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#1 ESM
Column : Atlantis T3,3 um, 2.1 X 75 mm(Waters)
Column temp. 1 40°C
. : A:10 mM Ammonium formate solution(pH 3)
Mobile phase
: B : Acetonitrile

Gradient : Time(min)  A(%) B(%)

0 95 5

2.5 95 5

20 0 100

225 0 100
Flow rate 2 0.2 mL/min
Injection volume 1l
lonization method : ESI(Positive)
Drying gas temp. 1 300°C
Drying gas flow rate : 10 L/min
Nebulizer gas : 50 psi
Sheath gas temp. 1 400°C
Sheath gas flow rate : 12 L/min
Capillary voltage 1 4000 V
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(PEXHEEF)
Fragmentation analysis and structure estimation of synthetic cannabinoids
with butanamide or butanoate structures

Toshitaka KOGISO

Fukuoka Institute of Health and Environmental Sciences,
Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

In mass spectrometry analyses, illegal drugs are generally identified by comparing the acquired data with those of authentic
standards. However, identification can be difficult if no standard or similar substances exist. Although it is possible to estimate the
components of a sample from the acquired mass spectrum, it is important to understand the fragmentation patterns of similar
substances for accurate prediction. In this study, we focused on synthetic cannabinoids with butanamide or butanoate structures
and analyzed their fragmentation patterns. We found that trends in fragmentation patterns and the number of detected fragment

ions depending on the structure are useful for structural estimation.

[Key words; synthetic cannabinoids, butanamide, butanoate, fragmentation analysis]
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(min) (m/z) (m/2) (Counts)
MMB2201 15.060 363.2078 232.1134 191907 A
MMBO018 16.391 345.2173 214.1227 237624 A
MMB-CHMICA 17.237 371.2329 240.1376 246223 A
MDMB-CHMICA 18.000 385.2486 240.1384 199519 A
122 aT7EIcA Yy K=, Vo 7iic7 2 g bawnr oSNz 720 A4
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(min) (m/z) (m/2) (Counts)

331.1819 70072 B
5-fluoro ABICA 12.481 348.2082

232.1135 136182 A

379.1817 44721 B
PX1 13.263 396.2082

232.1134 186680 A

361.1904 15561 B
APP-PICA 14.463 378.2176

214.1222 55535 A

339.2069 33026 B
AB-CHMICA 14511 356.2333

240.1386 62700 A

327.2071 129623 B
ADBICA 14.530 344.2333

214.1229 149787 A
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332.1771 102672 B
5-fluoro AB-PINACA 12.775 349.2034 304.1822 156618 C
233.1082 24705 A
352.1458 231492 B
AB-FUBINACA isomer5 12.809 369.1721 324.1507 65057 C
253.0770 46740 A
352.1457 89537 B
AB-FUBINACA isomer2 13.130 369.1721 324.1508 122975 C
253.0768 24708 A
352.1459 63150 B
AB-FUBINACA 3-fluorobenzyl isomer 13.218 369.1721 324.1511 116065 C
253.0772 17897 A
352.1456 71358 B
AB-FUBINACA 13.222 369.1721 324.1509 128639 C
253.0769 20598 A
352.1457 88050 B
AB-FUBINACA 2-fluorobenzyl isomer 13.281 369.1721 324.1509 152693 C
253.0770 28540 A
352.1459 79345 B
AB-FUBINACA isomerl 13.306 369.1721 324.1511 141840 C
253.0771 37615 A
380.1767 42100 B
PX2 13.590 397.2034 352.1820 134732 C
233.1084 81199 A
346.1928 90767 B
5-fluoro ADB-PINACA 13.662 363.2129 318.1980 148571 C
233.1084 43953 A
348.1474 33598 B
5-chloro AB-PINACA 13.704 365.1739
320.1527 66497 C
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TRIFRE TUA—Y—AF> A F > A * U EBE
A=x7E HRMNE
(min) (m/z) (m/z) (Counts)
400.1455 29362 B
APP-FUBINACA 13.952 417.1725 372.1510 121443 C
253.0773 75707 A
314.1866 92775 B
AB-PINACA 14.155 331.2129 286.1917 139202 C
215.1179 42731 A
340.2022 64173 B
AB-CHIMINACA 15.066 357.2285 312.2073 82245 C
241.1336 32162 A
328.2022 95391 B
ADB-PINACA 15.126 345.2285 300.2073 133023 C
215.1179 45681 A
354.2178 102056 B
MAB-CHMINACA 15.958 371.2442 326.2229 144159 C
241.1334 51266 A
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352.1456 29676 B
324.1511 194781 C
FUB-AMB 16.249 384.1718
253.0774 95462 A
109.0447 10853 F
366.1611 16041 B
338.1666 198333 C
MDMB-FUBINACA 17.028 398.1874
253.0773 108374 A
109.0447 20585 F
352.1443 14652 B
324.1497 100663 C
EMB-FUBINACA 17.048 398.1874
253.0762 52175 A
109.0444 10817 F
314.1865 31853 B
286.1917 167726 C
AMB 17.537 346.2125
215.1182 218385 A
145.0396 11736 E
340.2016 18513 B
312.2071 113585 C
MA-CHMINACA 18.338 372.2282
241.1335 182767 A
145.0396 11777 E
354.2172 25515 B
326.2227 200493 C
MDMB-CHMINACA 19.142 386.2438
241.1335 169207 A
145.0394 11461 E
332.1765 25964 B
5-fluoro AMB 15.915 364.2031 304.1822 160406 C
233.1085 91913 A
346.1924 27756 B
5-fluoro ADB 16.740 378.2187 318.1980 249910 C
233.1088 148889 A
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