7.0 
73.0 22 .8  102.0 2 2 . 9  
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N-NITROSOMETHYLISOPROPYLAMINE 
b’k’ = 102  C4rH100’42.3. 

M / E  I %if 
30.9 7Z.C 
31.0 1.6 
32.0 3.7 
37.3 2 . 5  
38.3 4 . 2  
39.0 23.7 
40.0 6 . 7  

M / E INT 
41.0 4 2 . 3  
42 .0  1OC.0 
43.0 85.5 
44.0 12.7 
4 5 . 3  C.8 
51.0 0.0 
52.0 1.6 

O B S E R V E 9  M E T A S T A B L E 5  
37.19 39.19 5 5 . 2 9  6!!.2* 71.0, 

M / E I NT M / E  I NT 
5 3 * 0  0.8 5 9 a O  1.6 
56.0 5.9 63.0 5.9 
55.9 4.2 61.0 2.5 
5b.3  76.2 1 0 . 0  5.0 
57.0 6 3 . 5  71,O 7.5 
5 8 . 0  6.1 72 .0  3.3 

M /  E I N T  
73.0 0.8 
85 .0  3 . 7  
87.0 4.2 
89.0 0.8 

lOi.0 68.6 
1 0 3 . 0  4 r 2  
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N - N I T R O S O - ~ - U F T ~ V L U R E A  
w 2 103  CZer5rY3.32. 

b A /  E I U T  K ' E  I r.iT 
30.0 66.4 40.0 3.1 
31.0 4.6 41.3 7.3 
3 2 . 3  1400 4210 4 4 r 5  
38.0 1.5 43.9 97.5 
39.0 2.3 44.: 100.0 

O B S C R V E C  ' J E T A S T ~ Q L E S  
26.2 * 

I 

I 

I I 
- ~ . . - ~ - . - -  ..,..-..... 7-1"p 1--.----- I 

70 90 110 130 150 170 190 21-0 230 
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N-NITROSOWETHYL-2-HYDROXYETHYLAMINE 
Ylrl = 1 0 4  C 3 1 H e r N 2 . 0 2 .  

M / E  I N T  
30.0 1 7 . 7  
31.0 52.2 
32.0 1.1 
37.0 n * 5  
38.0 0.5 
39rO 1 0 1  

M / E  I NT 
4510 Om5 
52.0 0.5 
54.0 1.1 
55.9 1.1 
5613 1.6 

M / F  I N T  
57.0 I D 1  
58.0 1 . 6  
59.3 1.1 
60.0  3.5 
51.3 9.4 
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60 -- 

40- 

20- 
T 

\ - h I T Q C S C - h - T 9 I D E U T F 9 0 M F T H Y L U R F A  
‘“A 106 C?.t-i2.D3.Y?.C?r 

’4 / E 
30.0 
31 .C  
32.0 
33 .0  
3 c ( e  0 
35.0 
39.0  

I h lT  

68.9  
9.7 

10.9 

1.2 
1.2 
1.2 

i e , z  

M / E  
40.0 
41 .0 
42 .0  
43 .9  
44.0 
k 5 . 0  
46.0 

30 

I N T  
? i t  

2.4 
17.6  
hC.9 

1 0 0 . 0  
6.C 

? t . R  

M / E  I h T  V I E  I NT pn/E I N T  
49.0 1.1 57.0 3.  h 63.0 83.5 
48.0 2.4 5 8 . 0  5 .4  64 .3  2 .b  

5 3 . 0  0.6 5 9 . 0  1.2 65.0 0.6 
54e3 1.2 50.0  4 ,2  6 9 . 3  1.2 
55 .0  1.8 51.0 2.4 7 7 . 0  1.2 
5 6 . 0  1.8 5 2  .O 2.4 105.0 7 . 3  
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.... 

Y-NIfR3SO-l,2,3rb-TETRAHYDROPYRIbINE 
“nd = 1 1 7  C 5 r H P . Y Z . O  

M I €  I NT M/’E I N T  M/F  I NT M / E  I NT “/E I YT 
30.0  ? e 2  53.0 5.8 65.0 2.0 a3.0 7.0 9 5 8 0  3.5 

l l 2 . r )  100.O 39.0 4.0 54.@ 6.2 6 7 . 0  9.5 81.0 5 . 1  
41.0 2 . 6  55.0 5.0 6 8 - 0  l e 5  92.0 2 4 1 5  113.0 5.2 
4 2 . 0  6 . 5  56.9 2 . l ~  7 9 . 0  5.2 83.5 1.e 111..$ 0.1 

O Q S E R d / E D  Y E T A S T A P L E S  
36.8, 51.1 ,  S O r l 9  
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100“. 

80- 

60 

V / F  I \ T  
30.0 3 5 . 1  
31.0 3 . 7  
3?.0 76.9 
37.0 1 . 5  
3 9 . 0  3 # a  
3a.0 2 3 . e  
J9.0 5 . 1  

- -  

-- 

M I €  I Y T  
41.0 4 7 . 3  
4 2 0 0  103.3 
43.0 11.5 
44.0 5.3 
50.0 7 . 0  
51.C ’ + a 6  
5 2 1 0  5.3 

Y/E 
53.0 
54.0 
55.0 
S5.C 
57.0 
67.0 
63.0 

Q S F ??/FD u E AS T A 9 LE 5 
:5.0* ^?.S* 35.0, 25 .5 ,  ? 7 . 2 9  ? 7 . 5 ,  

I N-r 
5.1 

12.3 
62.7 
26.9  

6.1 
3 0 8  
4 0 6  

U / E  I NT 
69.0  5.3 
7 “  .O 3.0 
’ I O U  1.5 
79.0 1.5 
7’1.0 4.6 
Rn.9 ?.3 
8 1 0 3  1.5 

T-l.r-7 
SO 70 90 110 130 150 170 1-90 21.0 230 

I I I I I I .......... -1 
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N-MITR050PIPERAlINE 
MW = 115 C4.H9.N3.Oe 

M / E  I N T  
3000 31.0 
3110 1.3 
72.0 12.1 
18.0 1.3 

40.0 5.4 
41.0 15.5 

3 9 8 0  2.7 

4 2 8 0  4 3 . 2  

M/E 
43.0 
44.0 
45.0 
51.0 
52.0 
53.0 
54.0 
55.0 

I NT 
26.3 
20.2 

l e 3  
1.3 
2.7 
2.7 

13.5 
25.0 

H I E  
56.0 
57.0 
58 .0  
59.0 
67.0 
68.0 
69.0  

I NT 
100.0 
15.5 

8.7 
0.6 
l.? 
2.0 
2.0 

1 

t 

M / E  INT 

71.0 2.0 
72.0 046 
BO.0 2 1 7  
81.0 4.0 
8 t e Q  4.0 
83.C 4 r 7  

70.0 2.0 



30 

M / E  IN1 
30.0 33.3 
31.0 5.3 
38.0 1.0 
39.0 1.0 
43.0 3.2 

M/E I N T  
41.0 13.9 
42.0 22.5 
4 3 . 0  7.5 
44.0 4.3 
4580 1.0 

H/E 
51.0 
52.0 
53.0 
54.0 
55.0 

I N T  
1.0 
2.1 

1'2.7 
17.2 

1.0 

t 
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'4 - N I T R 0 5 OK F T H Y L -N-  E U T Y L A '4 I N E 
Y h  = 116 C5rHlf .Pd2.0 .  

I N T  
1 4 4 s  

0.8 
22 .6  

5.U 
1.6 

15.1 
3 . 3  

3R.b 

M I €  I N T  
42.0 99.1 
43.0 1 0 0 1 0  
44.0 96.6 
45.0 7.5 
50.0 2 0 5  
51.0 3 . 7  
52.0 3.3 
53.0 1.6 

M / E  I N T  
54.0 1.6 
55.0 8.4 
56.0 11.7 
57.0 71.8 
58.0 3.3 
59.0 0.8 
60.0 0.8 
51.0 5.8 

€30 

60 

40 

20 

Y / F  I N T  
69.0 0.6 
79.0 5.0 
71.0 l e 6  
7 3 . 0  66.3 
7 4 . 0  42 .0  
7 5 . C  1.t 
04.3 5.8 

M /  E I NT 
85.0  C . 5  
8 6 . 0  1.9 
97.0 7.7 
99.0 14.2 

1'33.0 I. 0 6 

1 1  7 r 0  2.5 
i i 6 . r )  2 5 . 2  
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N-NITROSOMETHYLISO5WTYLAMINE 
YW = 116  C5eH12oN2.0. 

M / E  
30.0 
3 1 8 0  
37.0 
37.0 

30.0 
40 .0  

38.0 

I l \ jT 
36.0 

0.9 
1 a9 
7 . 3  
6.2 

2e.R 
0 . 6  

M/E 
41.0 
h2.0 
43.0 
4 4 4 0  
45 .0  
5C.0 
5 1 r 3  

I NT 
50 .9  

100.0 
70.1 
36.0 

1.4 
e.  9 
1.4 

M / E  
52.0 
5 3 . 0  
5 4 e O  
55.0 
5 6 t 0  
57.0 
58.0 

I Y T  
1.4 
1.4 
1.9 
3 . 8  
8.1 
3.8 
3.9 

M / E  I NT 
59.0 0.9 
6 l r 0  1 8 9  
67.0 0.9  
68 .3  2.4 
70.0 2.8 
71.0 2.4 
7?.0 12.9 

Y /  E I NT 
7 4 8 0  0.9 
8 2 . 0  3.9 
81.0 0 .9  
3'. e 0 1.9 
99 .0  0.9 

116.0 1 e 9  

80 

60 

40 

20 

0 ,- 
30 50 70 90 a m  130 I50 170 a90 210 230 
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~ - N I T R O S Q Y E T H Y L - S E C - % U T Y L A ~ I N E  
MW = 116 C5rH12*N210r 

‘.A / E 
39.9 
3 1 r 0  
3 2 4 0  
37.0 
39.0 
39.0  
40.0 
41.0 
47.0 

I r4T 
21.1 
046 
1 .R 
1.2 
2 . 4  

17.3 
L.3  

4 8 . 4  
94.0 

M / E  
4 3 . 0  
44.0 
45.0 
5 0 4 0  
51.0 
5200 

* 53.0 
54.0 
55.0 

I NT 
26.7 

4 .3  
1.2 
1.2 
1.e 
1.8 
3.1 
5 . 5  

10.5 

M/E  INS 
5 6 0 0  91.3 
57.9 100.0 
4 8 . 0  2 9 . 1  
59.0 1.8 

61.0 2 7 r 9  
62.0 0.6 
68.0 1.2 

b0.O 1.8 

80 

60 

40 

20 

0 
30 

M / E  
69.0  
7 0  10 
7 1  S O  
72.C 
7 3 . 0  
34.0 

86.0 
$ 5  .rl 

I NT 
0- 6 

14.9 
2 1 4  1 

3.1 
1.3 
1.2 
2.4 
3.1 

M/E I NT 
a7 .0  2 5 . 4  
88 .0  1 a 2  
99.0 3.7 
lr30.0 0.6 
101.0 1*2 
10216  G o 6  
llGrO 35.4 
117.0  3.1 
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h-N I T 9 0 SOM E T H Y L - T E 2 Y - B U T Y L AM I hl F 
NW = 116 C5eHlZ.NZ.0. 

b: / F 
33.0 
37.0 
37.0 
7 R . O  
79.0 
1.3.0 
"1.0 

I NT 
21.3 
2 5 . 2  

0.9 
2 e 9  

27.1 

63.1 
4.e 

M/E I N T  
4 2 . 0  1 7 . 4  
43.0 l? .h  
44.0 4.P 
45.0  3.9 
50.0 9." 
51.0 93.0 
52.0 3.9 

M / F  I N T  
53.C 1.9 
54.0 4.8 
55.0 9.7 
56.0 8 3 . 4  
57.3 100.0 
58.0 5.8 
59.0 0.9 

3 p 5 F 4 V E 0 YET A S  T A 9  L E C 
25.2,  2 9 . 5 9  35.09 3 7 - 7 9  4 " r Z t  58.69 6 8 r l t  8 2 . 2 9  

BO-- 

€50- 

43- 

20-- 

0 --. 

M 1 F. 
60.0 
61.0 
7C.0 
71.0 
7 2 . 0  
7 z . o  
P5.0 

I NT 
1.9 
4.8 
6.7 

1 7 . 4  
19.L 
9.7 
0.9 

M/ E I P1 T 

86.0 4.9 
8 7 . 3  3.9  

1OO.C 4 . 8  
: o l e o  1 a 9  
115.0 3.8 
116.0 22.7 
117.0 1 e 9  



... 

35 
... 

h -rY 1 T R 0 S 0 F T H Y L - rd - P R 0 P Y L A Y I N F 
V N  1 1 6  C S ~ H l Z . Y 7 0 0 .  

“ / E  1 hi? 
3 3 . 0  30.4 
3 1 . 0  1 e 8  
7 2 . 0  55 .0  
1 7 . 0  1.8 
3s.o 2 1 7  
? 9 * 0  21.1 
40.0 6.4 
41.0 48.6 
’.?SO l O O e 0  

M / F  I N T  
4 3 . 0  49.5 
44.0 32.1 
45.0  2 . 7  
51.0 0.9 
52.0 2.7 
53.0 3.9 
54.0 7.7 
55.0 4.5 
26.0 P4.4 

i 
30 L 

M / E  I NT 
57.0 77.3 
58.0 3h.h 
59.0  3.6 
67.0  0.9 
b e e 0  1.8 
b9.0 0.9 
7 0 . 0  29.7 
71.0 5.5 

M / E  I h T  
7 2 . 0  3 . 6  
73.0 (4.5 

74.0 1.R 
7 5 . 0  0.9 
3 2 . 0  0.9 
87.0 0.9 
8 4 . 0  2.7 
8 5 . 0  5.5 

M / E  I N T  
86.0 3.6 
8 7 . 0  3 3 r 0  
89.0 7.6 
19.0 5.4 

1 C 9 . O  3 r h  
101.0 ? * 0 
1 1 6 . C  89.0 
117.0 6.4 

7 I 1 I I 1 I I 

. . . . . .- 
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N - f 4 I T R O S O E T H Y L I S O P R O P Y L A M I N E  
M Y  = 1 1 6  CS.HlZeN2.0. 

14 / E I k T  
33 .0  24.0 
31.9 2.4 
3 ? . 0  3.6 
37.0  2.4 
3 a . o  4.8 
3 9 . 0  26.5 
40.C 12.0 
L1.0 56.6 
1.2.0 04.3 

M / E  I N T  
43 .0  1 0 0 e C  
44.0 36.1 
* 5 r 0  R . 4  
h6.0  1.2 
51.0 1.2 
52.0 7 - 4  
53.C 1 - 2  
54.0 4 r 3  
55.C 6.Q 

n ( / E  I N T  
56.0 96.3 
57.0 19.2 
50.0 3 3 . 7  
59.c 8.4 
60 .0  1.2 
6 1 . 0  1 . 7  
67.0 1.7 
6.e.O 2.4 
6 n . 0  1.2 

M / F 
7 0 . 0  
71.c 
7 2  .C 
73.3 
7 4  03 
7 5  00 
8 3 . 0  
P 4  .? 
P C . 9  

3 90 

I NT 
4 6 . 9  
4 3 . 3  

8 .4  
2.4 
7.2 
1.2 
1.2 
2 . 4  
6.C 

e 5 . 5 9  

M/E 
86.0  
87.0 
R e m 0  
99.0 

1 0 0 . 0  
101.9  
102.0 
1 1 6 . 0  
117.0  

I !dT 
2 * ‘+ 
7 s h  
4 9 R 
3.5 
1.2 
3 0 6  
1.2 

97.5 
6.0 

--177-7--F1---t 
I10 130 150 170 190 210 230 
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N-NITRCSO-N-FTHYLURFA 
'dW 1 1 7  C3.H8.\3.02. 

v;r I UT V I E  I NT 
3 0 . 0  6 2 , O  41.0 19.8 
' l e 9  1 C . 9  4 2 . 0  43.7 
3 7 . 0  9 r 4  63.0 97.8 
3P.0 3 .6  44.0 100.0 
3 0 . 0  5.A 45.0 0.0  
40 .0  1P.Z 46 .0  4.3 

Qq ScR V t-P M FT A C T A 0  L F S  
2 4 . 2 9  7 5 . 7 9  2e.29 4 h l A 9  

M / F  I N T  U / F  I NT Y / E  I NT 
53.0 1.4 59.0 31.3 7 3 . 0  1.4 
5 4 . 0  0.7 63.0 7.1 74.0 6 4 . 2  
5 5 . 0  7 .9  60.0 1.4 7 5 r C  2 e 5  
56.C 79.9 71.0 2.1 RF.0 1.4 
57.0 5 .8  71 .0  2 0 9  107.5 0.7 

117.0 6.5 5e.o 1.4 7 2 . 0  1 6 4  

40 

20 
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I N - Y I  T R O S O S A R C O S I N F  
MW = 118 C3.HbaN2.03. 

Y / E  I \ T  U / F  I Y T  
30.0 19.5 40 .3  406 
31.0 6.5 41.3 - I . ! ?  
3 8 . 0  7.9 42 .3  100.0 
39.0 14.3 4 3 . 0  5 4 0 6  

Z B S E R V F D  V E T A S T A B L E S  
2 4 . 3 9  41 .29  65.69 

C / F  I N 1  Y / f  I hT N/E I Y T  
f+4.2 18 .7  60.0 3 - 5  99.9 C.R 
4 5 . 0  17.9 73.0 3 2 . 0  118.3  1 4 . C  
58.3 1.2 7 4  .G 3.2 119.3 1.2 
59.0  2 . 4  88.0 1.2 129.C d . A 

^ I -  
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N - N I T R O S O - ~ O ~ ~ ~ ~ ~ - T E T R A D € U T E R O M O R P H O L I N E  
Mki = 120 C4.ti4.04eN2.02. 

M / E  
30.0 
31.C 
32.0 
33.0 
34.0 
3’300 
4100 

I NT 
38.8 
12.9 
14.8 
12.9 

9.2  
3 .7  
5 .5  

M I €  
42.0 
43.0 
4 4 s O  
45.0 
46.0 

50.0 
47.0 

C 9 SERVED MET A S T A B L E  5 
40.21 6 7 . 8 1  

M / E  I N T  
60.0 100.0 
61.0 9 . 2  
62.0 1.8 
78.0 1.8 
79.0 12.9 
80.0 1.8 
88 .0  1.8 

M / E  I N T  

99.0 3 3 . 3  
9180 7.4 
92.0 1 r 8  
11909 1.8 
120.0 51.8 

89.0 1.8 

121.0 i r e  

-T-l--t 
30 SO 70 90 110 130 150 170 190 210 230 

100 

00 

60 

40 
... 

20 

0 

I NT 
7.4 

11.1 
14.8 

7.4 
16.6 

1.8 
1.8 

M / E  INT 
51.0 1.6 
52.0 1.8 
55.0 1.8 
56.0 7.4 
57.0 5.5 
58.0 11.1 
59.0 11.1 



40 

Y-YITROSO-N-PENTADEUTEROETHYLUREA 
MW = liz ~ 3 . ~ 3 . ~ 5 . N 3 . 0 2 .  

Y / E  I N T  V / E  I NT 
30.0 100.0 43.0 8 4 0 4  
31.0 27.2 44.0 78 .7  
32.0  50.5 45.0 17.7 
33.0 13.8 46.0 10.5 
3 4 * c  79.4 47.0 5 . 5  
3 5 . 0  3.3 49.0 2 . 7  
38.0 2 . 2  4 9 0 0  13.e 
39.0 1.6 50.c 2.2 
4000 3.3 51.0 2.2 
41.3 3 . 3  52.0 2.5 
4 2 5 0  26.1 53.0 1.1 

C B S C R V E D  V E T A S T A B L E S  
26.29 51*2* 

H I E  INT 
54.C 1.6 
5 5 . 0  1.6 
5 6 s Q  1.5 
5 4 . 0  2.7 
58.0 7 .2  
59 .0  1.1 
6C.O 18.3 
6 l . C  2 7 . 7  
62.0 2.2 
53.0 P . 5  
5 4 a o  c.5 

Y / E  I NT 
67.0 0.5 
6 4 0 0  0.5 
6903 1.1 
7C.0 0.5 
71.0 0 .5  
72.0 2.5 
7 3 . 7  C.5 
74.C 1.6 
75.0 1.1 
' 6 . 0  1.5 
7 7 . 0  1.1 

M /  E I NT 
78.0  2.2 
79.0 4 8 . 3  
80.0 2.2 

82.C 3.5 
83.0 C.5 
8400 C.5 
73.0 1.1 

1 2 l . C  3 . 5  
122.c 5.c 
123.0 0 . 5  

81.0 1.1 
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N-NITROSOMETHYL-2 -CHLOROETHYLAMINE 
MW 1 2 2  C3.h7.NZmSeCL. 

M/€ I N ?  M / €  I N ?  
30.0 19.8 43.3 '2.1 
31.0 0.5 44.3 7.9 
32.0 2 4 2  45.0 0.5 
3 5 . 0  1.7 47.C 3.5 
36.0 5.6 48.0 1.1 
37.0 3.5 49 .0  11.' 

39.0 1.1 51.0 3 * Q  
40.0 3.9 52.0 1.7 
41.0 9.6 53.0 3.5 
42.0 l00*0 54.0  2.9 

QRSERVFC M F T A S T A P L E S  

38.0 2.2 50.0 3.5 

24.21  5 5 - 2 9  61.2, 6 7 . 2 9  

100 

80 

60 

40 

20 

30 

Y / E  
55.0 
56.G 
57.0 
5 6 s C  
59.0 
6 0 r C  
61.3 
62.0 
63.0 
6 4 . 3  
65.0 

M / E  I N T  
71.0 0.5 
7 2 . 0  Q a 5  
73.0 7 6 . 7  
74.c 2.9 
7 5 . 0  3 .5  
7 6 0 ' :  '3 .5  
7 7 . r  3 . 5  
79.5 3.5 
36.0 015 
E7.0 27.2 

M/E I NT 
88.0  1.7 
40.0 1 rn7 
91.3 1.1 
g Z r a  1 r l  
93.0 7 r 5  

l1h.b 7.5 

i 2 3 ~ 0  1 s I 
124.3 9 r S  
12:7.3 5.5 

i i 2 b 0  i a . 9  

I, I n .  1 1 1 .  
I I I I I I 
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N - N I T R O S O D F C A D E U T F R O P I P E R I D I N F  
‘W = 1 2 4  C5.DlO.YT.3. 

M / E  I V T  Y / F  I k‘T 
33.0 4309 45.0 12.8 
31.0 4.7 46.0 1OC.0 
3 2 . 0  27.0 4 9 . 0  4 . 7  
3 3 . 0  5 .4  4e.0 6.0 
34.0 29.7 49.3 2.0 
35.0 1.3 50.0 2.0 
36 .3  0 . 6  51.3 1.3 
a7.0 0.6 52.0 2.0 
38.0 2.0 53.0 1.3 
40.0 303 54.0 7.7 
4 1 r 3  3.1 55.0 3.3 
cr7.0 217.2 56.0 5.1. 
47.0 6.7 57.0  3.3 
44.i) 31.0 58 .0  8.1 

3 5 F R VT D F T 4 2+ A R L  E S 
1 ~ . 5 ~  1 9 . 7 9  2 7 . 5 9  7 8 * 4 $  3 8 . 5 9  

r l / E  
59.0 
50.0 
h 1 . 0  
62.0 
63.0 
64.0 
65.0 
66.0 
67.0 
6 H I D  
6 S . C  
90.0 
71.0 
7 2 . 0  

40 

28 

I NT 
3.3 

1 C . R  
10.1 
49 .3  

4.7 
1.3 
2.0 
1 . 3  
1.3 
1.3 
2.0 
7 .0  
1.3 
I.? 

M / E  I N T  
73.0 1.3 
74.0 2.7 
75.0 1.3 
76.0 2.7 
7 7 . 0  2.0 
75.0 1.3 
82.0 1.3 
83.0 1.3 
84 .0  2.0 

85.0 2.0 
89.3 1.3 
90 .0  3.3 
91.0 3.3 

85.0 1 b 3  

M / E  I NT 
92.0 la07 
93.0 7 . b  
9 4 0 0  16.2 
9 5 . 0  3.3 
96.0  ? a 7  

1 O L . D C  1.3 
105.0 2 00 
1 0 6 . 0  2.0  
171.0  1.3 
122 .0  2.7 

1 2 4 . 3  4 9 e 3  
175.0 4.0 

123.0  12.1 
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P / E  E NT 
45.0 1.7 
50.0 ? * C  
51.0 3 r 5  
52.0 3.0 
53.0 9 . 2  
54.0 17.5 
55.0 6 ? . 5  
56.0 1 0 C . G  

71.0 
72.0 

O a S E R V F D  M E T A S T A B L E 5  
3 1 . 9 9  48.79 49 .0 ,  55.1, 69.9, 77.1, 9603r 

60 

40 

2Q 

0 
30 

M / E  
7 7 . 0  
7 9 . 0  
ii ‘I , n 
81.0 
8 2 . 3  
!33 .O 
8 l . C  
96.0 

1 
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Y!€ I h l T  
30.0 40.0 
31.0 1.3 
32.0 4.0 
37.0 2.6 
18.0 4.0 
39.0 29.3 

41.0 92.0 
h2.0 l O 0 I C  

40.0 e.o 

M / E  I N T  
4 3 r 0  18.6 
44.0 22.6 
45 .0  1.3 
5 0 r 0  2.6 
51.0 4.0 
52.0 2 . 6  
52.0 6.6 
54.0 9.3 
59.0 33.a 

M / E  
56.0 
57.9 
65.0 
66.0 
67.0 
68.0 
h9.0 
70.0  
71.0 

I NT 
20.0 
4 ~ 0  
2.6 
2.6 
4.0 
6.6 

46.6 
10.6 
2.6 

X / E  INT 
79.0 1.3 
00.0 2.6 
81.0 2.6 
82.0 9 . 3  
83.C 4.0 
8 4 r 0  2.6 
93.0 2.6 
94.0 2 . 6  
95.G 1.3 

M / E  I NT 
96.0 4.0 
97.0 0.0 
98.0 1 3 . 3  
99.0 2.6 

111.0 2 . 6  
112.0 1 * 3  
113.0 2.6 
128.0 48.0 
129.0 5.3 

I 
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K-NITROSO-4-PETHYLPIPERIDINF 
M W  = 1 2 8  CbeH120N2rCm 

U / F  I NT M / E  I N T  
33.0 f l . 2  4 5 . c  9.9 
3 7 . 0  1.2 50.0 2 0 1  
38.0 301 51.0 3.1 
39.0 29.6 52.0 2.1 
40.0 6 . 2  53.0 7 . 1  
41.0 7509 54.0 9 .3  
42.0 1 i ) D . O  55.0 31.2 
43.0 15.6 56.0 4 3 . 7  
44.0 1 2 r l  57.0 3 . 7  

M / E I N T  
5e.c 046 
65.0 1.2 
b b r 0  l a 2  
87.0 2.8 
6 8 8 0  4.6 
69.0 31.2 
70.0 P I 1  
' 1 l r O  0.6 
7 3 . 0  3.1 

100 

80 

fio 

40 

20 

0 
30 

M / E  INT 
79.3 n o 9  
80.0 1.5 
81 .o 1 0 5  
82.0 6.2 
83.0 3 . 7  
8 4 0 0  C w 9  
R b r O  1.2 
9 3  0 0  1.2 

M/ E I N T  
96.0 2 . 5  
97.0 5.7 

99.0 1.2 
lllrO 4.5, 
113.0 1.2 
1 2 8 . 0  5 h e 2  
129.Q 4 . 3  

98.0 11.2 
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N-N I TROSO-4-P I PER1 DONE 
YW = 128 C4eV8.NZ.32 

M / E  IhT 
30.0 2 4 0 2  
39.0 6.C 
4 0 0 0  5.7 
41.0 17 .3  
42.0 100.0 
4 3 r 0  16.7 
4 4 0 0  2 0 6  

M / E  
45.0 
5 3 . 0  
54.0 
55.0  
5 6 . 0  
57.0 
58.0 

OPSERVEO M E T A S T A S L E S  
9 6 . 2 1  

I N T  
1.6 
2.6 

11.4 
2 3 . 9  
5410 

3.0 
5.9 

M / E  I N T  V / E  1 NT M /  E I NT 
60.0 0.8 78.0 2.2 100.0 2 8 9  
6 R . O  2.9 8400 2.7 111.0 45.9  
69.9 1.8 86.0  1.2 112.3  27.2 

91.0 113 128.0 4 4 0 2  70.0 0.9 
74.0 1.e 97 .3  2.2 129.0  3.5 
7 5 . 0  1.9 9 8 . 0  2.9 130.0 0.2 

50 70 90 ,1.1 
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~-~ITROSO-2r5-DIYETHYLPYRROLIDJNE 
hilw = 1 2 8  cb . t i : 2 .~2 .0 .  

V / E  I N f  M / F  I NT M/F I N T  M / E  I hif M / E  I NT 
30.0 18.7 43.0 10.6 57.0 13.7 79.0 5.0 9a.o 3.7 
'38.0 3.1 44.0 12.5 67.0 5.6 81.0 10.0 9 9 8 0  5.0 
29.0 37.1  53.0 9.3 6 8 0 0  18.1 8 2 b 0  25.1  113.0 11.2 
40.0 8.1 54.0 11.8 69.0 1 2 9 5  93.0 18.7 128.0 62.5 
* l o 0  6205 55.0 0 2 . 5  70.0 25.0 94.0 3.1 1 2 9 r 0  5.0 
L2 .0  100.0 56.0 31.5 7 2 r 0  3.1 97.0 3.7 

100 

BO 

860 

40 

20 

0 
30 
i 
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N - N I T R 0 5 0 ~ E X A M E T t i Y L F N F I ~ I ~ ~  
MW = 178  C6.Hl2.NZ.O. 

V / F  I N T  H I E  I N T  
3 0 . 0  39.3 44.0 37.2 
31.0 2.1 4 5 e 0  7.1 
3?.Q 5.3 50.0 2.1 
37.0 2.1 51 .0  3.1 
3P.0 ?.l 52.0 3.1 
39 .0  21.6 53.0  6.3 
60.0 7.4  5400 6.3 
4 1 . 0  100.0 55.0 43.5  
42 .3  90 .4  56.0 15 .9  
4 ? r 3  28.7  

2PSEFIJ’‘U y E T 4 C T 4 9 L F S  
l‘+.4* 3 7 . ? 1  50.09 5 6 0 2 r  

108 

00 

60 

40 

20 

I_ 

I 

M / F  I N T  
57.0 4 9 2  
58.9 1.0 
6 5 . 0  2.1 
6 6 . 0  2.1 
67 .0  4m2 
6 e . 0  9.5 
69.0  32 .9  
7o.c 11.7 
71.0 2.1 

4i 

V I E  I NT 
73 .0  1.0 
R O . 0  1.0 
e1.o 4.2 
a2.0 3.1 
83.0 2.1 
8 5 . 0  1.c 
Q’4.C 2.1 
9 5 . 3  l . C  
9 6 . 3  3.1 

M / C  I NT 
97.0 4.2 
9 8 . 0  8 .5  
99.0 2.1 

100.0  3.1 
111 .0  7 . 4  
1 1 2 . 0  1.c  
113 .0  1.0 
128.3 59.5 
L25.3  5.3 
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.- .... 

-. .... 

... 

__ ... 

l-UITROS0-4-METHYLPIPERAZINE 
MW f 179 C5aHll.C3*0e 

M / E  I N T  M I €  I N T  

43.0 4.0 57.0 56.0 
44.0 4.4 58.0 6.C 
45.0 4.6 5 9 8 0  10.:' 

OBSERVED M E T A S T A B L E S  
31.69 5 1 4 0 9  7 6 a 0 ,  

30.0 1.0 56.0 1.2 

E30 

60 

40 

20 

Y / E  I NT M / E  I NT M / E  I NT 

7C.O 10.0 84.0  1.0 l O O I 0  5 0 0  
7 1 . 0  2.6 98.0 l + a 0  1 2 9 . 0  2.0 
7 2 8 0  4.C 

69.0 1.0 80.3 1.0 9980 1 O O S O  
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' \ - % I  TROSOAZET ID1 YF-2-CA?R@XYL I C 
+Ad = 1 3 0  C+oH6. i l2 .03 

A C I D  

I NT M / E  I h' M / E  I N T  
30.0 89.1  4 3 . 0  1 2 . 1  53.0  3.6 
31.0 12.1 44.0 1 4 0 3  5 4 a 0  5 6 0 5  
30.0 31.9 4 5 e c  100.0 55.0 95.6  
4 C . O  13.9 4 6 a 0  3.4 56.0 23.9 
41.c 47.8 51.0 3.0 58.0  18.6 
4 2 . 2  37.e 57 .0  5.6 6 8 . 0  29.5 

# / C  

C 9 S E R\"D PET A S T  APLE S 
7 5 . 7 v  ?')el* K3.8, 56 .9*  

00 

60 

40 

M / E  I N T  M /  E I NT 
6 9 0 0  9.5 99.0 3.9 

100.0  2.8 71.0 6 - 7  
72.0 3.9 101.0 1.0 
8 5 . 0  4 7 . 8  130.0 47.8 
0 6 . 3  4 7 . 8  171.0  3.5 
87.0 27.9 1 3 2 . 0  0.4 

-4 
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N-NITROSODI -N-PROPYLAMINE 
MW 130 CbnH14.NZ.0~ 

Y / E  I N T  M / E  I N T  
5 5 e 0  1.7 
56.0 7.0 
57.0 1.7 
5 8 . 0  19.2 
59.0 2.6  
60.0 0 . 8  
69.0 018 

M / E  I N T  
41.0 44.7 3000 24.5 
42.0 6381 31.0 0.8 
43.0 100.0 32.0 2 e 6  
44.0 4.3 37.0 0.8 
45.0 0.8 3 8 e O  1.7 
52.0 0.8 3 9 e 0  1507 

40a0 3.5 54.0 2.6 

OBSERVED METASTABLES 
37.2s 3 9 . 2 e  48.5, 49.59 59.5, 9 8 . 2 9  

M / E  I N T  M / E  I N T  
69.0 O e 8  85.0 0 . 8  
7010 64.0 f O l n O  13.1 
71.0 14.0 102.0 018 
72 .0  5.2 113.0 2.6 

13OeO 21.9 7360  0.8 
8400 0.8 131.0 1.7 
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iM/E I N T  
30.0  5.6 
31.0  0.a 
32.0 1.6 
36 .0  0.8 
27.0 0.6 

3 9 . 0  11.3 
3 e . 0  1.6 

M/E I NT 
*010 3.2 
41.0 31.7 
42.0 33.3 
43.0 100.0 
44.0 14.6 
45.0 1.6 
4 7 r 0  5 . 6  

M / €  
54aO 
5 5 0 0  
56.0 
57 .0  
5 8 1 0  
59 .0  
68.0  

I N T  
1.6 
0.8 
400 
1.6 

2 3 0 5  
l o 6  
0.8 

M / E  
69.C 
70.0 
71.9 
73  00 
84,O 
85.0 
8 6  r O  

:'PSE?VED V E T A S T A R L E S  
15.59 21.09 22.59 2 5 0 2 9  26 .59  3 5 . 4 9  3 7 . 2 9  39.79 5 4 0 2 9  
519.2 9 

I N T  
0.8 

3 1 r . 7  
4 8 0 
0.8 
5.6 
7.3 
3 . 2  

57.8,  

Y / E  I NT 
87.0  0.6 
88.0 4 r 0  
99.0 0.8 

1 0 1 r 0  0.8 
115.0 0.6 
1 3 0 r 0  2 7 . 6  
131.0  2 . 4  

59.69 73.19 
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Y - ~ I T R O S O - 3 - P I P E R I O I ~ ~ ~  
vi? = 130 c ~ . H ~ ~ . N z . o ~ .  

V / F I h? M / F  
30.0 7 6 . 5  45.0 
31.0 1 C l r O  49.3 
30.0 17.1 5 3 0 0  
41.0 49.1 54.0 
‘-+z.o 53.0 5 5 . 0  
4 3 . 0  103.0 56.0 
41te.0 20.4 

!>a S ER L’FO Y E T  A 5 TABLE 5 

I h i  M / E  
10.0 5700 

4 . 7  60 .0  
8.2 6 7 . 0  
5.3 69.0 

30.8 69.0 
a.6 7Or0 

I N T  / c I h T  +4/ E I r 
5.4 71.0 47.8  33.5 3.3 
6.3 72.9 3 0 3  13o.c 1 E . E  
2.6 R .? . 3 5 . 3 l l 2 . C  1.9 

2. b 87.3 3 . G  179.0 3.c 
7.8 94.0 3 0 3  130.3 41.7  

11.9 98.C 5.3 1 3 l . Q  5 a 4  

E30 

60 

40 

28 

0 
30 

I Ir I1 I 111 I 111 II I I 
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M / r  
44.0 
45 .0  
53.0 
5 4 0 0  
55.0 
5b .0  
5 7 . 0  

I Z T  
45.0 
12 .1  

7.8 
19.3 
50.0 
77.1 
19.1  

M/F I V T  
58.0 4.2 
70.0 7.5 
71.0 9.6 
82 .0  22.8 
8 3 . 0  5.7 

e 6 0 0  3.!) 
84.0 1.7 

Y / E  I N T  M /  E I h T  
91.0  0.7 113.0  15.1 

1 1 4 . 0  0.9 98.0 2.1 
99.0 8.4 129.0  2.0 

100.0 11 .4  179.0 ' i o 2  
1 0 1  .O 1.1 132.0 51.4 
111.0 2.1 1 3 1 0 3  3.9 
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N-NITROSOTRIMETHYL UREA 
MW 8 131 C4.H9.N3.02* 

k / F  I N T  M/F I N T  
30.0  13.3 42.0 31.6 
79.0 1.3 43.0 2000 
40.0 2.5 44.0 12.5 
41.0 3m@ 45.0  1 * 1  

04 S E R V E D h.1 F T A 5 T A 3 L E 5 
26.79 4 9 . 6 ~  7 1 a b e  

M/E I N T  M / E  I N 1  
4600 1.1 72.0 100.0 
56.0 7.6 7 3 . 9  910  
5 7 r 0  l r l  74.0  1.0 
58.0 4.0 94.0 146  

M /  E I N T  
100.0 0.6 
101.0 0.5 
131.0 0.3 
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1 

N-NITROSO-N-METHYL ETHYL C A R B A M A T E  
MW = 132 C 4 a H 8 a N 2 . 0 3  

M / E  I N T  M / E  I N 1  M / E  I N T  M I  E I NT M / t  I NT 
30.0 92.3 46.0 1.3 60.0 34 .6  75.0 019 89.0 0.4 

9 1 r 0  0.4 31.0 6.9 4900 1.0 61.3 1.3 83.0 9.4 
4 1 0 0  1.4 55.0 1.0 71.0 3 . 6  e4.0 0.7 103t0 0.4 
62.0 13.4 56.0 12.8 72.0 0.6 e6.0 0.4 117.0 0 1 3  
4 3 . 0  100.0 5 7 . 0  7.6 93.0 6ml e7.0 13 .4  132.0 7.8 

74.0 1.9 ee.0 1.1 133.0 0.5 * ' + e 0  9.2 58.0 19.8 
+5.0 l l r 9  59.0 7.3 

OSSECZVED V E T A S T 4 P L E S  
2 ( c r 2 *  38.79 5 4 . 1 ,  57.19 b 7 4 9 ,  

I ,  I ,  

I I .I I I  1 
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u/ E 
70.0 
21.0 
32.3 
33.0 
3 4 . 0  
3 5 r J  
3 6 6 0  
37n0 
? 8 " 0  
39.0  
4 0 . 0  
41.0 

I hT 
16.3 

5.5 
2 1 0 6  

2.9 
5 . 8  
1 m7 
11.5 
0 1 5  
1.1 
9 . 3  
2.9 

l l r 6  

M / I  F 
42.0 
4 3  r O  
44.0 
45.0 
46.0 
4 7 . 0  
48.0 
L9.0 
51.0 
5 2  e o  

53.0 
54.0 

I Y T  
100.2 

4.6 
2.9 

Zh.3 
20.4 

8 .7  
1.7 

c.5 
1.7 
9.5 
8.1 

1.7 

100 

80 

60 

40 

20 

0 
30 

NI/E 
55.0 
56.0  
57.0 
58.0  
59.0 
6 3 1 0  
61.0 
62.0 
h3.0 
67.0 
68 .0  
69.3 

I N T  

3 3 . 3  
4.6 
7 r C  

1106 
6 . 4  
7. 5 
0.5 
0.5 
1.1 
2.3 
1.1 

11.1 
Y / E  

7Li.o 
7 1  00 
72.0 
73.0 
74.0 
75.0 
76 .0  
7 7 . 3  

5 5 . 3  
P t  .3 

78.0  

87.0 

I N T  
1.1 
1.1 
l e 1  
4 . C  
6 9 4  
3.5 
5.2  
9.5 
7 . 5  
3.5 
2.3 
2.9 



58 

K - N  I T R O S O ~ E T H Y L P H E N Y L A M I N E  
V f i  = 136 C 7 s M B e N t r O .  

N/E I N r  M/E I N T  
30.0  32.0 4 4 r 0  0.6 
31.9 0.6 49.0 1.9 
32.0 3.2 50.0 16.3 
37.0 3.9 51.0 36.6 
38.9 9.8 52.0 11.1 
39.9 2 6 0 1  53.9 3.9 
4.13.3 2.6 54.0 1.9 
4 1 0 0  2.6 55.9 1.3 
4 2 . 3  3.2 56.0 1.3 
43.0 l r 9  61.0 1.9 

M / E  I N T  
62.0  3.9 
6 3 r 0  11.1 
64.0 8.4 
65.0 11.1 
6b.O 3.2 
67.0 1.3 
7 3 . 0  1.3 
74.9 5.2 
75.C 3.9 
76.0 3.9 

C R 5 F: ii VFD $1 E T  A 5 T 4 3 LE 5 
33.89 55.3, 57.2, 59eC9 7 5 . 2 9  6 i r 6 ,  132.2, 1 0 3 . 2 9  

I 

tl 

Y / E  
77.0 
7 8 . 0  
79.0 
00.0 
9 1  e 3  
38.3 
89.9 
93.3 
91.0 
92 e 0  

I N T  
92.8 
22.2 
22.2 

2.6 
0.6 
0.6 
0.5 
2.6 
3.2 
1.3 

M /  E I N7 
93.0 0.6 

1 0 3 ~ 0  1.3 
104.0 1 4 0 3  
10500 9.8 
106.0 100.0 

108.0 2.6 
136.0 11.1 
137.0 1.9 

107.0 2 4 8 8  
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Y / E  
30.0 
39.0 
40.13 
41.0 
42r0 
4 3 . 3  
44.0 

rNr 
15.5 
3 8 . 9  

9 r 7  
103.c 

16.8 
59.7 

83.1 

M / E  I N T  
53.0 9.9 
54.0 18.1 
55.0 64.9 
56.0 45.A 

67.0 8 r l  
68.0 14.9 

5a.o 16.8 

100 

so 

60 

40 

20 

30 

M / F  I N T  W / E  I NT " / E  I U T  
E900 89.6  96.0 12.9 1 2 5 r 0  15.5 
70.0 5 5 . 8  97.0 50.5 126.0 1 .5  
7180 5.4 90.0 l l r 4  177.0 7 . L  

81.0 6.1 '111.0 7 . 7  l Z R D O  1.1 

a J e g  15.5 113.0 2 0 9  1 4 3 . 3  6.4  
0 2 . 0  2 . 3  i12.0 17.6 142.3 77.9 

04.0 6.2 

L 
50 

I L L  
I I I f I 

0 90 .11Q 130 150 170 190 210 230 
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00- 

60- 

40-- 

h-N I TROSOMFPTAYETI - IY  L E N E  I MI NF 
"W = 1 4 2  C7.E IbeY2 .3 .  

M /  E I Y T  
30.0 54.6 
3 1 . 0  1 .C 
32.0 ! 6 . 8  
37.3 1.0 
38 .0  7.C 
3 9 0 3  37.1 
4 0 e 0  8.2 
4 1 e O  130.3  
4 2 1 0  8 0 . 4  
4 3 r 0  3 0 . 9  

Y / E  I N T  
4b.0 57.6 
45.5 2.0 
50.0 2.0 
51.0 3.3 
52.0 3.0 
53.C 8.2 
5 4 . C  11.7 
55.0 7 8 . 3  
56.0 2 5 . 7  
57.3 13.3 

M / E  
58.0 
65.C 
66.0 
67.0 
b e e 0  
69.C 
70.C 
71.C 

79 .0  
77.0 

O B S E R V E D  M E T A S T 4 q L E . S  
17.31 3 6 . 5 1  37 .29  60.61 h l . 6 1  88.81  

...... 

0 
30 

I N T  
6.1 
1.0 
l o r ,  
6.1 

17.3 
A.2 

2016 
2 . '? 
1.0 
1.0 

M / E  I NT 
80.0  2.0 
e1.o 3.0 

83.0 1 3 . 4  
R 4 . C  601 
e5.0 1.0 
9 6 . 2  2.0 
97.0  1.0 
3 Q . O  1.0 

136.0  1.0 

82 .3  8 . 2  

M / E  I NT 
1 0 8 . 0  1.0 
113.0 2.0 
111.0 2.0 
112.0 51.5 
113.0  5.1 
114.C 1 .o 
175.Q 3.5 
142.0 11.3 
1 4 3 1 5  1.0 
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N-N I T R O S O Y E T i - i Y L C Y C L O H E X V L A V I  NE 
YW = 142  C 7 0 H 1 4 a N 2 r O .  

M / E  
30.9 
21.0 
32.9 
' 3 6 b 3  
3 7 . 9  
3 8 r 0  
3 9 . 0  
4 0 . 0  
41.0 
4 2 . 0  
43.0 
44.0 
4 5 . 3  
50.0 
51.0 

I hT 
11.3 
0.6 
5 . 2  
1.2 
0.6 
1 . R 

13.2 
3 . 7  

* h "  0 
100 * 3 

30.8 
11.9 
1 .z 
1 .P 
?.1 

M / E  I NT 
52.0 2.5 
53.0 4 0 4  
54 .0  3 . 3  
54.0  1 4 . 4  
55 .0  94.9 
5 5 . 0  13.e 
5 7 . 0  33.3 
58.9 13.8 
5 9 . 0  1.2 
6C.0 1.2 
61.0 48.4 
62.0 1.8 
53.0 1 . 2  
64.C 0 - 6  
65 .0  1 8 8  

M / E  
66.0 
67 .0  
6 8 b 0  
69.C 
70.0 
71 .0  
72.C 
73.0 
74.0 
7 5 . 3  
7 6 . 0  
7 7 . 3  
79.0 
79 .3  

I NT 
l a 8  

22.6 
17.6 

4 . 4  
30.1 

5.6 
C.6 
0.6 
C a b  
0.6 
0.5 
3.1 
1 . C  
3.1 

Y / E  I N T  
9') .o 1.9 
91.0 18.2 
92.0 3!*.4 
83.0 100.0 

8 5 . 0  1.2 
eG.0  016 
94 .3  1.2 
3 5 . 3  0.6 
9 G . O  4sIr  
97.0 1.2 
9 0 . 3  1.2 
93.3 3 . 6  

176.3 1.8 

a4.3 11.9 

20 

0 I 

30 50 
L 

Y /  E 
107.0 
1 0 8 r 0  
179.0 
1 1 C a O  
l l l r O  
112.0 
113.9 
1 1 6 0 C  
125.0 
126.0 
1 L l . O  
1 4 2 . 3  
1 4 ?  a 9 
144 .9  

I FUT 
1.2 
1.7 
5.6 
2 .5  
2.5 

3.7 
0.6 

13.2 
1 .F: 
1 .2 

79.3 
8.1 
1 . L  

f i b 8  
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U - Y I T R O S O - 2 t b - D I M C T H Y L ~ C ~ ? Y O L I N E  
YW 1 4 4  C 6 m H i Z e Y 2 e C Z ~  

M / E  I N T  M / f  I NT 
3 0 . 3  12.0 4 2 r 0  100.0 
3 1 . 5  le6 4 3 a 0  1 8 e O  
3 8 . 3  1.6 4 4 r 0  5.6 
39.0 16.3 05.3 6.6 
40.0 4.6 5 4 s o  3.2 
41.0 761’3 55.2 6.6 

BO 

40 

20 

0 
30 

Y / E  I NT 
56.0  3.8 
57.0  1.0 
5 8 . C  1.6 
68.0  7.3 
69.0 i p o C  
7 0 . 3  5 4 . C  

M / E  I NT I.? / E I NT 
71.3 3.8 113.0 1 94 
12 .0  2.6 1 1 4 0 0  3 4 r 0  
84.0 2.0 115 .0  2.6 

100.0 ( b e 0  1 ! & 4 0 0  13.3 
111.0 0.6 145.0  1.3 
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lr~-DINITROSOPIPERAZINE 
YW zz 144 C4rHBeN4.02. 

M / E  I N T  M / E  I N T  
94.0 40.7  

114.G 8 . 4  
115.0 0.7 
1 4 4 a 0  4 2 . 3  
1 4 5 r 0  2.6 

M / E  I N T  
58.0 1.9 40.0 4 c 6  52.0 2.3 

53.0 1.1 69.0 0.7 41.0 16.5 
00.0 0.7 54.0 10.3 

43.0 6.1 
8 2 . 3  1.5 44.0 1.9 
83.0 3.0 

M/F I N T  Y / E  I N T  
30 .0  39.2 
32.0 1.9 

34.0 1.9 
38.0 3 . 7  
39.0 1.9 

85.0 S r O  
33.0 0.7 42.0 103.0 

55.0 54.6 81.0 1.3 

56.3 27.3 
51.3 017  57.0 44.2 

OSSERVED M E T A S T A B L E S  
24.3, 2 5 e 2 9  3 6 . 2 9  3 7 m 5 r  37-01 49a19 5 3 - 2 9  5 5 . 2 ~  62.09 83.49 ?30949 

30 
I I I 1 I I I I I 

150 170 190 210 230 
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N - N I T R O S 0 P R O L P N E  
w w  = i44 C7.H8.\2.33 

M / F  
43.C 
44.0 
L 5 . 0  
45.0 
5000 
51.0 
52.0 

I N T  
12.5 

5.4  
20.3 

3.8 
1.0 
1.1 
1.2 

3 R S E R V E 3  V E T A S T A S L E S  
2 4 c 8 r  26.49 & b e 7 1  4 8 0 ? 1  9 3 . 3 9  

M / E  I N T  
54.0 3.1 
55.0 6.5 
56.0 1.8 
57.0 1.4 
56.0 2 . 7  
5 9 . 0  0.7 
68 .0  41 .4  

M / E  I NT M /  E I NT 
6 O r O  5 7 . 0  lOlrO 0.7 

1 1 3 . 0  0.7 70.0 23.1 
71.0 1.5 11410 6.2 
8 3  0 0  1.5 144.0  2805 

? f + 5 r 0  2.3 85.0 13.9 
9 9 . 0  89.3 146aO 0.3 

1nO.O R e i  
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M-NITRO50TRIOEUTERQMETHYLCYCLOHEXYLAMINE 
MW = 165 C7eHllmD3mN2eO. 

'.'/E I R T  M / E  I NT P I E  
30.0 18.4 66.0 20.0 61.0 
31.0 3.0 47.0 11.5 62.0 
32.0 5.3 48.1) 1.4 63.0 
3390 t . ?  50.0 2 . 3  64.C 

37.0 1.5  52.0 2r.3 66.0 
3800 2 . 3  53.0 b a 9  67.0 
39.0 2 2 . 3  54.0 6.1 68.0 
40.0 5.3 55.0 5 6 0 9  69.0 
41 .0  3 9 9 2  56.0 6.9 70.0 
42.0 8 n 4  57.3 3.8 71.0 
43.0 14.6 58.0 1 0 1 7  72.0 
44.0 9 0 2  59.0 5.9 7 3 . 0  
45.3 1 0 0 4 0  60.0 26.1 7400 

35.0 1 . 5  51.9 7.6 65.2 

I N T  
10.7 

1.5 
2 4 3  

26.9 
2.1 
l e 5  

13.C 
3 - C  

3 e I. 
10.0 

3.6 
2 6 . 9  

5 r 3  

380 

OBSERVED M E T A S T A B L E S  
2 8 . 3 9  32 .4 ,  36.59 3 7 0 4 9  5 4 1 8 ,  7 7 + 2 *  113.2, 

... ... 

.... 

.... 

... 

M / E  I NT 
77.0 l e 5  
78.0 0.7 
74.0 2.3 
30.9 9.7 
51.3 10.0 
82.0 13.8 
83.3 40.7 
84 .3  5 . 3  
8 5 . 2  3 . 8  
8 6 . 3  3 . 6  
8 7 4 0  3.5 
86 .9  0.7 
"7.0 0 1 7  

M / E  I NT 
98.0 0.7 
99 .0  2.3 

1 0 0 . 0  0.7 
113.0 1.5 
1 1 4 6 9  1.5 
114.0 3.8 
116.3 2 . 3  
117.3 9.7 
1 Z E . 3  4.6 
129.3 0.7 
1 4 4 . 5  1.4 
1 4 5 . 3  2 1 . 5  
1 4 6 . 9  2.3 
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M / F  r N T  Y / F  I N T  M / F  IhrT 
3 3.3 3.7 4 3 0 c  13.1 57.c 0.7 
4 c . o  7.4 & b e 0  22.5 58.C 2.9 
4 1 e o  3 . L  4500 2 * 5  70.0 1.1 
1.2.0 76.9  56.0 D . 1  71.0 1.0 

M / E I h T  M / E  I NT 
72.C 100.0 R e . 3  l e t  
73.0 6.7 R9.Q 2 .O 
74.0 1.4 99.0 C.6 

1 4 5 . 0  0.3 P7.0 1 . 7  



N-NITROSO-N-ETHYL ETHYL CARBAMATE 
MW = 146 C5eH10.NZe03 

MI€ I NT M / E  I NT M / E  I N T  M/E INT M / E  I N T  
30.0 100.0 43.0 2107 59.0 17.9 80.0 2.5 104.0 2.5 
31.0 17.3 44.0 43.5 60.0 8.2 87.0 2.6 117.0 1.9 
3 Z r 0  6.1 45.0 20.4 70.0 b o 1  8e.o 2 . 9  131.0 1 0 7  
40.0 he4 46.0 700 7 1 r 0  5 1 5  101.0 10.8 1 L b r 0  3 . 4  
41.0 3 r 4  56.0 30.7 72.0 6.9 102.0 4.8 14700 0.8 
4 3 . 0  3044 57.C 17.6 74.0 10oh 

... 

60 

20 

'0 
30 
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Y - Y I ' R O S O - N - M E T H Y L - Y ' ~ Y I ~ ~ O G ~ ~ A ~ I D I N E  
h.1W 1h7 CZaH5rY5.03 

NI/E I NT ' 4 /E  I I1T M / E  I NT 
42.3  98.0 46.0 2 '>07 57.0 86.5 
43.0  105.0 55.0 17.3 5 0 0 0  7.6 
4 b a O  7.6 55.3 12.6 71.3 16.5 

M / E I NT "/E I Y T  
72.0 1 0 0 0 0  117.0 8.4 
73.0 5.3 1 1 8 r 0  1.9 

1C1.0 3 4 . 6  147.8 1.1 

n 
t +T...T--t 

70 90 110 1.30 150 170 190 210 230 
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h-NITROSOMETHYLRENZYLAWINE 
MW c 1 5 0  C8.HlO.YZeOa 

“I /E I N T  M I €  I NT 
30.0 1549 51.0 23.5 
37 .0  l r 9  52.0 6.3 
38.0 5.0 53.0 1.2 
39.0 2 2 4 9  54.0 0.6 
40.0 2 . 5  5 5 . 0  0.6 
41.0 7 . 6  56.0 205 
42.0  54.7 59.0 0.6 
4 3 0 0  am9 61.0 1.2 
44.0 3 r 0  62.0 3 . e  
46.0 1.2 63.0 8.2 
49.0 3 r 6  64.0 1.9 
50.0 12.1 

QSSERVED METASTABLES 
2 3 . 5 ,  3 2 . 3 9  3 3 . 8 ,  35.09 37-29 

1 0 3 r 2 9  116.21 

80 t 
60 

40 

20 

0 
30 

M / E  
65.0 
13.0 
74.0 
75 .0  
7 6 . 0  
7 7 . 0  
7 8 r O  
7 9 . 0  
80.C 
8 5 . 0  
8 6 0 0  

I N T  
6 0 3  
0.6 
2.5 
2 r 5  
3.1 

20.3 
7.3 
2 . 5  
0.6 
3.6 
1.2 

M / E  I NT 
87.0  O m 6  
08.0 0.6 

90.0 3.8 
91.0 100.0 
32.0 1c.3 
33.0 1.2 

131.0 0.6 
102.0 2 . 3  
133 .0 e.2 
10h.G 8 . 2  

89 .0  7.0 

Y /  E I NT 
105.0 0 e 6  
1 0 6 r 0  0 8 6  
116.0 3.6 
117.0 0 - 6  
118.0 7.6 
119.0 1 a Z  
120.0 6.5 
1 Z 1 . C  1.9 
1 3 3 r 0  0.5 
1 5 3 . 0  3 . 4  
1 5 i r 3  1 * 2  



70 

M / E  
33 .0  
31.0 
32.0 
33 .0  
34aO 
4C.0 
41.0 
4 2 . 0  
4 ? . 0  

I NT 
4 3 . 4  
2.9 

31.9 
1.7 

11.0 
0.5 
0.5 
3 04 
1.1 

M 1 E I N T  
4 4 r o  12.7 
4 5 . 3  5.8 
46eO 1 O O a O  
4700 30'6 

4 e o o  1.7 
5C.O 0.5 
56.0 0.5 
5 7 . 0  0.5 
58.0 5.8 

M / E  
5F.C 
60.0 
61.0 
62.0 
63.0 
64.0 
65.0 
72.0 

I N T  
2.9 

50.0 
219 

16.8 
3 . 4  

36.6 
1.7 
O n 5  

M / E  
7 4  e 0  
7 6 . 0  
9 3  -0 
8 4  e 0  
8 5  r O  
9C.0 
91.0 
92.0 

I N 1  
0.5 
0.5 
1.7 
0.5 
0.5 
1.7 
2.9 

26.7 

M / E  I !IT 
93.0 2.3 
94.0 0.5 

121.0  0.5 
122.0 4 r h  
121.0 0.5 
151.0 213 
152.0 2 7 . 9  
153.0 1.7 
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W E  
30.0 
31.0 
32.0 
3740 
38.0 
39.0 
40.0 
41.0 
42.C 
43.0 
44a 0 
45.0 

I NT 
34.6 

4.7 
2 b o  

0.6 
2.0 

32.6 
6.1 

55.7 
5 9 . 8  
25.1 

3 . 4  
I o O C o  

M/E 
50.0 
51.0 
52.0 
53.0 
54.0 
55.0 
56.0  
5760 
6 3 . 0  
65.0 
66.0 

I NT 
1.3 
4 r 0  
2 . 7  
15.6 
11.5 
31.2 
13.6 
1.3 
0.6 
4.0 
2 b 7  

M/E 
6 7 . 0  
68.0 
69.0 
7000 
77.0 
7 8 0 0  
79.0 
80.0 
e8i.o 
82.0 
83.0 

I NT 
30.6 

8.8 
3.4 
2.7 
6 . 0  
2.0 
9.5 
be 1 
8 r  1 

1.3 
314 

M / E  
86.0 
9 1 r 0  
92 w0 
93 00 
94.0 
95.0 
'36.0 
97 a 0  

107.0 

109.0 
108 b o  

I N f  
0.6 
4.0 
0.6 
9 .5  
3.4 

4o.a 
4.7 
0.6 
0.6 
1.3 
0.6 

M I €  
110.0 
122.0 
123.0 
124.0 
125.0 
137.0 
138.0 
139 .0  
154.0 
155.0 
156.0 

INT  
006 
3 84 
2 . 7  
8.1. 
1 a 3  
5 a4 
0.6 
0.6 

55.7 
6 0 1  
0.6 

40 

20 

0 
30 50 70 90 110 130.. . I50 

t 
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M / E  
5 0 . 0  
51.0 
52.0 
53.0 
5 L O  
5 5 . 0  
5 6 . 0  
57 .O 
58 .0  
59.1) 
6 5 . 0  

I NT 
0 . 8  
1 . 7  
1 . 7  
5.9 
' - 6  

6 ' i c a  
2lL.7 

9 . 5  
I+ * 2 
9.8 
0.8  

M / E  I N T  
h6.O 0.8 
6 7 . 0  10.2 
68.0  8.5 
69.0 13.6 
70.3 15.3 
71.4  2 . 5  
72.0 0.8 
7 7 . 0  0.8 
7 9 . 0  n . ~  
80.0 9.8 
P 1 . O  3.4 

M / E  
8 2  .O 
53.0 
8 4 . 0  
45 .0  
H6.O 
<-?I .O 
9b.O 
9 5 . 0  
96.0 
q7.3 
Q P  .3 

I N T  
11.1 

5 s l  
12.8 

G . 8  
3.R 
0.8  
C . P  
0 .8  

13.6  
5.9 
1.7 

M/ E I N T 
130.0 1.7 
111.0 0.9 
l l 2 . 0  0.5 
1 3 4 s C  3 e 4  

125.0 1.7 
126 .0  1 0 0 0 0  
177.0  10.2 
178.0  3.8 
139.0  1 . 7  
156.0  8.5 
157.0 0.8 
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N-YiTROSOGUVACINE 
MW = 156 C6eH8nN2.03  

M / E  1 Y T  I N T  
30.0 20.3 45.C 14.8 
31.0 3.9 53 .0  10.7 
3 8 . 0  6.2 51.0 1 ? ~ 5  
3 9 . 0  26 .6  5 2 0 0  14.4 
4 0 . 0  5.9 5 3 . 0  74.0 
4 1 * 0  2 9 . 8  54.0 16.6  
4 2 . 0  ? ? e 2  55.0  2 3 . 2  
47.Q 19.2 56.0 7 . 7  

SSSE'IVEC M E T P S T A R L E S  
3 5 . 2 ,  ~ 2 . 7 ~  1 0 2 . 0 ~  

M / E  I N T  
57.0  3.7 
5 7 . 3  e * a  
50.0  15.5 
6 9 . 0  lo.? 
7r1.0 3.7  
71.0 4.4 

90.0 50.3 
7a10 ~ ) . 5  

# / E  
8 1  .O 
52.0 
97.0  
9 8 . 0  
99.0 

138.0 
1 0 9 r 0  
174.0 

60 

40 

20 

30 

I N T  
17.4 
5.9 
7 . 3  

2.9 
15.9 

7.4 
5 *  5 

5.4 

i " / E  I NT 
125.0 2 0 9  
176nG 50.3 
1 7 7 r C  2.9 
119.0 2 e 4  
1 5 h n 0  109.0 
1 5 7 0 0  R 00 
159.0  c.9 
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W / E  I N T  M / E  I N T M / E  INT 
30.0 5607 50.0 0.5 69.0 1.6 
31.1) 1.6 51.0 1.0 7C.C 14.0 
32.0 4 2 . 1  52.0 1.0 71.0 2.1 
37.0 0.5 53.0 3 .2  72.0 5.9 
38.0 l o b  5400 4.3 73.0 1.5 
39.0 22.1 55.0 16.7 74.c  7.0 
4 0 . 0  & e 3  56.3 2 2 . 7  80.0 0 ~ 5  
41.0 83.0 57.0 103r0 81.0 1.0 
42.0 T C . C  58.0 7.0 82.3 1.6 
43.0 t 3 . 7  59.0 C.5 8 Z . C  1.3 
4400 32 .4  60 .0  1.0 8403 82.9 
45.0 l o b  67.0 1.0 85.': E.1 
47.0 0.5 68.0 2.1 

OB 5 E4V t 3 hl f P A S  T A B L E 5 
22.5, 2 9 0 5 9  3 7 0 2 #  3 8 0 5 9  39.2, 610S9 125.8r 

00 -.- 

60 -- 

40- 

20- 

0 

Y / E  I NT 
86.0 22.7 
87.0 1.6 
95 .C 1.0 
96.0 0.5 
97.0 0.5 
98.0  1.0 
99.0 17.2 

133.3 ; o b  
131.3 L.5 

103.0 3.7 
112.0 2.1 

1 0 2  00  1 8 5  

M /  E 
113.0 
115.0 
116.0 
117.0 
124.C 
12L?bC 
129.G 
130.0 
11.103 
iL2. 3 

159.0 
15e.3 

I N T  
0.5 
lb.7 
12.4 
0.5 
:I . 5 
5 . 5' 
2.1 
1 .O 
4.? 
f . 5  

17.2 
1 a 6  
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N-NlTR0500IISORUTYLAMINE 
YW = 153 CP.Hl8.NZ.O. 

* / F  I hT M / E  
33.0  3 7 . 5  47.0 

32.e 16.9 51.0 
37 .0  0.8 52.0 
78.0 1.7 53.0 
3Ya0 18.7 54.0 
4 Q . O  4 . 4  5 5  * G  
41.0 49.e 56.0 
42.0 75.0 57.0 
s3.0 9 8 . 2  5R.0 
4 4 r 0  6.2 59.0 
45.0 1.7 63.0 

31.0 1.7 50.0 

I FuT 
0.8 

0.8 
Q.A 
2 . 6  
2 . 6  

14.9 
25.8 

100.0 
8.9 
1.7 
0.9 

0.8 

M / E  
61.0 
67.0 
68.0 
6930 
70.0 
71.0 
72.0 
73.0 
7 4 . 0  

83.0 
04.0 

a2.o 

I N T  
0.8 
0.8 
3 . 5  
1.7 

19.6 
4.4 
6.2 

12 .5  
1.7 
2 8 6  
2.6 

75.0 

Y / E  I kT 
95.0 16.0 
86.0  3 9 . 3  
87.0 3.5 
98.0 1.7 
99.0 2.6 

l O Z . 0  0.8 
103.0 19.6 
1'34.0 1.7 
112.C 1.7 
113.0 1.7 
114.0 0.8 
115.0 61.6 

M / E  I h T  
116rd 4.4 
126.0 0.8 
127.0 1.7 

1 2 9 r 0  0 0 8  
141.0 13.3 
1 4 2 . C  1.7 
1 4 3 . C  1.7 
1 5 7 r C  0.8 

153.0 5 r 3  

12~.0 ola 

i 5 a . o  41.0 
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100 

80- 

Ea-- 

40- 

20-- 

UT 

\ ~ i ~ ' - ~ I ~ l T R O S O H O ~ O P I P E R A Z I ~ F  
YW = 15E( C 5 . H l O . N 4 * 0 2  

V r E  : N T  M / F  I Y T  
? C o g  18.6 44.0 6.5 
3 3 s c  1.5 49 .3  0 . 9  
30.0 11.5 51.0 0.5  
43.0 6.1 5 2  .C 1.2 
k ? e @  3 6 . 2  5 3 . 0  C a b  
0 7 . 3  74 .5  5 1 L . 0  h.1 
k 2 . C  1 C O . O  

:' 5 ? P \' F C '4 E T A 5 T 4 P L E C 
7 5 . 2 9  1P3.99 

L 

M / E  INT Y / F  I NT tJ / E I hT 
55.0 4.9 7 0 . 0  26.7 991  0 7.7  
5 6 . 0  40.6 71.0 5.0 1 C O . O  0.3 
57.0 3.8 8 1  b o  1.5 12P.0 30.5 
59.0 1.0 81.0 1.1 179.0 2 S O  

68.0 h a 7  97.0 2.0 158.3 2.0 
6 0 . 0  11 .5  99.0 4 2 . 3  159.0 0.2 

4 
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NI~'-D!N~TRQSO-~-METHYLPIPERAZINE 
MW = 1 5 8  C5rHlO.N4.02 

M / E  I N T  M/E I N T  M/E INT M/E I N T  
30.0 20.0 42.0 5 2 . 2  57.0 19.0 7 2  .O 1.0 
35.0 1.4 4 3 . 0  1103 68.0 3.0 83.0 2.2 

39 .0  8 . 4  54.0 10.2 70.0 6.1 9700 1.7 
40.0 4.0 55.0 9 0 7  71.0 18.8 98.0 52.9 
41.0 2 c r 4  56.0 100.0 

CHSERVEO METASTABLES 

3 8 r 0  1.1 44.0 6 . 3  69.0 25.9 8 8 0 0  I r O  

44.1~ 5 2 8 4 9  55.8, 6 0 ~ 9 ~  75.1~ 7 5 r 9 0  103.5, 

M/E I N T  
99.0 3.2 
128.0 10.6 
1 2 9 0 0  0.7 
158.0 8 0 4  
15940 o b 6  
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N-NITROSOPIPECOLIC A C I D  
MW 158 C6aHlOoN2003 

M / E  I N T  M / E  I N T  
30.0 12.4 42so 15.5 
31.0 5.5 43@0 8.0 
38.0 1.7 44.0 7.3 
39r0 14.2 4500 5.5 
1.0.0 3.7 5300 5.1 
41.0 23.1 54sC 14.6 

OBSERVED METASTABLES 
b l s O ,  113.79 

-i ‘ I  I 

M / E  I N 7  
55.0 74.2  
56.0 1402 

68.0 3.0 
70.9 8.0 

5an0 3 . 8  

82.0 15.5 

MbE I NT M b  E I NT 
83.0 100.0 1 1 4 ~ 0  418 
84.0  17.7 128.0 9.7 
92.0 1.5 129.0 0.8 
109.0 2.0 158.0 10.5 
113.0 54.2 159.0 0.8 



79 

N-NITK050NIPECOTIC A C I D  
MW 158 C&rHlO*N2.03 

# / E  
3C.O 
31.0 
36 .0  
38e0 
39.0 
40.6 
41.0 
42.0 
4300 
44.0 
49.0 

I hT 
28.9 
2 s o  
1 a6 
2.3 

22.7 
4.3 

33.5 
71.6 
11 .8  
43.2 
6.0 

# / E  
46.0 
50.5 
51.0 
5 2 0 0  
53.0 
54.0 
55.0 
56.0 
57 rO 
58.0 
59.0 

I NT 
9.k 
2.0 
3.4 
3.5 

13.1 
17.9 
100.0 
55.4 
9 a 4 
2 . 1  
1 r4 

M/E 
65.0 
67.0 
68.0 
6940 
70.0 
71.0 
1'2.0 
73.0 
00.0 
81.0 

I N T  
1.6 
5r8 
14.1 

6 . 7  
37.1 
5.5 

28.7 
7 .1  
6.7 
8.9 

M/E 
82 .O 
83 rO 
8440 
85 a 0  
97.0 
98.0 
99.0 

150.0 
101.0 
110.0 

6Q 

40 

20 

0 
30 

I NT 
5 2 r 7  
20.0 
37.5 
3.2 
1.8 
5.5 
2.0 
11.6 
1.6 

21.7 

M/ E I NT 
111.0 2.7  
1 1 3 4 0  3.2 
127.0 89.1 
128.0 35.1 
129.0 3.0 
141.0 0.1. 
157r0 1 0 1  
158.0 16.3 
159.0 1.5 
160.0 0.1 

50 : 
I 0 
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BO-- 

60- 

40- 

" / E  I h T  
30.3 2l.e 
31.0 3.0 
38.9 2.1 
3 9 . 0  19.3  
4 0 0 0  3.6 
4 1 0 9  23.P 
4 2 0 3  7 c . 9  

M/: I Y T  
43.0 20.0  
4 4 0 0  3.Q 
45.0 2 n . O  
51.0 3.7 
52.0 2.4  
53.0 10.6 
54.3 9.6 

M / E  I N T  
55.C 42.4 
56.0  1 8 . 1  
57.0 3.3 
6 C . O  6.C 
67.2  5.f 
6 8 . 3  4 . 9  
6 9 . 0  6.C 

M / E  I NT 
70.0 8.9 
71.0 2 1 1  
73.3 1.9 
8 0 r 3  5.4 
91.3 3.C 
92.G 1 C 3 . C  
33.0 13.6 

V I E  I hi 
100 .0  2 a 4  

110.C 2 .O 
128.0  4 1 r . 3  
1 2 9 . 0  3.2 
1 4 1 . 9  1.2 
15.3.9 l6.3 
153rC 1.2 
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~ - N I T ~ O S O - L - P I P E C O L I C  A C I D  
b’*i 1 5 E  C6mY10.N2.03 

M / E  I NT 
3 O a C  18.7 
31.0 6 r 2  
1940 16.8 
kO.0 4.8 
41 .0  28.7 
4 2 . 0  23.7 
L3.9 e a 1  

M / E  I N T  
44.0 10.0 
45.0 8.7 
53.0 5.6 
54.0 15.6 
45.0 76.8 
5 6 . 3  19.7 
57.0 3.1 

1 0 0 - 7  

80 

60 

40 

?U 

M / E  I N T  M / E  I N T  !+/E I NT 
5 8 . 0  4.3 82.0 16.2 1 1 3 a O  50.0  
67.0 2.5 e3.0 100.0 114.0 4.6 
5 0 r 0  3.8 34.0 31.2 12B.0 8.7 
69.0 4.6 95.0 3.0 1 2 9 . 0  1 .4  
70.0 11.4 190.0 4.3 159r0 1 1 ~ 1  
71.3 5.3 101 .C) 1.9 149eO 1 .O 
72 .0  2.e 
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N-NITROS0-t-DEUTE40PIPECOLIC A C I D  
Mt4 c 1 5 9  C6eH9eDmN2.03 

‘\1 / E I Y T  M / E  I NT M / E  I NT 
70.0 1 5 0 1  51.C 2.1 59.0 4.6 
31.0 7.1 52.0 2.4 6 8 . 0  2.6 
39.0 13.2 53.0 3.9 69.0 3.5 
kO.0 7.1 54.0 9.3 7 0 . 0  1.7 
41 .0  17.6 55.0 3 5 . 7  7 1 . 0  10.3 
42.3 18.9 56.0 67.8 72.0 1.7 
43.0 1 1 . b  57.0 2 1 0 4  81.9 2.1 
440C b e 4  58.0 3.2 32.0 3.9 
45.0 8.2 

S 3 5 E S V E 3  V E T A S T A e L E S  
61.99  10405t 

loot .... .... 

..... 

M / E  
83.0  
8 4 . 0  
8 5  10 
8600 
87.0 

101 e C  
111.0 
113.0  

I NT 
18.9 

lODe0 
40.3 

5 . 7  
1.4 
2 . 1  
1.6 
2r 2 

M /  E I NT 
11400 53.5 
1 1 5 . 0  2 . 5  
129 .0  10.5 
133.0 2.0 
131.5 0.2 
1 5 9 . 0  13.1 
16C)eO 3.2 
161.0 0.3 

30 50 70 
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III I I I I I I I I ‘--t 

M / E  I N T  M/E I N T  
94.0 2.4 70.0 2.8 

71r0 2.2 100.0 84.9 
72.0 10000 101.0 7.1 
73.0 7r5 102.0 l r l  
87.0 1.6 159.0 0.5 
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M / F  I NT 
46.0 41.6 
56.0 10.0 
55.0 23.3 
56.0 1 0 3 1 0  
57.0 22.2  
58.3 23.3 
68.0  2k.4 
69.5 11.1 
’ 0 . 0  5.2 

M / E  
72.C 
73.0  
74eC 
90.0 
83.0 
84.9 
95.3 
85.0 
83.0 

100 

80 

40 

2Q 

e 

I N T  
12.2 

8.0 
5.5 
6.1 

31.6 
3 3 . 7  
23.3 
26.1 

3.8 

M / E  
89.C 
99 e 0  

100.3 
101.0 
1 0 2 . 0  
193.3 
111.9 
117.0 
1L5 .0  

I NT 
2 . 2  
3.3 
2.2 
2.1 

10.0 
6 .1  
2.1 
4.6 

45.5  

M/E 
116.C 
118.0  
170rG 
131.0 
142.0  
14.3.0 
160.0 
161.G 

I N S  
5.0 
2 . 2  
8.8 
3.6 
0 r 8  
C.9 

19.3 
1 . 5  
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U - N I T R O S O - N - E T H Y L - N ' - N I T R O G U A N I D I N E  
Mki 1 6 1  C 3 . H 7 # Y 5 8 9 3  .... 

M / E  I hlT 
30.0 34r2 
3 1 r 0  0.7 
40.1 3.2 
41.3 3.5 
4 2 e 3  30.9 
43.0 100.0 
44.3 79.6 
46.9 16.2 

V I E  I NT 
53.0 1.9 
55.0 5.5 
56.0 20.3 
57.0 19.7 
58.0 7 . 4  
6 3 9 0  2.9 
70r0 5.0 

OBSERVEC VETASTABLE:  
37 .21  60.49 93.0, 

M / E  I N T  
71.0 16.6 
72.0 33.3 
73.0 0.9 
a:+.i 1.0 
a5.0 91 0 
86.C 1.4 
a7.c c.5 

M / E  I N T  
90.0 1.5 
89.0  13.3 
90.0 C i s 3  

11)Z.G 2.6 
101.0 0.2 
115.C 18.5 
116.0 1.2 
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F I Y '  M / E I N T  M / E  I NT 
33.3 53.3 4 4 0 0  26.2 7 4 a 0  8.3 
31.0 22.R 5a.c  10.2 86 .0  18.6 
4 0 " Q  7 .P  59.0 1.1 87.0 3.8 

42.0  1 P 3 . C  79.0 1 e 4  89.0 2.0 
47.C 2 - . 2  73.9 3.8 100.0 1.4 

) r * S E  ? V F F  Y E T 4 S T 4 b 3 ~ E S  

u1.0 13.7 60.C 23.0  a8 .c  4 ~ ~ 0  

4 - 0 5 ,  c5.49 63.21  8 2 . 0 1  99.79 107.59 

40 

20 

0 -4 
0 

M / E  I NT !,I/ E I h T  
101.c: 0.4 1 3 3 0 0  1.0 
l l k . 0  0.8 134.0 0.5 
117.0 2Q.9 14400 3.3 
113.9 3.1 145.0 C . 4  
113.0 9.4 162.0 3.1 
1 3 2 . 3  6 . 3  163.0  3.4 
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! N Y  
80.9 
42.1 
51.3 
11.1 

0.6 
016 
7 * 6  
'i 4 6 

26.3 
16.4 
5'.2 
5 3 r 2  
57.7 
7 4 . 2  
50.0 
8 7 . 5  
58.5 

M/E 
4 8 . 0  

50.0 
51.0 
5240 
5 3 0 0  
5400 
55.0 
5 6 . 0  
57.0 

59.0 
60.0 
61.0 
62.0 
6 7 . 0  
6800 

49.a 

5 a r o  

I N 1  
30.2 

1.9 
10'3 
l o 9  
2.6 
3.2 
4 a 6 
70 2 

1591 
2h.3 
37.5 

100.0 

10.5 
1.9 
1.3 
1.3 

i a . 4  

M / E  
69 .0  
70.0 
71.0 
72.0 
73.0 
7 4  a 0 
75.0 
76.0 
77.0 

79.0 
80.0 
81.0 
82.0 
83.0 
84.0 
35.0 

78.0 

I N 1  
1.9 
406 
7.2 
6.5 
9.8 
6. 5 
2.6 
l e 3  
7 . 2  
5.9 
0.6 
O n 6  
l a 3  
2.6 
3 0 9  
2.6 
5.2 

M / E  
86 .O 
87 e 0  
8 0  00 
83.0 

91.0 
97.0 
9 8  e 0  
99.0 

101.rO 
102 e o  

103.0 
1 0 L L . 0  
105.0 
114.0 

9n.a 

1on.o 

I N T  
23.0 
72.3 
30.9 
20.3  
30. 1 

4.6 
2.6 
1.3 
1.3 
1.3 
3.2 
9 0 2  

12.5 
1.9 
3.2 
1.3 

MJE 
11500 
116.0 
117.0 
118r0 
119.0 
12010 
121.0 
125.0 
127.0 
132.0 
133.0 
14440 
145r0 
161.0 
1 6 2 1 0  
163.0 

I N T  
2.6 
1 a 3  
1.3 
7 .2  
19.0 
13.1 
1.3 
1.3 
1r3 
1 a 9  
3.2 
1.9 
416 
3 a9  
0.5 
1.3 

... 
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130 

EO-- 

40-- 

20-- 

R - N I  TROSG-N-PHEYYLUQEA 
'4V 1 6 5  C7rH?,Y3.02 

'v' / E I h T  M / E  INT 
3C.O 13.2 50.0 1 7 . 9  
37 .0  8.1 51.0 36.5 
38.0 17.2 52.0 10.C 
39.0  37.6 53.0 2.4 
4c.0 5.a 54.0 2.0 
41.C a e 6  55.C 0.6 
'12.0 0.3 61.0  3.4 
4 Z . C  36.5: 62.C 5 . 0  
4L.C 15 .7  63.C 1C.6 
46.C 1.6 64.0 2 l . t  
49.0 2.6 65.0 1ce . r  

? 'QSFQVCU v E Y 4 S T 4 P L E S  
2 3 . 4 9  33.e9 45199 59.59 

.- 

0-1 LJ. 
c 

Y / E  I N T  
66.0 28 .6  
67.0 3.0 
73.C 1.6 
7 4 . 0  5.1 
75.3 3.0 
76.C ' A S 0  

7 7 . 0  95.3 
7 0 0 0  14.4 
70.c  1.6 
80.0 2.5 
e1.c 1.C 

M / E  I NT 
90.0 1.9 
91.0 18.6 
92.0 41.3 
9 3 . 0  97.6 
94.0 10.0 
95.C 0.6 

105.C 27.2 
106.0 4.5 
107.C 2.3 
i 0 e . c  c.9 

M / E  
109 .0  
1 1 9 . 0  
120.0 
122 .0  
135.0 
1 3 6 1 0  
137.C 
1 3 9 . 0  
1 6 5 0 0  
166.0  

I h T  
0.9 

10 .9  
1.3 
2.5 

69.7  
18.8 

1.7 
1.9 
1.6 
0.2 

70 90 110 130 150 170 1-90 210 230 
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N - Y I  TSC3SOGUVACOLI  NE 
‘)ih 1 7 0  i7.Hll.N2*03 

“ / E  I rJr W/E 1 PI T M / E  I N T  
30.0 20.0 5340 100.0 71.0 5.9 
39.0 29.0 54.0 25 .4  72.0 3.1 
41.5  i . 7 c D  55.C 2Cl.o 78.3 5.7 
% 2 , 3  3 2 1 7  59.c 211.5 79.c 4.C 
45.0 4 ? * k  65.C 4 . 5 e o e c  81 .8  
4 0 1 0  10.9 6 6 r ?  4.7 8 1 . C  4 8 . 1  
51.3 19r0 67.C 5 . 0  82.0  l C . 7  
52.0 19.0 68.0 h * O  85 .0  5 . 7  

0 E3 s rR v EC MET A 5 T A E L E C 
34 .9 ,  44.9r 66.89 93079 1 1 5 # 2 *  

100 

80 

60 

40 

20 

0 I i 

“n/E I NT 
9’7.0 2 b 9  

103.0 41.8 
109.0 11.9 
1 l O . C  2 r 7  
1 l l . C  3.6 
112.C 3.1 
113.; 2.c 
1 Z ‘ t . C  2.1 

.... 

.... 
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~ - Y I T R O S S - i , t , 6 , 6 - T E ~ ~ A ~ E ~ ~ Y L P I P E R I D I N E  
Mk 17C C9.ti18oNZ.O~ 

Y / E  S NT M / E  I N T  M 1 E 
3 O . C  20.0 54.C 6.2 70.0 
3e.o 2.5 55.0 71.8 71.0 
3 9 . 0  4506 56.0 60.7 72.0 
4 0 . 0  9.3 57.0 15.0 81.0 
41.0 1C10.O 58.0 26.8 92.0 
k 2 . 0  62.5 59.0  2.5 83.0 
4 3 r O  19.3 65.0 215 8400 
4 4 e O  S i 8  66.C 1.8 85.C 
51.0 3.7 57.0 11.2 87 .0  
52.3 2.5 68.0 11.8 95.c 
5 3 . C  1 2 . 5  69.0 1'30.3 9 6 . 0  

I NT 
28.7 

1510 
25.C 
16.8 
15.6 
21.2 

2.5 
4 . 3 
3.1 
4.3 

3 . 7  

M / E  
97.0  
9800 
9 9 r c  
198 00 
139.0 
11080 
111.0 
112.0 
123.0 
124.C: 

INT 
31.2 
18.7 

I r Z  
1.8 
5.0 
6 . 2  
2.5 
2.5 
5.6 
5.0 

M / E  
125.c 
126r0 
12780 
12rr0 
14080 
141e0 
1 4 2 c C  
153.0 
170.0 
171.0 

30 50 



M I E  
?O.(! 
3 2 1 0  
3 8 0 5  
39.0 
49e0 
41.0 
4 2 .  c 

T NT 
15.3 
0.7 
1.0 

13.9 
3 .O 

23.C 
23.a 

M / E  
43.0 
4 4 . 0  
5 2 r 0  
53.0 
54r0 
5 5 . 0  
5 5 r C  

I Y T  M / E 
5 0 0  57.0 

10.7 6 8 0 0  
1.0 69 a 0  
0.6 70.C 
8.4 71.0 
6.3 82.0 

1oc.o 

I NT M / E  
7.6 R 3 a O  
5 r 0  84.0 

1804 8 5 . 0  
2010 97.6 

? e 6  9e  r @  

7 . 6  111.0 

M / E  I & T  
1 1 2 ~ 0  41.5  
113.0 3.0 
142.0  8.4 
143.0 0.7 
172.0 3.5 
l ' r '300  013 

I 
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lt5-DINITROSO-lt5-DlAZACYCLOOCTAN~ 
YW = 172  C 6 e H 1 2 e N 4 . 0 2 .  

---?-+---I 

M / E  I Y T  
30.3 8807 
71.0 5s6 
3 7 . 3  2.2 
38.0 4 0 4  
39.0 2 5 . E  
40.0 10.1 
41.0 6 5 n 2  
42.0 b 5 e l  
4 3 4 0  20.2 
4 4 r 0  4761 
45.0 3 . 3  
50.0 3 r 3  

M / E  I NT 
5140 + e 4  
52.0 5.5 

54.0 2 2 * &  
5 5 . 0  52.8 
56.0 50.5 
5 7 r 0  19.1 
58.0 212 
5 4  rO 1.1 
50.0 1.1 
$5.3 1.1 
56.0 1.1 

5 3 8 0  5.5 

OB S E R VF D C1 E T  A S  T A Ell. E S 
6 z . 0 ~  a 2 # 7 *  

€30 

60 

40 

20 

0 
50 70 

M / E  r r4 T 
67 .0  4D4 
b a . 0  10.1 
59 .0  1 2 . 3  
70.9 14.6 
71.9 4.4 
72.0 2.2 
73.0 2.2 
78 .0  2 r 2  
7 9 . 0  3.3 
80.0 3.3 
91.0 3.3 

M / E  
82 r 0  
83.0 
8 4  .o 

36.0 
95.3  
lib.:: 
9710 
99 .o 
99.0 

130  * s  

8 5 . 0  

I N T  
1 1 4 2  
55.0 

100.0 

1.1 
1.1 
1.1 
2.2 
1.1 
2.2 
l o 1  

7. a 

1 t4T 
2.2 
1 4 1  
S r 7  

7 5  0 2  
11.2 

3 . 3  
1.1 
1.1 
2.2 
4 a ?: 

1.1 
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N-NITROSOTRIETHYL U R E A  
MW = 173 C 7 e h l S e N 3 e C 2 .  

M / E  I N T  N / E  I Nf 
30.0 1 k . 2  1.410 49.4 
40.0 3.C 5 4 e 0  1.6 
41.0 5.7 55.3 2 . 3  
42.0 2 8 . 5  56.0 4 5 0 2  
'r3.0 3 . 5  57.0 b e 4  

7-1 
50 i o  YQ 

M / E  I NT 
58.C 8.3 
1000 4 n 7  
71.C 2.P 
72.0 33.3 
74.0 3.5 

M / E  I NT M /  E I NT 
100.0 100.0 116.0  1.1 
101.0  6.4 1 3 0 8 0  1 e 6  
1 0 2  e o  1.6 145.0  0.7 
115.0 2.6 173.0 0.2 
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+ i  I I I I I I I I I 

11Q~.130 I 50  170 190 210 2313 
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M/E I N T  
3 0 . 0  5 0 0  
3 9 a O  16.6 
40.0 405 
41.0 3 5 . 0  
42.0 2 6 r b  
43.0 5 a 5  
51.0 0.8 
52.0 0.8 

P I E  INT 
53.0 3.5 
54.0 3.6  
54r0 6.3 
56.0 100.0 
57.0 11.6 
50.0 3 . 3  
5 9 . 0  3 . 3  
6 7 . 0  1 . 6  

M / E  INT 
68.0 l a 8  
69.0 3.5 
70.0 11.6 
71.0 1.3 
72.0 1.6 
8 2 . 0  8.3 
83.0 15.0 
84.0 3 0 6  

335ERVED METASTABLE5 
31 .99  76.50 4 9 . 5 s  106.69 116.69 124.79 1 3 5 . 9 ,  

M / E  I N T  
8 5 . 0  1 . 3  
86.0 11 .6  
67.0 3.0 
96.0 l e 6  
9 7 . 0  15.0 

112.0 1.0 
125.0 4.0 

98.0 6.1 

M / E  

129.0 
139.0 
14'3.0 
141.0 
154.0 

1 8 5 . 0  

128.0 

184.0 

I N T  
11.6 

1 a b  
4.6 
10.8 
1.0 
1.1 

12.5  
1.3 

... 

- .... 
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M / E I N T  
30.0 17.4 
31.3 4eb  
39.0 20.3 
4 9 . 0  4r0 
4 1 . 0  50 .1  
& Z O O  43.6 
4340 20.9 
44.3 6 . 9  
5 3 0 0  4 . 6  

M / E  
55.11 
56.0 
57.0 
58.0 
59.0 
67.0 
68.3 
E9s0 

I N T  
2 1 0 5  
5 5 r 2  
98.8 
29.0 

8 . 7  
10.4 
11.6 

8.7 

M / E 
70.0 
71.3 
79.0 
61.0 

83.0 
84.0 
86.3 

a2.c 

O B S E R V E D  M E T A S T A B L E S  
3892, 52.9, 64.5, 95.9, 131.1* 1 5 5 . 5 ,  

I N T  
8.1 

l00.0 
2.9 

11.6 
! l e 6  

e . 7  
2 . 9  

8 1 . 3  

M / E  I N T  
87.0 9.8 
88.0 5 . 8  
96.0 4 . 6  
97.0 29.0 
99.0 10.4 

100.0 5.8 
1C9.3 12.7 
1 1 2 4 3  18.0 

M /  E I NT 
123.0 3 .L 

1 2 4 0 0  8.7 
133.0 3.4 
131.0 2.9 
1 4 1 1 0  6.9 
156.0 14.5 
186.3 29 .C  
187.0 ' t o t  

70 
II 
90 110 ' 130 150 a70 190 210 230 
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N-NITROSOCARBAZOLE 
Mrl 196 C12oHB*N2eO. 

M / E  I N T  
70.0 5 . 2  
38.0 017 
3 9 4 0  2 . 9  
50.0 1.8 
51.0 2.0 
42.3 007 
6180 018 
62.0 2.4 
63.0 4 8 3  

M / E  
64r0 
6 5 r 0  
74.0 
7 5 0 0  
76.0 
77r0 
87.0 
88.0 
89.0 

O B S E R V E D  METASTABLES 
9 1 r 4 r  ;16.29 117.6s 165.09 

I NT 
0.9 
0.6 
2.1 
2.5 
1 e 3  
0.8 
2.5 
1.7 
2.0 

M / E  
98.0 
99.0 
100.0 
101.0 
111.0 
1.12.0 
113.0 
11440 
115.0 

I NT 
O n  8 
0.6 
0.6 
0.6 
0.5 
0.5 
304 
1.7 
3.0 

M / E  
116.0 
12610 
127.0 
137.0 
138.0 
139.0 
140.0 
141 a 0  

I N f  
1.4 
0.5 
015 
1.4 
2.4 

13.3 
16.4 
1.9 

M / E  
164.0 
165.0 
166.0 
1 6 7 r 0  
16800 
16980 
196rO 
197.0 

I NT 
4.5 
2.8 

7 2 . 8  
1ooso  
11.1 
0.7 
2 e 6  
0.4 
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N-NITROSQDIPHENYLAnINE 
MW s 198 C12eH10aN2sOe 

M/E INT P I E  
30.0 32.0 55.0 
31.0 0.5 54.0 
32.0 2.8 57.0 
37.0 1.4 58.0 
3800 5.0 61.0 
3 9 . 0  20.7 62.0 
40.0 10.1 63.0 
41.0 5.0 6 4 8 0  
42.0 2.8 65.0 
4 3 . 0  2.8 66.0 
4400 509 67 a 0  
49.0 0.5 68.0 
5 o r o  8 . 9  69.0 
51.0 3200 ?O.O 
52.0 6 0 7  71.0 
53.0 1.1 72.0 
54.C 1.1 

a R s E R v m  METASTABLES 
3 3 . a a  

I NT 
2.2 
1.6 
1.1 
0.5 
0.5 
2.2 
7.3 
5.6 

12.? 
10.1 
1.6 
0.5 
1.1 
1.1 
1.1 
0.5 

M / E  
73.0 
74.0 
75.0 
76.0 
7 9 . 0  
78.0 
7 9 . 0  
82.0 

84.0 
85.0 
87.0 
88.0 
8 9 . 0  
90.0 
91.0 

83.0 

I N T  
0.5 
2.8 

3.3 
19.6 
3.9 
0.5 
0.5 
1.1 
3.3 
1.1 
C.5 
0.5 
2.2 
1.6 
2.8 

2.8 

M / E  
92 a 0  
93.0 

100.0 
101 10 
102.0 
103.0 
104.3 
113.0 
114.0 
115.0 
116.0 
L17.3 
126.0 
127.0 
126.0 
129 a Q  

I NP 
2.2 
2.2 
0.5 
0.5 
1.1 
1.1 
1.6 
0.5 
1.1 
5.0 
1.6 
1.1 
0.5 
1.1 
1.6 
1.1 

M: E 
130.0 
137.0 
1 3 8 0 0  
139.0 
14QaQ 
141.0 
1 5 3 r 0  
1 5 4 e o  
16400 
16500 
1 6 4 4 0  
167.0 
168.0 
159.0  

? ? l e 0  
1'70.0 

I NT 
1.1 
3.3 
2 .8 
3 . 9  
2.2 
1.4 
O m 5  
2.2 
0.5 
1.6 
7 . 3  

32.5 
51.6 
100.0 

14.3 
1.1 
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P. -h ITRSSOPHENYETRAZ I N F  
v14 = 2 0 6  ClloH14.NZ.02 

M / F  I N T  
52.0 1 a 7  
5 k . n  2.P 
5 5 . 3  1.4 
5 S r 0  6.7 
63.0 1.7 
65.0 1 . o  
S8.0 7.0 

Y /E I Y f  
90. r )  7.4 
9 1  e 5 :  6.7 
37.0 1.7 

101.1: 1.4 
1 0 5 0 0  9.6 
102.0 1.5 
115.0 2 r 4  



100 

N - N I T R O S O D I C Y C L O W E X Y ~ A ~ ~ ~ ~  
Mh' 210 C 1 2 b b i t 2 b N Z e Q 1  

M/E I N T  M / E  I N T  
3C.0 2 2 0 1  51.0 3.8 

32.0 4.8 53.0 11.5 
33.0 0.9 5 4 0 0  29e8 
37.0 019 55.0 8017 
38.0 1.9 56.0 23.0 

3 1 e 0  0.9 52.9 2.8 

39.0 24.0 57.0 3.8 
4 0 a 0  18+2 5800 0.9 
41.0 75.0  6 3 . 0  0.9 
4 2 r a  1 2 . 5  6 5 0 0  1.9 
4 3 e 0  12.5  6 6 0 0  1.9 
4400 23.0 67.0 30.7 

47.2 408 69.0 6.7 
50.e 1.9 70.0 3 . 0  

45*0 0.9 6 8 ~ 0  7 . 6  

OBSERVED M E T A S T A E L E S  
? b . 5 +  3714Q 5 4 r 8 9  7 7 . 2 9  96.29 104.29 

100 

BO 

60 

40 

20 

0 

I NT 
0.9 
2.8 

4 s 8  
4 r 8  

18s2 
21.1 
10000 

7 .  b 
0.9 
2 . 8  
1.9 

1.9 
17.3 

1.9 

3.8 

1 NT 
1.9 
1.9 
l e 9  
0.9 
3 a 8  
2.8 
0.9 
0.9 
0.9 
l e 9  
587 
0.9 
7.6 

14.4 
0.9 

I NT 
3 .8  
0.9 
30.7 
1 a 9  
0.9 
0.9 
0.9 
0.9 
1.9 
1.9 
2 r 8  
0,P 
2.8 
1404 
1 s 9  

I i 
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N-NITROSODODECAMETHYLENFIMINE 
U k  2 1 2  Cl2*H24.N200. 

M / E  I N ?  M / E  I N T  
30.0 5 0 . 9  56.0 57.1 
31.3 1.7 57.0 41.9 

37 .0  3.8 59.0 1.7 
3 8 . 3  1.7 60.0 0.6 
39.0 25.8 6 5 0 0  1.7 
43.0 b o 2  5600 1.7 
41.0 10000 67.0 24.1 
42.0 5682 b U o 3  17.8 
43.0 69.6 6910 5 4 0 4  

44.0 71.4 70.0 39.3 
45.0 4.4 71.0 11.6 
4 6 r 3  0.8 72.0 2.6 
50.0 0.8 73.0 (5.8 
51.0 1 . 7  74.0 2.6 
5 2 1 0  1.7 77.0 0.e 
53.0 9.8 78.0 0.8 
54.0 21.4  79.0 2.5 
5 5 . C  91.7 89.0 1.7 

32.0 1.7 5u.o 8.0 

100 

80 

60 

40 

20 

0 
30 

M / E  
81.0 
82.0 
83.0 
84.0 
85.0 
86.0 
07.0 
91.0 
92.0 
93.0 
94.0 
95.0 
96r3 
9?e0 
98.0 
9 9 0 0  

133.0 
107.0 
108.0 

I N T  
19.6 
17 .0  
33.7 
24.1 

0 0  2 
2 1 6  
0.8 
0.8 
0.e 
C. e 
c . 0 

11.6 
21.4 
1 6 . 3  
12.5 

2 . 6  
: . ” 
0.a 
0.8 

M / E  
109.0 
11000 
111 .O 
112.0 
1 1 3 * ‘.I 
114.0 
1 2 1 . 0  
122.1) 
123.0  
124 .0  
125.0 
125.0 

12e.7 
135.3 
1 3 R . C  
139 03 
140.3 
141 r D  

127.0 

I N T  
7.6 
9.8 
3.5 
6 . 2  

0.8 
0.8 
0.8 
C. 5 
6.2 
1 a ‘7 
4 .  /A 

1.7 

3.8 
2.e  

: * e  

2 * F. 
4.4 

6.2 
0.3 

I N T  
3.8 
2.5 
1.7 
lo? 
6.2 

0.8 
3.: 
5.3 

5 7 * @  
1C.7 

C . E  
52.5 

I? .3 
2 .5  

3 2 r 3  

5.e 

0.a 

5 b? 

50 
7 -7 
190 210 230 
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Y / E  
30.0 
31.0 
32.0 
3 7 . 0  
38.3 
39.0 
40.0 
41.0 
4 2 . 0  
4 3 . 0  
44.0 
4 5 r 0  
50 .0  
51.0 
52.0 
53.0 
54.0 
5 5 . 3  
56.0 

I NT 
20.8 

2.6 
2.6 
1.7 
3 04 

15.6 
2 06 
8.6 
3.4 
3 .4 
4.3 
0.8 
5.9 

27.8 
5.2 
1.7  
1.7 
5.2 
3 .4 

M/F 
5'7.0 
58.0 
61.0 
62.0 
63.0 
6401)  
65.0 
66.0  
67 .0  
68.0  
6 0 . 3  
7 0 . 0  
71.0 
7 4 . 0  
7 5 . 4  
76.C 
77 .0  
7 8 . 0  
7 5 . 9  

I rYT 
2.6 
0.8 
0.8 
2.5 
7.8 
4.3 

19.1 
1 . 7  
1.7 
1.7 
3 . 4  
2.6 
0.9 
2.6 
2.6 
3.L 

83.8 
12.1. 

3.L 

M / E  
80.0 
8100 
6 2 . 9  
83.0 
8 4 3 0  
86.3 
87.0 
88.0 
89.3 
9C.0 
71.0 
92.0  
93.0 
95.9 
96 .0  
57.: 
98.3 

103.9 
1 3 4 . 3  

I NT 
0.8 
1.7 
1.7 
2.6 
2.6 
0.6 
0.8 
0.8 
5.2 
? . k  

61 .7  
G. 0 
1.7 
c. D 
1 .7  
1.7 

9.e 
1.7 

7 7  i. 8 

M / E  
1 0 5  .c 
1 0 6  .O 
137.0 

11o.c 
112.3 
115.9 
115.0 
117.S 
126.2 
127.3 
123.3 
129.0 
139.0  
139.0 
1 4 3 . 9  
1 4 L . 9  
15: 09 
1 5 2 . 3  

1oa.o 

I NT 
33.3 

5.2 
6.0 
1.7 
1.7 
0.8 
1.7 
0.E 
O I E  
0.8 
1.7 
:.7 
0.8 
3.a 
J a e  
2.8 
O . C  
(? . s 
2.6 

M /  E 
153.0 
154 .0  
155.0 
1 6 5 . 3  
166.0 
167.3 
168.0 
179.0  
179.3 
183.3 
181.3 
1H2.3 

? i ' S o O  
1 9 5 . 3  
13t. 3 
212 .3  
213.C 

l a ? . >  

I NT 

3 . 4  
1.7 
1.7 

3 . 4  
0.8 
1 - 7  
1.7 

:I4 a 7 
9.5 

i9'3.0 
29.5  

3 .i, 
?.4  
T a &  

1?.0 
1.5 

1.7 

1.7 

..............._.... 100 i 

BO-- 

60 -- 

40 -- 

1 
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N-NITROSODIBENZYLAMINE 
VW 2 2 6  C 1 4 r H 1 4 . N Z . 0 .  

Y / E  I N :  
30.3 2 r 4  
31n0 0.6 
32.3 0.6 
38s0 0.6 
39.0 b.C 
4 0 . 0  2.6 
41.3 2.4 
42.3 0.6 
50.0 2.4 

V / F  
52.C 
52.0 
h 3 r 0  
64.0 
65.9 
66.9 
74.0 
7 5  .0 
7 6 * 3  

I NT 
5.4 
1 .8  
3.0 
1.2 

13.9 
5.6 
0.6 
0.6 
0.6 

M / E  
7 7 . c  
78.0 
79.C 
89.C 

91.0 
92.0 
93.0 
103.3 

9 3 8 3  

I NT 
3.6 
1.8 
1.2 
3.c 
4.3 

100.S 
9.G 
0.6 
016 

M / E  I NT 
1 0 4  a 0  1.8 
105 10 1.2 
106.0 C.6 
107.0 0.6 
117.0 3.6 
118.9 1 . 2  
119.3 9 0 6  
128.0 1.2 
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N - k l T R O S O M E T H Y L D O D E C Y L 4 Y I N E  
~alk = 228 ~ 1 3 . ~ t 9 ~ ~ 2 . 0  

M / E  1lur 
30.0 4 r l  
39.0 5.8 
41.0 31.6 
4 2 . 0  32.2 
43.3 6 2 1 9  
44.2 6 7 . 4  
45.0 2 . 7  
53.0 1.9 
5 b . O  1.8 
55.0 25.7 
55 .0  8.8 
5 7 . 0  27.6 
5 0 . @  7 . 8  

M / E  I NT 
59.0 6.6 
61.0 0.6 
67.0 2.4 
63.0 1.8 
69.0 16.8 
70.0 12.4 
71.0 9.5 
73.0 33.2 
74.0 39.4 
75.Q 1.4 
81.0 1.7. 
92.0 1.6 

M / E  
83.0 
84.3 
85.0 
87.0 
95.0 
96.0 
97 .0  
98.0 
99.0 

111.0 
112.0 
113.0 

I N S  
11.3 
18.4 

5.0 
1.3 
0.6 
0.9 
h r 7  
5 . 5  
103 
2.1 
1.9 
0.9 

M / E  
125.0 
126.0 
127.0 
140.0 
1 5 0 . 0  
154.0 
155.0 
167.0 
1be.0 
1 5 9 . 0  
180.0 
1R3 e 0  

I N T  
0.6 
1.0 
0.4 
0.7 
2.0 
0.9 
0.4 
0.9 
3.9 
0.8 
0 0 6  
0.6 

M / E  I NT 
195 .0  1.1 
198.0 29.1 
199.0 4.4 
200.0 0.3 
209.0 0.5 
211.0 100.0 
i lZ2*0 1 4 e 7  
213.3 1.1 
226.0 0.4 
227.0 0.5 
228.0 0.9 
229.0 0.5 

50 i o  
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J, 

N-NITROSO- l -NAPHTHYL-N-uETHYLCARBAMAfE  
YW = 230  C 1 2 e H 1 0 e Y 2 ~ 0 3  

M / E  I N T  
3 9 a 0  3 . 4  
4 3 . 3  2.C 
5 8 . 0  2 . 3  
51.0 2.1 
56.0 2.3 
55.0 2.E 
6 2 . 0  3.1 

M I €  I \.IT M / E  I N T  " / E  I N T  Ld / E I UT 
6 3 r 0  7.2 87.0 2 r k  116.3 14.1 144rCJ 26.3 
6 5 r O  4.0 88.0 2 . 7  1 1 7 * 9  0 ~ 9  145rTJ 2 . 7 
74.9 2.1 89.0  Be3  126.2 1.2 1 7 3 . 3  0 r 4  
75 .c  2 . ?  113.c 3.c i274!) 4 B 5  ??9*0 c.5 
7 6 r 0  1.3 1141: 5.: 129.3 9.7 2 3 C e S  5.C 
7 7 . 9  l b 4  115.9 13005 1 4 3 . 0  72.2 2 3 1 0 3  9 4 6  
s e a 0  l r h  
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N-NITROSOMETt - iYLPI iENIDATE 
Mk = 2 6 2  C140H18mN2e03 

M 1' E I NT M / E  I N T  MI€ I N T  M / E  I N T  
30.0 3.2 63.0 3.0 91.0 18.3 121.0 32.6 
79.0 5.0 6 4 r 0  1.1 9 2 . 0  1.8 1 2 2 . 0  2.8 
40.0 0.9 65.0 3.5 97.0 0.9 128.0 1.8 
4 1 - 0  6 . 2  61.0 0.7 102.0 1.2 129.0 2 . 7  
~ 2 . 0  3.8 bRm0 0.9 103.0 3.0 130 .0  k.0 
43.0 1.5 96.0 0.7 104.0 1.1 131.0 1.3 
50.0 1.3 77.0 9 . 3  io500 2.4 143.0 0.9 
51.0 3.5 98.0 2.6 106.0 0.7 144.0 2.0 
52.0 1.1 79.0 1.4 113.0 100.0 145.0 0.5 
53.0 l e 5  90.0 @ e 6  l l t t . 0  7 . 1  lC9.0 16.3 
5406 / A 0 1  42.0 5.9 115.0 6 r 4  150.3 4.1 
55.0 2 2 . 7  93.0 63.k  116.0 2.7 151.0 0.4 
56.0 2.5 8400 h e @  1 1 7 r 0  5.0 155 .0  0.4 
59.0 1.e 99.0 5.9 118.0 4 0 9  156.0 0.5 
6 2 . 0  @ . P  90.0 7 . 5  119.0 D e @  157.0 0.5 

32 S E? V FI) v F T A 5 T A ~L E 
2 1 . 2 9  2 3 . 9 9  2 6 - 6 9  4 5 ~ 4 9  4 e . 9 1  6 ? . 3 9  95.89 127.79 !68elr 

M / E  I NT 
158.0 O m 4  
170.0 0.9 
172.0 7.7 
173.0 4 e 2  
1 7 4 s Q  0.5 
LO9.O 0.5 
201.0 2.7 
202.0 0.4 

230 .0  0.3 
231.0 2 1 5  
232.0 1 2 . 6  
233.0 1.9 
262.0 O m 4  

216.0 0.2 


