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THC, A®-THC, CBN /& (*11a-HHC, 118-HHC ®
T F ALRIZESLEF CAE LT D& H
L7=. 20+ 8 /4RiX Cerilliant/ Merck
1, Sigma-Aldrich #£:¢, L<I% Cayman #E 5 A
L7ebDa AL, BEEREREL T, RIRHk
16 1> ) v /AR5 (CBDV, CBDB, CBD,
CBDP, CBDA, A’-THCV, A°-THCB, A8-THC,
AS-THC, A%THCP, A%-THCA-A, CBG, CBGA,
CBC, CBL, CBN) DIE&T Eh=RN/LEHKE, 71
FE AR K OEDETTER, 7EFARKE 11
{£&% (CBN, CBD, A3-THC, A%THC, 11a-HHC,
11B-HHC, & U7 EF /L& CBN-O, A8-THC-O,
A%-THC-O, 11a-HHC-O, 11B-HHC-0) »iEA&T
Y h=RVIAER, 45 50 pg/mlL, /=45 23S
WMIDIRABVHE 25 pg/mlL Z/ERLL, WEARL T
W=, Eidfb &tz Fig. 1-1 X O Fig.
1-2 1Z3: L.
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(DLC-QTOFMS

Instrument : TripleTOF 6600 LC-MS/MS system
(AB SCIEX, MA, USA) / [UPLC] Nexera X2
system (Shimadzu, Kyoto, Japan)

Columnl: ACQUITY CSHTM Phenyl-Hexyl (2.1
mm i.d. x 100 mm, 1.7 x m, Waters), Column2:
Cortecs C18 (2.1 mm i.d. x 150 mm, 2.7 pm,
Waters), Mobile phase: A 0.1% formic acid in
water, B 0.1% formic acid in acetonitrile, Gradient
program 1:A/B 90/10 (1min) - 35/65 (10min) -
20/80 (30min) - 5/95 (35min, 4min hold),
Gradient program 2:A/B 90/10 (1min) - 35/65
(10min) - 30/70 (20min) - 20/80 (30min) - 5/95
(35min, 4min hold), Flow rate: 0.3 mL/min,
Column temp.:40°C

lon source: ESI, positive mode, Source temp.:
550°C, Gas:N2, lon source gas 1:50 psi, lon
source gas 2:50 psi, Curtain gas: 25 psi, lon spray
voltage : 5500 V, Declustering potential : 80 V,
Collision Energy:10 V, Collision Energy (CE): Q1
10 V, Q3 30 V, Mass spectral range: TOFMS m/z
100-650 TOFMS2 m/z 100-400

@GC-QTOFMS

Instrument : 7890B GC System/7200 Q-TOF
GC-MS (Agilent, USA) Column:HP-5MS (30m
x 0.25mmi.d., 0.25u m, Agilent) Gas:He Gas
flow: 1mL/min Oven temp.:150°C (1min hold) -
2.5°C/min - 250°C - 10°C/min - 310°C (1min
hold)
Aux temp. : 280°C
resolution mode
Quadrupole temp.:150°C Emission:35uA (Fixed)

Inlets temp.:220°C Inlet mode: Splitless
lon source : El and, High
lon source temp. : 250°C

Scan range:m/z 50 - 650
3) OO A

i A, B, C D 3REHZOWT, 1mg % 5mL
Fa—7IHFEL, 7M=L 1 mL 212 T
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LI, RARHK 16 I FE ARy
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XHRLEL, LC-MS DOy BEs LR LTz, £ D
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WA N M E > TND I T E AR DIE
TLIERLT B FUERGE 11 (k&4 (CBN, CBD,
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11a-HHC-0, 11B-HHC-0) {22\ C, [AlZ:f:CHl
Ex LTk R, 0720 S R CE R
(Fig. 2-1). #ZC, Acquity UPLC HSS T3
column (2.1 mm x 100 mm, 1.8 um, Waters),
Cortecs C18 column (2.1 mm x 150 mm, 2.7 pm,
Waters) }z T8 Triart C18 ExRS column (2.1 mm x
100 mm, 1.9 um, YMC) Z I\ T, 7B a
L. ZORR, a7V ZATDHT A
Cortecs C18 Z M\ 7=, 0.1%FEE/KE 0.1%XEE T
TR=RNIVIRIE DT Z7T 2 My T, Ziuh 11
L& HONT, BAF7R53BED 1SS 472 (Fig.
2-2) . IHIT, KoyBESE a2 RIRHRA T8 /A
Rz G oR 7o it 231 & O —F 43 iz
L7=#E4%, CBDP & A%-THC, CBC & THCA %,
—HDOALA DR+ 5y ThoTond, Zh
SALE LI F BN EIRDZEND, REAT 23
A7 i3RI 23 AT BE Ch o 7= (Fig. 2-3). — 77,
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0.25 um, Agilent) IZ& 2547 C, U043 (Bl
RER) HFRDOND IR TR IEZRL, & 20 b
AW S BERRNS FTRE T o72 (Fig. 3) .
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i A, B, C) D7 BER=RI LI DN THHT
#17-72. LC-MS & GC-MS (Z kBl ERS R4,
Fig, 4,5,6 IZ~LT-.

M DFE B, GC-QTOFMS HIE 2B W\ T,
HHC &A% 528 A 726, 11a-HHC,
11B-HHC % OY CBN AFEe—r:LCThitiEh,
dihydro-iso-THC, A8-THC bisdsiiz. £7-, &
D~ AF—pk4rE LT, HHC (m/z 316.2402) &
FE &2 6 T58— 7N EEk S (Fig.
4-1). Z2DHL, P ORGEHRODOE —7ZD
WL, HHC LHEBIO v AART MLV &R LUTZ.
LC-QTOFMS HIZEIZH Th, GC-QTOFMS
TELRERIZ, CBN, 11a-HHC, 11B-HHC, A8-THC
NEIHEREN 7 (Fig. 4-2) . CBD AEefiflt T
B4 pZlizky, ABTHC M O A-THC A RS
AN, EORE, RBIAERKYEL T, Ab-iso-THC,
A*®-iso-THC PAERT HZENMEIIL TN 2.
£ [al, GC-QTOFMS HIEIZF N THLE A 22D
H&En7= dihydro-iso-THC 1%, ZAUSEIZE R D
BILKTHD. W T, ARBICEEND
110-HHC, 11p-HHC i, CBD »5 AS-THC,
AS-THC (A8-iso-THC, A%®-iso-THC) ##% C, &b
BTSN TARSNIZL DO THHZENHERIS
A=, 728, CBN ([Z2OW T, B, S cEn
ENT=HDOTHD ATREMENS 2 BT,

RIT, HHC-O & A &5 R 928 B 12D\,
GC-QTOFMS Il & # 1T > 7= . & O #5 R,
110-HHC-0, 11B-HHC-0O }x T CBN-O 3 Eb—2
ELTHRHE, £Ofh, HHC-O LR —DE &3
(m/z 358.2508) #H 4 2D~ AT —E =)
feREn 7= (Fig. 5-1). ~A4F—v—205b,
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EERHERI STz, F72, ZRHORE G BER
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GC-MS D[l i CRTZATOZENHELNEE X
bz,

E. 2% ik
1) JEA TR FEA B (3 A - R 2
S X 2 TN — A T RABORIFE ) [HL

i1 D 53 At &8 5 D FAE D BRFE DI=D
DWFFE L H 2 FFERFFE S S TLC-QTOFR
MS (Z LD RBRELEL T 16 1T B VAR D
E BT GEF ORA) FREE)

2) P. Marzullo et al., Cannabidiol as the Substrate
in Acid-Catalyzed Intramolecular Cyclization.
J. Nat. Prod. 83, 2894-2901 (2020).
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