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LITHIUM-AMMONIA REDUCTION OF TETRARTDROCANNABINOLS* 

R.K. Razdan+, H.G. Pars+, W.R. Thompson and F.E. Granchelli 

Arthur D. Little, Inc., Cambridge, Massachusetts 02140 

(Re~ehsd im USA 9 September 1974; nceiwd im UX for pnblioation 29 Ootober 1974) 

We wish to report that during the course of our work on tetrahydrocannablnols and 

their various nitrogen analogs lB2 the reduction of compounds I to IV with Li in liquid 

ammonia furnished their open chain conjugated derivatives, e.g., I gave V. These results 

are in contrast to those of Birch and Maung3 who have found that metal-ammonia reduction of 

chromenes gives ortho-isopentenyl phenols, e.g., Via gave VIIa. 

In order to study the difference between our results and those of Birch and Maung' we_ 

4 
prepared VIb5. On treatment with Li-armnonia in a tetrahydrofuran-aniline mixture, VIb 

gave the unconjugated VIIb as a g,um, C~oH3202, m/e 304; nmr spectrum6 @Cl41 1.73, 1.80 2 s 

(6, olefinic methyls); 5.23 m (1, vinylic). These results are similar to Birch and Maung's3 

findings on Via. The difference in the products obtained from chromenes of type VI on the 

one hand and from I to IV on the other is not so surprising if one considers the stability 

of various carbanions'. Thus, compound VIb on metal-ammonia reduction will give the 

tertiary carbanion VIIIa, which is more stable in the secondary form VIIIb and hence on 

protonation gives VIIb. Similarly, IV gives the tertiary carbanion IKa. Of the two 

tertiary carbanions IKa and IKb the isopropyl is more stable than the cycloalkyl and hence 

IKa protonotes to give the end product. On the same basis I, II and III would be expected 

to give their open chain conjugated derivatives. 

*Part of the work appeared in Abstracts 7th International Symposium on the chemistry of 
Natural Products, Riga 1970, p.E 113. 
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Compound I dissolved in tetrahydrofuran was reduced with Li (excess) in liquid armnonia 

to give a solid, m.p. 205-208', 1:: 208 nm (c 1510); C7_7&,-NOp, m/e 337. Its nmr spectrum 

(CsDsN) showed absorption at 1.07 d (area 6, gem dimethyl group; J = 7 cps), 2.25 s (3, 

aromatic methyl), 2.75 s (4), 2.98 m (1, J = 7 cps), 3.32 m (2), 3.74 s (2), 6.7 s (2, 

aromatic ring A), 7.4 m (5, aromatic), 9.3 br (2, exchangeable with D20). The appearance of 

the two aromatic protons in ring A as a singlet and the two exchangeable protons show clearly 

that the pyran ring in I is opened. Thus, structure V was assigned to this compound. This 

was further confirmed by determining its nmr spectrum at 100 megacycles, with no change in 

the coupling constant of the doublet assigned to the CMe2 group at 1.07 ppm, and by 

decoupling the methine multiplet at 2.98 ppm, causing the geminalmethyl doublet to collapse. 

The ultraviolet spectrum is rationalized on the basis that the benzene ring is out of plane 

with the double bond of the tetrahydropyridine ring. 

Similarly, the reduction of II and III furnished their respective ring opened 

derivatives analogous to V. Product from II: m-p. 77-81'; CpaH37N02, m/e 359;xmsx EtoB 280 nm 

(r 980); nmr spectrum' (CDC13) 0.85 m (area 6), 0.91 d (6, gem dimethyl group; J = 7 cps), 

1.24 m (12), 2.35 m (4), 3.32 m (4) 5.92 (3, exchangeable with D20), 6.28 s (2, aromatic). 

Product from III: HCl Salt; m.p. 236-238' Xmax EtoH 280 nm (E 1880) and 250 nm (E 7540); 

C25HSgN02, m/e 385; nmr spectrum' (CDC13) 0.82 m (area 6), 1.07 d (6, gem dimethyl group; 

J = 7 cps), 1.26 m (12). 1.75 m (4), 2.61, 3.06 m (7), 5.0 br (2, exchangeable with D7_0), 

6.32 s (2, aromatic). 

Likewise, Adam's tetrahydrocannabinol IV', dissolved in a tetrahydrofuran and aniline 

mixture, was reduced 
10 

with Li (excess) in liquid ammonia to give a red gum; C25H4002, m/e 

372; hf:: 275 nm (E 1600); nmr spectrum' (CDC13) 0.87 (area 6), 0.92 d (6, gem dimethyl 

group; J - 7 cps), 0.97 to 1.65 (15), 1.7 to 2.5 (9), 4.79 s (2, exchangeable with D20), 

6.31 s (2, aromatic); diacetate, C29H4404, m/e 456 with appropriate spectrum. 
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10. The reduction conditions used were the same as in the case of VIb. 


