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1. &

il

KIFRDILFHEY) CTd 5 7 (Cannabis sativa L.)iZ, 7% £ (Cannabinaceae)lZ &3 5 —
FAETARTH YD, BC 4000 FLHD HAEE ST E T N E ORI R S drVWHETEYD O
125Th5, 7HEKERLITHL LS <, XU T LREE FE THAFONWES
EIATHESNTEERERHY ., ZO—MIIHALLEAEL TS, EARETIE
RIRIE TRREGRETE ) (280 e LWDIERRI 25210 TWh 523, OB, Fpkn @10
@ tetrahydrocannabinol (THC) 23%)% 4% £ & T A mkEMHIERHZE LELHS D72 &)T H
5o KRIRHFIZIZ THC 25 H7- B/ A4 K (cannabinoids) & #8Fr S 41 25 R F Ak 4y
MBI b 360 5 L B E TITK 120 FEAEI LTV D ”o_h%%\%

4 "> e /A K (phytocannabinoids) &9,

KRRy DAL FHIWFFEIE 19 HACPEIZ 2 & — kL 29, 1940 4E{RIZ Adams & 503 &
O Todd & #1007 —F 2 XV IEFRITITONIZN, ZOMENIHEE L T\ =Dk
cannabinol (CBN) D4 T~ 72, Dk, 1963~1964 F\2A AT T /L, ~T T A KFED
Mechoulam & 412 {Z 1. ) THC 3 X O cannabidiol (CBD) ¢ —EfE A ONLE LKA & &
EOTHENHEE SN, ZTO 3N =REET s NI TFE A REMFTINATND
%@%ﬁ%@:ﬁéif@74bﬁyff/fPﬁ@%%ﬁ@ﬁlﬁ%#&%@?%é
BRIZATHRCIZ A Y ZOEP 2N L TWD, ZOERE LT, FIEEDHTIC
RF SN DHERIT DI EIREOZE LWESN RiIF o s, £OMoEERE LT
7%@%@&&%?@%%@1%_ibﬁbfﬁ/%t/4%ai®mwm@ﬂ%%é
L. EORER, THOEFRITH T DHPNTO ZIREELEY) OFEMHBHE S 5,



ARFTIE., TNETICHESNTWDS T 4 "I T B A REfEE EoBEEED S
KT N—T58 LR 5,

£1 74 b E A4 REOFEREE

FAR ¥ Ref. No.

Adams (USA) and Todd (UK) groups (~1942) 3 5-10)
Gaoni and Mechoulam, THC O ## i & 1964 12
SRR B ERR SO TRIBREC ) DOFHUE RO ZE ) 1968 11 13
Neumeyer and Shagoury, J. Pharm. Sci., 60, 1433 1971 19 14
IE AR « 1R TRBRIC B 2 AR 3R 78 ) 1974 24 15
ORI - & TTHC OKRIEVEB B O G & T OKEMEN | 1975 >20 16
PEOFAN - FliEe TTHC IZBE9 2 AL RSB A 5E | 1980 >30 17
Turner et al., J. Nat. Prod., 43, 169 1980 61 18
PE A TR, AEREEHERE, 35, 159 1981 419 19
Ross and ElSohly, Zagazig J. Pharm. Sci., 4, 1 1995 66 20
ElSohly and Slade, Life Sci., 78, 539 2005 70 21
ElSohly et al., Phytocannabinoids 2017 120 22

ATurner & IZEEE L TEMAD VDT, HEESH7-bDODHE2H L T\ H 720,

2. 74 NI T ¥ A FD Numbering System

J1F ¥ A K@ numbering system & L CTld, ZEIZ dibenzopyran (Z35< D &
monoterpene (23 < DB HN G HE DLW FIAIX FED T8 A4 KT,
THC 12D\ T, 1960~1970 4={RIZiX, Mechoulam & % & & CTILFRIMFFE 21T > T X 7z
7' )V — 7%, monoterpene numbering % VN TALTHC &R L C& 7=, HAETIE
dibenzopyran numbering IZ X 2 b OB EH TH Y, AS-THC £ F9, —J7, CBD I{ZDOW\W T
IZ monoterpene numbering # W T\ 5 & DRV, 7235, monoterpene numbering 1%, 2
FEfESH 0 . @%. CBD % numbering-1 (p-cymene H13&) %\, cannabigerol (CBG) %
numbering-2 AW HILTW D (K1), Z Ofth, diphenyl HH 34 E EX )72 numbering %
BEINTND 9,



1) Dibenzopyran numbering 2-1) Monoterpene numbering-1  2-2) Monoterpene numbering-2

N &
=78 HO CsHq4
5
A®-Tetrahydrocannabinol Cannabidiol
3) Diphenyl numbering 4) Biosynthetic numbering

Cannabidiol A’ -Tetrahydrocannabinol Cannabigerol
1 74 RAYFE A KD Numbering System
3. 74 MBIV FE A ROEER

T4 "MAFE A FEOASERIEIL, 1960~1970 (S OAFFERE 25 . Mechoulam
5 2F L O Shoyama & PN LV X 2 IR TR MR ST,
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Z D%, Shoyama & 22X, 7 4 M T A REREESRICET A28 4 K 1891
ITW X3 RTRIEEZH OGN LTz, 2NETIZZ 4 MU FTE A4 FELTIERN 120
FENOINTWAN, AR SIAEIC SN TS LDIXTEE L T8 /A4 FIZRE
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3-1. Tetrahydrocannabinol (THC) Type

I ETIZ, A%-THC type 1% 26 fils L TOVAS-THC type (X5 EDOAFH 3L DT « b h
YFEA RRAELNTND  (X4),

KIROLIFAEROAETH 2 A-THC 13, 1940 FARUTJHFHEAL A 202 STz
2, ZHEEGONE L 6a, 10a (ONIRALE 2SI T o7 2, 1964 4212 Gaoni and
Mechoulam?}%, AS-THC D 7 {Af%i&2% trans-(6aR, 10aR) T 5 Z & A LFANIZFEA L
72 AS-THC OEA KRR TH 5 AS-tetrahydrocannabinolic acid (AS-THCA) X, /v
R VEOMERMEARTH H ASTHCA-A BLWAS-THCA-B BFTET 5, A%THC-A
I% Korte & 2N X0 NS S0, fiE & LTk, 1967 412 Yamauchi 5 3973



AXVafERME LD HEELZ, AU FE A R, ASTHC OHIBKMATH Y, 74
DEFIMFECUFES DRI & 2 WO TR 72 P12 X D PUREESGIZ L D AS-THC ~ & &
a5, AS-THC-B X, A®THC-A LV L LREEZ 5 1T H#E< . KIRELD n-hexane fifit
Wz OCTMEE, YUV TNDTLru~ T T7 40— 2k 0 EESNn®Y, 7z,

T4 M A ROT IV, BERER S [HORTFINETH DN,

A

STHC BLOA-THCA DOIENE A~ AF L, Tu b LB IO T F I YT 5
7 4 MR A RAGE 6 FEHE ST D 320 4),

Phytocannabinoids

1.  A’-Tetarahydrocannabinol (THC)
2. A°-Tetarahydrocannabinolic acid (THCA)-A
3 A°-THCA-B

4. A°-THC-C4

5. AS-THCA-C4-(A/B)
6

7

8

9

A°-Tetrahydrocannabivarin (THCV)
A°-Tetrahydrocannabivarinic acid (THCVA)
H A°-Tetrahydrocannabiorcol (THCO)

; . A®-Tetrahydrocannabiorcolic acid-A/B
e 10. A°-THC-aldehyde
| & 11. A%-cis-THC
12, Cannabisol
13. 64, 7, 10a-Trihydroxy-A°-THC
H 14.  8-Ox0-A>-THC
15.  8o-Hydroxy-A°-THC
16. 8B-Hydroxy-A’-THC
{ & 17. 11-Acetoxy-A°-THC
Bornyl (o) 18 10a-Hydroxy-A®!!-THC
19.  A°-THCA-a-fenchyl ester
H 20. A°-THCA-B-fenchyl ester

- 21. A°-THCA-bomyl ester
@ 22. A°-THCA-epi-bornyl ester

aFenchyl (a)

pFenchyl (b)

23. A°-THCA-a-cardinyl ester
B 24. A°-THCA-o-terpinyl ester
epiBornyl(d) 55 A9 THCA-4-terpinyl ester
26. A°-THCA-y-eudesmyl ester

B4 THCType 74 I FE/AFR

R | o
ﬂ\ /\
R
2 a-Terpinyl (f) 4-Terpinyl (g) a~-Cardiny| (e)

Rl

H
COOH
H

H
COOH(H)
H
COOH
H
COOH(H)
CHO

A®-THC: 6a, 10a-cis

yEudesmyl (h)

sd

A°-THC, R1: CH2 bridge dimer 38
A°-THC: 6a-, 7- & 10a-OH 39
A°-THC: 8 C=0 40
A°-THC: 80-OH 41
A°-THC: 8B-OH 41
A°-THC: 11-CH,0Ac¢ 41

ASH-THC:

THCA, RI:
THCA, R1:
THCA, RI:
THCA, R1:
THCA, R1:
THCA, R1:
THCA, R1:
THCA, R1:

10a-OH 41
a-fenchyl (a) ester 42
p-fenchyl (b) ester 42
bornyl (¢) ester 42
epi-bornyl (d) ester 42
a-cardinyl (e) ester 42
o-terpinyl (f) ester 42
4-terpinyl (g) ester 42
v-eudesmyl (h) ester 42

R2 R3 Ref.
n-C:H,, H 12
n-C;H,, H 29,3
n-C:H,, COOH 31
n-CJH, H 32
n-C;H, H(COOH) 32
n-C;H, H 33
n-C;H, H 34,3
CH, H 36
CH,  H(COOH) 32
n-C:H,, H 40

<

th



Phytocannabinoids R1 R2 R3 Ref.

A8-Tetarahydrocannabinol (A3-THC) H n-CsH;, H 45
AS-THCA-A COOH nCH, H 46
100-Hydroxy-AS-THC A8-THC: 100-OH 41
10B-Hydroxy-AS-THC AS-THC: 10B-OH 41
10aa-Hydroxy-10-0x0-A%-THC A%-THC: 10aa-OH, 10: C=0 40

B4 THCType 74 bH U FEIAF ()

Z Off, Smith and Kempfert®” (%, 1977 4£1Z A®-THC @ 6a,10a-cis #1414, Zulfigar &
¥)%, 2012 4EIC AS-THC 28 2\ TAF Lo 3z L v dimer & 72 - 7= cannabisol (22U T
K xWELTWD, A-THC OF{LEAEARIZ OV TiE, ElSohly & 32 X % 64a, 7, 10a- k
U IKEELARD ACTd 0 . Ahmed & 4903 L Tt Radwan & *Di, 2015 4EI2AEF 5 fE Ol
AR IR 2 BEE L T\ D (X 4), Ahmed 5 *1E, 2007 4RI AS-THCA OB ViR U HE|T
fenchol, borneol, terpineol 72 E DT /R T v a— VEBKES Lo AT VDR 8 Fll
BEATE A RGEOFEOVKKEL DR L TWD, A-THC @ 8 firfigfbikix, & k
MXrzay—bzXaREMmE L THLRBEINTEY B, ASTHC LV VL ODH
B L7 —ERERSCERIE FRER R EOFRBEREZH/ LTV 5 4,

AS-THC @ —EfEA DN EEMARTH S ASTHC BE Y « b h o F ¥/ A K& LTI,
SRR BN TS (K4), Hively 5 1%, 1966 4£12 AS-THC & AS-THC 2% 9:1 LR
TEENDRMRE A RH L=, Z O, 1975 412 Hanus and Krejci*®i, 5 =2 2 o 3%
T PEDKRIRED D ABTHCA-A ZF5H L T 5, fieilft, A%-THC & [Alkk7e 10 firds J U8 10a
N DOFRCEAEAR DS 3 FiE S Tng 904, ASTHC 1%, AS-THC X° CBD % FR/LEES
HZEIWLLVEZGIELND Z ED D KIKREIZHFET S OIX AS-THC B3k D kK
EHmLEZ 5N, £7-. ASTHC 1%, A%THC D 70~90%FLE D B ¥ L 7 —F5ik/E
. WETEIERB LNy L E X — VIEIRIEEE R 72 E R KR B 2 A+ %

48, 49)
o

3-2. Cannabidiol (CBD) Type

CBDtype 7 4 b F ¥ A RNiE, THENAHLATWS (X5), CBD X, #HERED
KREICEENDEEI T E A RTHY, 1940 412 Adams & N2 L - CTHfE S,
HEEE T CarH3002 23 BT S 4L, fdnfbd S TWe, L LA 5, THC & [FEEEIC
FEAEG ONLEE K O34 0L O NLAREL AN T 72 > - 72, 1963 4712 Mechoulam and Shvo™
I L O AEE DT STt 1977 4RSS A% TE DY Jones B 5033 K OY Ottersen & SViZ X v
IR RIFIZEH & 22 27z, Cannabidiolic acid (CBDA) . 1955 =2 Krejci and Santavy®?
WZ XV T OB RS, U7 B TFIVFHEEIR (CeH3s06) & L TR S L7,
T Dk, 5 %X CBDA D&% Y 7 = = /LK D numbering (2 L Y |



3-methyl-6-isopropenyl-4’-n-pentyl-2°,6°-dihydroxy-1,2,3,6-tetrahydrodiphenyl-3’-carbonate &
F L=, Z oI, 1964 452 Santavy®™iZ LV THEFSA OMEMEIE Sz,

Z Ofth, Vollner & 59(%, 1969 4£(2 7 1 &7 /LAIEH ™ cannabidivarin (CBDV) ¥ L UF Vree &
0%, 1972 H(Z A F/LIEH D cannabidiorcol (CBDO) % 45 4 #is L T 5, £7-. Shoyama
5 38D % | 1972 4EIT cannabidiol monomethyl ether (CBDM) % R 1 B, 1977 4Ei2i%
cannabidivarinic acid (CBDVA) % A AFEDOKKRE L Y ZHENHEEL T\ 5, I HIT
Harvey®?1x, 7 F L85 CBD-C4 % GC/MS IZ X W iR L T\ %, 723, CBD-C4 134
BRRENRHETHY . ZIRIEE) L EZ 5N TWD

Phytocannabinoids R1 R2 R3 Ref.
32. Cannabidiol (CBD) H n-CsHy;; H 7,11
33. Cannabidiolic acid (CBDA) COOH n-CsH;; H 52,53, 54
34. CBD-C4 H n-CsHy;; H 32
35. Cannabidivarin (CBDV) H n-CsH, H 56
36. Cannabidivarinic acid (CBDVA) COOH n-C;H, H 35
37. CBD monomethyl ether (CBDM) H n-CsH;; CH; 57
38. Cannabidiorcol (CBDO) H CH; H 36

X5 CBDType 74 A FEIAFR

3-3.  Cannabinol (CBN) Type

CBN type D> F b/ A4 RiZ 11 ERH S TS (IX6), CBN XA®THC <° CBD
CAX B 0 BERBFAEE T, HFTERIH 0O B T 2 e E L T, Wood B S8
1896 4FIZHIEE KIED =F /L= — 7 VA 2 BEZA R L T b - B e iiiiky Red
oil &IEOR, AMIEMEAZRS ., Zh i CBN &4 Lz, #5013 1899 4E 92 Red oil 27
TF L LI=t, CBN 27 T LaFEik s U CHREL -, £ Dk, 1932 4(C Cahn®|z
£ U CBN ORI &I R &, 1940 4E12i% Adams & @ 7% CBN (b4 ik UG % e
7 L7z, Cannabinolic acid (CBNA)I%. 1965 4(Z Mechoulam and Gaoni® (2 XLV, »~i v
Va2 DRy T AL TAFIAER, TAIT AT LI ux M T T 4 —IC K
DAFNLZRAT I ELTHERBINTND, D%, 1971 27 1 E/LHIBH D cannabivarin
(CBV)®. 1972 (2 A F /L5 cannabiorcol (CBNO)%®), 1973 4E(Z cannabinol methyl
ether (CBNM)%2), 1976 452 7' F /L{lI#H > CBN-C4%), 1985 4|2 1T = F /Ll D> CBN-C28%
PR % L& Sz, CBN-C2 (I2oW T, kD THWRERELD GCIMS DR TH Y |



TWRIEB L EZ BND, Fi-. RFIZe > T, CBNA O terpineol — % /L A0 3 il
DO D 8-hydroxy-CBN®), 8-hydroxy-CBNA®, 1’-hydroxy-CBN*072 & A3 Hi#l o
CBNBH# T ¢+ N T B/ A FE L THESN TS, 8-Hydroxy-CBN (%, & T
7Y =AM R 5@ E LTRIBBER TS %), 2k, RIKREHISEO S CBN
(L. A%-THC <> CBD M ZEXREML 232 TEMT 2 “IRIEBM L B2 6N TR D | K
[l 236t L 72 KR BEHh T O AN 2% ),

Phytocannabinoids R1 R2 R3 Ref.
39. Cannabinol (CBN) H H n-CsHy;; 6,58
40. Cannabinolic acid (CBNA) H COOH n-CsH,; 23
41. Cannabivarin (CBV) H H n-C;H, 61
42. Cannabinol methyl ether (CBNM) CH,; H n-CsHy,; 62
43, Cannaninol-C4 H H n-C,Hy 32
44. Cannabinol-C2 H H C,H; 63
45. Cannabiorcol (CBO) H H CH; 36
46. CBNA-terpineol ester 42
47. 8-Hydroxy-CBN CBN: 8-OH 64
48. 8-Hydroxy-CBNA CBNA: §8-OH 64
49.  1’-Hydroxy-CBN CBN: R3, 1’-OH 40

M6 CBNType 74 bAvFEIAFR

3-4.  Cannabigerol (CBG) Type

CBGtype D7 4 " FE /A N, ZhETIZI6EMN MO TS (K7), CBG
F &L U cannabigerolic acid (CBGA)I%. 1964 4=(Z Gaoni and Mechoulam®(Z . v Bi#fE <,
LA RRIC £ 0 EE SR E STz, CBGA IX, BEiRd & 9 (2 Shoyama HIZ k50 ) B
J A ROAEABAMFEDOEFET, A%THCA <° cannabichromenic acid (CBCA) D RiBR{A & 72
HEBEREGHRPEETH S Z LB LNICENT,

Z O, Yamauchi & %83 1968 4£1Z cannabigerol monomethyl ether (CBGM), Shoyama
5 3589 701x 1970 4E|Z cannabigerolic acid monomethyl ether (CBGAM). 1975 4=(Z
cannabigerovarin (CBGV), 1977 42|13 cannabigerovarinic acid (CBGVA) % ¥k # |Z Hiff L C
W5, F£72, Taura 5 ™MiE, 1995 4E1Z CBGA O trans #4:{K T % cannabinerolic acid %



WMELTWD, 51T, 2008 FFi21X 4 DO KRF K, 6,7-epoxy-cis-CBG
6,7-epoxy-trans-CBG. 6,7-epoxy-Cis-CBGA I L U\ 6,7-epoxy-trans-CBGA M x4 D, 2
D CBGA D= AT /LK, v -eudesmyl-CBGA F & O} o -cadinyl-CBGA 73 [F & S 117z %2,
Z Ofl, FEERALEAEIR D 6-acetyl-5’-hydroxy-CBG’?, carmagerol™, ¥ X " sesqui-CBG™
RENT T E) A FEEDLDKRENDS, Rax LRI TS,

Phytocannabinoids R1 R2 R3 R4 R5
50. Cannabigerol (CBG) H n-CsH,;, H (CH,),CH=C(CH;), CHj;
51. Cannabigerolic acid (CBGA) COOH #n-CH;; H (CH,),CH=C(CH,;y, CH;
52. CBG monmethyl ether (CBGM) H n-CsH,; CH; (CH,),CH=C(CH;), CHj;
53. CBGA monomethyl ether (CBGAM) COOH #»-CsH,; CH; (CH,),CH=C(CH;), CH;
54. Cannabigeroivarin (CBGV) H n-C;H, H (CH,),CH=C(CH;), CH,
55. Cannabigerovarinic acid (CBGVA) COOH #»n-C;H, H (CH,),CH=C(CH;), CHj;
56. Cannabinerolic acid COOH #»-CH,;, H CH, (CH,),CH=C(CH;),
57.  6,7-Epoxy-cis-CBG CBG: 6,7-cis-epoxide
58. 6,7-Epoxy-trans-CBG CBG: 6,7-trans-epoxide
59.  6,7-Epoxy-cis-CBGA CBGA: 6,7-cis-epoxide
60. 6,7-Epoxy-trans-CBGA CBGA: 6,7-trans-epoxide
61. vy-Eudesmyl-CBGA CBGA: y-eudesmyl ester @
62. o-Cardinyl-CBGA CBGA: u-cardinyl ester @
63. 6°-Acetyl-5’-hydroxy-CBG CBG: 5°-OH, 6’-OAc
64. Carmagerol CBG, R4: (CH,),-CH(OH)-CH(OH)(CHj;),, R5: CH;
65. sesqui-CBG CBG, R4: (CH,),CH=C(CH;)-(CH,),CH=C(CH,),,R5: CH;

B7 CBGType 74 hHVFEIAR
) FEYEIXIX 4 B IR

3-5.  Cannabichromene (CBC) Type

Cannabichromene (CBC) type @7 4 b1 FE A Rk, ZNETIZ8EMNMOLNTE
D, VWIFNL I EIRE L THBESN TS (1X8), CBC I, 1966 4£(Z Claussen & ™),
Gaoni and Mechoulam & "9 2 S DAFE 7 L — 7 HNTIZ RIFRFICHRE LT\ 5, £7-.CBCA
I%. 1968 4E(C Shoyama ©» N2 L W KRB OB Uit b HEEEShTnWb, =
DO, 7 v ¥LEIEH @ cannabichromevarin (CBCV) 5 L OV cannabichromevarinic acid
(CBCVA)IZ, W, Shoyama & 3702 K 0 & A FED A A FEKRFREN S, 1975 4FF5 &
D977 AT STV D, CBCV IZ DWW T, 1973 4|2 De Zeeuw & O3 JEIZ#E L
TWER, DD~ AART MLOT—X %, 1T cannabicyclol (CBL) DD TH S =
EDVHIBI L2 ), & BT, il CBC Of{bAlfiiA 3 ffl, 4-acetoxy-CBC, 7-hydroxy-CBC

Ref.
67
23
68
69
70
35
71
72
72
72
72
42
42
72
73
74



5 L U 37-hydroxy- A “-CBC 7% Radwan & #ic LW RE STV 5,

Phytocannabinoids R1 R2 R3 Ref.
66. Cannabichromene (CBC) H n-CsH,; (CH,),CH=C(CH,), 75,76
67. Cannabichromenic acid (CBCA) COOH  n-CsH;; (CH,),CH=C(CHs), 77
68. Cannabichromevarin (CBCV) H n-C;H, (CH,),CH=C(CH,), 70
69. Cannabichromevarinic acid (CBCVA) COOH #»-C;H; (CH,),CH=C(CH;), 35
70. Cannabivarichromene H n-C;H, (CH,),CH=C(CH,), 78
71.  4-Acetoxy-CBC CBC: 4-OAc 64
72 7-hydroxy-CBC CBC: 7-OH, 7,8-Saturation 64
73.  3”-Hydroxy-A*-CBC CBC, R3: (CH,),CH(OH)-C(CH,)=CH, 64

X8 CBCType 74 A vFEIAR

3-6. Cannabielsoin (CBE) Type

Cannabielsoin (CBE) type 7 4 1> FE ) A NIL IR T5FENE BTV D,
CBE 1%, 1973 4E|Z Bercht & |2k > TL N VERFREDOT Z ) — Ll b H & 1
WoREIC LRIz, £/, TOD VKR UEEIKTH D cannabielsoic acid A
(CBEA-A)¥ L 18 CBEA-B I%. 1974 4F{Z Shani and Mechoulam & 892 L v R & TV
%, F7-. 7 EAIEHD CBE-C3 35 X U CBEA-C3 X, 1978 4£1Z Grote and SpitellersV)
ko THESNTWD, CBE il v F v/ A KiZ., CBD ¥ X1 CBDA O YEE (L=
BMRISIZE > THH/OND Z LD 8 THOEFIRE TO IRINEBRY L& %5
b, F£7-. CBE L, BWFI /vy —2A12Xk 5 CBD O E LTH AR % kR
W CART 5 8,

Phtocannabinoids R1 R2 R3 Rf.
Cannabielsoin (CBE) H n-CsH;; H 62
Cannabielsoic acid-A (CBEA-A) COOH »-C;H;; H 80
CBEA-B H n-CsH;; COOH 80
CBE-C3 H n-C;H, H 81
CBEA-B-C3 H n-C;H, COOH 81

X9 CBEType 74 by FE/AFR

10



3-7.  Cannabinodiol (CBND) Type

Cannabinodiol (CBND) I3 O} cannabinodivarin (CBVD) @ 2 FE3 &1 541 TV 5 (X 10),
WP, 1972 4E1C Van Ginneken & 82 & o TRANCHE Sz, LsL2RN 6, 1977
FE1Z Lousberg & NI A RAFIEZ 1TV, Van Ginneken & 37% L 7= CBND %, cannabifuran
(CBR) DY Th A EfEfi L=, L7223 -> T, Van Ginneken & 2345 L7= CBVD (220>
T, AR AURE SN D, 723, Bowd 5 8k, CBN O YeE{kiZ L W CBND 23
KT D EEALMNILTND,

Phytocannabinoids R1 Rf.
79. Cannabinodiol (CBND) n-CsH;; H 84
80. Cannabinodivarin (CBVD) n-CsH, H 84

K10 CBNDType 74 IV FE/ A K

3-8.  Cannabicyclol (CBL) Type

Cannabicyclol (CBL). cannabicyclolic acid (CBLA) # X T" cannabicyclovarin (CBLV)® 3
FENF B TWD (X 11), CBL X, Korte 5 880 X o THRANZHAE X, 1968 2
cannabipinol &4 &z, —J7. 1967 41 Mechoulam and Gaoni®® (%, & HrikesT
— 20 ZOLEMORIEDFRY THY | 4FH CBL & LTWe, F£7-, Crombie and
Ponsford®Vi, CBL %% CBC ~DEEAMRBHHZ K> CTHAEM TS Z &£0°5, CBLtype D7
4 " TFE A R, THOAFBRRICEITS CBC O _RMERM THD Z L &R
LT\ 5, Z DO, CBLA 1%, 1972 4£(Z Shoyama & %2\ X v B[R & & 41, CBLV 1.
Vree & 2 X% GCIMS OENDH 5,

Phytocannabinoids R1 R2 Rf.
81. Cannabicyclol (CBL) H n-CsHy; 87,90
82. Cannabicyclolic acid (CBLA) COOH n-CsH;; 92
83  Cannabicyclovarin (CBLV) H n-CsH, 79

. O X 11 CBLType 74 RAVFE/AF
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3-9. Cannabitriol (CBT)% 721X A %1% Tetrahydrocannabinol ( A ®1%2-THC ) Type

ZDOITN—TDORFEWNRT 4 N1 E /A RiX cannabitriol (CBT) Th b, EAFHK

IZ. AS-THC o "HfEA DN ERMER, ARIRTHC Tho, ARIPTHC HHIE, 7«
N FT B A RELTRENTRWA, KFRFFERIHI0O 1940 4812 Adams & 95
LU Todd & Nz LV ARSI, EVIEEEAET D Z EBRHLNCEN TV, BEE~
A FAFTE A FE LTI UTORI2 ITRT 10 FOMEDRH Y W4 b minor AL
e LTRHESNTEY , AARBRE LA THL, ZNbDOKETIL, ARSI
T4 MBI FE A RO RNERY THD EEZ LD, (-)-9,10-trans-dihydroxy- A
6310 THC ((-)-CBTO)*® . (+)-9,10-trans-dihydroxy- A ©*1%.THC ((+)-CBTO)® .
(+)-9,10-cis-dihydroxy- A ®0aTHC®) 8 9-dihydroxy- A  80aTHC®)
(+)-trans-10-ethoxy-9-hydroxy- A 8108.THC®)  (+)-9,10-trans-dihydroxy- A 810 THCV®) |
unknown dihydroxy- A 6310.THCV®® _  10-ethoxy-9-hydroxy- A G0.THCVS |
CBDA-(+)-9,10-trans-dihydroxy- A 831%.THC ester®3s X 0} 10-ox0- A 831 THC® S Kl < h
TW5,

Phytocannabinoids R1 R2 R3 R4 Rf
84. (-)-9,10-frans-Dihydroxy-ASa10.THC ((-) Cannabitriol) »-C;H;; H H OH 95
85. (+)-9,10-trans-Dihydroxy-A%*19.THC ((+) Cannabitriol) »-CsH;,; I H  OH 96
86. (%)-9,10-cis-Dihydroxy-A%-102_THC nCH, H H OH 97
87. (%)-9,10-zrans-Dihydroxy-As19a.THCV »C;H, H H OH 63
88. Unknown dihydroxy-A$*19%-THCV n-C;cH, H H OH 63
89. (Zx)-trans-10-ethoxy-9-hydroxy-Af&1%-THC n-CsH; H H  OEt 96
90. trans-10-ethoxy-9-hydroxy-A%:1%.-THCV n-C;cH, H H OEt 63
91. 8.9-Dihydroxy-AS:1%.THC nCH, OH H H 97
92 CBDA dihydroxy-AS:192.THC ester CBDA & 85, 9-OH ester 98
93. 10-Ox0-A%*192.THC A8 THC: 10 C=0 99

X 12 A®S-THCType 7 A4 b A FE/A R

5 4

3-10. Isotetrahydrocannabinol (iso-THC) Type

Shoyama & 993, 1981 412 A "-cis-isotetrahydrocannabivarin (Cis-isoTHCV) % HiffE L T\
% (X 13), Zdfth, A’-trans-isoTHC 35 X VA "-trans-isoTHCV {22\ Tk, 1984 4E(C
Morita and Ando**™V(Z & 5 GCIMS DO F — X DD L d %, 7235, isoTHC ¢ numbering
IFAEERICHE S DO TRT,

12



Phytocannabinoids R1 Rf.

94. A’-cis-isoTHCV n-C;H; 100
95. A’-trans-isoTHC n-CsHy, 101
96. A’- trans-isoTHCV n-C;H; 101

Ry

X] 13 iso-THCType 74 B FE/A R

3-11. Hexahydrocannabinol (HHC) Type

Hexahydrocannabinol (HHC) H& 1%, 7 4 N F B A K& LTI SIL TR,
7 FEDBAC AR A HLE S AT 2 4041102 ([ 14) , K843 1%. 9,10-Epoxy-HHC %%
LCHERT D IREBEM EZ 2 bid,

Phytocannabinoids R1 R2 R3 Rf.
97. 9oa-Hydroxy-HHC OH H H 40
98. 10a-Hydroxy-HHC H OH H 40
99. 10ao-Hydroxy-HHC H H OH 40
100.  9,10-Dihydroxy-HHC OH OH H 102

101. 9a-Hydroxy-7-oxo-HHC 90-OH, 7 C=0 40
102. 9a-Hydroxy-10-oxo-HHC 90-OH, 10 C=0 40
103.  9B,10B-Epoxy-HHC 9B.,10B-epoxide 41

14 HHCType 74 NIV FEIAFR

3-12. Cannabifuran (CBF) Type

CBF*)_ dehydrocannabifuran (DCBF)%9% X (* 8-hydroxyhexahydrocannabifuran-C3%%)¢ 3
R E SN Tns (X15),

Phytocannabinoids R1 Rf.

Cannabifuran (CBF) n-CsHy; 99

Dehydrocannabifuran (DCBF) n-CsH,,, 8,9: C=CH, 99

8-Hydroxy-hexahydrocannabifuran-C3 »-C;H-, 8-OH 103
1,2,3,4,5,6-H

X 15 CBFType 74 bW FEIA R
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3-13. Cannabichromanone (CBCN) Type

Cannabichromanone (CBCN) type ® 7 + h 7> F B/ A Rid, Gt 5RO TWVD

(X1 16), CBCN (. 1975 4E|Z Friedrich-Fiecht and Spiteller®® 7% CBF, DCBF & :(Z K
HEL TW5, £z, CBCN O 7w E/LHIBHIATH S CBCN-C3 %, 1978 4T Grote and
SpitellerV 23 &5 L T 5, ZOfh, Ahmed & 191, 2008 412 3 FlD ik CBCN BH3# 7
Ve A REKBEREL, CD A7 M & HIE LSRR E 2 E L TV D,

Phytocannabinoids R1 R2 Ref.
107. Cannabichromanone (CBCN) n-CsH,;; (CH,),COCH; 99
108. CBCN-C3 n-C;H, (CH,),COCH; 81
109. CBCN-B n-CsH,;;, CH(OH)-(CH,),COCH; 104
110. CBCN-C n-CsH;; (CH,),-CO-COCHj; 104
111. CBCN-D 104
0 OH

X116 CBCNType 74 bWV FE/A K

CSH11

111) Cannabichromanone D

3-14. Miscellaneous Types

ZOftl, 8FEDT 4 " UTFE A R MLATWD (K 17),

Cannabicitran X, 1974 (2 Bercht & ™2 X W LX) U PEDO KBREL L 0 BEES LT
5o RAFE A RiE, 1968 4£(Z Crombie and Ponsford®iz X W LA & TEY |
citrylidene-cannabis & 4 S LTz,

Cannabicoumarone (CBCON) 3 X OV D IV AR VEE{KT&H % cannabicoumaronic acid
(CBCONA)IZ., 1978 4FZ Grote and Spiteller’® ks T8 2009 4E(Z Radwan & 892 L 0 & %
WEIN TS, Radwan HIE, RIRFICHHLZ « R F v/ A F& LT CBG HL#IE
% 9 % 4-acetoxy-2-geranyl-5-hydroxy-3-n-pentylphenol 3 L O EF / VK TH 5
2-geranyl-5-hydroxy-3-n-pentyl-1,4-benzoquinone % KRELFR L OV XD DGR L
TW53d, &5 IZ Radwan » 1 x . 2008 F ic B E#ELEWH & L T,
5-acetoxy-6-geranyl-3-n-pentyl-1,4-benzoquinone & 5722 LT 5,

Z O, 2010 A2 1% Taglialatela-Scafati © 192 1 ¥ cannabimovone, 2011 4[Z1X[A U
T N—T7IZ L0 4 BBIYED cannabioxepane 23ETHL T 4 R FE A4 RELTHESNT
W5,
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112) Cannabicitran
Ac
115) 4-Acetoxy-2-geranyl-
o CsHy1 5-hydroxy-3-n-pentylphenol
] i
(o] CsHqq OH
(0]

113) R1=H: cannabicoumarone
114) R1=COOH: cannabicoumaronic acid

I‘D o

C5H11 o 5H11

116) 2-Geranyl-5-hydroxy-
3-n-pentyl-1,4-benzoquinone

COCH;

1 ho

117) S-Acetoxy-6-geranyl-
118) Cannabimovone 119) Cannabioxepane 3-n-pentyl-1,4-benzoquinone

17 Miscellaneous Type 7 4 b/ A KR

4. ¥ &

19 A HAC R 2 — b U7 RIRER S DALZERIFE D B 2 238 L 72, el
1 ATk, 3 FRkSy. THC, CBD £ L0 CBN DIFEFENI S &, CBN DAk
TEX THC 36 L O CBD D& D KIE A /R S vz, 1964 412 Mechoulam 512X Y THC 8
L OV CBD ORGSO ARBLE D3 E SV %. LFEABIEDR%E., Bk - R
DBEHF T OVDHTHEER DI - T, 7« MO T B A ROLFERINRITR BRI
AE L7z, FRIEF, BEOTEHLETH2HINOFE L WESRH Y | iEITITES T
(X7 o TR By DREEIRE L AREL 7> TN D, BRFESCHEOLE L E- T,
MHTH T E A REEOZNT FOKREENAREE 720 | 4% S bIC IR D
BMATHIENS, ZNHOME, BIEEXTICI1208E 257 4 bt E A R
WE SN, FORITHERINO %A - TWnb,

KIKRDFFOLH I EWTEED S b, FET 4 N E /A RTHSH THC X° CBD I
ONTIEE L O ENER S, F71C CBD (ZOW TS RMELAE, ShIRH o #EiEME
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FWDIVATIE, MM EOIBREE~DOIGHMNER SN TS, LML, <D
minor X5y D7 4 b E A RIZHOWTE, ELoRORES S H Y EWiErE
DA B 70 & ORI LT AUT EHER LTy, 5% 2D Oy O HIZ THC
R CBD 2% < NI & > THRAZR S M RSN S Z & 28] L TARRB A X 5,
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