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Fig. 1. Structures of the newly detected compounds (1-8, a), detected but known compounds (b) and related

compounds (¢)
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Fig. 2. Liquid chromatography-mass spectrometry (LC-MS) and gas chromatography-mass spectrometry
(GC-MS) analyses of product A. The liquid chromatography-ultraviolet-photodiode array (LC-UV-PDA)
chromatogram (a), total ion chromatogram (TIC) (b), and electrospray ionization (EST) mass and ultraviolet
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mass spectra of peaks 1 (f) and the authentic FDU-PB-22 (g) obtained by GC-MS are also shown
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Fig. 5. LC-MS and GC-MS analyses of product C. The LC-UV-PDA chromatogram (a), TIC (b), and ESI
mass and UV spectra of peak 3 (¢) and the authentic AB-CHMINACA (d) are shown. TIC (e), and EI mass
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Fig. 7. LC-MS and GC-MS analyses of product D. The LC-UV-PDA chromatogram (a), TIC (b) and an
extracted-ion chromatogram at m/z 358 (¢) are shown, along with the ESI mass and UV spectra of peaks 4
(d), 5 (f), 6 (h), the authentic NNEI indazole analog (e) and the authentic 2-methylpropyl N-(naphthalen-1-
y1) carbamate (g). TIC (i) and EI mass spectra of peaks 4 (j), 5 (1), 6 (n), the authentic NNEI indazole analog
(k) and the authentic 2-methylpropyl N-(naphthalen-1-yl) carbamate (m) obtained by the GC-MS analysis

are also indicated
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Fig. 8 Results of HH-COSY, HMBC, selected NOE correlations (a), 'H-'>°N HMBC correlations (b) and

deuterium-induced isotope shift of NH protons for the *C-NMR signals of compound 4 (NNEI 2H-indazole
analog) in CD;0D (¢). HH-COSY and HMBC correlations (d) and 'H-""N HMBC correlations (e) for

compound 6 (isobutyl 1-pentyl-1H-indazole-3-carboxylate), are also shown
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Fig. 10. LC-MS and GC-MS analyses of product E. The LC-UV-PDA chromatogram (a), TIC (b), ESI
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Table 1 NMR data of compound 2°

No. 1BC IH
1 167.5 —

2’ 133.0 8.25, 1H, brs

3 1115 -

3a 128.6 -

4’ 122.7 8.22,1H,d, J=7.8 Hz
5’ 122.7 7.20, 1H,t, 7.8 Hz
6’ 124.0 7.24,1H,t, /7.8 Hz
7 111.6 7.45,1H, d, J=7.8 Hz
Ta 138.2 -

1”7 50.7 5.48,2H, s

27 134.5,d, <28 Hz -

37/7” 130.3,d, /=7.7 Hz 7.30 and 7.29, each 1H, d, J/=8.7 Hz, overlapped
4716 116.6,d, /=222 Hz  7.08 and 7.07, each 1H, d, /=8.7 Hz, overlapped
3’3 —_ —

47 _ _
57 163.8,d, /=244 7Hz -

” 134.9 -

2 125.2 7.61,1H, d, /=6.9 Hz
37 126.6 7.53, 1H, m, overlapped
4 127.8 7.82, 1H, d, /=8.3 Hz
479 135.9 -

57 1293 791, 1H, m

6 127.1 7.51, 1H, m, overlapped
7 127.2 7.51, 1H, m, overlapped
8 124.1 8.06, IH, m

8a 131.3 -

NH - 9.96, 1H, s

aRecorded in CD3OH at 800 MHz (‘H) and 200 MHz ('3C), respectively; data in § ppm (J in Hz).



Table 2 NMR data of compound 3 and AB-CHMINACA?

AB-CHMINACA Compound 3

No. BC o BCc H
1 172.6 1726 -
2 56.7 58.4  4.38,1H, dd, /=8.7,6.9 Hz
3 31.2 301 2.15,1H. m
4 19.3 193 0.99, 3H, d, J=6.4 Hz, overlapped
5 17.9 182 0.96, 3H, d, J=6.9 Hz, overlapped
K - — —
2 - _ -
3’ 136.4 1291 -
3’a 121.8 1203 -
4 121.6 1202 7.81,1H,d, /<83 Hz
5’ 122.4 122.7  7.20,1H,t, J=7.3 Hz
6 126.6 1257 7.31,1H,t,J=73 Hz
7 110.6 117.4  7.68,1H,d, /=8.7Hz
7’a 141.2 1464 -
17 54.5 57.3  4.58 and 4.49, each 1H, dd, /=12.8, 7.3 Hz
27 38.3 389  1.90,1H,m
3” 30.0 30.0  0.97,2H, m, overlapped
4” 25.0 25.1 1.11, 2H, m, overlapped
57 25.7 257 1.56,1H,m
1.09, 1H, m, overlapped
6” 25.1 25.1 1.61,2H, m
77 29.9 299 1.47,2H,d, /=124 Hz
1”’-CONH 161.3 159.8  8.38, 1H, d, /=8.7 Hz
1-NH, - - 7.54 and 7.16, each 1H, brs

aRecorded in DMSO-ds at 800 MHz (‘H) and 200 MHz ('3C), respectively; data in 8 ppm (J in Hz).

Table 3 '>N-NMR data of detected and related compounds *

Type 1H-Indazole 2H-Indazole
Position 1-Methyl-  AB- NNEI Compd. 64 2-Methyl- Compd. 3° Compd. 4¢
No. 1H- CHMINACA® indazole 2H-indazole"

indazole® analog!
N-1' -202.8 -191.4 —187.8 -185.5 —-91.2 —85.5 —82.7
N-2 —56.6 -62.8 —62.0 —53.0 -161.0 —153.9 —147.4
CONH - =273.3 —262.0 - - —257.2 —256.5
CONH; - =273.3 - - - —274.0 -

2 I’N-NMR chemical shifts are referenced to the signal of CH3;NO; (8 0.0 ppm)

b Ref. [11], recorded in DMSO-ds
¢ Recorded in DMSO-ds
4 Recorded in CDCls



Table 4 NMR data of compound 4 and NNEI indazole analog

NNEI 1H- Compound 4 °
indazole analog ®

No. 13O 13C g

1 160.9 159.0 -

2’ — —

3’ 137.3 127.1 -

3’a 123.0 120.6 -

4° 122.9 118.2 7.94, 1H, d, /=9.6 Hz, overlapped
5’ 122.9 124.9 7.34, 1H,td, /7.6, 0.7 Hz

6’ 126.9 126.3 7.40, 1H, ddd, /=7.6, 6.5, 1.0 Hz
7’ 1094 119.0 7.88, 1H, d, /=8.9 Hz

7’a 141.1 147.3 -

1 49.6 534 4.89,2H,t, /<72 Hz

27 29.5 31.0 2.04,2H, m

3” 29.0 28.9 1.35, 2H, m, overlapped

4” 22.3 22.3 1.35, 2H, m, overlapped

5” 14.0 14.0 0.87,3H,t,/=7.2 Hz

1 132.4 131.8 -

27 119.4 121.1 8.08,1H, d, /=7.6 Hz

37 126.0 126.2 7.55, 1H, m, overlapped

4 125.0 126.6 7.79, 1H, d, /=8.3 Hz

47°a 134.2 134.3 -

57 128.8 129.0 7.93, 1H, m, overlapped

6 125.9 126.8 7.54, 1H, m, overlapped

7 126.2 125.8 7.57, 1H, m, overlapped

8’ 120.5 120.4 7.92, 1H, m, overlapped

8”a 126.7 127.2 -
NH - - 8.25, 1H, brs

2 Recorded in CDCl; at 800 MHz ('H) and 200 MHz (**C), respectively; data in 8 ppm (J in Hz)
® Recorded in CDCl; at 600 MHz (*H) and 150 MHz (**C), respectively; data in § ppm (J in Hz)



Table 5 NMR data of compound 6°
No. BC H

COoO 1629 -
2’ — —
3’ 1348 -
3a 1235 -

4 122.2 8.17,1H, d, /=8.3 Hz
5’ 122.9 7.29, 1H,t, J=8.3 Hz

6’ 126.6 741, 1H,t,J~8.3 Hz

7 109.7 7.46, 1H, d, /=8.3 Hz
7’a 140.5 -

17 499 4.45,2H,t,/~7.3 Hz

27 29.6 - 1.94,2H,m

3” 28.9 1.29, 2H, m, overlapped
4 223 1.33, 2H, m, overlapped
57 13.9 0.86,3H, t, /=7.3 Hz

1 71.0 4.24,2H,t,J=6.4 Hz

2 27.9 2.19, 1H, m

3/4 19.3 1.05, 6H, d, /=6.9 Hz
@ Recorded in CDCl; at 800 MHz ('H) and 200 MHz (1*C),
respectively; data in § ppm (J in Hz)

Table 6 NMR data of compound 7*

No. BC H
1 38.3 2.84, 1H, dd, /~13.1,4.5 Hz
2.26, 1H, dd, /=134, 8.6 Hz
2 642  2.67,1H,m
3 14.1 0.83,3H, d, /=6.5 Hz
r 1332 -
2’ 117.6 6.66, 1H, d, /=1.7 Hz
3’ 1429 -
4 1414 -
5’ 116.5 6.71, 1H, d, J=7.9 Hz
6’ 121.9 6.61, 1H, dd, /=8.3, 1.7 Hz
-0-(CHy),-0- 64.0 4,18, 4H, m
63.9
N-CHj3 44.2 2.46,3H, s
N-OH - 7.64, 1H, brs

@ Recorded at 600 MHz (‘H) and 150 MHz (3C) in DMSO-ds,
respectively; data in & ppm (J in Hz)



Table 7 NMR data of compound 8 *

No. 13C 'H
1 199.1 -
2 68.7 4.08, 11, dd, /=9.3, 4.8 Hz
3 30.0 2.08, 1H, m
1.83, 1H, m
4 28.9 1.32,2H, m
5 23.1 1.26, 2H, m
6 14.1 0.78,3H, t, /=7.2 Hz
1’ 130.6 -
2 111.9 8.03, 1H, d, J=1.7 Hz
3 1495 -
& 154.1 -
5’ 111.1 7.00, 14, d, J=8.6 Hz
6 123.7 8.15, 1H, dd, J=8.6, 1.7 Hz
27/5” 50.7 2.75,2H, m
2.64,2H, m
37/47 23.9 1.63, 4H, m

3’-MeO 55.9/55.7 3.78,3H, s

4’-MeO 55.7/55.9  3.78,3H, s
a Recorded at 600 MHz ('H) and 150 MHz (**C) in pyridine-ds, respectively; data
in 8 ppm (J in Hz)
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— YRR 26 FREATFERE Ty 7 G h OFHBERRE 7> 7 sy OFE (2) —

e a1k, BAENTHREL CQOAERNS Y7 8 OB EEREZRENICIT-oTE
D, INETIHEHEREOCEWE AR T Y7 By LU THEE, RIELTWD. AL 26 FEERTHIC
AFELEEBRET Y 7 8RO ST O—ERIZ W TIE, KREEIZB WV THRHREL TS CERL 26
FEAFERN T 7 8 R OFRIREERNT Y 7 B ORE (1) &R 78 /AR 2H-indazole
isomers fll) . AHFIETIIEDLIZ, SFEEFIEICAF LRIy 78BS 15 BEOFHRMEL
EMERELE. WERELTIE, 9 BOARILTE/AREUEEILAEY 2 BEOSHIAEY:
1-(cyclohexylmethyl)-N-(1-((cyclohexylmethyl)amino)-3-methyl-1-oxobutan-2-yl)-1H-indazole-3-carb
oxamide (1), 5-fluoropentyl 1-(5-fluoropentyl)-1H-indole-3-carboxylate (2), LT 7 FEDOE LI T E
JAK :5-fluoro ABICA (3), MMB2201 (4), JWH-018 indazole analog (THJ-018, 5), NM2201 (6),
SDB-005 (7), 5-fluoro SDB-005 (8), 5-fluoro NPB-22 (9)] #REL=. 728, FHHEILEY 4, 2)
%, EEi AB-CHMINACA 2 (N NM2201 (6) AT DBROBIZE Y D FTREMENE 2 bz,
&I, LA T 270V OFERTHS 3-methoxy-PCP (10), 3 OT =X F LTI RILE
%) : allylescaline (11), 25B-NBF (12), 25C-NBF (13), ¥4 7= R{LEY . a-PBT (14) L O HIF />
FAbE ¥ 4-fluoro-a-piperidinopentiophenone (4-fluoro-a-PVP piperidine analog, 15) Z[FELZ. 4
ERRHENTZ 15{LEHDIE, 12L& ({LE 3-9, 10, 12 -15) 1%, TRk 26 FEIIREEME
LCHEIESN. 6T, SBROFLWVEREE T0ERIT v/ OB &INDT2D, Y72
EEFRELIT, BRI TR O ST R OFEENRLELE Z b,

WroEt )& (2B, ¥Rk 26 7 H, BERT YT, BIER T
7 [ H LB R AR I SR AT AR SR TEX, FIERAELTHEBRR T v/ [ LiroTe. )
RS BRACF 21X, RNy 7 B O FE E R

FERINZAT->TRY, ZHVETIZ 100 FEEELL Lok
A. B EWESERE Ty A ELTRIEL TS [1-8].

AR, WA JiEN—T 1Ry R T a~ )
7RELIRIENAERRE Ty /B O AL
TWD. RFIZ, AR 26 4F 6 A IS TRA
L7fa K2 v JIRBIIC Xk 2 falRiEEEEE
e &, INBERR Ty IR THEEZ LN
LERHEESCRBELEPELR> TS,

JEAEFBE T, ZhomBoRBDLNIILE
Wz oWT, BERFTEEFEME L THRIEL TERY,

TR 24 FEEIHITSNIZERAIFTE/ARD
BIERE (759 &) IZ5 | &, Rk 25 F 11
RinbhF 7 FALEWITONTHEERE
(474 L&) HHATSH, R 27 2 ARFRT,



1454 {bEW+1 FEMIPBFEES L. LanL, LLRT
ELTHETZ ML E B ERI Ty TR &L TR
HEnbZenERahs.

ARHFFETIL, FITHRL 26 FESFERTHEIC
AFLBRIT v 241 BEIZ-OUVWT GC-MS,
LC-MS BLU NMR #r&iTo7=. £ DR R,
FrHTOEARN T 7Ry R Ve O BE L&
LLTREL 15L& ONWTHRE TS,

B. HFEHE

TR 26 A X — Ry M LTAE
LTcfafE R o> 7 241 BERIZDWT GC-MS,
LC-MS D177, ZOW, sSREND RS 25
HEh=®/ENoE e BEEL, FEZTT
ofc. Fie, BERDBHDLLDIZOWTITERET
m®L, FELE.
1 B R ORE

FITFRE 26 EEICA L Z—Fv e LTAF
LT fERRR Z 7 BLEL LB P, B oK, TR
FITL—MRE) Zock Lz, 205, K
WEETIL, 8 BEOR S (A-H) T 13 (ke
¥ (compounds 1-15) DT —F OV TREE L7z,
RS A-E 3EREY R, B F-H I3 ER
TREIRE, BERE, BBEKRETH-T.
LC-MS ORBEFIZAVWZTEh=r/L X HPLC
TU—REHEALE. ZOMORIE IR
fnz{E L7z, 5-Fluoro ABICA (3), MMB2201
(4), JWH-018 indazole analog (THIJ-018, 5),
NM2201 (6), SDB-005 (7), 5-fluoro SDB-005 (8),
5-fluoro NPB-22 (9), 3-methoxy-PCP (10),
allylescaline (11), 25B-NBF (12), 25C-NBF (13)
J (X a-PBT (14), FUB-PB-22, AB-CHMINACA,
5-fluoro-AMB, DL-4662 }X Cayman Chemicals
(Ann  Arbor, MI, USA) X v B A L ,
1,3-Dicyclohexylurea ZHFALELIVEE AL TZ.
IR D IE A1, Ultrafree-MC (0.45 pm
filter unit, Merck MILLIPORE #L8) 2 Fiy /=,
2. MS BIEHFRE ORI

YA~ v —CTHFRIEL T 10 mg, ¥

RELHIT 1 mg, BARBHE 20 pL 2L,
MeOH 1 mL ZMAZ TEE T 10 S E1T
2Tlztk, SHICESBZITV, REWZBIER
THIERBE U, E7e, REHTEEAHRL TH
AVl

3. GC-MS Z#rgetlt

HE[E : Agilent #EHL 6890N GC K ) 5975 MSD,
73525 HP-1MS (30 m x 0.25 mm i.d., &E 0.25
pum, Agilent fE8), ¥ U7 — X :He, 0.7
mL/min, JEAE A7V A, JHEAE 1 ul,
EARIRE:220C, VT AR :80°C (1 min
hold) —5°C/min—190°C (15 min hold) —10°C
/min—310°C (15 min hold) , A4 1k¥k BLIE, b
FUAT 7 —F AR :280°C, scan range:m/z
40-550

4. LC-MS Z#rdeft

#:{& . [UPLC] Waters ACQUITY UPLC,/[MS]
Waters Single Quadrupole Detector(SQD), 77
2 ACQUITY HSS T3(2.1 mm i.d. x 100 mm,
1.8 um, Waters), # — R A Van Guard
column (2.1 mm i.d. x 5 mm, 1.8 um, Waters), %
BHE A:0.1% FERKIEH, BEIE B:0.1 % ¥
BT R =RV, TR (1) A/B 65/35
(4-min hold)-35/65 to 25/75 (4-16 min)-10/90
(16-17 min, 6 min hold), (2) A/B 95/5-80/20 (20
min) -20/80 (30 min, 10 min hold) ; I E ¥ & :
210-450 nm, ¥ :0.3 mL/min, T AR
40C, HEAE: 1 pL, BH: 7+ M AF—FTL
A% (PDA) B L UVE B HES

R T E AR (1), TOMIZEMA(2)
TRIEZEToTC.

Z8 Vskie S

AF AL =L 7 ha AT L — A AR (BSD %,
Positive and negative mode, Desolvation gas
flow:N; 650 L/h, Desolvation gas temp.:350°C,
Cone voltage:30 V, Capillary voltage:2500 V,
scan range : m/z 120-650

5. WERE MS AT

(1) DART-TOFMS




