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Qualitative Method of Nitrite Inhalants

Jin SUZUKI*, Misako TAKAHASHI*, Takako SETO*,
Machiko NAGASHIMA™ Chiyomi OKUMOTO™ and Ichiro YASUDA *

A qualitative method of nitrite inhalants using NMR was established.

After nitrite inhalants had been diluted with the solvent, they were measured with NMR. The included nitrous

acid ester was identified and confirmed from spectrum data. Moreover, a nitrous acid ester without commercial

items was synthesized, and identified and confirmed from NMR and GC/MS data. iso-Propyl nitrite, iso-butyl

nitrite, n-amyl nitrite, iso-amyl nitrite and 2-methylbutyl nitrite ester were identified from products on the market.
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Fig. 1. Structures of Alkyl Nitrite
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Table 1. GC/MS Data of Alkyl Nitrite

Retention Time (min)

Mass Fragmentation (m/z)

n -Propyl Nitrite* 1.40 27 (57)
iso -Propyl Nitrite* 1.30 30 (67)
n -Butyl Nitrite 1.94 27 (54)
iso -Butyl Nitrite 1.66 27 (53)
tert -Butyl Nitrite 1.57 30 (100)
n-Amyl Nitrite 3.32 29 (72)
iso -Amyl Nitrite 2.69 29 (62)
2-Methylbutyl Nitrite* 2.73 30 (100)
Cyclohexyl Nitrite* 5.67 29 (23)
1-Propanol 1.73 27 (26)
2-Propanol 1.35 27 (15)
1-Butanol 2.48 27 (26)
2-Methyl-1-propanol 2.11 27 (31)
2-Methyl-2-propanol 1.94 31 (60)
1-Pentanol 4.35 29 (32)
3-Methyl-1-butanol 3.88 39 (24)
2-Methyl-1-butanol 3.77 29 (41)
Cyclohexanol 5.93 41 (21)

29(89)  30(79)  31(33)  43(59) 60 (100)
41(27)  43(100) 74 (35)

30 (46)  41(100)  43(90)  57(48) 60 (80)
30(40)  39(22)  41(88)  43(100) 57 (48)
41 (41)  43(82)  57(68)  88(60)

30(30)  41(100)  43(35)  57(54)  60(58)
30(31)  41(100)  43(46)  57(62)  60(55)
41 (41)  43(82)  57(68)  88(60)

41(48)  43(54)  55(100) 81(37)  83(32)
39(19)  41(82)  43(60)  55(28) 56 (100)
41(16)  43(33)  45(100)

39(19)  41(82)  43(60)  55(28) 56 (100)
31(44)  33(55)  41(85)  42(79)  43(100)
33(38)  39(19)  41(68)  42(67)  43(100)
31(34)  41(72)  42(100)  55(94)  70(54)
41(64)  42(71)  43(56)  55(100) 70 (62)
41(92)  55(37)  56(100)  57(96)  70(52)
44 (24)  57(100)  67(29) 82 (48)
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Table 2. "C-NMR Data of Alkyl Nitrite

Chemical Shifts (ppm)

C-1 C-2 C-3 C-4 C-5 C-2-Me
Ethyl Nitrite 64.0 14.1
n -Propyl Nitrite* 69.8 22.4 10.2
iso -Propyl Nitrite* 72.9 21.9
n -Butyl Nitrite 63.0 31.0 19.2 13.5
iso -Butyl Nitrite 74.5 28.4 18.9
tert-Butyl Nitrite 82.1 28.8
n-Amy| Nitrite 68.3 28.8 28.2 22.5 14.0
iso -Amy| Nitrite 66.7 37.6 25.0 222
2-Methylbutyl Nitrite* 73.0 348 26.1 11.1 16.3
Cyclohexyl Nitrite* 78.1 324 239 254
Ethanol 57.7 18.3
1-Propanol 64.2 26.2 10.4
2-Propanol 64.2 252
1-Butanol 62.3 352 19.3 14.0
2-Methyl-1-propanol 69.4 31.1 19.0
2-Methyl-2-propanol 68.4 313
1-Pentanol 62.6 32.8 28.3 22.8 14.2
3-Methyl- 1-butanol 60.9 42.0 24.9 22.7
2-Methyl-1-butanol 67.7 377 26.1 11.5 16.3
Cyclohexanol 69.9 35.8 24 .4 259
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Fig. 3. Geometric Isomer of Alkyl Nitrite
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Table 3. Contents of Alkyl Nitrites in Nitrite Inhalants

H

Contents Numbers

2003.4. iso -Butyl Nitrite 11
-2004.3. iso -Amyl Nitrite 1
N.D. 1

2005.4. iso -Propyl Nitrite 2
-2006.3. iso -Butyl Nitrite 12

n -Amyl Nitrite 1

2006.4. iso -Propyl Nitrite 2
-2006.8. iso -Butyl Nitrite 16

iso -Butyl Nitrite + n -Amyl Nitrite
+ 2-Methylbutyl Nitrite

Fig. 3. Spherical Object Exists in Nitrite Inhalants

Fig. 4. Columnar Object Exists in Nitrite Inhalants
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Table 4. Composition Ratio of Objects Exist in Nitrite Inhalants

Composition Ratio (%)

Spherical Object

Columnar Object

Al 92%
Si35%

Morecular Shieves (Reference) Si 52%

Si 6%
K 32%
Al 20%

Fe 9% Ca 5% P1%
Ca 9% K 2% Na 2% Mg 1% P1%
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