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A method for identifying alkyl nitrites also known as designer drugs

Yuki YAMAOKA”, Shino KATO", Yousuke SUZUKI", Chitoshi HINO®, Mitsuhiro YAMAZAKI®
*Tokyo Customs Laboratory 2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

In Japan, six alkyl nitrites were regulated as designated substances in 2007 and yet smuggling incidents still continue. Furthermore,
unregulated alkyl nitrite isomers are often imported for abuse. Therefore, in this study we measured a total of 19 alkyl nitrites that are

regulated or unregulated by infra-red spectroscopy, gas chromatography and NMR. As a result, we found that the 19 alkyl nitrites could be

identified by those data.
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Figl Chemical structures of alkyl nitrites (¢ means synthesized).
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Fig.2 IR spectra of isobutyl nitrite and isobutanol mixture.
(isobutyl nitrite : isobutanol =1 : 1)
(a) ATR method; (b) KBr plate method; (c) Gas cell method
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Fig.3 IR spectra of alkyl nitrites by gas cell.

(a) 1-propylnitrite(n-propyl nitrite); (b) 2-propyl nitrite(isopropyl nitrite); (c) 1-butyl
nitrite(n-butyl nitrite); (d) 1,1-dimethylethyl nitrite(tert-butyl nitrite); (e) 2-butyl nitrite; (f)
2-methyl-1-propyl nitrite(isobutyl nitrite); (g) 1-pentyl nitrite(n-pentyl nitrite); (h) 2-
methyl-1-butyl nitrite; (i) 2-pentyl nitrite; (j) 2,2-dimethyl-1-propyl nitrite; (k) 3-methyl-1-
butyl nitrite(isopentyl nitrite); (1) cyclopentyl nitrite; (m) 1-hexyl nitrite(n-hexyl nitrite); (n)
2-hexyl nitrite; (0) 3-methyl-1-pentyl nitrite; (p) 3,3-dimethyl-1-butyl nitrite; (q) 4-methyl-
1-pentyl nitrite(isohexyl nitrite); (r) cyclohexyl nitrite; (s) 1-heptyl nitrite(n-heptyl nitrite)
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Tablel Retention time of alkyl nitrites and material alcohols by DB-5MS and DB-WAX
Retention Time (min)

DB-5MS DB-WAX

1-Propyl Nitrite(n-Propyl Nitrite) 1.62 1.57
2-Propyl Nitrite(Isopropyl Nitrite) 1.53 1.50
1-Butyl Nitrite(n-Butyl Nitrite) 2.03 1.83
1,1-Dimethylethyl Nitrite(tert-Butyl Nitrite) 1.74 1.64
2-Butyl Nitrite 1.84 1.68
2-Methyl-1-propyl Nitrite(Isobutyl Nitrite) 1.84 1.65
1-Pentyl Nitrite(n-Pentyl Nitrite) 2.75 2.30
2-Methyl-1-butyl Nitrite 2.49 2.03
2-Pentyl Nitrite 2.39 1.98
2,2-Dimethyl-1-propyl Nitrite 2.05 1.70
3-Methyl-1-butyl Nitrite(Isopentyl Nitrite) 2.47 2.05
Cyclopentyl Nitrite 3.07 2.89
1-Hexyl Nitrite(n-Hexyl Nitrite) 3.65 2.97
2-Hexyl Nitrite 3.21 2.51
3-Methyl-1-pentyl Nitrite 3.39 2.70
3,3-Dimethyl-1-butyl Nitrite 2.93 2.26
4-Methyl-1-pentyl Nitrite(Isohexyl Nitirte) 3.34 2.67
Cyclohexyl Nitrite 4.04 3.70
1-Heptyl Nitrite(n-Heptyl Nitrite) 4.58 3.76
1-Propanol 1.72 3.38
2-Propanol 1.54 2.58
1-Butanol 2.26 422
1,1-Dimethylethanol(tert-Butanol) 1.62 241
2-Butanol 1.90 3.28
2-Methyl- 1-propanol(Isobutanol) 2.04 3.80
1-Pentanol 3.10 5.05
2-Methyl-1-butanol 2.86 4.71
2-Pentanol 2.53 4.03
2,2-Dimethyl-1-propanol 2.31 3.92
3-Methyl- 1-butanol(Isopentanol) 2.81 4.72
Cyclopentanol 3.27 5.46
1-Hexanol 4.04 5.80
2-Hexanol 3.40 4.83
3-Methyl-1-pentanol 3.83 5.62
3,3-Dimethyl- 1-butanol 3.37 5.12
4-Methyl-1-pentanol(Isohexanol) 3.74 5.53
Cyclohexanol 4.21 6.19

1-Heptanol 4.96 6.52
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Table2 Mass fragmentation of alkyl nitrites and material alcohols

Mass Fragmentation (m/z)
1-Propyl Nitrite(n-Propyl Nitrite) 27 (38) 29 (72) 30 (68) 43 37 60 (100)
2-Propyl Nitrite(Isopropyl Nitrite) 29 (10) 30 (50) 41 (16) 43 (100) 74 (33)
1-Butyl Nitrite(n-Butyl Nitrite) 27 (44) 30 (47) 41 (100) 43 (87) 60 92)
1,1-Dimethylethyl Nitrite(tert-Butyl Nitrite) 30 (90) 41 (36) 43 (100) 57 (98) 88 (98)
2-Butyl Nitrite 29 (59) 30 (70) 43 91) 57 (100) 74 (78)
2-Methyl-1-propyl Nitrite(Isobutyl Nitrite) 27 (26) 30 (25) 41 (75) 43 (100) 57 (30)
1-Pentyl Nitrite(n-Pentyl Nitrite) 29 (66) 30 31) 41 (100) 57 (56) 60 (62)
2-Methyl-1-butyl Nitrite 29 (50) 30 (19) 41 (79) 57 (100) 71 (22)
2-Pentyl Nitrite 30 (30) 41 (44) 43 (100) 71 (51) 74 (54)
2,2-Dimethyl- 1-propyl Nitrite 29 (25) 41 (60) 43 (30) 57 (100) 71 (32)
3-Methyl-1-butyl Nitrite(Isopentyl Nitrite) 29 (50) 41 (100) 43 (38) 57 (63) 60 (57)
Cyclopentyl Nitrite 29 (72) 39 (30) 41 (100) 57 (31) 69 (58)
1-Hexyl Nitrite(n-Hexyl Nitrite) 29 21 41 (38) 43 (100) 55 (28) 60 (29)
2-Hexyl Nitrite 41 7 43 (100) 57 (73) 74 91) 85 (84)
3-Methyl-1-pentyl Nitrite 29 (24) 41 (41) 43 (100) 55 (36) 60 (27)
3,3-Dimethyl-1-butyl Nitrite 41 (66) 43 (100) 56 (51 57 (82) 86 (54)
4-Methyl-1-pentyl Nitrite(Isohexyl Nitirte) 30 (15) 41 (38) 43 (100) 55 (22) 60 (27)
Cyclohexyl Nitrite 41 (38) 43 (40) 55 (100) 81 (36) 83 (35)
1-Heptyl Nitrite(n-Heptyl Nitrite) 41 (43) 43 (100) 55 (33) 57 (40) 60 (25)
1-Propanol 29 17) 31 (100) 42 (22) 59 (34) 60 (20)
2-Propanol 29 7 39 7 41 ®) 43 (21) 45 (100)
1-Butanol 31 (36) 41 (53) 42 (22) 43 (41) 56 (100)
1,1-Dimethylethanol(tert-Butanol) 31 (14) 41 (15) 43 (11) 57 (10) 59 (100)
2-Butanol 31 (11) 41 (14) 43 (14) 45 (100) 59 (35)
2-Methyl-1-propanol(Isobutanol) 31 37) 39 31 41 () 42 (60) 43 (100)
1-Pentanol 31 (33) 41 (63) 42 (81) 55 (100) 70 (81)
2-Methyl-1-butanol 29 (30) 41 (72) 56 (93) 57 (100) 70 (60)
2-Pentanol 43 (#2)) 44 ) 45 (100) 55 (32) 73 (19)
2,2-Dimethyl-1-propanol 41 (42) 55 (35) 56 (39) 57 (100) 73 (24)
3-Methyl-1-butanol(Isopentanol) 41 (54) 42 (50) 43 (43) 55 (100) 70 (86)
Cyclopentanol 39 (11 41 (11) 44 (19) 57 (100) 58 (13)
1-Hexanol 41 37) 43 (40) 55 (54) 56 (100) 69 (43)
2-Hexanol 41 17) 43 (15) 45 (100) 69 (35) 87 (15)
3-Methyl-1-pentanol 41 (50) 43 (37) 55 (66) 56 (100) 69 (93)
3,3-Dimethyl-1-butanol 39 (16) 41 (60) 56 (43) 57 (100) 69 (100)
4-Methyl-1-pentanol(Isohexanol) 41 47) 42 (25) 43 (33) 56 (100) 69 (60)
Cyclohexanol 41 (18) 44 (20) 57 (100) 67 (31) 82 (63)
1-Heptanol 41 (48) 55 (59) 56 (68) 69 (549 70 (100)
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Table3 '3C-NMR data of alkyl nitrites
Chemical Shifts (ppm)
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-2-Me C-3-Me C-4-Me
1-Propyl Nitrite 70.0 22.4 10.3
2-Propyl Nitrite(Isopropyl nitrite) 73.0 22.2
1-Butyl Nitrite(n-Butyl nitrite) 68.1 31.0 19.0 13.6
1,1-Dimethylethyl Nitrite(tert-Butyl nitrite) 82.5 29.0
2-Butyl Nitrite 20.2 719 29.0 9.7
2-Methyl-1-propyl Nitrite(Isobutyl nitrite) 74.6 28.3 19.1
1-Pentyl Nitrite(n-Pentyl nitrite) 68.4 28.6 28.0 2.2 13.8
2-Methyl- 1-butyl Nitrite 73.1 34.7 26.0 11.1 16.4
2-Pentyl Nitrite 20.7 76.4 38.2 18.6 13.7
2,2-Dimethyl-1-propyl Nitrite 78.2 31.9 26.5
3-Methyl-1-butyl Nitrite(Isopentyl Nitrite) 66.8 37.6 24.9 22.3
Cyclopentyl Nitrite 81.4 32.7 23.8
1-Hexyl Nitrite(n-Hexyl Nitrite) 68.5 31.3 28.9 25.5 22.5 13.9
2-Hexyl Nitrite 20.7 76.8 35.8 27.5 22.4 13.9
3-Methyl- 1-pentyl Nitrite 66.8 35.4 31.1 29.6 11.2 19.1
3,3-Dimethyl-1-butyl Nitrite 65.7 42.0 29.8 29.5
4-Methyl-1-pentyl Nitrite(Isohexyl Nitirte) 68.7 34.9 26.9 27.7 22.4
Cyclohexyl Nitrite 78.1 322 25.1 23.8
1-Heptyl Nitrite(n-Heptyl Nitrite) 68.4 31.6 29.0 28.8 25.8 22.5 14.0

(a)

L

|

||LI

(b)

(c)
|

| ]
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(d)
N

Fig4 A comparison of *C-NMR data (imported goods and standard alky] nitrites)
(a)imported goods; (b)n-pentyl nitrite; (c)2-methyl-1-butyl nitrite; (d)isopentyl nitrite
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