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Cannabis sativa L.
SciFinder PubMed Google Scholar
Cannabis sativa component constituent SciFinder
Cannabis sativa 7576 component  and
826 constituent  and 577 cannabinoid  and
311 349
1. 565 120
2.
3. 4.
A.
Cannabis sativa L. A®-Tetrahydrocannabinol (AS-THC
Cannabaceae AS-THC
Tetrahydrocannabinolic acid (THCA)
THCA
AS-THC
[1]
[1-7]
1900
[1-7]
Fig.1-11)
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Cannabis sativa L.
SciFinder PubMed Google
Scholar
Cannabis sativa component constituent
C.

SciFinder Cannabis sativa
7576 component
and 826 constituent  and
577
cannabinoid  and 311

349 2017 3
I
.
I
Turner 1980 423
61
[10] Elsohly 2005 493
70
2016 Elsohly 565
120 [13,20]
[13-14] 21

18

olibetolic acid
geranyl pyrophosphate
Elsohly
[18]

[13,15,19] Brenneisen  [14] Hanus

10 11

Cannabigerol (CBG) type
Cannabichromene (CBC) type Cannabidiol (CBD)
type (CBND) type A°-
Tetrahydrocannabinol (A°-THC) type Cannabinol

Cannabinodiol

(CBN) type A3-Tetrahydrocannabinol (A%-THC)
type Cannabicyclol (CBL) type Cannabielson
(CBE) type Cannabitriol (CBT) type
Miscellaneous type 11
Table 1 Fig. 1-11
1. Cannabigerol (CBG) type
16 CBG (1-16)
Fig.1 CBG
CBG 1964
Gaoni Mechoulam
CBG
CBGA
CBGA
THCA CBDA CBCA
3 propyl Cs 5
methoxy
2. Cannabichromene (CBC) type
9 CBC (17-25)
Fig.2 CBC 1966 Claussen
Gaoni  Mechoulam 3
propyl Cs isopropyl Cs



3. Cannabidiol (CBD) type

7 CBD (26-32
Fig.3 CBD 1940
1963 Mechoulam Shvo
3 Cy
Cs 7 CBD
CBD
CBDA  fiber type
CBDA
1955
4. Cannabinodiol (CBND) type
2 CBN (33-39)
Fig. 4 CBND 1977
Lousberg
CBND CBD A artifact
CBND 3 propyl Cs

5. A’-Tetrahydrocannabinol (THC) type

23 A°-THC (3557)
Fig.5 3 Ci Cs
9 THC
A°-THC  drugtype
A>-THC
THCA-A  THCA-
B
A-THC 1942 1964
Gaoni  Mechoulam
3 C: C
A-THC A B
6. Cannabinol (CBN) type
11 CBN (58-68)
Fig.6 CBN 1896 Wood

1940 Adams CBN
A-THC A artifact
A°-THC CBN

7.  A®-Tetrahydrocannabinol (THC) type

5  ASTHC (69-72)
Fig. 7 A8-THC 1966
Hively A3-THC
A-THC THCA
artifact 8,9 9,10

AS-THC A°-THC
20%

8. Cannabicyclol (CBL) type

3 CBL (74-76)
Fig.8 CBL 1966 Gaoni
Mechoulam  Claussen  Crombie  Ponsfold
A 5 C:
CBL 3
Cs CBL CBC
9. Cannabielson (CBE) type
5 CBE (77-81)
Fig.9 CBD  artifact
CBE A
B CBE 3 propyl Cs
10. Cannabitriol (CBT) type
9 CBT (82-90)
Fig. 10
OH CBT 1966



Obata Ishikawa
1976 Chan
CBT
CBT 3 propyl Cz CBTV 2
isomer 9a 9b-hydroxy

CBDA tetrahydrocannabitriol ester
(CBDA-C5 9-OH-CBT-Cs-ester)

11. Miscellaneous type

30 Miscellaneous
(91-120)
dehydrocannabifuran DCBF , cannabifuran
CBF )
(cannabichromanon(CBCN), 10-oxo-d-6a-
tetrahydrocannabidiol OTHC
cannabiripsol CBR
Fig. 11
.
ex.
THCA CBDA
ex. AS-THC
CBD [9]
gas chromatography flame
ionization detection (GC-FID) gas

chromatography mass spectrometry (GC-MS)
high performance liquid chromatography (HPLC)
ultrapressure liquid chromatography (UPLC) high
performance thin layer chromatography (HPTLC)
liquid chromatography mass spectrometry (LC-MS)
GC-MS HPLC
GC
LC

20

chemotype
THCA drug-type
CBDA fiber-type intermediate-
type
X = [THC]+[CBN] 1)
[CBD]
(1) X<1 fiber-type
X>1 drug-type
drug-type
[9]
AS-THC
UNODC 10—12%
1—2% 0.1—03% 0.03 %
(8]
AS-THC
1. leaf
Turner CBD 0—2.38 % A®-
THC 0.06—0.37 % CBN 0—0.04 % CBC 0—
0.07 % [29]
Matsunaga CBD 0—0.49 % A®-
THC 0—2.13 % CBN 0—0.96 %
[35] Stout LC-MS
CBDA 0.018 % [38]



AS-THC 0.8 %
[41]
Fetterman GC-FID
CBD  1.0—-1.6% A°-THC
0.32 % CBN 0—0.088 %

Potter

0.043—

“small leaves” CBD  0.085% A°-THC
14% CBN 0.051%

[24] Ohlsson ”upper leaves”
“large leaves”

”upper leaves” CBD 0.2—0.9% 05—
1.8 % AS-THC 0.00—1.2 % 0.00—
0.7 %

”large leaves” CBD 0.1—0.5 % 0.1—
0.7 % AS-THC 0.00—0.4 % 0.01—
0.2% [23]

Fairbairn

top middle bottom 3
AS-THC top 4.8—6.9 %
middle 3.0—5.5 % bottom 0.8—4.0 %
[26] Bruci

CBD 2060 cm 0.23 %
60—100 cm: 0.67 % 100 cm 1 1.04 % A°-
THC 20—60 cm: 1.38 % 60—100
cm: 3.72 % 100 cm : 6.89 % CBN
20—60 cm: 0.12 % 60—100 cm: 0.36 %
:0.08 % [40] Kushima
7 THC
THC

100 cm

[31]

A%-THC CBD

21

buds
GC-FID
0.88% A°S-THC

2. flower
Fetterman
CBD
0.078 %

1.6% CBN
[24] Ohlsson
CBD 0.6—1.6 % 0.3—
AS-THC 0.01—0.6 % 0.02—
[23]
AS-THC 9.51% CBN
[40] Potter

2.8 %
0.5 %
Bruci
0.06%
AS-THC 15.2%
[41] Stout LC-MS
0.086 %

CBD 1.09%

CBDA
[42]

3. pollen
GC-MS
0.044 % AS-THC

Ross
CBD
0.135%

0.004 % CBN

[37]
4, stem
Bruci CBD A®-
THC CBN
[22 40] Fetterman GC-FID
CBD 0.003—0.19% A®-
THC 0—-089% CBN 0—0.076 %
[24] Ohlsson
0.00—0.2 %
0.00—0.1 %

[23] Potter

CBD
0.00—0.2 % AS-THC
0.00—0.3 %
AS-THC 0.3 %
[41] Stout LC-
0.0018 %

MS CBDA

[42]

5. root
GC-FID
0.015 % AS-THC

Fetterman

CBD 0.0020 %



CBN 0.00074 %
[22] Bruci
[40] Potter

AS-THC 0.0 %
AS-THC 0.0%
Stout LC-MS
CBDA 0.00014 %
[42]

GC-FID
CBD 0—0.0087% A°%THC
0.00057—0.010% CBN 0—0.01%
[24] Matsunaga CBD 0—
0.00065 % AS-THC 0—0.066 % CBN
0.00011—0.000189 %
[35] Leizer
CBD 0.0010% AS-THC
[36] Ross GC-
MS AS-THC
[37] fiber 0—0.0012 %
rug 0.0041—0.0124 %

Fetterman

GC-MS

0.040—
0.067 %
kernel

0.00016—0.000260 %
0.1—0.000167 %

Ross [37] Potter
AS-THC 0.0 %
Petrovi¢ 11
GC-MS CBD  0.00418—0.024368 %
AS-THC 0.000304-0.006950 % CBN
0.000185—0.000844 %
[43]

7. bract

Fetterman GC-FID

CBD 0.15-1.3% A%THC 0.054—
3.7% CBN 0.033—0.18%
[24] Matsunaga CBD
0.082 % AS-THC 0.441 % CBN 0.356 %
[35] Turner

CBD 0.02—5.38 % A°THC 0.18—6.64 % CBN
0—0.39 % CBC 0.10—0.45 %

[29]
8. calus hairy
root essential oil
Malingre GC
CBD 04% A%THC 20% CBN
0.2 % [27]
GC
TLC CBD A%THC CBN
[27] Farag
AS-THC THCA
CBDA [44]
D.
565
120
drug-type
THCA AS-THC
fiber-type CBDA CBD

fiber-type
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Andre Table
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Table2 Table3
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2)
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Fig. 2 CBC type cannabinoids
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Fig. 3 CBD type cannabinoids
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Fig. 5 A’-THC type cannabinoids
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B-Fenchyl-A()- oc-Fenchyl-Ag- epi—Bornyl-Ao-
tetrahydrocannabinolate (44)  tetrahydrocannabinolate (45) tetrahydrocannabinolate (46)

ats

Bornyl-A°- a-Terpenyl- A°- 4-Terpenyl-A°-
tetrahydrocannabinolate (47)  tetrahydrocannabinolate (48)  tetrahydrocannabinolate (49)

W

a-Cadinyl-A°- y-Eudesmyl-A°-
tetrahydrocannabinolate (50)  tetrahydrocannabinolate (51)

9 . . 11-Acetoxy-A’-tetrahydrocannabinolic
8a-Hydroxy-A’-tetrahydrocannabinol (52)  8a-Hydroxy-A’-tetrahydrocannabinol (53) acid A (54)
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Fig. 5 A°-THC type cannabinoids (continued)
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Fig. 6 CBN type cannabinoids
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10a-Hydroxy-A®- 10B-Hydroxy-AS- 10ac-Hydroxy-10-ox0-A3-
tetrahydrocannabinol (71) tetrahydrocannabinol (72) tetrahydrocannabinol (73)

Fig. 7 A%-THC type cannabinoids
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Fig. 8 CBL type cannabinoids
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Fig. 9 CBE type cannabinoids
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Fig. 10 CBT type cannabinoids
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Fig. 11 Miscellaneous type cannabinoids
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0 0
X x
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Fig. 11 Miscellaneous type cannabinoids (continued)
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Table1-1 List of cannabinoids

1. Cannabigerol (CBG) type

Cannabigerolic acid (CBGA) (1)

(Z)-CBGA (2)

CBG(3)

Cannabigerolic acid monomethylether (CBGAM) (4)
Cannabigerol monomethylether (CBGM) (5)
Cannabigerovarinic acid (CBGVA) (6)
Cannabigerovarin (CBGV) (7)

Camagerol (8)
5-Acetyl-4-hydroxy-cannabigerol (9)
6.7-trans -Epoxycannabigerolic acid (10)
6.7-cis -Epoxycannabigerolic acid (11)
Sesquicannabigerol (12)

6.7-trans -Epoxycannabigerol (13)

6,7-cis -Epoxycannabigerol (14)
v-Eudesmyl-cannabigerolate (15)
o-Cadinyl-cannabigerolate (16)

2. Cannabichromene (CBC) type

Cannabichromenic acid (CBCA) (17)

CBC (18)

Cannabichromevarinic acid (CBCVA) (19)

Cannabichromevarin (CBCV) (20)

Cannabichromevarin (CBCV-iCs) (21)

4-Acetoxycannabichromene (22)

3"-Hydroxy-A" -cannabichromene (23)

7-Hydroxycannabichromane (24)

2-Methyl-2-(4-methyl-2-pentenyl)- 7-propyl-2H - 1-benzopyran-5-ol (25)

3. Cannabidiol (CBD) type
Cannabidiolic acid (CBDA) (26)
CBD (27)
Cannabidiol monomethylether (CBDM) (28)
Cannabidivarinic acid (CBDVA) (29)
Cannabidivarin (CBDV) (30)
CBD-Cs (31)
CBD-C; (32)

4. Cannabinodiol (CBND) type

CBND-C; (33)
CBND-C; (34)

5. A’-Tetrahydrocannabiorcol (A*-THC) type
Tetrahydrocannabinolic acid A (THCA-A) (35)
Tetrahydrocannabinolic acid B (THCA-B) (36)
A9-Tetrahydroc annabinol (37)
Tetrahydrocannabinolic acid-C4 (THCA-C) (38)
TetrahydrocannabinolC4 (THC-Cy) (39)
Tetrahydrocannabivarinic acid (THCVA) (40)
Tetrahydrocannabivarin (THCV) (41)
Tetrahydrocannabiorcolic acid (THCOA-C;) (42)
Tetrahydrocannabinolic acid (TH C-C;) (43)
ﬁ-Fenchyl-A9-tetrahydrocannabinolatc (44)
o-Fe nchyl-Ag-tc trahydrocannabmolate (45)
epi-B omyl-A9-tenahydrocannabinolate (46)
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Table1-2 List of cannabinoids (continued)

5. D’-THC type (continued)

BornyI-Dg-tetrarwdrocannabinolate (47)

a -TerpenyI-Dg-tetrahydrocannabinolate (48)
4Terpeny|—Dg—tetrahydrocannabinolate (49)
a-Cadinyl-D’-tetrahydrocannabinolate (50)
gEudesmyI—Dg—tetrahydrocannabinolate (51)
8a-Hydroxy- Dg-tetrahydrocannabinol (52
8a-Hydroxy- D9-tetrahydrocannabinol (53
11-Acet0xy-Dg-tetrahydrocannabinolic acid A (54)
D’-THC aldehyde (55)

8-Ox0-D’-THC (56)

Cannabisal (57)

6.  Cannabinol (CBN) type

Cannabinalic acid (CBNA) (58)
CBN (59)

Cannabinol methyl ether (CBNM) (60)
CBN-C, (61)

Cannabivarin (CBV) (62)

CBN-C; (63)

CBN-C; (64)

4-Terpenyl cannabinolate (65)
8-Hydroxycannabinolic acid A (66)
8-Hydroxycannabinol (67)
(1'S)-Hydroxycannabinol (68)

7. DP-Tetrahydrocannabinol (D®-THC) type

D’-Tetrahydrocannabinolic acid (D™-THCA) (69)
D™-THC (70)

10a-Hydroxy- Ds—tetrahydrocannabinol (71)
1Ob—Hydroxy—DB—tetrahydrocannabinoI (72)

10aa -Hydroxy-10-oxo- D8—tetrahydrocannabi nol (73)

8. Cannabicyclol (CBL) type

Cannabicyclolic acid (CBLA) (74)
CBL (75)
Cannabicyclovarin (CBLV) (76)

9. Cannabielson (CBE) type

Cannabielsoic acid A (CBEA-A) (77)
Cannabielsoic acid B (CBEA-B) (78)
CBE (79)

Cannabielsoic acid Cs (CBEA-Cs B) (80)
CBE-C; (81)

10. Cannabitriol (CBT) type

(-)-trans-CBT-Cs (82)

(+)-trans-CBT-Cs (83)

(+ )-cis-CBT-Cs (84)

10-Ethoxy-9—hydroxy-DGa-tetrahydrocannabinoI ((-)-trans-CBT-OEt-Cs) (85)
8,9-Dihydroxy-Dea-tetrawdrocannabinol (89-Di-OH-CBT-Cs) (86)

(% )-trans-CBT-Cs (87)

CBT-Cs-homologue (88)

Tetrahydrocannabivarin (CBTVE) (trans-CBT-OEt-Cs) (89)

CBDA-Cs (9-OH-CBT-Cs-ester) (90)
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Table1-3 List of cannabinoids (continued)

11. Miscellaneous type

Dehydrocannabifuran (DCBF) (91)

Cannabifuran (CBF) (92)

Cannabiglendol-C; (OH-so-HHCV-C3) (93)
Cannabichromanone (CBCN) (94)

CBCN-C; (95)

Cannabicitran (CBT) (96)
10-Ox0-A%1%_tetrahydrocannabinol (OTHC) (97)
cis-THC (98)

Cannabicoumaronone (99)

Cannabiripsol (CBR) (100)

Cannabitetrol (CBTT) (101)

trans -iso-A’-THC (102)

Tetrahydrocannabivarin (trans -iso-A’-THCV) (103)
cis-iso-A"-THCV (104)

Cannabichromanone B (105)

Cannabichromanone C (106)
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10aR-Hydroxyhexahydrocannabmol (119)

90.-H ydroxy-10-0x0-A%*'** tetrahydrocannabinol (120)
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Press release 2 European Industrial Hemp Association

European Industrial Hemp Association (www.eiha.org)
Hiirth, 17 January 2018

Pre-review of CBD by the World Health Organization (WHO)
with favorable results — next step in May

Researchers, producers and consumers advocating for the commercialization
of Cannabidiol (CBD) have crossed a second important hurdle as a preliminary
evaluation of the substance by the World Health Organization (WHO) in Geneva
in November 2017 produced positive findings.

For the first time, CBD has been under pre-review by WHO as a potential psychotropic
substance, with the risk WHO could propose restrictive control measures similar to those
applying for THC. WHO s expert’s recommendations evenmually have to be voted by the UN
Commission on Narcotic Drugs (CND).

“This round has ended up favorably. but the second part of the review of CBD will happen in
May"” said Boris Bafias from the The Hemp Cooperative (Slovakia) and board member at the
European Industrial Hemp Association (EIHA). EIHA joined the Foundation for Alternative
Approaches to Addiction - Think & do tank {FAAET} mdraﬁmg :-ij{ltﬂt statement nfgmd.auct
ahead of the first part WHO evaluation. www hen It : ateme

who/

The next and final part of the review is expected to take place at WHO's 40® Expert Committee
on Drug Dependence (ECDD) meeting in May 2018.

ETHA lauded the work of independent WHO experts, that gave a green light fo pure CBD in
early November. They conclude that there is no justification for pure CBD to be inchaded in the
anfi-drug treaties, and precise that there are no case reporis of abuse or dependence relating to
the use of CBD in its ownright. As well, no public health problems (e.g. impaired driving) have
been associated with the use of the CBD molecule. Further on, no evidence could be found that
CBD as a substance is liable to similar abuse and similar ill-effects as substances scheduled
under the 1961 or 1971 Conventions (including cannabis and THC). CBD products are being
actively scientifically explored for a range of therapeutic applications and have demonstrated
effectiveness i treating some forms of epilepsy.

Bevond the pure CBD. WHO experts found that CBD-products are being manufactored for
pharmaceutical purposes as extracts or tinctures of Cannabis, which are included in the 1961
Convention on Narcotic Drugs. They therefore recommended "that extracts or preparations
confaming aImns‘I‘ exr]].lsm:l}" CBD [.] be suhjf:ct to critical review" (ref:

Ehi:lECDDm:M ﬁ} 111 Ivla}r m potcnlm.'l]}r cha.ﬂgc the scope of its scheduling.

Present at the WHO meeting on CBD, 6 November 2017: In addition to Boris Banas, ETHA
was represented by associate member Hana Gabrielova (Hempoint, Czech Republic). FAAAT
was represenied by Kenzi Riboulet Zemouli, Fand Ghehiouéche and Amy Case King. Other
CBD proponents present were Michael Krawitz (Veterans for Medical Cannabis Access, USA),
Raul Hector Elizalde Garza (Por Grace, Mexico), Dusan Nolimal and Tamja Bagar
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(International Institute for Cannabineids, Slovenia) and Marie Nougier (International Dmg
Policy Consortmimy).

The following companies supported a campaign backing the FTHA-FAAAT statement and
advocacy effort before WHO: Bluebird Botanicals, Buddingtech CamnaWell, CBD life UE
CBD oils UK, CBDepot.eu, Deep Nature Project, Greenindustries shop, Hemp and humanity,
HempConsult GmbH., Hempflax, Hempire Lid.. Hempoint.cz, Hempura, MCU Botanicals,
MeetHarmonv, MH medical hemp GmbH. As well, the DC-based NGO StopTheDmgWar org
and the European coalition ENCOD endorsed the statement.

(see the full EIHA-FAAAT Jomt Statement: www.eiha. org/document/joint-eiha-faaat-
contribution-to-the-3 %th-ecdd-evaluation-of-cannabidiol)

Contact: Boris Bafias boris.banas@eiha.org

Responsible under press legislation (V.i.5.d.P.):

Dhipl -Phys. Michael Camus (Managmg Director)

European Industrial Hemp Association (EIFA)

Executive office: nova-Institut GubH, Chemiepark Knapsack Industriestrasse 300, DE-
50354 Huerth (Germany)

Internet: www.eiha org

Email: info@etha org

Phone: +49 (0) 22 33-48 14 40

The European Industrial Hemp Association (EIHA) is a consortinm of the hemp-processing
mndustry. It represents the common interest of industnial hemp farmers and producers, both
nationally and on a European level EIHA is the onlv European consortium in the industrial
hemp sector. This sector inchudes, amongst other things, the use of hemip fibres, shavings, seeds
and cannabinoids. Origmally founded as an association for the European hemp industry, a
guarter of the 130 ETHA members are based m countnes outside the ETJ.
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Hemp fibres 2013, total: 25,000 tonnes
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2 Hemp CBD 3%, 5%, 10% diCBDium, Cannabilab
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a) CBD e-liquid b) Hemp C) CBD CBD
d) e-liquid e) Harmony
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