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Abstract - The new route to quassin basic skeleton, tetracyclic 
lactones has been realized via the intramolecular Diels-Alder 

reaction of allene-1.3-dicarboxylates. 

OMe 0 H The quassinoids, a group of related fjp1 Ho.&A 
triterpenoids found in plants of the family 

Me0 
Simaroubaceae, possess a wide spectrum of 

: j, '0 0 'O 0 biological activit~.~ Quassin (A) and : H . . 
A B castelanolide (B) were elegantly synthesized 

via intermolecular Diels-Alder reaction by Grieco's group.' However, despite the 

efforts of numerous synthetic groups, the total synthesis of bruceantin or 

quassimarin has yet to be synthesized.' Previously, we reported the periselective 

intramolecular cycloaddition reaction of allenecarboxylates, in which we 

demonstrated the synthesis of tricyclic six-membered lactones.' We now wish to 

report a new synthesis of quassin basic skeleton via intramolecular Diels-Alder 

reaction of allene-1.3-dicarboxylates. 

The allene-1.3-dicarboxylates were prepared as follow. Reaction of the known 

ketone (1) derived from Wieland-niescher diketone with a large excess of the 

ethylenediamine complex of lithium acetylide at -78'C for 3 days gave acetylenic 

alcohol (2)  in 66% yield. Dehydration of the alcohol (2) afforded a 2:3 mixture 

of compounds (2 )  and (4) in 54% yield. The chloroallene (2) was converted to the 

desired compound ($1 by thermal treatment with DBU in 73% yield. Allylic 

oxidation of $ was carried out with a 3.5-dimethylpyrazole complex of chromium 

trioxide, generated in situ, to give enone (5 )  in 20% yield. Lindlar reduction 

(HJPd-BaSO., quinolinel of 5 followed by reduction with LAH provided 8-dienol 



(1) (mp 115.C) i n  56% y i e l d .  The stereochemistry of compound (1) was ass igned on 

the  b a s i s  of 'H-mr decoupling.' 

Scheme I .  Reagents and conditions: i. L i C E C H ,  THF. -78' C(3 days); i i .  POCl,/DBU, 

CH2C1,; iii, DBU, 140' C(3 b ) ;  iv. CrO., 3.5-dimethylpyrazols, CH.Cl.; v ,  Hz. 

Pd-BaSO., guinoline; vi ,  LAH, THF. 0 '  C; 

i 
1- - ii , o& - iii \ - eo , Lo i o OH 

Scheme Ii. Reagents and conditions: i , PbSeCl/LDA. -78' C, H202/pyridina; 

i i ,  LiC-CH, THP, -78' C(3 days); iii, 25% H,SO., diethyl ether, roan temperature; 

iv, DC'C, pyridine. CH.Cl., room tenperature(23 h ) ;  v .  E L N ,  THB. 0 '  C(48 h) 



HETEROCYCLES, Vol 26, No. 12, 1987 

We f u r t h e r  examined a l t e r n a t i v e  e f f i c i e n t  syn the t i c  rou tes  t o  t h e  d ienol  (Scheme 

I1 ). The enone ( 8 )  obtained by dehydrogenation of 1 was converted t o  9 with t he  

ethylenediamine complex of l i thium ace ty l ide  i n  80% y ie ld .  The ace ty len ic  a lcohol  

(9)  could be rearranged t o  a 2: l  mixture of and by treatment with 25% 

HISO, i n  d i e thy l  e t he r  i n  32% yield.' Lindlar  reduct ion of t h e  l l a x / l l e q  mixture 

afforded a mixture of d ienols  (-)/(12eq) i n  near quan t i t a t i ve  y ie ld .  

Es t e r i f i c a t i on  (DCC/pyr, y i e ld  64%) of t he  mixture 12ax/lZeq with t he  half e s t e r  

(13)' followed by a l l eny l a t i on  provided a mixture of allene-1.3-dicarboxylates 

(m)/(ml i n  near quan t i t a t i ve  y ie ld .  

Heating of the  mixture of a l l ene s  (=)/(15eq) i n  2-xylene f o r  3 h  a t  145'C gave 

t he  [4t21 cycloadducts (16) ( y i e ld  29%) and (11) (17%) a s  each an epimeric 

mixture [1:1 i n  16, 2:1 i n  111 (Scheme Dl). Fortunately,  each r e c r y s t a l l i z a t i o n  

from iso-propyl e t he r  of 16 and 11 afforded t he  s i ng l e  isomers 1601 a id  m, 
respec t ive ly .  The s t r u c t u r a l  assignment of these  compounds was accomplished by 

t h e  s p e c t r a l  inspection. Mass spec t ra  of these adducts showed molecular ion peaks 

a t  m/z 344. Ir spec t ra  exhibi ted a band c h a r a c t e r i s t i c  t o  S- lactone a t  1710 cm-' 

while t h e i r  'H-nm spec t ra  showed two o l e f i n i c  proton s igna ls .  The 

stereochemistry of these adducts was confirmed by J values observed between t he  

protons on C. and C., and C,Z and C,,, respect ively. '  

Scheme m. Diels-Alder reaction of allenes (u). Condition: 5-wlene, i45' C(3 b) 

The intramolecular  Diels-Alder r e ac t i on  of allene-1.3-dicarboxylates provided t he  

quassin ba s i c  skeleton,  t e t r a c y c l i c  lactones represen ts  usefu l  t o o l  t o  construct  

bruceant in  bas ic  skeleton which continues t o  occupy t he  a t t e n t i o n  of syn the t i c  

organic  chemists worldwide. 



REFERENCES 

1. J. Polonsky. In Progress in the Chemistry of Organic Natural Products; W. 

Herz. H. Grisbach, G.W. Kirby, Eds.; Springer-Verlag: Berlin, 1973; Vol. 30, 

p 102. 

2. P.A. Grieco, S. Ferrino, and G. Vidari, J. Am. Cbem. Soc.,1980, 102, 7586. 

3. F. Kuo and P.L. Fuchs, J. Am. Chem. Soc., 1987, 109, 1122 and references cited 

therein. 

4. M. Yoshida, M. Hiromatsu, and K. Kanematsu, J. Chem. Soc., Chem. Conunun., 1986 

1168. 

5. The hydroxyl group was confirmed to be 6-equatorial by J value (13.8 Hz) 

observed between the protons on C. and C,. 

6. Although the isolated yield for 11 is only moderate, this is mainly due to the 

relatively low conversion of the reaction, and the reaction itself is clean. 

Namely, substantial amounts of deprotected starting acetylenic alcohol (10) 

was recovered, which could be repeated the same reaction. 

7. C. P. Dell and E. H. Smith, J. Chem. Soc.. Perkin Trans. 1. 1985, 747. 

8. =: mP 176-178' C, 'H-nmr (CDC1,) 6 5.94(d, 1H. J=1.3Hz, C d )  5.47(m, 1H. 

CnH) 4.74(m, 1H. CJi) 3.76(s, 3H. COOCH,) 3.60(dm, 1H. J=7.2Hz, C d )  

3.48(m, lH, C d )  2.87(ddm, lH, 5.18, 4.7Hz, Cdieq) 2.6-1.5(m, 9H) 1.28(s, 3H. 

CI&) 1.07(6, 3H. J=6.4Hz, C,d,) 

17a: mP 186-188' C, 'H-nmr (CDCL) 6 5.93Cd. 1H. J=l.lHZ, CoH) 5.54(dd, 1H. - 
5~6.6, 3.3Hz. CnH) 4.89(ddm, 1H. J=lO, 6Hz. CJi) 3.76(s, 3H. COOCH,) 3.59(dd, 

18, J=7.9, 1He. CIJO 3.29(m,lH. ClH) 2.94(dm, 1H. J=lBHz.c,,~eq) 2.6-1.'6(m, 

9H) 1.31(s, 3H, C,&) 1.05(d, 3H, J=6.6Hz, C I A )  
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