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Fig. 11 GC-MS and LC-MS analyses of product D.
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Fig. 12 GC-MS and LC-MS analyses of product E.
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Fig. 13 GC-MS and LC-MS analyses of product F.TIC(a) and EI mass spectra of peaks 26 (b), 9 (d) and
the authentic AH-7921 (¢) obtained by GC-MS.LC-UV-PDA chromatogram (e) and TIC (f) using the
elution program (2) obtained by LC-MS.UV and ESI mass spectra of peaks 26 (g), 9 (i)and the authentic
AH-7921 (h). '
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Fig. 14 DQF-COSY, HMBC selected and ROE correlations for AB-001 N-5-(fluoropentyl) analog (13).
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Fig. 15 GC-MS and LC-MS analyses of product G.
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Fig. 17 GC-MS and LC-MS analyses of product I.
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Fig. 18 GC-MS and LC-MS analyses of product J.
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Fig. 19 DQF-COSY, selected HMBC and selected ROE correlations for compound 13 (JWH-122
N-(5-chloropentyl) analog,a)and compound 14[4-methoxy (MeO)-AM-2201, b]
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Fig. 20 GC-MS and LC-MS analyses of product K. TIC (a) and EI mass spectra of peak 14 (b) obtained by
GC-MS analysis. LC-UV-PDA chromatogram (c¢) and TIC (d) using the elution program (1) obtained by

LC-MS.UV and ESI mass spectra of peak 14 (e).
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Fig. 21 GC-MS and LC-MS analyses of product L.
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Fig. 22 GC-MS and LC-MS analyses of product M.
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Fig. 23 GC-MS and LC-MS analyses of product N.
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Fig. 24 GC-MS and LC-MS analyses of product O.
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Fig. 25 DQF-COSY, HMBC correlations for 2-Methoxy-amphetamine(16, a) and 4-Methylbuphedrine (17,

b) and 4-MeO-a-PVP (18, ¢).
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Fig. 26 GC-MS and LC-MS analyses of product P.
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~ Fig. 27 GC-MS and LC-MS analyses of product Q.
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Fig. 29 DQF-COSY, HMBC correlations for MT-45(27).
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Fig. 31 DQF-COSY, HMBC correlations for compound 23(a) and compound 24 (b) and compound 25 (c)
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Fig. 32 GC-MS and LC-MS analyses of product T.

1 " 2m

0

Fig. 33 DQF-COSY, HMBC selected and ROE correlations of compound 28.
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2 o

QUPIC (1) (syn. PB-22)
C23H22N202: 358

QUCHIC (2) (syn. BB-22)
CosHasN,O5: 384

Table 1 Nuclear magnetic resonance (NMR) data for QUPIC (1) and QUCHIC (2)°

QUPIC (1) QUCHIC (2)

No. B3¢ H S H

1 1652 - 1652 -

2 137.7 8.33,1H,s 138.2 8.28,1H,s

3 1063 - 106.2 -

3a 128.6 - 128.5 -

4 1224 8.13, 1H, brd, /=79 Hz 122.3  8.13,1H,d, /=79 Hz

5 123.1 7.24, 1H, ddd, J=7.9, 6.9, 1.0 Hz 123.0 7.23,1H,td, J/=7.9, 1.0 Hz

6’ 124.0 7.31, 1H, ddd, /=7.9, 6.9, 1.0 Hz 124.06  7.30, 1H,td, /=7.9, 1.0 Hz

7 111.7  7.57, 1H, brd, /=7.9 Hz, overlapped 111.9  7.55, 1H, d, /=7.9 Hz, overlapped

Ta 1383 - 1386 -

17 48.00 4.33,2H,t,J=7.2 Hz 54.2 4.15,2H,d,/=7.2 Hz

27 309 1.95,2H,q,J/=7.2 Hz 399 197,1Hm

3” 30.1 1.37, 2H, m, overlapped - -

4 234  1.40, 2H, m, overlapped - -

5”7 143  0.92,3H,t,/~7.2Hz 274 1.69, 2H, m, overlapped

37 - = 31.9 1.66, 2H, m, overlapped
1.09, 2H, m

47/6” - - 26.8 1.28, 2H, m, overlapped
1.75,2H, m

1 - - - -

2 1514 8.83, 1H,dd,J=4.1, 1.7 Hz 151.4 8.83,1H,dd,J=4.2,1.7Hz

3 123.1  7.56, 1H, m, overlapped 123.1 7.52,1H,dd, J=8.3,4.2 Hz

4 138.1 8.41, 1H, dd,J=8.3, 1.4 Hz 138.1 8.41, 1H, dd,J=8.3, 1.7 Hz

4”a 1312 - 1312 -~

57 127.0 7.89, 1H, dd, J=7.6, 1.4 Hz 127.0  7.89, 1H, brdd, J=7.6, 1.4 Hz

6’ 127.8  7.67, 1H,t,/=7.6 Hz 127.8 17.66, 1H,t,J/=7.6 Hz

7 123.7 7.63, 1H, dd, J=7.6, 1.4 Hz 123.7 7.63, 1H, dd, J=7.6, 1.4 Hz

8’ 148.5 - 1485 -

8’a 1428 - 1428 -

® Recorded in CD;0D at 600 MHz ('H) and 150 MHz (**C), respectively; data in 8 ppm (J in Hz)
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o-Pyrrolidinovalerothiophenone
(a-PVT, 22)
C13H19NOS: 237

Table 2 NMR data of a-PVT (22)*

No. Bc. ™
1 188.7 -
2 63.1 4.89, 1H,t,J~4.8 Hz
3 329 231,1Hm
2.03, 1H, m, overlapped
4 19.8 1.47,1H,m
1.30, 1H, m
5 13.9 0.93,3H,t,/~7.2Hz
K - _
2’ 1434 -
3’ 1345 7.88,1H,d, /4.8 Hz
4 1294  7.23,1H,t,J=4.8 Hz
5 137.7 7.85,1H,d,/~4.8 Hz
2” 529 377, lHm
2.82, IH,m
3” 23.9  2.15, 1H, m, overlapped
1.98, 1H, m, overlapped
47 23.6  2.18, 1H, m, overlapped
2.08, 1H, m, overlapped
5 48.6 3.89, 1H,m
3.63, 1H,m

2 Recorded in CDClyat 600 MHz ("H) and 150 MHz (**C),
respectively; data in 8 ppm (J in Hz)
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ADB-FUBINACA (5)
C21 H23FN402: 382

Table 3 NMR data for ADB-FUBINACA (5) and ADBICA (6)*

ADBICA (6)
C2oH29N302: 343

AB-FUBINACA®* ADB-FUBINACA (5)° ADBICA(6)°

No. l3C 13C lH 13C IH

1 1612 160.6 - 1650 -

2 - - - 131.5  7.70, 1H, s

3’ 137.1 136.9 - 1103 -

3a 1223 1222 - 1254 -

Y 121.8 121.8 8.17, 1H, d, J=7.9 Hz 1202 7.99,1H, m

5 122.8 122.8 7.29, 1H, t, /=7.9 Hz 121.6  7.24, 1H, m, overlapped
6 127.0 127.1 7.46, 1H, brt, /~7.9 Hz 122.5 7.26, 1H, m, overlapped
7 110.6 110.7 7.79, 1H, d, J=7.9 Hz 110.3  7.36,1H,m

7a 140.6 140.6 - 136.6 -

17 51.6 51.6 5.78,2H, s 46.9 4.10,2H,t,J=7.2 Hz
2” 133.0,/=29Hz  133.0,/=29Hz - 29.7 1.84,2H,q,J=7.2 Hz
PP 1295,087Hz 1295, 087Hy o oop 48T 13

. overlapped
#I6 115.5J207H,  115.6,J217H, o1 brd, J=8.6 Ha, -
7.15,1H, brd, J=8.6 Hz

3 - - - 29.0 1.29,2H, m, overlapped
4” - - - 22.3  1.32, 2H, m, overlapped
5” 161.6, d, /=242.8 Hz160.9, d, J=244.2 Hz— 13.9 0.87,3H,t,J=6.9 Hz
1” 172.6 171.7 - 1732 -

27 56.9 58.7 4.45,1H, d, J=9.6 Hz 59.7 4.68,1H,d,J=9.3 Hz
3 31.2 34.6 - 347 -

4 19.4 - - - -

5 18.1 - - - -

/57 /6™ 26.6 0.98, 9H, s 26.8 1.13,9H,s
1-CONH - - 7.60, 1H, d, J=9.6 Hz - 6.7,1H,d,/-89 Hz
I”’-CONH,, - - 7.27, 14, - 6.41,1H,brs
= brs, overlapped
I”-CONHy - - 7.72, 1H, brs - 5.63,1H, brs

“ Recorded at 600 MHz (*H) and 150 MHz (*C), respectively; data in 8 ppm (J in Hz)

® Recorded in dimethyl sulfoxide (DMSO)-dg
¢ Recorded in CDCl; ¢ Ref. [9]
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AB-001 N-5-(fluoropentyl) analog (9)
Co4H3gFNO: 367

Table 4 NMR data of AB-001 N-(5-fluoropentyl) analog (9)

AB-001%% AB-001 N-(5-fluoropentyl) analog (9)?

No. 13 Bc H HMBC?
1 202.4 202.0 - -
2’ 133.2 133.0 7.90, 1H, s 1,3%,3%,7a, 17,
3 113.0 112.9 - -
3’a 128.7 128.5 - -
4 123.6 123.6 8.49, IH, m 3°,3%a,5,6”, 7’a
5° 122.4 122.4 7.25, 1H, m, overlapped 3’a, 7’
6 1231 123.1 7.26, 1H, m, overlapped 4,7, Ta
7 109.5 109.3 7.31, 1H,m 3a,5,6
7’a 135.7 135.5 - -
17 47.1 46.9 4.18 2H, t, /~6.9 Hz 2’,7a,2”,3”
27 29.8 29.6 1.93, 2H, quintet, /7.3 Hz 1~,3”,4”
3” 29.1 22.8 1.48,2H, m 2”,4”, 5"
47 223 299,d,/~193Hz 1.74,1H,m 27,37, 57

1.70, 1H, m
5” 14.0 83.7,d,/~164.7 Hz 4.45, 1H, t,J=6.0 Hz 37,47
4.39, 1H, t, J/~6.0 Hz
1 47.0 46.9 - -
2778719 40.7 40.5 2.11, 6H, brs, overlapped 172,375 177, 47°16”°/107°
357 28.7 28.5 2.09, 3H, m,‘overlapped 1’
4°/6”°/10”  37.1 36.9 1.80, 6H, brs 35T
375777, 270187 /9™
NH - - - -

“ Recorded in CDCl; at 600MHz (*H) and 150MHz (*°C), respectively; data in & ppm (J in Hz). ® Jankovics P. et
al., Forensic Sci. Int. 214(2012)27-32. ‘=8 or 4 Hz, The proton signal correlated with the indicated carbons.
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JWH-122 N-(5-chloropentyl) 4-MeO-AM-2201 (14)
analog (13) 025H24FN02: 389
C25H24C|NO: 389

Table 5 NMR data forJWH-122 N-(5-chloropentyl) analog (13) and 4-MeO-AM-2201 (14)°

JWH-122 N-(5-chloropentyl) analog  4-MeO-AM-2201 14)°

b
JWH-122 a3y
No. 3¢ 3¢ H 3G IH
1 192.2 191.5 - 190.5 -
2’ 137.8 137.1 6.96, 1H, s, overlapped 138.9 7.83, 1H, s
3 117.7 118.6 - 116.2 -
3’a 127.0 127.0 - 126.6 - ‘
4 122.9 123.9 9.13, 1H,d, /=79 Hz 121.7 8.30, 1H, d, J=7.6 Hz
5 122.7 123.2 7.34, 1H,t,J=7.9 Hz 122.3 7.29, 1H, t, J=7.6 Hz,
overlapped
6’ 123.5 123.7 7.22, 1H, brt, /=7.9 Hz 123.2 7.32, 1H, t, J=7.6 Hz,
overlapped
7 109.9 109.9 6.95, 1H, d, /=7.9 Hz 110.9 7.64, 1H, d, /=7.6 Hz
T’a 137.0 137.2 - 136.7 -
1” 47.1 46.2 3.05,2H,t,/=7.2 Hz 46.0 4.23,2H,t,J=6.9 Hz
2” 29.5 28.8 0.93,2H, m 129.0 1.76, 2H, quintet, /=6.2 Hz
3 28.9 239 0.7,2Hm - 21.9,d,/=5.8 Hz 1.28, 2H, quintet, /=6.2 Hz
47 22.2 31.9 1.04,2H, m 29.3, d, J=18.8 Hz 1.63, 1H, quintet, /=6.2 Hz,
1.58, 1H, quintet, /=6.2 Hz
5” 13.9 44.3 2.85,2H,t,J=6.5 Hz 83.6, d, J=161.8 Hz4.40, 1H, t, /=6.2 Hz,
4.32, 1H,t,J=6.2 Hz
o 137.5 138.9 - 125.0 -
27’ 125.8 125.8 7.54, 1H, d, J=6.9 Hz 127.9 7.70, 1H, d, /=7.9 Hz
3 125.2 125.6 7.09, 1H, d, /=6.9 Hz 103.1 7.06, 1H, d, J/=7.9 Hz
4 136.6 136.3 - 156.1 -
4”’a 132.8 133.3 - 130.8 ; -
57 124.2 124.5 7.83, 1H, brd, J=8.4 Hz 121.7 - 825, 1Hm
6"’ 126.1 126.4 7.29, 1H, m 125.7 7.55, 1H, m, overlapped
7 126.4 126.7 7.26, 1H, m 127.2 7.54, 1H, m, overlapped
8’ 126.6 127.4 8.61, 1H, brd, J=7.6 Hz 125.4 8.12, 1H, m
8"’a 130.9 131.7 - 131.5 -
4”’-Me 19.8 19.6 2.42,3H, s - - .
4”’-OMe - - - 55.9 4.06, 3H, s

2 Recorded at 600MHz (‘H) and 150MHz (**C), respectively; data in d ppm (J in Hz)
® Recorded in CDCl; at 150MHz (*C)

¢ Recorded in benzene- d

¢ Recorded in DMSO-dq
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. 2 1'1 2 NH2 5' 1.1 2N
4 5 > R
e 6 3 3 4
2-Methoxyamphetamine (16) 4-Methylbuphedrine (17)

Table 6 NMR data of 2-Methoxy-amphetamine(16)*
2-Methoxy-amphetamine(16) in DMSO-dg

No. Bc 'H ; HMBC?
1 349 295, 1H, dd, J=13.1,5.2 Hz 2,3,1,2,6
2.68, 1H, dd, J=13.1, 8.9 Hz 2,3,1,2°,6
2. 467 3.38,1H,m 1,3
3 17.8  1.07, 3H, d, /=6.5 Hz 1,2
r 1244 - ‘ -
2 1573 - -
3 110.9  6.99, 1H, d, J=8.3 Hz 1,2°,5
4 128.4  7.25, 1H, td, J=8.1, 1.7 Hz 2,6
5 1204  6.90, 1H,t,J=7.2 Hz 1,3
6’ 130.9  7.15, 1H, dd, J=7.6 Hz 1,2°, 4
2-NH, - 8.06, 2H, brs ‘ -
2-OCH, 553  3.78,3H,s 2

@ Recorded at 800 MHz (‘H) and 200 MHz (**C), respectively; data in 3 ppm (J in Hz).
® =8 Hz, The proton signal correlated with the indicated carbons.

Table 7 NMR data of 4-methylbuphedrine (17)°
4-methylbuphedrine (17) in CD;0D

No. Bc 'H HMBC?
1 708 5.1, 1H, d,J=3.1 Hz 3,2°/6°
2 67.1 321, 1H m 3
3 19.9 1.55,2H,m A 1,2,4
4 11.0  0.86,3H, t,J~7.6 Hz 2,3
% 1380 - -
2°/6° 127.1  7.31,2H,d, /7.9 Hz 1,4
3°/5° 1302 7.21,2H,d, /7.9 Hz 1’, 4-Me
& 139.0 - -
N-Me 320 2.78,3H,s 2
4-Me 211 2.33,3H,s /5, 4

“ Recorded at 600 MHz (‘H) and 150 MHz (**C), respectively; data in 8 ppm (J in Hz). >/=8
and 4 Hz. The proton signal correlated with the indicated carbons.
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4-Methoxy-a-pyrrolidinovalerophenone

(4-MeO-a-PVP)

C46H23NO2: 261

Table 8 NMR data of 4-MeO-a-PVP(18)"

4-MeQO-0-PVP in pyridine-ds

No. Bc  'H HMBC®
1 1972 - -
2 66.7 4.88, 1H, brs 2
3 32.6 2.052H,m 1,2,5
4 19.8  1.36,2H,m 2,3,5
5 142 0.77,3H,t,J=7.4 Hz 3,4
N 1299 - -
2°/6° 131.7 8.35,2H,d, J=8.7 Hz 1,4°,3°/5°
3°/5° 114.6  7.06,2H, d, J=8.7 Hz r,4
4 1646 - -
27/5” 51.3  3.23,2H, brs 2
3.03, 2H, brs 2
3/4” 239 1.77,4H,m 2/5”
4’-MeO 55.6 3.72,3H,s &

“ Recorded at 800 MHz (‘H) and 200 MHz (**C), respectively; data in
8 ppm (J in Hz). °J=8 Hz, The proton signal correlated with the
indicated carbons.
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MT-45 (IC-6, 27)
[1-cyclohexyl-4-(1,2-
diphenylethyl)piperazine]
CQ4H32N22 348

Table 9 NMR data forMT-45 (1-cyclohexyl-4-(1,2-diphenylethyl)piperazine)

No 1i MT-45 in CDCI5?
: ‘c W

2 445 4.14,1H,tdd, J=12.7,9.6,3.0 Hz
3.38, 1H, brd, J=12.7 Hz

3 472 395, 1H, tdd, J=12.7,9.6,3.0 Hz
3.22, 1H, brd, J/=12.7 Hz

5 48.1 4.22, 1H, m, overlapped
4.04, 1H, brd, J=12.7 Hz

6 445 449, 1H,tdd, J=12.7,9.6,3.0 Hz
3.55, 1H, brd, J=12.7 Hz

I’ 744 420,1H,m

2’ 37.4 3.77,1H,dd, J=13.4,4.5Hz
3.51,1H, dd, J=13.4,10.7 Hz

1’-1 1313 -

1’-2/1°-6 1294 7.50, 2H, brs

1°-3/1°-5 129.8  7.36, 2H, m, overlapped
1°-4 130.5 7.36, 1H, m, overlapped
2°-1 1345 -

2°-2/2°-6 129.1 6.92,2H, dd, J=7.6,2.4 Hz
2°-3/2°-5 128.8  7.13, 2H, m, overlapped

2’-4 127.4  7.14, 1H, m, overlapped

17 645 3.11,1H,tq,/~12.4,3.4Hz

27/6” 26.7 2.26,2H, brd, J=12.4 Hz
1.52,2H, m

37/5” 24.8 1.94,2H, brd, J/=12.4 Hz
1.29, 2H, brq, J/~12.4 Hz

47 24.7 1.70,1H, brd, J/=12.4 Hz

1.14, 1H, qt, J=12.4, 3.4 Hz
® Recorded at 600MHz (‘H) and 150MHz (°C), respectively; data in 8 ppm (J in Hz).
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