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Abstracts: A tricyclic synthon (9h) for quassimarin was synthesized in an 

optically active form from L-(+)-diethyl tartrate via endo-selec- 

tive intramolecular Diels-Alder reaction. 

Quassimarin (1J2 and bruceantin (2) 
3 

have attracted considerable interest 

from synthetic chemists because of their biological profiles as potent anti- 

tumor agents, as well as their intriguing chemical structures. Although 

several excellent synthetic approaches to the both quassinoids have been 
4,5 reported , none of the total synthesis can be achieved so far. 

OH 

(1): R'=OH, R*=H, R3=Me, R'=CO(OAc)(Me)Et 

(2): R'=H, R*=OH, R3=C02Me, R"=COCH=C(Me)(iPr) 

In the previous publications' we reported a stereoselective synthesis of 

the pentacyclic system as a model for bruceantin in which the key step is the 

intramolecular Diels-Alder reaction utilizing o-quinodimethane as the diene 

component. We report here the extension of this methodology to the synthesis 

of tricyclic chiral synthon for the total synthesis of quassimarin. A recent 

communication by Schlessinger and Springer 5 on the synthesis of tricyclic 

synthon for quassimarin via exo-selective intramolecular Diels-Alder reaction 

has prompted us to report our own efforts in this area. 

From the economical point of view, we started from L-(+)-diethyl tartrate 

which would finally be transformed into the enantiomer of quassimarin. Two 

trienes, the rigid one (Ba) and the flexible one (Bb) were synthesized for 

comparison of stereoselectivity in the intramolecular Diels-Alder reaction. 

Sequential Swern oxidation, Wittig reaction, and lithium aluminum hydride 

reduction of the half benzyl ether (3a)6 gave the ally1 alcohol (4a) as a 

mixture of E and Z isomer in a ratio 12 : 1 in 84 % yield. After protection 

of allylic alcohol moiety in 4a as alkoxide, benzyl ether was cleaved by Birch 

reduction to afford the corresponding diol which was then oxidized with acti- 
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for 3a:a,b,c, R'O 

3b R’=R’=& 

5b R'=R'=Me 6b R'=R*=Me 7b R'=R*=He 

i) cyclohexanone, JJ-TsOH, PhH b) LiA1H4, 
8b R'=R'=Me 

THF c) BnBr, NaH, DMH d) MeI, NaH, Et20 e) Swern ox. 

f) Ph3P=C(Me)C02Me, PhH g) (tBu)(Me+)2SIC1, imidazole, CH2C12 h) Li, liq.NH3 i) NaH, THF then 

Li, liq.NH3 j) Mn02, CHzC12 k) Ph3PMeBr,"BuLi, THF 1) "Bu4NF m) MeLi, Et20 n) a-methoxyallene, 
"BuLi, MgBr2, THF o) tB~OK, tB~OH then HC1 P) HCO$t, NaH, DME q) AC~O, py., 4-DMAP, CHICLE 

Scheme 1 

vated manganese oxide followed by Wittig olefination to furnish the dienol 

(5a) in 65 % yield. On the other hand, in the case of (3b)7, the same se- 

quence for the conversion could not be used because of the lower yield(39 %) 

at the stage of oxidation of the diol with manganese oxide. After silylation 

and Birch reduction of 3b, the corresponding alcohol was treated with the same 

procedures as for 3ato provide a 14 : 1 mixture oftheisomeric ally1 alcohol 

in 67 % yield from 313. The structureof major isomer couldbe comfirmed as 4b 

bY 'HNMR n.0.e. Sequential treatment of 4b with manganese oxide, methyl- 

enetriphenylphosphorane, and tetrabutylammonium fluoride gave the dienol (5b) 

in 79 % yield. Swern oxidation of 5a and 5b generated the aldehydes which, 

without isolation, were further reacted with methyllithium followed by Swern 

oxidation to afford the methyl ketones (6a) and (6b). The key stereoselective 

construction of the dihydrofuranone moiety was achieved via Mg 2+ ion control- 

led addition 
8 

of a-methoxyallene to ~1, B -dialkoxy ketone. Thus, treatment of 

(6a) and (6b) with u-lithio-a-methoxyallenegflo, generated in situ from 

methoxyallene with n-butyllithium, in the presence of magnesium bromide fol- 

lowed by acidic hydrolysis of the resulting methyl enol ether afforded exclu- 

sively the desired dihydrofuranones (7a) and (7b)"'12 in 16 % and 67 % yield 

from the secondary alcohols, respectively (via Cram-cyclic model). In the 

conversion, the addition of allenyl anion to 6b without magnesium bromide 

resulted in the generation of diastereomeric mixtureina ratioof 4 : 6 (from 

'HNMR), the predominant isomer was the undesired one (via Cram-Felkin model). 

Introduction of the dienophile portion into an e -position of the ketone in 7a 

and 7b was accomplished by sequential formylaiton and acetylation. Having the 

key trienes (8a) and (8b)13 in hand, the construction of tricyclic synthon for 

quassimarin now depended on a crucial intramolecular Diels-Alder reaction. 

Thermolysisf4 of 8a (xylene solution, 18O"C, 53 h, sealed tube) followed by 

basic hydrolysis (LiOH, aq. MeOH) of the resulting acetate gave two isomeric 
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alcohols in 18 8 and 7 % yield, respectively. Both alcohols were then inde- 

pendently converted to the acetate (gall5 and (9c)16, which were characterized 

by 400 MHz ’ HNMR spectrum. The structure of the major adduct (9a) was further 

confirmed by X-ray crystallographic analysis. On the other hand, thermolysis 

of 8b14 (toluene solution, 150°C, 1 h, sealed tube) proceeded smoothly to give 

the adduct which was hydrolyzed (LiOH, aq. MeOH) to furnish the alcohol 

(9f)17, whose structure was confirmed by X-ray analysis, along with a trace 

amount of the isomeric alcohol (10)18 via the exo-transition state (T3) in a 

ratio of >30 : 1 in 85 % yield. From these results, it was found that the 

intramolecular Diels-Alder reactions of 8a and 8b proceeded in a highly endo- 

selective manner which could be rationalized by considering the transition 

states(for 8a : Tf c T for 8b : T$ CT;). 

9a R'+R*= \Q, R3=a-OAc ,R'=a-H e R'=R'=Me, R3=cx-OAc, R4=a-H 10 R'=R*=Ne 
R%B_H ’ 

R3=~-OH , 
b " , R3=a-OH, R4=a-H f ' , R3=u-OH, R"=rx-H 

C 
II 

, R3=B-OAc, R4=a-H g " , R3=cl-0S02Me, R'+=a-H 

d " , R3=B-OH, R4=a-H h ' , R3=&OAc, R'+=a-H 

T 
T4 

+ 

Attempted inversion of the configuration at the future C-7 in 9f proved to be 

successful by treating the corresponding mesylate (9g) with cesium acetate in 

the presence of 18-crown-6 I9 affording the inverted acetate (9h)20 

yield. 

In our remaining synthetic strategy for quassimarin (Scheme 

undesired configuration at the future C-9 in 9h would be epimerizable 

methyl ketone intermediate (11). 

OMe OMe 

gh_ M@oR_ aoR& 

Scheme 2 
11 

in 45 % 

21, the 

via the 
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Further studies along this line are in progress. 
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