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The proposal' that the biogenesis of natural ortho-y,y4imethylallylphenols, oinnamyl- 

phenols and neoflavanoids involves the attack of a phenol or its poly-P-ketonio preoursor 

by an activated aljylic alcohol derivative has found reoently large support by suooessful 

biomimetic experiments. Thus the alkylation of phenols has been performed with allylic pi- 

rophosphates in buffers2, with allylic alcohols in aqueous aoid' and with allylio bromides 

in buffers 
4 
. 

We wish to report here another development of this method, viz. the alkylation of 

s-alkylresoroinols with monoterpenoid allylic alcohols in aoid aqueous medium, to synthe- 

size new derivatives of cannabinoids5 . The novelty of this approaoh to hashish derivatives 

conoerns: i) the use of some easily available menthen-s-ols or menthadien-z-ale, never em- 

ployed before; ii) the low acidity of the medium, enough to allow the isolation of oanna- 

bidiol-like compounds, which are usually readily oyolized in the strong aoid conditions 

used in the previous attempts to obtain this alkylatlon. Although the potentiality of this 

approaoh has not yet been fully explored, continuous interest in this field' prompts ua 

to communicate our preliminary results. 

The alelation of oroinol (Ia) or olivetol (Ib) was performed in ST! citric aoid solu- 

tion at room temperature for 1-3 days. The products were separated by column or TLC chro- 

matography on silica gel and, when neoessary, by preparative gas chromatography. 

The alkylation of Ia with piperitol (II), prepared by NaBR4 reduction of commeroially 

available piperitone, gave a mixture of trana-2-(p-menth-I-enyl-3)-orcinol (III), of the 

cyolized products V and VI, and of dialkylated oroinols, in total yield of 25%. The stru- 

cture of the products was established by mass and NRR spectra (particularly the 3,4 trens 

configuration of IIIa by the pattern of the C3-H NKR signal, compared with that in trans 
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oannabidiol). Conversion 

fonio or BP3 in benzene. 

of III into V was also obtained by treatment with p-toluenesul- 

This last reagent provoked also rearrangements, with formation 

of VI snd of a diallrylatzd oroinol. Similar oompound~ were obtained from olivstol (Ib). 

From olive&o1 (Ib) and isopiperitenol (VII), prepared by BaBl14 reduotlan of ieopip@- 

ritenone', the hashish oonetituant oannabidiol (VIIIb)' and its isomer IXbg wsi?o obtri- 

ned in if& yisld. Cyolization of VIIIb with diluted aoid zYv gavs d6-totra&d.rooannabinol. 

These results will open a new way of synthesis of tetrahydzw osnnabinols, if a high-yield 

synthesis is found of ieopipsritenol or of any of its derivatives nhioh opll behave like 

isopiperitenol in acid medium. Bo attempt has been nsde so fsr to improve the yislds by 

ohange of the solvent or of other reaction oonditions. 

The reaction of menth-z-en-z-o1 (X)" with oroinol following the general procedure 

gave a mixture (20-25s yield) of the new n 4 derivatives XIIa, XIII' and of the cyoli- 

zecl produots HIIa,al and XIV a,a'. Again HIa and HIa' oould be oonverted into XIVa 

and XIVa' by acid ring closure with oitrio aoid solution or tith p-toluenesulfonio aoid 

in benzene. Failure of isolation of XI oould be due to the easier oyolization of these 

symmetrio derivatives to XIII. !l!he compounds XIIIa,a' snd XIVa,a' oould be isolated pure 

only in minute amounts by preparative gas chromatography. The stritoture and stereoohemi- 

stry of XII-XIV *a' uere established from mass and XMR speotra. Comparison dth aynthc 

tio XIII0 and XIIIa', obtained by aoid ring-olosure of XVa, pepsred aooording to Bazdsn 
11 
, 

established unequivooally the substitution of the oroinol nuoleus. The stereoohemietry 

of XIII-XIV a-a' is assigned as it is ahown on the basis of KMB data (analysis of the 

benzylio proton signal)12, oomparieon of XlEl spectra zith those of suitable models vith 

oertain ois junotion, - and oonformational analysis (the isomers, with the axial iso- 

prowl, are the less-stable isomers)". The ssme produots XIII a and a' and XIV a and a' 

were obtained by reaoting pulegol (XVI) with oroinol in benzene in the presence of p-to- 

luenesulfonio aoid. When the reaotion was conducted in aqueous medium, no product ns 

obtained, most probably due to the sensitivity of pulzgol to the medium. 

Although ths yields are low (at least in the experimental oonditions that we used) and 

the separation of the products difficult, this approach osn lead to the synthesis of new 

oannabinoid derivatives with "unnatural" double bond position' in the monotsrpenoid mo- 

iety, other than XII. Experiments along this direotion are in advanced progress. 
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