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ABSTRACT 

The reaction of methyl 3,5-0-isopropylidene-8-D-?/zreo-pentofuranosid-2-ulose 
(1) with methylmagnesium iodide or methyi-lithium gave methyl 3,5-O-isopropylidene- 
2-C-methyl-/3-D-lyxofuranoside (3). Compound 1 reacted with diazomethane to give a 
Spiro-epoxide that was reduced to yield 5, the C-2 epimer of 3. On the other hand, 
the anomer (2) of 1 reacted with methylmagnesium iodide or methyl-lithium to give 
methyl 3,5-0-isopropylidene-2-C-methyl-rx-D-xylo- (6) and -lyxo-furanoside, respec- 
tively_ The reaction of 2 with diazomethane and reduction of the resulting epoxides 
gave the same branched-chain sugars. Acid hydrolysis of 3 and 6 gave 2-C-methyl-D- 
lyxose and 2-C-methyl-D-xylose (14), respectively. Compound 14 was transformed 
into the I,2 :4,5-di-0-isopropylidene derivative. Some stereochemical aspects of the 
reactions are discussed. 

INTRODUCTION 

Of the 2-C-methylpentoses, only those with the D-’ and -L-arabCzo3, and D-~ and 
L-iibo3*5 configurations have been reported. 2-C-Methyl-L-lyxonic and -L-xylonic 
acids and their corresponding 1,4-lactones have been reported’, but not the related 
sugars. We now report syntheses of the latter sugars in the D series. 

RESULTS AND DISCUSSION 

The reaction of methyl 3,5-O-isopropylidene-8_D-t/2reo-pentofuranosid-2- 
ulose’ (1) with methylmagnesium iodide or methyl-lithium in ether gave methyl 3,5- 
0-isopropylidene-2-C-methyl-p-D-lyxofuranoside (3) in yields of 54.5 and 27 %, 
respectively_ The configuration at C-2 in 3 was established by partial hydrolysis, to 
give the methyl glycoside 10, and subsequent reacetonation to yield the more stable’ 
methyl 2,3-O-isopropylidene-2-C-methyl-8_D-lyxofuranoside (11). On the other 
hand, 1 reacted with diazomethane to give 65% of a sgiro-epoxide (4) that was 
quantitatively reduced with lithium aluminium hydride to give methyl 3,5-O-iso- 

l Bxranchedchain Sugars, Part III. For Part II, see ref. 1. 
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neutralised with Lewatid MP69 (HCO;) resin, filtered, and concentrated to dryness, 

to give a syrup that was eluted from a column of microcrystalline cellulose (Merck) 

with 95 “/, ethanol. The syrupy product 13 (193 mg, 64.3 %) was homogeneous by 

p-c. [RF 0.49 (solvent C), 0.71 (solvent O)] and had [a]o -3 a (c 1, water). 

2-C-iC~~tlz~f-~-~~~~~e (14). - Hydrolysis of 6 (73 mg 0.33 mmol), as described 

above, gave syrupy 14 (32 mg, 58.2%) that was homogeneous by p-c. [RF 0.45 

(solvent Cj] and had [z]o i- 1 o (c 1.1, water). 
I.2 : 3,5-Di-O-isopropylze- 2-C-r?2e:/2~f-r-D-sylofnral2ose (15). - A solution 

of 14 (SO m,o, 0.5 mmol) in acetone (5 mL) was stirred with anhydrous copper suIfate 

(1 g) and toluene-p-sulfonic acid (30 mg) for 4 days. T-1-c (solvent B) then revealed a 

compound (RF 0.64). The mixture was neutralised with powdered, anhydrous po- 

tassium carbonate, filtered, and concentrated. Column chromatography (solvent B) 
of the semicrystalline mass gave 1s’ (100 mg, 86 %), m-p. 132-134”, [a]o + 18” 

(c I-l), T 163 s, ~2: 1385 and 1370 cm- * (CMe& Mass spectrum: m/z 244 (M+), 
229 (Mi - Me), I71 (M’ - Me - Me,CO), 169 (Mi - Me - AcOH), 143 

(C,H,,O~). 113 (C6H90T), 111 (M’ - Me - Me,CO - AcOH), 99, 83, 59 

(Me,COH+), and 43 (AC’). For ‘H-n.m.r. data, see Table I. 

Anal. Calc. for CIzHzoOs: C, 59.00; H, 8.20. Found: C, 59.02; H, 8.22. 

REFERENCES 

1 F. J. LOPEZ APARICIO, I. IZQUIERDO CUBERO, AXD M. D. PORTAL OLW, Curbohydr. Res., 103 
(1982) 158-l@. 

2 J. J. K. NOVAS, Collect. Czech. Chum. Cormnun., 39 (1974) 869-882. 
3 J. S. BURTOS, W. G. OVEXEND, AND N. R. WILLIAMS, J. Chem. SK., C, (1965) 3433-3455; R. J. 

FERRIER, W- G. Ovmmm, G. A. RAFFER~, H. M. WALL, AND N. R. WILLLAMS, ibid., (1968) 
1091-1095. 

4 A. A. F-s-r, B. LIXDBERG, AND 0. THUNDER, Acra Chem. Stand., 19 (1965) 1127-l 134. 
S A. A. FEXX, W. G. OVEREND, Ahm N. R. WILLIAAIS, J. Chem. Sot., C, (1966) 303-306. 
6 f?. ISHIZU, h. YOSHIDA, AXD N. YAMAZASI, Carbohydr. Res., 23 (1972) 23-29. 
7 I<- BISCXOFBERGER, A. J. B~I;, 0. G. DE Vrru~~s, R. H. I&r, AND A. JORDAN, J. Chem. 

Sot., Perkin Trans. I, (1977) 1472-1476. 
S A. N- DE BELDER. Adv. Carbohydr- Chem., 20 (1965) 219-302. 
9 E. C. ASHBY AND J. J. LEAM.~~LE, Chem. Rev., 75 (1975) 521-546. 

10 K.-I. SATO AXI J. YOSHIMU~, Carbohydr. Rex, 73 (1979) 75-84. 
11 J. YOSHI~JRA, Y. OHGO, K. AJISASA, AND Y. KONDX, Bull. Chem. Sot. Jpn., 45 (1972) 916-921. 
12 E. J. BOLIR~, E. M. LEFS, AND H. WEIGEL, J. Chromatogr., 11 (1963) 253-257; R. J. FERRIER, 

W. G. OVEREND, G. A. RXFF.R~, H. M. WALL, AK?, N. R- W ILLIAMS, Proc. Chem. Sot., (1963) 
133. 

13 D. C. DEJOSGH Ahm K. BIE~~ASN, J. Am. Chem. Sot., 86 (1964) 67-86. 
14 W. E. TRE~FXY.~, D. P. F%~CTER, A&i 5. S. H ARRISON, Nature (London), 166 (1950) 414-445. 
15 H. G. B-ox, Biochein. J., 73 (1959) 19. 


