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Fig. 1. Structures of detected cannabimimetic compounds.
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Fig. 2. GC-MS chromatogram of the extract of the product No. 44 (a), and EI mass spectra of the detected
peaks at 47.45 min (b, 1), 47.30 min (¢, 2), 51.31 min (d, 3) and 42.96 min (e, 4: oleamide). UPLC-UV (f
and g) and MS chromatograms of the extract of the product No. 44. Mass chromatograms of m/z 333 (1 and
2) (h), m/z 342 (3) (i) and total ion chromatogram (j). UV spectra (k-m) and ESI mass spectra (n-p) of each

peak are shown.
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Fig. 3. GC-MS chromatograms of the extract of the product No. 1 (a). EI mass spectra of the detected
peaks at 46.26 min (b, 5), 46.07 min (c, 7: putative diastereomer of 5) and the standard of CP-47,497 (RT:
46.25 min, d). UPLC-UV (e) and mass chromatogram of m/z 319 (f) of the extract of the product No. 1. UV
and ESI mass spectra of the detected peak at 7.0 min of the product No. 1 (5) (g and i) and the standard of
CP-47,497 (h and j).
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Fig. 4. GC-MS chromatogram of the extract of the product No. 49 (a), EI mass spectrum of the detected
peak at 50.43 min (b, 6) and the standard of JWH-073 (RT: 50.45 min, ¢). UPLC-UV (d) and mass
chromatogram of m/z 328 (e) of the extract of the product No. 49. UV and ESI mass spectra of the detected
peak at 6.8 min of the product No. 49 (6) (f and h) and the standard of JWH-073 (g and i).




Table 1 List of detected compounds in the herbal products ¥

No.  Form ccH Raoofte JWH-018  Oleamide® JWH-073 Other
(mg/y)  akmOAT  (mg) (mgg)  (mg/y) _compounds

1 Dried leaf (cutting) 3.86+0.72 ++ nd.® n.d. n.d. (f_:tl; ’:07622:(’)1
2 Dried leaf (cutting) 15.17+£1.96 ++ n.d. n.d. nd.  a-tocopherol
3 Dried leaf (cutting) 16.93+£0.23 4+ n.d. n.d. n.d.  a-tocopherol
4  Driedleaf(dgaetteofNo2)  15.17£1.96 ++ n.d. n.d. nd.  a-tocopherol
5  Driedkaf(dgaetteofNo3)  12.49+1.26 + <1.00 n.d. nd.  o-tocopherol
6  Dried leaf (cutting) 10.89+£0.22 ++ <1.00 n.d. nd.  a-tocopherol
7  Dried leaf (cutting) 8.55+0.89 ++ n.d. n.d. nd.  a-tocopherol
8  Dried leaf (cutting) 4.11£0.12 ++ 16.37+0.75 n.d. nd.  o-tocopherol
9  Dried leaf (cutting) 3.92+0.07 ++ 12.23 £ 0.04 n.d. nd.  o-tocopherol
10 Dried leaf (cutting) n.d. n.d. 16.85+1.37 n.d. nd.  o-tocopherol
11 Dried leaf (cutting) 5.96 +1.00 ++ 1596 +1.82 n.d. nd.  o-tocopherol
12 Dried leaf (cutting) 4.23+042 +H+ n.d. n.d. nd.  o-tocopherol
13 Driedleaf(dgarette of Na 12) 3.85+0.92 ++ n.d. n.d. nd.  a-tocopherol
14 Dried leaf (cutting) 9.77+0.15 +++ n.d. n.d. nd.  a-tocopherol
15  Dried leaf (cutting) 7.95+1.38 + n.d. n.d. n.d.

16  Dried leaf (cutting) 6.46 = 0.40 + n.d. n.d. n.d.  a-tocopherol
17  Dried leaf (cutting) 6.59+0.70 ++ n.d. n.d. nd.  o-tocopherol
18 Dredkeaf(dgastieofNal7) 6.87+0.64 ++ n.d. n.d. n.d.  o-tocopherol
19  Dried leaf (cigarette) 3.33+0.51 ++ n.d. n.d. nd.  a-tocopherol
20  Dried leaf (cutting) 5.14£0.93 ++ <1.00 n.d. nd.  a-tocopherol
21 Dried leaf (cutting) 11.42+0.30 -t <1.00 n.d. nd.  o-tocopherol
22 Dried leaf (cigarette) 10.27 £ 0.30 ++ <1.00 n.d. nd.  o-tocopherol
23 Diried leaf (cutting) n.d. n.d. 1192+ 0.89 188.56 nd.  a-tocopherol
24  Dried leaf (cutting) n.d. n.d. 13.54 £ 0.50 141.58 nd.  a-tocopherol
25  Dried leaf (cutting) n.d. n.d. 10.22+£0.84 75.33 nd.  o-tocopherol
26  Dried leaf (cutting) n.d. n.d. 10.08 £ 0.56 n.d. nd.  a-tocopherol
27  Dried leaf (cutting) n.d. n.d. 12,77+ 0.91 n.d. nd.  a-tocopherol
28  Dried leaf (cutting) n.d. n.d. 27.91+£1.09 210.90 nd.

29  Dried leaf (cutting) n.d. n.d. 14.63+0.79 203.98 n.d.

30  Dried leaf (cutting) n.d. n.d. n.d n.d. n.d.

31  Dried leaf (cutting) n.d. n.d. n.d. n.d. n.d.

32 Dried leaf (cutting) 3.03+0.42 + n.d. n.d. n.d.

33 Dried leaf (cutting) 3.78+0.85 + n.d. n.d. n.d.

34  Dried leaf (cutting) 6.71 £0.28 +H n.d. n.d. nd.  a-tocopherol
35  Dried leaf (cutting) 7.70 £ 0.40 + n.d. n.d. nd.  a-tocopherol
36  Dried leaf (cutting) 6.65 +0.84 + n.d. n.d. n.d.  oa-tocopherol
37  Dried leaf (cutting) 7.50+0.27 ++ <1.00 n.d. nd.  a-tocopherol
38  Dried leaf (cutting) 8.09+0.12 + n.d. n.d. nd.  a-tocopherol
39  Dried leaf (cutting) 5.13+£0.16 + n.d. n.d. n.d.  o-tocopherol
40  Dried leaf (cutting) 6.64 = 0.40 + n.d. n.d. nd.  a-tocopherol

® Data given as mean * standard deviation, n = 3, ¥ CCH: Cannabicyclohexanol, © The number of “+' indicates a ratio of the
cannabicyclohexanol (cis-form) as estimated from signal intensities in the corresponding GC-MS chromatograms. +++:
>90%, ++: <90% ~ 80%, +: <80% ~ 65%. ¥ Relative content of oleamide in product. % Not detected.



Table 1  List of detected compounds in the herbal products ¥ (Continued)
No. Form CCHY Ratofte JWH-018 Oleamide ¢ JWH-073 Other
(mg/y)  EmCOT  (mgp) (mg/g) (mg/g)  compounds
41  Dried leaf (cutting) nd? n.d. 11.81 £ 1,55 157.86 n.d.
42 Dried leaf (cutting) n.d. n.d. 35.90+1.05 n.d. n.d.
43 Dried leaf (cutting)  7.65+0.51 + n.d. n.d. nd.  a-tocopherol
44  Dried leaf (cutting)  1.090.24 +++ 2.03+£0.62 7.64 n.d.  o-tocopherol
45 Dried leaf (cutting)  5.60 % 0.85 + n.d. n.d. <1.00  a-tocopherol
46 Dried leaf (cigarette 2 98+ (.60 + 7.59+1.26 n.d. <1.00  a-tocopherol
of No.27+45)
47  Dried leaf (cutting) n.d. n.d. n.d. n.d. 10.56 £0.56  a-tocopherol
48  Dried leaf (cutting)  7.98 £0.71 + n.d. n.d. n.d.
49  Dried leaf (cutting) n.d. n.d. n.d. n.d. 25.29+£2.23
50 Dried leaf (cutting) n.d. n.d. 37.53+£1.55 200.7 nd.  a-tocopherol
51  Dried leaf (cutting) n.d. n.d. 51.12+9.53 n.d. nd.  a-tocopherol
52 Dried leaf (cutting) n.d. n.d. 29.27+5.56 n.d. <1.00  o-tocopherol
53 Dried leaf (cutting) n.d. n.d. 26.17 £ 3.87 n.d. <1.00  o-tocopherol
54  Dried leaf (cutting) n.d. n.d. 28.44+£2.22 n.d. n.d.  a-tocopherol
55  Dried leaf (cutting) n.d. n.d. 23.77+£1.76 n.d. nd.  a-tocopherol
56 Dried leaf (cutting) n.d. n.d. 30.04 +3.03 nd. nd.  a-tocopherol
57 Dried leaf (cutting)  7.11£0.22 + n.d. n.d. n.d.
58 Dried leaf (cutting) n.d. n.d. 60.04 £ 5.24 n.d. n.d.
59  Dried leaf (cutting) n.d. n.d. n.d. n.d. 139.11+£743
60  Dried leaf (cutting) n.d. n.d. n.d. n.d. 72.52+7.52
61  Dried leaf (cutting) n.d. n.d. n.d. n.d. n.d.
62  Dried leaf (cutting)  5.01 £0.04 + n.d. n.d. n.d.
63  Dried leaf (cutting) n.d. n.d. n.d. n.d. 37.31+£3.25
64  Solid nd n.d. n.d. n.d. 91.54 4+ 10.86
65 Solid n.d. n.d. n.d. n.d. 106.60 + 5.33
66  Dried leaf (cutting) n.d. n.d. n.d. n.d. 79.80 £ 3.98

* Data given as mean * standard deviation, n =3, Y CCH; Cannabicyclohexanol, ) The number of “+* indicates a ratio of the
cannabicyclohexanol (cis-form) as estimated from signal intensities in the corresponding GC-MS chromatograms. +++:
>90%, ++: <90% ~ 80%, +: <80% ~ 65%. 9 Relative content of oleamide in product. ) Not detected.



Table 2 Precision and accuracy of the LC-UV analysis of cannabicyclohexanol (1), JWH-018 (3) and
JWH-081 (6)

C Linear range Linearity Concentration  Precision  Accuracy
ompounds
(pg/mi) (ug/ml) () (%)
. 10 53 =59
Cannabicyclo- 10-500 y=0.0122x + 0.0522 50 44 37
hexanol (1) 2= 0.9994
' 500 2.3 -6.9
10 7.6 4.4
= (. +0.
JWH-018 (3) 10-500 y=0 213 3x+0.0414, 50 11.9 -12
r=0.9970 500 2.5 0.4
10 1.5 -23
= Q. +0.
JWH-073 (6) 10-500 y=0 f”g" 0.094, 50 0.5 -0.4
r= 09931 500 0.2 1.7

Table 3 Ki values of the synthetic cannabinoids (1-6) and A’-THC to cannabinoid receptor

Compounds Ki (nM)
Cannabicyclohexanol (1) 4.7%
trans-Diastereomer of 1 (2) -

JWH-018 (3) 9.0"
Oleamide (4) 1100.09
CP-47,497 (5) 9.5%
JWH-073 (6) .99
A’-THC 40.7%

3 Compton D.R,, et al., J. Pharmacol. Exp. Ther. 1993, 265, 218-226. b Aung MM, et al., Drug
Alcohol Depend. 2000, 60, 133-40. @ Thakur G.A., et al., Mini Rev. Med. Chem. 2005, 5, 631-640.
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Fig. 5. Structures of synthetic and natural cannabinoids used for TLC analysis

Table 4. TLC analysis of synthetic and natural cannabinoids

26 UV (nm) Rf{&
e ' ' — ——
FastblueRR  10%RiEE ~A% <R | 254 365 ;jff’:;ﬂf 592; ’;'?fv/ (f'ﬁf
cannabicyclohexanol | Atkx—HHE  HE P A n.d. 0.27 0.39
JWH-018 nd? ® #HBE o) O 0.67 0.61
CP-47,497 AiREx—-EE R * A nd. 0.27 0.37
CP-55,940 AikE-WE K R A nd. 0.03 0.08
HU-210 R * HHEBE A nd. 0.31 0.39
JWH-073 nd. -y ER O  nd 0.63 0.63
JWH-015 n.d. # ES O A 0.53 0.57
A®-THC 7R #* nt? A n.d. 0.80 0.75
CBN & % nt. A nd 0.82 0.76
CBD TR i nt. O  nd 0.71 0.74

4 Not detected, ¥ Not tested.
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Fig. 7. TLC analysis of synthetic and natural cannabinoids, and herbal products
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HFE A REDOVE 2203 AR L O
FBEABEML TS, A IXINETIE, Zhbd
WWREER Ty 7RO RS S EITO, B
hDEREIEDO AR e /AN B REL
TWBHR D, b baiid X Chrte /A
MEOEBIEALE T HILAMEL TR
LOThol. DL, KKRO EEMKS

A’-tetrahydrocannabinol (A°-THC) O# & kT
3% cannabicyclohexanol (CCH,
(1RS,38R)-3-[2-hydroxy-4-(2-methylnonan-2-yl)
phenyl]cyclohexan-1-ol), CP-47,497
((1RS,35R)-3-[2-hydroxy-4-(2-methyloctan-2-yl)
phenyl]cyclohexan-1-oD) 1%, Ak 21 £F 11 A
fBEERMELTHHIEN- (Fig. 1). CCH B&
U'CP-47,4971%, ZNEN 1, IMLICAFRFE
HIHLAWTHDH, CCH O trans {575 CCH
LHIZHLDOBEADRBENR TS Y, —F,
(-)-CP-47,497 (5) 1%, (+)-CP-47,497 (6) Kb H
FHWD T EAREENRESN TR
o0, LR PICEH SNDINOALEMOSIIE R
ARSI ES TR, e, BIEER K



TORHEFNIENR, TAVD CTHREICIEES
NTWSERI T /AN HU-2101358 Hled
FTEIARERFETI=ANTHY, D
enantiomer T2 HU-211 IZ[AFEHTE X2V
ERHBNTND. 1657, EEZWERND, T
NOBWMA L TE I/ ARDNFREE ST EZITD
VEPRHDEEZOND. T TARPFETIE,
HPLC-CD # i\ T, CCH, trans & X O
CP-47,497 ONF5E 1 ToT2. IBIL, BIERT
7 BENZOWTIE LC-MS &7V, H1bd
3D enantiomer DX LA RET LT,

B. TFFEFIL
1. OB R ORI

AR 20~21 FEEZAF—F v ML THA
LIz I ARKRIE A 242 0 LT A R B
FTo7 BT, FH GC-MS BLULC-MS 4
Hrizd, CCH BXL trans 4, CP-47,497 DY
B RRHET 37 R ESITICAVW-.

CCH BLV trans HITERLIZbOE AV .
CAY-10596, (%)-CP-47,497, (-)-CP-47,497 Bk
' (H)-CP-47,497 I% Cayman chemical JVEEAL
7. HPLC, LC-MS OBEIFRIZHAVV=7 2 =R
Vit HPLC ZV—FRZEERLE. Z0MmoREK
TR RS Z L, I RIROES@IC
X , Ultrafree-MC ( 045 pum filter unit,
MILLIPORE #:84) % fv /.

2. BIERARBOFREE

TR A I FLEA THIRILL T 10 mg ZfE AL,
MeOH 1 mL /%, BEE T 10 5 %17
oz ABIEABEITV, REDEBYERWNT
BIERELE LTz,

3. LC-CD #idtt

48 :[HPLC] JASCO Gulliver Series, 77 A :
Chiralpak-IA3 (2.1 mm id. x 150 mm, 3 pm,
Daicel) #£72i% Chiralpak-IA (4.6 mm i.d. x 250
mm, 5 pm, Daicel), BEIFH:0.1% FEEKIERK
/0.1 %¥XEE7Eh=RI(30/70), BIE B &K 275
nm, $3#E:0.2 mL/min ¥721% 1 mL/min, 77 AR

BE:30C, AR 1 uL, R UV B3
(UV-970) B L O'H Z &t (CD) & H 8
(CD-2095)
4. LC-MS ¥ IN53drsett
48 : [LC] Waters ACQUITY UPLC, [MS]
Waters Single Quadrupole Detector(SQD), 75
2 : Chiralpak-IA3 (2.1 mm i.d. x 150 mm, 3 pm,
Daicel) , B EIFH :0.1%F BE/K IR HK/0.1% X FE T
Eh=bU(35/65), MIE B K :190-500 nm, i
B :0.2 mL/min, 77 5RE :30C, HEAE: 1-3
pL, BRH 74 M A F—R 7L A1 128 (PDA)
BIOHERHES
H BT
AF A =L IR L — A A AL (ESD ik,
Positive, negative mode, Desolvation gas flow:
N, 650 L/h, Desolvation gas temp.:350°C, Cone
voltage:30 V, Capillary voltage:3000 V, scan
range: m/z 50-500

FALEMORKRIL, LC-MS OXTT 47—
FizBiT3& 8 &S50 CCH, 2) Mw 332),
trans (3, 4) Mw 332) Dt ulALSF A4
v (IM-H] m/z 331) 8L CP-47497 (5, 6)
(Mw 318) DS ALsr FAA (IM-H] m/z
NN EE=ZV T FTHRIEIIVITo . &2,
BRPOEALEWD enantiomer DFEXSELIT,
L7 AS F A~ OEFEEHLE
L7z

C. FERR-BE
1. BRIV FE/ARD LC-CD BLLC-MS
RN RS

LC-CD Z3#r D &, &t ThsHCCHA, 2),
trans 14 (3, 4) BL TR A (E)-CP-47,497 (5,
6) @ enantiomer I ZNF N EBIFIZHBEL
(Fig. 2A-2C). F/z, BIER TGy B P HEL
BEL7- CCH b A Ak dh & FIRRIZ enantiomer LT
SERIZAEEL T2 (Data not shown). £77, HjK
&t D (-)-CP-47,497 (5) 3 £ VN (+)-CP-47,497 (6)
IENER 1 =L TRIEN, CD 2k



THENENIELA K IEE I (Fig. 2D, 2E).
&5z, LC 47 1T stop-flow mode &LC, CCH
(1, 2) BLO(£)-CP-47,497 (5, 6) TN EF D
CD AXJMERIELIEEZA, B EBD AN
I MVITEEELL T 7z (Fig. 2F, 2G). CCH &
CP-47,497 OILEEPFEL TWEHTLEND,
% enantiomer DHEXTEEIITMERHLEER
bivdled, ()-CCH Z{ba% 1, (H)-CCH %1k
B 2 LRIELE.

EHIT, LC-MS ICEIEHER I NEIER T v
B 5D MeOH 1 HHIZ DV TorHT % 1T o7 (Fig.
3, 4) BELROFERIIERLFAKRTHDLDR,
Cayman chemical £EiZ38V VT,
(18,3R)-3-[2-hydroxy-4-(2-methylnonan-2-yl)phen
yllcyclohexan-1-0l (2) &L TR B T/
CAY-10596 (= DWThoTLIzEZ A, 78K,
2) THBHZEBBL LR o7- (Fig. 4D). Fiz, §
dh No. 6 Zo#TLI#ER, CCH(1, 2) BLTY
trans (3, 4) @ enantiomer 1B IFIZHELT
(Fig. 4E) .

2. BNy 78
enantiomer DFE % kb
BIENS VS 37 BRI OWTR RSy
WrafTolefE R, EEAIZBVT, T\
CCH B L U trans 1% enantiomer &L C52 &2 Bl
L7-. CCH @ enantiomer D" — 7 HEFELL (1/2) 1%
42.4/57.6 (%) ~52.8/47.2 (%) THY, trans LD
B — 7 HEFE L (3/4) 1 33.1/66.9 (%) ~52.4/47.6

(%) T >7= (Table 1). > T, CCHIBL U trans
BITZEIFELL TRAPITBAINTHSZEN
GRS T.

FOEERI T EIAR

D. #&

AWFFETHL, LC-CDBLVLC-MSZEMWT,
fEE Y ThD cannabicyclohexanol (CCH) ,
CP-47,497, BX ' CCH @ trans {EDH5455E
E{Tol-LZ5, % enantiomer X ZNE I BIFIZ
SEELT-. &BIZ, BIERTYS 37 B o\ T
IEATOIRER, £RBIZBWT, FFhTn

7z CCH 3L 1) trans {413 enantiomer &L T5E48
BELTZ. - T, CCH L trans KI1X7E3
FELU TR PITBAIN TWAZ LR LN E
et

E. &K

1) Uchiyama N., Kikura-Hanajiri R., Kawahara
N., Haishima Y., Goda Y. Identification of a
cannabinoid analog as a new type of designer
drug in a herbal product. Chem. Pharm. Bull.
2009, 57, 439-441.

2) Uchiyama N., Kikura-Hanajiri R., Kawahara
N., Goda Y.

Identification of a cannabimimetic indole as
a designer drug in a herbal product. Forensic
Toxicol. 2009, 27, 61-66.

3) Uchiyama N., Kikura-Hanajiri R., Ogata J.,
Goda, Y. Chemical analysis of synthetic
cannabinoids as designer drugs in herbal
products. Forensic Sci. Int., 2010, in press.
doi:10.1016/j.forsciint.2010.01.004.

4) BAFBRFIIEME S (EEL - ERE
BELVX TN — P A AREMEF
¥)BIERT v DfEERBTRFIELS
iz B4 2RF 28 ) R 21 FERFZEHHEER
HEIEBA T ANERBER Ty ]
dhDOFEEEAE ] (PILFHEF)

5) EAFGBR AR E (B ERE

BELX 2N — VA B EFRE
¥) DEENT 7 Dfe BB TRFILLS
MBI DRI Rk 21 SEEERFZES
HLBEEN T BGDORHSNIZETHRE
RAVFE AR T TAFNA R
it & ¥ (JWH-251, JWH-250 ¥ L O
JWH-081) D[FIFE J (P ILZFEF)

6) Howlett A.C., Johnson M.R., Melvin L.S.,
Milne GM. Nonclassical cannabinoid
analgetics  inhibit

adenylate  cyclase:

development of a cannabinoid receptor



model. Mol Pharmacol., 1988, 33, 297-302.

7) Melvin L.S., Milne GM.,, Johnson M.R,
Wilken G.H., Howlett A.C. Structure-activity
relationships  defining the ACD-tricyclic
cannabinoids: cannabinoid receptor binding
and analgesic activity. Drug Des. Discov.
1995, 13(2), 155-66.

F. f@falRiEs
¥Rzl

G. WFt3s#

MR E]

7L

[FaR%]

1) WILEFET, WA 7, EHER, &R
B, R OKE) B, AHEL Sl T
v IARD BRSOV T BAREFS
85 130 £ (2010.3)

H. S8 ERED S - B8R
®RZeL



OH OH
(L AT
O e
1: (-)-Cannabicyclohexano! 3 or 4: (+) or (—)-trans-Diastereomer of 1 5: (-)-CP-47,497
((1R,35)-3-[2-hydroxy-4-(2-methylnonan- ((18,38)-3-[2-hydroxy-4-(2-methyinonan-2- ((1R,3S)-3-[2-hydroxy-4-(2-methyloctan-
2-yl)phenyljcyclohexan-1-of) yliphenyllcyciohexan-1-ol} 2-yl)phenyljeyclohexan-1-ol)
OH OH OH
O OH @ OH g OH
" 5l’(§5<\/\/\/ 3I’I(j><\/\/\
2: (+)-Cannabicyclohexanol 3 or 4: (+) or (—)-trans-Diastereomer of 1 6: (+)-CP-47,497
((1S,3R)-3-[2-hydroxy-4-(2-methyinonan- ({(1R.3R)-3-[2-hydroxy-4-(2-methylinonan-2- ((15,3R)-3-]2-hydroxy-4-(2-methyloctan-
2-yl)phenyijcyclohexan-1-ol) yl)phenyilcyclohexan-1-ol}

2-yl)phenyl]cyclohexan-1-ol)

Fig. 1. Structures of synthetic cannabinoid enantiomers
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Fig. 2. LC-UV and CD chromatograms of the standard of synthetic cannabinoid enantiomers.

The compounds (£)-CCH (A), (£)-CCH-trans (B), (&)-CP-47,497 (C), (+)-CP-47,497 (D) and
(-)-CP-47,497 (E) were analyzed. CD and UV spectra of the each peak of (£)-CCH (F) and (£)-CP-47,497
(G) at the stopped-flow mode.
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(E) 5 (-)-CP-47,497 the standard of  synthetic
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Table 1

Relative ratios (peak areas of MS chromatograms) of synthetic cannabinoid enantiomers (1-6) in the herbal products

CCH CCH-trans CP47,497 Ratio of cis-form
No. Product form 1 / 2 3 / 4 5 / 6 to trans-form
(%) (%) | (%) (%) | %) (%) | (1+2/1+2+3+4)?

Cannabicyclohexanol (CCH) 516 / 484 - / - - / - -

Cayman CAY 10596 426 / 574 - /= -/ =

CCH-trans - /- 46.1 / 539 - /- -

(&)-CP-47,497 -/ = -/ - 439 / 36.1 -
1 Dried leaf (cutting) 481 / 519|465 / 535 |nd® / nd +
2 Dried leaf (cutting) 424 / 576 378 [/ 622 - /- ++
3 Dried leaf (cutting) 445 / 555 | 436 / 564 - /- ++
4  Dried leaf (cigarette type of No.2) 447 [/ 553 | 477 [/ 523 - /- ++
5 Dried leaf (cigarette type of No.3) 448 / 552 441 / 559 - /= +
6 Dried leaf (cutting) 457 / 543 | 490 / 510 - / - ++
7  Dried leaf (cutting) 451 / 549 | 475 | 525 - /- ++
8  Dried leaf (cutting) 493 / 507 | 519 / 481 - /- ++
9  Dried leaf (cutting) 463 / 537 | 475 [/ 525 - /- ++
10 Dried leaf (cutting) 467 / 533 ] 494 / 506 - /- ++
11 Dried leaf (cutting) 466 / 5341 479 / 521 - / - +H+
12 Dried leaf (cigarette type of No.11) 473 / 527 482 / 518 - /- ++
13 Dried leaf (cutting) 474 / 526 | 512 / 488 - /- A
14  Dried leaf (cutting) 513 / 487 | 469 / 531 - /I - +
15  Dried leaf (cutting) 496 / 504 | 444 / 556 - /- +
16  Dried leaf (cutting) 464 / 536 331 [/ 669 - /- ++
17  Dried leaf (cigarette type of No.16) 439 / 56.1 | 385 / 615 - /- ++
18  Dried leaf (cigarette type) 505 / 495 495 / 505 - /- +
19  Dried leaf (cutting) 473 / 5271 503 [/ 497 -/ = +
20  Dried leaf (cutting) 449 / 551 | 446 / 554 - /- -+
21  Dried leaf (cigarette type) 447 |/ 553 | 494 / 506 - /- ++
22 Dried leaf (cutting) 471 / 529 | 467 / 533 -/ = +
23 Dried leaf (cutting) 473 / 527 | 460 / 540 - /- +
24  Dried leaf (cutting) 45.1 / 549 | 439 / S56.1 - /= +++
25  Dried leaf (cutting) 455 [/ 545 )| nd. / nd - /= +++
26  Dried leaf (cutting) 474 |/ 526 | 419 / 581 - /- -+
27  Dried leaf (cutting) 48.1 / 519 | 427 [/ 5713 -/ = +++
28  Dried leaf (cutting) 427 [/ 5731|430 / 570 - /- +
29  Dried leaf (cutting) 467 / 533 453 / 547 - /- +
30  Dried leaf (cutting) 450 / 550 416 / 584 - /- +
31  Dried leaf (cutting) 433 / 567 420 / 58.0 - /= +
32 Dried leaf (cutting) 528 / 4721 524 / 476 - /- ++
33 Dried leaf (cutting) 488 / 5124439 / 56.1 - /- +
34  Dried leaf (cigarette type) 499 / 50.1 {479 / 521 - /- +
35  Dried leaf (cutting) 49.1 / 5091 455 [/ 545 - /- +
36  Dried leaf (cutting) 438 / 562 469 / 531 - /- +
37  Dried leaf (cutting) 467 / 5331 454 [/ 54.6 - /- +

Dttt >90%, ++: <90% ~ 80%, +: <80% ~ 65% 2. P Not determined.

- — 60 —



JBAF BRI & (B - EREESHREL X2 TN — A U 2R G FEHE )
OB W EE

Sy TRBFSCRRRE EIERN Ty 7 B DS HTE DB 3, B o, ST iR i DR

SRR B R B ESLEIR &S ATERT TSN £k
W P T [ESLEEM RS EAENISERTAERET EEAE

—EER T I RIE bR HE N B R A R E /AR
TI)TNFINALR—ALE Y JWH-251, JWH-250 B LN IJWH-081) DJRIZE —

WEES RES OBEER T TRV T, ZRETOEREERNT Y7 BRI L, %R
BENS v RIBOFRBILRABD L, 82, ho e /AN EOEBIERZERE L=/ R oOF@
DI TS, ARFZETIE, AL 21 BBV BT b T ) A N E R EAZ B UTE AN
S92 9 BRSOV T GC-MS, LC-MS BL U NMR 534 %1To7-. EORER, WL F 7 v
AR —)VFHEETHD IWH-073 &3\, FHEIENT v AL T3 {bEmERIEL. —Did,
IEEEY IWHOIS OANFZF U ETHEFTTIRA NV A2 F— V3 EK: JWH-081
(1-(4-methoxynaphthalenyl(1-pentyl-1H-indol-3-yl)methanone) CToh-o7=. D 2 {LEWIL, 7==/V
T FNALR—)VEFHEETHD IWH-251 (2-(2-methylphenyl(1-pentyl-1H-indol-3-yl)ethanone) 3
X TV IWH-250 (2-(2-methoxyphenyl(1-pentyl-1H-indol-3-yl)ethanone) Th-o7z. 7233, IWH-251 L&
N JWH-250 13, EER T By L THRBROLEH ThoTz. 2hh 3 {LEamIL, Wihbh
Ve AN EBIERAEZE THLEMEL TERINIbDThH Tz, Fie, ZEHORG 1g
b= DEH B’IL, IWH-251:3.65~18.89 mg, JWH-250:16.90~339.68 mg, JWH-081:32.09~
83.60 mg, JWH-073:29.61 mg TH-o7z.

BEoCH 3 AT BT
ESRVALSE: SN RE Il v s il

A WFEEERY

M4 D B ANZ 1T D KB (Cannabis sativa L.;
& TR, ~ 7, <Y 77 F) OEA AR
AL TVAR, RRICHEY RBEEN Ty 7]/
mOFBIL LR LN TS, Eie, £ORE
4L, RERROERZIER LI RENFETD.
FAIIINETIZ, EAL 20 FEICEW ETOH
TAERIBIER T o 7 B B G, KRERERO FEH
VER%H T28BLEEN T T4 EL T, 3 flH

DERIFE /AR
(1RS,3SR)-3-[2-hydroxy-4-(2-methylnonan-2-yl)ph
enyl]cyclohexan-1-ol (545 : cannabicyclohexanol),
(1RS,3SR)-3-[2-hydroxy-4-(2-methyloctan-2-yl)p
henyl]cyclohexan-1-o0l (5|4 : CP-47,497), B X
A R—/VEEEK: 1-naphthalenyl(1-pentyl-
1H-indol-3-yl)methanone (5|4 :JWH-018) % [A]
ELE . b 3 {LAaMiE, FR214F 11 A
AR ERME L THEISI. Ez, fho R
5, JWH-018 D7) 17 Téh? 1-naphthalenyl-
(1-butyl-1H-indol-3-yl)-methanone  ( 5Bl 4 :
JWH-073) ZFEL, BUCHREL TS >, &5



