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Ve haVe reported the iaomerizaticm by p-tolneneulphonic acid of $d& -trfrrbgrdroeannabinol 

( &i&C) (Is) and cannabichromene (IIa) to 4(8) A - -&- THC (III) end related reaction8 (1,2). 

Crombie (3)haa Pointed out thatmostof the compoundswhichare obtained from cannabichromeme cmbe 

formed through cation A. We report nom aome o~ervationa which throw additiolul light on the oubject. 

Cannabichromene (111) (2) in q etbylene chloride reacts with excess lO$ berm trifluorido ethe- 

rate in the same l olyent at -2G" for 5 hr. to gire lG$ tetracyclic diether (IV) (4), 67% n8- 3,4 

-ois -iswTltC (V) (3) and 1% starting wbterial. None of them incmeric A -- *-3+trana&o -TKC (1) 

was isolated or detected by vpc. The structure of V was errtrbliahed by biydrogenation to the IcnoVn 

dihydrocompound (1). The cyclization apparently fakes place vith cennabichromene (IIa) in coaforu- 

tion ~cthrough cation A. 

Dy contrast cannabichromene aoetate (IIb) in metbylene chloride reacts with excess 5$ boron 

trifluoride etherate in the same solvent at 4" for 40 hr. to give 13 A '-ccTlE acetate (Ib) (S), 

l*& tricyclic acetate VIb and ca. W# polymeric material. The acetateVIbvu hydrolyaedto the 

known (6) Via. The formation of Ib eanl VIb ia unusual. It hsl, been po8tulated (3) that in thi8 8eries 

once ring A in formed at the chromene stage it remaine. The isaaerization of IIb to Ib which ir an 

exception to this rule, probably proceeds in confonoationo( and by the mechaniem indicated through 

intermediate B. 

The formation of VIb involvea a stereospecific cyclitation end a reduotion. Boron trifluoride 

initiates the ring closure by coordination vith the terminal double bond of the diene system, which ia 

probably in conformation p which allows maximal overlap of T orbitals. The & ring closure ia 

apparently due to the antipcrallel nature of the cyclization. The intermediate benqylic cation C then 

may react with a hydride ion, the origin of which is uncertain (7). In this intermolecular hydride 

shift the boron trifluoride ia essential, * ~II in the cyclization of csans'bichromene acetate IIb with 

methane sulphonic acid in methylene chloride at 20' for 3 hr. only the expected trioyclic chr&ene 

VIIIa and ita acetate are formed. Compound VIIIa, vhich was characterized by analysis and has the 

w Doron trifluoride is known to form a complex vith phenolic acetate groups. (98) 
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appropriate i.r., u.v. and n.m.r. spectra, on l@rogenation gives a mixture of the hnown cis Via and - 
-VIIs. (6) 

A further type of cyclisation is observed when cennabichromene (IIs) reacts with excess 5$ boron 

crifluoride in methylene chloride at 2Gofor 24 hr. Cannabicyclol (4b,8) (Ix) (3C$) and A 4(8) -so- i 

TBC (111)(5@) are the major products; nI(6) -trans-TBC and O'-cis-THC (Is) are formed in ca. 5$ - 
each. When this reaction is stoPw after 15 min. a'--TRC is likewise isolated (l@). The for- 

mation of Ix probably proceeds Via the hypothetical intermediate D, which involves coordination vith - 
both the free phenolic poup end the chromene double bond (cf. 9b,lO) in conformation 

B 
of cannabi- 

chromene (11s). (cf. 4b). 

In conclusion it should be pointed out that while IK and A l(6) TRC are stable to 5s boron tri- 
fluoride in methylene chloride at room temperature, a 4(8) -iso_TRC (III), the tetracyclic diether IV, 

a'-&-TRC (Ia), .Q'-cis-iso-Rtc (V), A8-kens-iso-TRC sld &4-iso-TBC (III) equilibrate (preeum- -- -- - 
ably through cation A) to a mixture in which III is the major component (65$)., 
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