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Abstract: Treatment of 2,3,5-tri-g-benzyl-8-B-ribofuranosyl fluoride (1) with 
BF3*0Et2 in CH2Cl 
the reaction wit 2 

gave the intramolecular C-arylation product (2) formed from 
the 2-e-benzyl group in a 83% yield. Catalytic transfer 

hydrogenolysis of 2 using HCOOH as a hydrogen donor and the following acetyla- 
tion of the product gave (3S,l'S,2'R)-3-(1,2,3-triacetoxypropyl)isochroman (9) 
in a 68% total yield. 

We have briefly announced a novel intramolecular C-arylation reaction of 

2,3,5-tri-g-benzyl-8-B-ribofuranosyl fluoride (1).2 It was, however, diffi- 

cult to determine the structure of the product from its 'H- and 13C-nmr spec- 

tra, so several related reactions and debenzylation reactions were examined to 

provide structural proofs. During continued investigation, 0. R. Martin 

reported that the same product was formed on the treatment of l-g-acetyl- 

2,3,5-tri-_0-benzyl-8-g-ribofuranose with SnC14.3 He proposed the structure 2 

for the product,3 and later, in his full length paper, 4 the 'H- and 13C-nmr 

spectra were discussed as structural evidence. In this communication we 

provide unequivocal structural determination of 2 in agreement with his 

proposal, and also a new type of the cleavage reaction of ribofuranosyl ring 

C-l - 0 bond will be described. 

Treatment of 15r6 with BF3*0Et2 (0.5 eq) in CH2C12 at room temperature 

for 20 min gave 2',1" -anhydro-l-(3,5-di-O-benzyl-a-8_ribofuranosyl)-2-hydro- 

xymethylbenzene (2)7 in a 83% yield. The melting point,8 the specific rota- 

tion,’ and the '13C-nmr spectrum of 2 were identical with those of Martin's 

material, 4 but all the chemical shifts of ' H-nmr spectrum of ours8 were at 

lower field by ca. 0.08 ppm than those of the corresponding signals of 

Martin's,4 while the coupling patterns of both spectra were identical; this 

discrepancy may be due to his misreadings of the chemical shifts (we repeated 

several times measurement of the 'H-nmr spectrum of 2 and determination of the 

chemical shifts of the signals). 

For the intramolecular C-arylation there are three possible C - C bond 

formations; C-glycosylation with the 2-_O-benzyl group through a-linkage (2), 

through 8-linkage (3), and with the 5-g-benzyl group through B-linkage (4). 

In accordance with Martin's indication4 the coupling pattern of the ribofura- 
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nose ring protons of 2 is closet0 3T2 conformation of the ring and thus agree 

well with the structure 2. The structure 3 has a very rigid bicyclic system, 

in which the ribofuranose ring is fixed as 2E conformation, and therefore is 

ruled out. The structure 4, however, has a very flexible bicyclic system, in 

which the ribofuranose ring easily pseudorotates between 3T2 and 2T3 conforma- 

tions. A little distorted 3_T2 conformation or the 3r2 conformation equili- 

brated with some extent of 2T3 conformation could agree with the coupling 

pattern including the couplings between H-4' and H-5'A, and H-4' and H-5'B. 

Thus we could not completely exclude the possibility of the structure 4. 

B5'OEt2 
3 

CYC'Z 

BnO 

1 2, 83 % 

In ordertodetermine whichisthe real structre of the two, we tried the 

similar intramolecular C-arylation reactions of 2,3-di-tJ-benzyl-5-Q-methyl-@- 

P-ribofuranosyl fluoride (5)' and 5-CJ-benzyl-2,3-di-~-methyl-8-D-ribofuranosyl 

fluoride (61.' Compound 5 readily gave the corresponding intramolecular C- 

arylation product 7 in a 84% yield, whereas 6 did mostly decomposed materials 

and the corresponding intramolecular C-arylation product 8 was not isolated. 

The 'H-nmr spectrum of 7" has essentially the same pattern as that of 2 

except for the parts of 5-e-methyl group. Thus the structure of the intra- 

molecular C-arylation product of 1 was deduced as the structure 2. 

Me0 &OEtq 

CYC'2 

5 

6 6 

Furthermore, to establish synthetic utilities of this unique C-arylation 

reaction as well as to obtain more direct structural proofs, catalytic deben- 

zylation of 2 was examined. Several attempts to hydrogenolyze 2 with atmos- 

pheric pressure hydrogen in the presence of Pd/C even for four weeks or longer 



1117 

gave no homogeneous product but complex mixtures (monitering by tic). On the 

other hand, catalytic transfer hydrogenolysis 11 of 2 proceeded very easily. 

Treatment of 2 with Pd/C in HCOOH - MeOH under nitrogen atmosphere at room 

temperature for 30 min gave a homogeneous material, which was then acetylated 

to give (3S,l'S,2'R)-3-(1,2,3-triacetoxypropyl)isochroman (9) in a 68% total 

2 
Pd/C > ) AcO Ac20 6 

HCOCH-CM@ CsH5M 7 
I 8 

9, 66% 

10 11 

yield. The 'H-nmr spectrum 12 of 9 clearly distinguishes its structure from 

the structure 10, and also from the structure 11 which should be considered to 

be transformed from the structure 4. The spectrum has a C-benzyl methylene 

signal (2.71 ppm and 2.90 ppm) besides a c-benzyl methylene signal (4.78 ppm 

and 4.89 ppm) but no toluene-like methyl signal; thus the structure 10 was 

ruled out. The proton (H-3, 3.89 ppm) vicinal to the C-benzyl methylene 

protons is on the carbon adjacent to ether-oxygen and the terminal methylene 

protons (H-3'A and B, 4.28 ppm and 4.44 ppm) are to ester-oxygen; thus the 

structure 11 was also ruled out. From the isolation of the compound 9 we 

could unequivocally decide the structure of 2 and at the same time found a new 

type cleavage reaction of ribofuranosyl ring C-l - 0 bond. T. Nakagawa et - 
all3 -* also presented a similar reductive cleavage of glucopyranosyl ring C-l - 

0 bond of a intramolecular C-arylation product obtained as a by-product in 

their cyclooligosaccharide synthesis. Their reductive cleavage by Pd/C cata- 

lyzed medium pressure hydrogenolysis, however, needed a long reaction time. 

Applications of this reductive cleavage reaction to the synthesis of 

naturally occurring higher-carbon sugars are now in progress. 
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