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MlNOR COMPONENTS OF CANNABlS RESlN 

IV. MASS SPECTRO_METRIC DATA AND GAS CHROMATOGRAPHIC RE- 
TENTION TIMES OFTERPENIC COMPONENTS WITH RETENTION TltMES 
SHORTER THAN THAT OF CANNABIDIOL 

SUMMARY 

Minor tcrpcnic components of cannabis resin WI-~ anal;zcd by gas chromnto- 
graphy and mass spcctronwtry. Eleven components were tentatively identiticd by 
comparing the mass spectra obtained with the kno\\-n spectra of 134 tcrpenic corn- 

pounds. Some of these identifications were supported by comparing the retention 
data obtained with the correspondin, ‘7 dara from the litemcure. 

In Part II * of this scrics. the analysis of minor tcrpenic c~~Illp0nt‘lltS of a 

hashish mrttcrial by combined gas chrom3toeraphy-mass spcctrometry (CC-IMS) 
\vas described_ Typical molecular \veights of these components \vere 136. 154, 204. 
220 and 222. Earlier investigations bv Nigam er N/_’ and Bcrcht er (11.~ and recent work 
b_v Hood ~1 ul.-’ shelved the presence of monoterpenes. monoterpene alcohols. s~‘s- 
quiterpcnes and ;I srsquiterpene oxide in cannabis. In this paper. MS data and GC 
retention times of cannabis components of ihe type described are reported and dis- 
cussed_ 

EXPERlhlENTAL 

The espcrimental conditions thr the GC-MS analysis of niinor terpcnif cml- 

poncnts were described in Part II’. For rhr study ofrctcntion rimes_ the gas chromato- 
*vaph used was tl Perkin-Elmer FI I \vith a No. 4 analyzer unit (all-glass systenl and 2 
fklnw ionization detector). The colunu~ ws‘:~ 1.9-m g&s tube of 0-D. 6 rnni (0.15 
in_) and I-D_ 2 nun with Z_I coil diameteraof 130 nun, packd with Gas-Chroni Q 
(SO-100 mesh). coated with 6 ‘:i:, OV-101 methyl silicone_ The injection temperature 
was 220’ and the tlox-rate of carrier gas (helium) \vns about 60 rnl.!min. 
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RESULTS AND DISCUSSION 

The MS data were obtained by scanning the 2S fractions corresponding to the 
numbered GC peaks in Fig. 1. This chromatogram was obtained from a regular gas 
chromatograph with a flame ionization detector and, with few exceptions, coincides 
with the total ionization current chromatogram obtained in the combined GC-MS 
instrument, using the same column under slightly modified operatingconditions. Three 
of the peaks did not show distinct fragmentation patterns owing to a low signai-to- 
noise ratio (fraction 31) or insumcient chromatographic stability (fractions 4s and 
50). After noting the m/r values of the parent ions, these spectra were excluded from 
further intcrprettHion_ The remaining 25 spectra, shown in Figs. Z--26_ xvere then 
conqared visually with standard spectra of 134 terpenic compounds obtained from 
the literature*-**_ 

Fig. 1. Mass spectrum of frx:ion 3. 
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Fig. 3. Mass spectrum of fmcrion 4. 
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Fig. 4. hlass spta~rum of fraction 6. 

Fig_ 5_ S&S spwtrum of fmction S. 

Fig. 6_ amass spectrum of Trxtion IO. 
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Fig.:. 7. Mass spcctrunl of frdctiun 1 I. 

Fig. S_ Xlass spc6ztrum of fraction 12. 
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Fig. 9. Mass sprmrum of frxtiun 14. 
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Fig. IO_ Mass spcytrum of frxtion 15. 

Fig. I I_ 3lass spectrum of fraction 16. 

Fig_ IL Y&tss spectrum of frxtion IX 
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Fig. 15. 
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Fig_ 16. ;\Iass spectrum of frxrion 26. 

Fis_ 17. Mass spectrum of frxtion 27_ 

-Fig_ IS. Mass spectrum of tixtion 29. 
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Fig_ Is)_ Miss spectrum of ~tiiaion 30. 
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Fig. 70. Xlass spectrum of I-rxtion’33. 
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Fig. 21. Mass spectrum of frxtion 36. 
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Fig 21_ Mass spcvltrunl of fraction 3. 
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In nine cases. _ nood agreement uxs observed between the spectrum of:~ fraction 
(4. 10. 1 I. 16. 22. 25. XL 17 and 2.9) and a particular standard spectrum_ In txvo cases, 
the comparison indicated that the fractions ( I4 and IS) may be mistures containins 
borneol and piperitenone. respectively. as major components. Hmvrver. the possi- 

bility c:tmlot be escludcd. ofcourse. that the major components ofthcsc two fractions 
were not among the IX terpenic compounds under consideration. The comparisons 
in these eleven cases are shown in Table I_ The following comments can be made. 

A-m-rion IO_ in Fig. 6. the 111it asis ends at I50. Howxrr. an extended scan 
showed 3 parent peak at ~/e I54 with an intensity of about 3 y< of that of the base 
peak_ 

Frmriun 13_ Excessive intensities are observed at III/~ 41. 42 and 43 (Fig. 9). 
This cannot be explained by intsrkrence from fraction 15 because in that case the 
intensities at mje 69 and S4 would have been ~LICII higher (L-J. Fig. IO). 

Frm-rimz 18 (Fi.y. I?)_ The slight asymmetry of the GC peak as seen in Fig. 1 
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Ftwction 29 (Fig_ IS)_ This fraction was scanned before the peak reached its 
maximum in order to avoid interference from fraction 30. 

The remaining I23 standard compounds under consideration cannot be major 
constituents of the remaining fourteen fractions. 3s the major peaks of their mass 
spectra do not dorninare the mass spectra of these fractions. The ten peaks of highest 
intensity observed in the fatter m:lss spectra :n-e fisted in Table II. The followins 
comments cm be made. 

Fraction 6_ Assuming that the peaks at /II/e f 37 and f 09 (Fig_ Lc) correspond 
to the f-ragmeiittrtion of methyl and propyl groups_ respectively, the parent peak is at 
IIZ./C* f 52. Previous analysis of- this fraction did not show tflis peak and the molecular 
weight ~1s believed to bc f 36 (ret_ I )_ 

Fkfctioff I? (Fig_ S’). This fraction \v:ls previously considered’ to be ;I mixture 
of rr~~lr_s-pinocar~eol (mol. \vt_ 152) and a monotcrpent alcohoi (1no1. \\‘t_ 151). and 

the tax> peaks at nz/t, 152 and 154. respectively. \vere believed fo be parent peaks. 
Honewr. it has now become possible to obtain the complete spectra of fractions 15. 
36. X and 44 \vhich \vere found to sho\v relatively intense M --2 peaks. Distinct 
M-2 peaks are also present in the literature spectra of carvrol and wo-isothujyl 
illLX~hol”. It tficrcfw-c sixms likely that the pamit ptxtk iics at /lz/~’ 153 and not I52 
as previously reportedl_ 

Fruc-rims 36. 3’ ad 4-i ( f--&cs. .?/ _ 22 cm/ 26). As mentioned above. the M -2 
peaks of the spectra of these fractions indicate that the pxent peaks lie at m:itz 222 
and not at 220 as reported exficr’. 

Further int~wniation concerning rhe structures of the fractions in Table II 
cm be obtained by ;t more detailed interpretation of tfwir spectrx For csampfe. mass 
spectra of monoterpene hvdrocarbons nu-c comprefwnsivefy discussed by Thomas 
and Willf~alm”. Howx er. such XII analysis is beyond the scope of this study. 

~Mofecular \veigfits_ as derived from the q/t* values for the presumed parent 
peaks of the 1s mass spectra obtained in this study. are fisted in Table I I I. It seems 
fikely that :I molecul:u- \veight of 710 corresponds to sesquircrpene asides. ix.. of 
r;-c;lrvoph_vflcnc and flumulcnc_ whereas ;L molecular \vcight of 222 corresponds to 
scsquiterpene :ifcofiols. 

As mentioned above, OV-f Of methyl silicone columns \vt‘rt used for the scpa- 
ration of the Lxnnabis componenw Rctsnrion data for cannabis w-penes on such 
columns \vcre also reported by Hood tat rd.‘_ For comparison_ :L series of experiments 
under isothermal condikws \vas carried out as described -under Esperimsntal. The 
components \vcrc casif_v recognized by comparison ivirh tfw progr:tmmed analysis 
(Fig. I ) by virtue of their relative peak heigflts. 

By the addition of cc-pinene to the hashish extract. it uxs found tfxit fraction 
4 had th 

_ . 
e satne r&rntmn tame as c:-pincnc. Next. limoncnc NXS added to the cstract. 

in which fimonenr could not be ori$n:tlly detected_ The ratio of the relative retention 
times of fraction Lf_ fimonrne and fraction IO \v;ls then found fo be 0.46:l.Ol :I.%? 
at ;I column temperature of about GO-. Further. the ratio of the relative retention 
times of fractions 22_ 15 and 26 LV;LS found to be 1_00rf_l2:1_19 at 10s’. Finally. rela- 
tive retention times of fractions 10-11 and U-51 \vere determined at S4’ and 155’. 
respectively. A comparison of these results \virh those obtained by Hood of cl/.’ is 
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TABLE III 

COMPARISON OF RETENTION DATA OBTAINED IN THIS STUDY WITH CORRE- 
SPONDlNG LlTERATURE DATA ACCORDING TO HOOD er a1.i 

Molecular weights as derived From rnic values of parent peaks of the ZS mass spectra obtained in 
this study are also listed. Fraction numbers and names of compounds printed in bold correspond to 
the tentative identificxttions by nvnss spectrometry shown in Table 1. 

10’ 

O-40 
0.46 
0.50 

0.63 
0.77 

0. I3 
0.14 
0.17 
0.20 
0.2 I 
lx!3 
0.62 
0.77 0.X 
1 AI0 1 Sll~ 

I.12 

1.19 
I .10 
- 

1.41 
I A9 
1.68 
I.93 
2.29 
1.61 
ZS2 
3.03 
3.52 
3x 1 .oo 

1.70 
’ ‘0 -.- 
9.3 

-70 3- 

- 

0.46 
O-51 
0.61 

0.63 
0.77 
O.S6 
0_90 

I_00 

I .OO 
1.14 
1.x-t 
I.3 
I-63 
I .s1 

1.00 
1.17 

1.19 
. . 

I.16 

- 
rc-Pinenc 
Canphcnc 
7-i\lethyl-l-hcptene- 

6-one 
$-Pinc_ne 
Myrcene 
Car-knr 
rc-Terpinene 
- 

Limonene 
;;-Phellandrene 
c-i+Ocimene 
c,-urts-Ocimene 
:I-Terpinene 
Terpinolene 
Linalool 
Fenchyl alcohol 
._ 

Borneo1 
_. 

u-TerpineoI 
Piperitcnone 
-. 

I;-CaryophvlIene 
f JXJIJS-IL- 

Bergamotenc 
HumuIene 
Alloa~opntdendrcne 
fi-Fnrnesene 
wCurjunene 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
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