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Summary : Regioselective introduction of a benzoxy group, in the benzylic 
position of the S-benzyl-y-butyrolactone (RI-f+)-& was achieved by 
treatment with NBS followed with benzyl alcohol. a-Alkylation of the 
lithium enolate of the resulting intermediate 11, with Q-benzylvanillyl 
bromide 5, gave the m disubstituted lact.one 13. Cat.alytic hydrogenolysis 
(Pd-C) of 13 selectively split the aryl benzyl ether linkage, thus giving the 
compound 14. intramolecular Friedel-Crafts cyclisation of the latter, using 
the benzoxy group as the leaving group, was induced with BF3.Et.20 and 
afforded high yields of (-I-a-conidendrin 2. 

Most lactonic aryltetralin lignans, such as podophyllotoxin and peltatins, have the same 

general structure 1, in which the carbonyl group is in the 3 position. The “retrolignan” 

(-)-a-conidendrin 2 has a highly exceptional structure, inasmuch as the lactonic carbonyl 

lies in 1 position. Some years ago, a paper-l from our laboratory described the first total 

synthesis of racemic a-conidendrin 2, which involved as the key-step a Michael addition of 

the dithian anion 3 to butenolide 4, followed by a-alkylation with Q-benzylvanillyl bromide 5. 

Hydrolysis of the thioketal group of the resulting trans disubstituted y-butyrolactone 

intermediate, followed by NaBH4 reduction of the ketonic carbonyl, intramolecular Friedel- 

Crafts cyclisation (brought about with CF3CO2H1, and finally catalytic hydrogenolysis of 

both benzyl ether groups, afforded (&)-a-conidendrin 2. This reaction scheme cannot be 

applied to a total synthesis of optically active a-conidendrin 2, without introducing impor- 

tant modifications which are far from being obvious in any case. We describe now a total 

synthesis of natural f-I-conidendrin 2, following an original reaction scheme which could be 

applied in theory to all retrolignans, and in both enant,iomeric forms. 

Racemic methyl a-vanillylhemisuccinate (R, S)-6 was resolved by means of (R)-(+)-a- 

methylbenzylamine, thus affording (R)-(+I-6 as previously described.2 Calcium borohydride 

reductionof the latter gave the iactone (RI-(+I-7, m.p. 119-12O’C andCoC1$’ +10.5’ (c 1, CHC13). 2 

Protection of the phenol group of (RJ-(+I-7 was carried out using Me3SiCl Il.5 equ.) in 

CH2C12/pyridine (8:l v/v) at room temperature for 1 h 20 min. The silyl ether (RI-8 was 

thus obtained as a colourless oil in quantitative yield, and was used in the next step 

without purification. The compound (RI-8 was treated with &I-bromosuccinimide (1.1 equ.) in 

the presence of benzoyl peroxide in refluxing CC14 for 2 h.3 Evaporation of the solvent 

under reduced pressure gave a residue which contained succinimide and presumably the 

unstable benzylic bromide 9. This residue was dissolved in a mixture of CH2C12 and ether 

(4:5 v/v) and was treated with excess benzyl alcohol (~a. 4 equ.) for 48 h at room temper- 

ature, in the total absence of any basic reagent. The reaction mixture was then washed with 

1N HCI and was concentrated under reduced pressure, thus affording an oil which solidified 

on trituration under cyclohexane. This solid was chromatographed over silica gel using 
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cyclohexane-ether (6:4 v/v1 for the elution, and gave the benzoxy derivative 10 as a crystalline 

mixture of epimers, m.p. 13S.S-136.5”C (ether), Eo(3&’ +122’ (c 1, CH2C121 and in 56% yield.4 

The undecoupled l3 C NMR spectrum of racemic 10’ in CDCI3 exhibited two doublets at 

S 82.0 and 6 81.4 ppm, corresponding to the C-7’ atoms of both epimers and in the ratio 7:3. 

Protection of the phenol group of 10 was achieved using Me3SiCl (1.5 equ.1 in CH2C12/ 

pyridine (8:l v/v) at room temperature for 1 h 30 min. The resulting silyl ether 11 was 

obtained as a colourless oil in quantitative yield and was used in the next step without 

purification. The intermediate 11 was treated with lithium hexamethytdisilazide (1.S equ.1 in 

THF at -78-C, followed by the slow addition of the benzylic bromide S6 in THF. After 

stirring for 6 h at -78”C, the mixture was acidified with 1N HCI. Chromatography of the 

reaction product over silica gel using toluene/AcOEt (95:S v/v1 for the elution, afforded the 

amorphous a,b-w disubstituted lactone 13, loll, +62.9” (c 0,9, CHC131 and in 72% yieid.7 

It is worth mentioning that the Q-dibenzyl derivative 12, m.p. IlO-llS’C, deriving from 

racemic lo5 could not be alkylated by the benzylic bromide 5, presumably because of steric 

hindrance. 

The compound 13 was hydrogenated under a pressure of 3 bars in 95% ethanol and in the 

presence of 10% Pd-C, for 16 h at room temperature. Under these conditions, the hydrogen- 

olysis of the aryl benzyl ether linkage of 13 was achieved with very good selectively, thus 

affording the monobenzoxy intermediate 14. m.p. 148-149.S”C, ia, +51’ (c 1, CHC131, and in 

93% yield (crude). 8 TLC examination revealed that the compound 14 was contaminated in 

the crude state by trace amounts of a more polar substance, probably hydroxymatairesinol 

15. The compound 14 was next treated with BF3.Et20 (~a. 3 equ.1 in CH2Cl2 at room 

temperature for 40 min. Under these experimental conditions, the benzoxy group of 14 

proved to be an excellent leaving group for intramolecular Friedel-Crafts alkylation, since 

(-l-a-conidendrin 2 was thus obtained as expected and in 94% yield, having m.p. 242’C 

(CH2C121 and iCag5 -52.5’ fc 1.05, acetone). Lit.’ m.p. 2S6”C (ethanol) and [CCI, -54.5” fc 4, 

acetone). Treatment of L-l-a-conidendrin 2 with excess Ac20 in pyridine for 3 h under reflux 

gave the corresponding Q-diacetyl derivative, m.p. 126-128’C (CHCl3/Et201 and m.p. 221- 

223°C fEtOHl.IO Lit.‘la m.p. 220-222°C (EtOH). This compound exhibited IR and ’ H NMR 

data identical with those reported for racemic Q-diacetyl-a-conidendrin prepared by 

another route.‘*I’ 

Consistent IR and ‘H NMR data were obtained for ail the compounds described in this 

paper. Satisfactory elemental analyses were obtained for the compounds (?)-10,4 (+I-13 and 

I+)-14. 

Conclusion 

We have described an efficient synthesis of f-I-a-conidendrin 2, following a scheme 

which could be applied to all lactonic aryltetralin lignans of the “retro” series. L-l-a- 

Conidendrin 2 was obtained in eight steps from the readily available, optically active, 

hemisuccinic ester 6. The present scheme involves two critical key-steps, il the selective 

introduction of a benzoxy group in the benzylic position of the b-benzyl-y-butyrolactone 8, 

and ii1 the internal Friedel-Crafts cyclisation of the intermediate 14, using the benzoxy 

group as the leaving group. 

Since (?I-b-conidendrin and methyl (?)-a and (?)-B-conidendrals l1 were obtained from 

(?)-Q-dibenzyl-a-conidendrin,* the present work represents a formal total synthesis of the 

above compounds in optically active form. 
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