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Cycloaddition of Cyclic Vinyl Ethers to an lsoquinolinium Salt: Application to the 
Preparation of a Model C-Naphthylglycoside 
Richard W. Franckt and Ram B. Guptat 
Department of Chemistry, Fordham University, Bronx NY 10458, U.S.A. 

The cycloaddition of cyclic enol ethers, including sugar glycals, to 2-(2,4-dinitrophenyl)isoquinolinium chloride leads 
to new substituted naphthaldehydes in useful yields. 

The preparation of C-glycosides is a research problem of 
current interest.' Of major importance are the C-arylglyco- 
sides such as nogalamycin, averufin, carminic acid, and 
vineomycin.2 Recently, Sammes has reported a synthesis of a 
fragment of nogalamycin where the glycoside portion is 
constructed de novo from an acetophenone.3 We report a 
simple method that permits the merger of an intact carbohy- 
drate with an aromatic species to create an additional 
functionalized aromatic ring under mild conditions. 

Our method is an extension of the Bradsher-Falck cycload- 
dition of vinyl ethers to isoquinolinium salts .4 Thus, isoquinoli- 

Table 1. Reactions of cyclic enol ethers with isoquinolinium salt (1). 

Vinyl 
ether Temp./"C Time Producte Yieldt/% 

40 24h (7) 82 
0 15 min (9) 

(6) 
(V 
(10) 40 24h (11) 
(12) 60 60 h (13) 

40 8 h  (16) 73 
(14Ib 
(15) 
(17). O-R.t.d 24h (18) 77 
(19)= 50 60h (13) 55 

86 
72 
58 

No reaction 

a Ref. 10. R.t. = room temperature. e Structures 
were assigned from n.m.r. data. In addition, the tetra-acetate of (13) 
had the expected high resolution mass spectrum. f Overall yield based 
on isoquinolinium salt as limiting reagent. 

Ref. 11. c Ref. 7. 
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Scheme 1. i. MeOH, CaCO,; ii. Amberlyst 15 resin, aqueous 
tetrahydrofuran; i i i ,  aqueous MeOH and either NaOH or K2C03. 

t Present address: Department of Chemistry, Hunter College/ 
C.U.N.Y.. 695 Park Ave.. New York City. New York 10021. U.S.A. 

nium salt (1) and vinyl ether (2) react to form Diels-Alder 
adduct (3) which is opened to amino aldehyde (4) which 
aromatizes to ( 5 ) .  Our contribution, outlined in Table 1, was 
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to demonstrate that cyclic vinyl ethers, including sugar 
glycals,5 are useful substrates for this reaction, Scheme 1. 

Hence, the new naphthalenes that are the end result of the 
simple procedure have a functionalized side-chain. We have 
shown that endocyclic and exocyclic vinyl ethers in both five- 
and six-membered rings are suitable reactants. Generally the 
exocyclic methylene substrates react more rapidly than the 
endocyclic vinyl examples. In example (lo), we show that a 
vinyl ether with an oxygen which is also part of an acetal is 
sufficiently reactive. The one case of no useful reaction is the 
5,6-dehydrogalactose derivative (14). Since (10) did react the 
failure may be steric in origin.6 The reactions of the two 
different endocyclic sugar glycals (12) and (19) were unevent- 
ful, and after workup, afforded the same model 
C-naphthylglycoside (13). 

With general methods for preparing sugar glycals either 
from other sugars7 or  by the Diels-Alder reaction of aldehy- 
des,8 and with a wide assortment of isoquinolines available,’ 
the potential for preparing C-arylglycosides appears to be 
unlimited. 
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