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Constituents of Cannabis sativa L. VI : 
Propyl Homologs in Samples of 
Known Geographical Origin 

Keyphrases 0 Cutriiuhis .uiticu L. - propyl homologs in samples of 
known geographic origin G Cannabidivarin and ( -))-A@-/rum-tetra- 
hydrocannabivarin -identified in cannabis samples of known geo- 
graphical origin 

Sir.  

Recent developments in  identifying propyl homologs 
of cannabinoids prompted this communication. We 
wish to  report the presence of cannabidivarin’ and (-)- 
A9-truns-tetrahydrocannabivarin in freshly grown can- 
nabis from known geographical locations. We routinely 
employed GLC and TLC? to identify the Cs-homologs. 
Some samples werc identified by combined GLC-mass 
spectrometry 3 .  

Vollner rr ul. (1) identified cannabidivarin (I)  from a 
sample of hashish in 1969. Gill et ul. (2) later identified 
( -))-~g-tra~rs-tetrahydrocannabivarin (11) from a sample 
of tincture of cannabis. Merkus (3) reported the 
presence of cannabivarin (111) in  samples of Nepal 
hashish. This research group reported the presence of I 
and 11 in  a sample of freshly grown Cannubis satiua L. 
from Indian seed stock (IN-B) grown in Mississippi (4). 

De Zeeuw era/ .  (5) reported that propyl cannabinoids 
seem to depend on sample origin: samples from countries 
like India, Nepal, and Pakistan contained significant 
amounts of propyl cannabinoids, whereas samples from 

1 Since Vollncr ef a!. ( I )  used cannabidivarin (divarinyl group) for 
the C3H7 side chain of cannabidiol (olivctyl grou C~HII ) ,  and Merkus 
(3) used cannabivarin for the C J H ~  side chain o?cannabinol, we shall 
use the following trivial nanies: cannabidivarin, ( -))-A9-frans-tetra- 
hydrocannabivarin, and cannabivarin. Gill er a / .  (2) used “divarol” for 
the C1H7 side chain : ( -  )-~~-tra~is-tetratiydrocannabidivarol. 

2 Bcckinan GC-45. GC-72-5, and GC-S. Procedures described by 
Turner and Hadlcy (7) were used. Silica gel G prccoated plates from 
Brinkmann werc used for TLC analysis; petroleum ether-ether (4:  1) 
was the solvent. 

3Varian Series 1400 gas chrornatograph interfaced with Dupont 21- 
492. 

SOUTH A F R I C A N  V A R I A N T  

Figure 1 --Cltrornatogrum of South Ajricuii C. sativa L. (codvd SA-E). 
Key:  I ,  cuirnubidicuritt : I I .  ( -))-~e-trans-terrri/rydr~c~itrirubicuriit: 111, 
cuiuiabicuri~r: I V .  cun~tabicltromenc: V ,  ( - ) -~g- t rans- r r t ru / iydr~~-  
camubiitol; VI .  catrnabiitol; VII, ( - )-~e-trans-re/ru/tydroca,r- 
nubiorcol; VI I I ,  cartrrubidiol; old X .  4-ri~idrosrene-3,17-diOrlc~ (ill- 

rerml smirdurd). 

Middle Eastern and Mediterranean countries contained 
much lower amounts. Our own findings using only those 
variants from exact geographical locations confirm and 
extend the previously thought abundance of propyl 
cannabinoids in freshly grown C. satiuu L. (Table I). 

The percentages of I and 11 given in Table I are 
normalized reports. Each cannabinoid is reported as its 
percentage in regard to total cannabinoid content. These 
data were obtained by a GLC-computer4 analysis based 
on relative retention times of routine cannabis analysis5. 

Figure 1 of an African variant (seed code SA-E) 
contained 1.70x of I ;  53.69% of 11; 2.75% of 111. can- 
nabichromene (IV), and cannabidiol (VIII) ;  23.41 % of 
( -)-A9--rruns-tetrahydrocannabinol (V); and 4.38 of 
cannabinol (VI). Peak number VII  was tentatively 
identified as (- )-A9-~runs-tetrahydrocannabiorco16, first 
reported by Vree et al. (6). 

Figure 2 of an Afghanistan variant (seed code AF-A) 
contained 8 .35x  of I;  5.34% of 11; 12.48% of 111, IV, 
and VIII; 1.94% of cannabigerol monomethyl ether 
(IX); 58.93% of V; and 2.03% of VI. The age of the 
material analyzed in Figs. 1 and 2 was 20 weeks. A 
previous literature report (7) showed that cannabinoid 
contents vary within each variant according to age. 

4 Digital PDP-8 computer. 
A comprehensive listing of the relative retention times can be found 

6 The methyl side chain of ( -  )-~9-rraru-tetrahydrocan~iabinol as 
in Reference 7. 

named by Vrse er a / .  (6). 
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Table I-Variants Analyzed for Propyl Homologs Table I---(Continued) 
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Geographical Origin Seed Code Sexa I I1 
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Afghanistan AF-A 

AF-B 
TI-C Y t 

F t 
M t 
Y t 

A F-C 
BZ-A 

CH-A 
CI-A 
CZ-A 

Brazil 

Chile 
Canary Islands 
Czechoslovakia 

F I 
M t 

TI-D Y- t 
t - F 

M 
- 
- TU-A Y 

F 
M 

TU-C Y 
F 
M 

US-A Y 

- 
- 
- 
- 
- 

Ethiopia 
France 

ET-A 
FR-A 

FR-B 
FR-C 
GH-A 
GH-B 

Ghana - 
- 

VN-B Y 
F 
M - 

GH-C 
GH-E a Y = young plants prior to sexual differentiation, F = female, M 

= male, and X = mixture o f  male and female. b - = possible (very 
small peaks), t = trace amounts (approximately I x), and + = 1-5 %. 

Therefore, the data in Table I showing variation of I and 
I1 in regard to geographical location are not unusual and 
would be anticipated . 

Just as the CjHll (olivetyl group) side-chain neutral 
cannabinoids exist predominately as their carboxylic 
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IN-E 

IN-F 
IN-I 
IR-A 

JA-A 
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JP-B 
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Iran 
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AFGl iAV I STAN YARl ANT 
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Sudan SU-A 

Figure 2 - Clirc~mtrro~rtim o./ Afg/iuriiutuir C .  sativa L. (coded AF-A) .  
Key:  I .  currnubidicarin; 11, ( .- )-~'-trans-retru/r~vdrocrr,,ncrhic.crri,r; Ill. 
cannuhiuuiri; I V ,  cwuiubicliromene: V. ( - )-~q-trans-rrtr(i/ivilro- 
cunirahinol: V I ,  carrnubinol; VII,  ( - )-~O-trans-terru/rydrocutI- 
nuhiorcol; VIII, cunnabidiol; I X ,  ctuiriubigerol motiomethyl rtlicr; 
and X. 4-undrosrenr-3,17-dionr (ititrrnal stundurd). 
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Table ]I---Mass Spectral Data Coacervate Formation by Inorganic 
Salts with Benzalkonium Chloride Trimethylsilyl Derivatives of Cannabinoids rnle 

( -)-~'-rroiis-Te'ecrahydrocannabinolic acid 502 
( - )-~'-truirs-Te'errahydrocannabivarinic acid 474 
Caniiabidiolic acid 
Cannabidivarinic acid 

574 
546 

acid derivatives in  fresh C. satiurr L. (S), so do  the CsH7 
(divarinyl group) side chains. GLC-mass spectrometry 
analysis of an lndian (IN-B) variant, silylated according 
to a reported procedure (9), contained a significant 
m/e at 546, corresponding to the trisilylated (trimethyl- 
silyl ester bisether) derivative of I .  Additionally, a 
significant m/e at 474 is indicative of disilylated (tri- 
methylsilyl ester-ether) 11. These data agree with the 
mass spectral data obtained for silylated acid derivatives 
of VIll and V, having rnje's of 574 and 502, respectively 
(Table 11). TLC was employed for identification of 111, 
which has a relative retention time corresponding to IV 
and Vl11. Compound 111 was not clearly observed in 
fresh samples of cannabis but was observed when sam- 
ples containing 11 were heated. Thus, no data are pres- 
ently available on the acid derivative of 111. 

Propyl homologs are, indeed, found in aerial parts of 
C. saliva L. plant material from many geographical 
locations. The abundances of propyl homologs vary, as 
do the pentyl homologs, in  regard to geographical origin. 
However, we do  not believe it feasible to  determine 
exact geographic origin using the propyl homologs as 
"Locators." Moreover, the propyl homologs exist pre- 
dominately as their carboxylic acid derivatives as do the 
pentyl homologs. 
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Keyphrases Coacervate formation-sodium chloride and sodium 
carbonate with benzalkonium chloride 0 Sodium chloride-xoacer- 
vate formation with benzalkonium chloride 0 Sodium carbonate- 
coacervate formation with benzalkonium chloride. effect of con- 
centration on coacervate volume and refractive index 0 Inorganic 
salts, sodium chloride and sodium carbonate-coacervate forma- 
tion with benzalkonium chloride 0 Benzalkonium chloride- 
coacervate formation with sodium chloride and sodium carbonate 

Sir: 

A number of dilute aqueous solutions of proteins ( I ) ,  
polyelectrolytes (2), association colloids (3-5), carbon- 
ates (6), and lipids (6) have been investigated and found 
capable of forming coacervates under proper conditions. 
The essential feature of the coacervation phenomenon 
is the spontaneous separation of a homogeneous macro- 
molecular or microionic aqueous solution into two im- 
miscible aqueous solution phases. One aqueous layer 
contains most of the colloid and is termed the co- 
acervate, while the second aqueous layer is colloid poor 
and is termed the equilibrium liquid. These coacervate 
systems are of growing general scientific (7, 8) and bio- 
logical (9) interest. 

The term biphasic coacervate system refers to the 
coacervate phase in contact with its equilibrium liquid 
phase. The term monophasic solution refers to the one- 
phase micellar solution. 

Coacervation has been observed in some dilute soap 
solutions, and it has been reported (5) that coacervation 
in cationic detergent systems shows pronounccd speci- 
ficity to  the anion and lesser sensitivity to the cation of 
the added electrolyte. Shah et a / .  (3)  reported coacer- 
vate formation between thc cationic surfactant, benz- 
alkonium chloride, and the organic aromatic com- 
pound, sodium salicylate. 

This communication reports on coacervate forma- 
tion by sodium salts of inorganic monovalent and 

14 

k? 

5 10 

2 
a s 
*!i 

h 

3 
v 

W 

I 

I 
3 

MONO PHASIC 

1 
I I I 

5 10 15 
CONCENTRATION OF BENZALKONIUM CHLORIDE (w/v), % 

Figure 1-Phase truirsition diugrum o/sodiiinr clrloride -beir:rilkoiiiurn 
c-lrloridr coacercate system at 25". Shaded areu [ r]  rc'prrscwrs rlie 
region in which bipliusic coacerrate sysrem run be fornicd wdrlr liglrrer 
coaceriure plruse. 
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