
Treatment of methyl .&D-ribofuranoside with acetone gave methyl 2,3-0- 
_ isopropylidene+r&bofuranoside (X,90%), whereas methyl cc-D-ribofmnoside gave 

-a mixture (30%) of I and methyl 2,3-0-isopropylidene-cr-D_ribofuranoside (la). On 
oxidation, 1 gave methyl -2,3-O-isopropyIidene-~-D-ribo-pentodiddo-1 +fmoside 

: .(Z), whereas no similar praduct was obtained on oxidation of la. Ethynylmagnesium 
bromide reacted with 2 in dry tetrahydrofuran to give a 1:l mixture (95%) of methyl 
&,%dideoxy-2,3-O-isopropyiidene-&D-all- (3) and -a-L-ralo-heptd-ynofuranoside 
(4). dzonolysis of 3 and 4 in dichloromethane gave the corresponding D-al!O- and 
L-&lo-uranic acids, characterized as their methy esters (5 and 6) and S-(I-formyl 
~methyl esters (5a and 6a). Ozonolysis in methanol gave a mixture of the free uranic 
acid and the &ethyl ester, and only a smali proportion of the 5-0-formyl methyl ester. 
MaIonic acid reacted with 2 to give methyl 5,6dideoxy-2,3-O-isopropylidene$-D- 
r&o-frqz.s-hept-5-enofuranosiduronic acid (7). 

Va6ous methods have been described 1-S for the oxidation of the primary 
alcohol group in carbohydrates to give dialdoses. The synthesis of methyl 2,3-0- 
isopropylidene-#k-ribo-pentodialdo-l,4_furanoside (2) has been described3*6, but 
the a anomer ia has not been reported. The a anomer is of interest for studies of 
comparative reactivity. Dialdoses with one aldehyde group are useful for the synthesis 
of llromc acid&g, and we now. describe the conversion of 2 into hexuronic and 

.hepturonic.&&. 

_ M~~y~-~3;0-isopropylidene-B-D-ribofuran0side (1) has been reported as the 
-only p&duct obtaikd by- treatment of wribos& tith 2,2dimetfioxypropane in dry 



FpT-.k&e %zWriTpti” %Vzs z&e most -%2SXkzory2 gMng 75% oh?yst~k 2 prcFz&d 

zkzt &e rebctiuri ~63 atied ocrt dn a small scaIe.(c 2.5 g). On $5g:scale, tie-eel& 

RZS -40%. The pyrid@um chlorochromate meffiod” aGo gave a j$od yield. of 2 
and may have an advantage in not Kng so sksitive hwards moisture. Attempted 
c&d&on oFPa failed; no product corresponding to 2% couid be detected by g.1.c; or 

o&-her methods. On oxidafion of mixtures containing varhus amounts of 1 and la, 

only 2 was firmed, in a yield correspond&g to the amouSt_ of P present_ A similar 

edict has been observed in a pyr&ose system”. The differenceFin reactivity of the 
cc- and &gIycotides Is a~Zwabb to an eEect of the meffioxyl group. As observeP 
for 2,3-O-isopropylidene-r+glyceraIdehyde, Z had to be extracted f&n the rezcGon 

mixture and stored at low temperature. At room temperature, 2 appeared to dimerize 
or polymerize, as the p.m.r. signal at 6 9.7 and the ix. carbonyl b&d at 1730 cm-l 
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fracttionation bi g.Jc. gave-the pure components. The order ofelution was 4 (m.p. 63- 
64”, [alo’ 123” &hloroforrn)) and then 3 {mp. 63&F’, [alo -96“ (chloroform)). The 
stru$ure~_c+3 was determined by X-ray crystiography’ r. The structures of3. and 4 
were a&o de&mined by degradation, confirming the D-&U and ~-fah cur;6igurations, 
respectively. -k 0.2~ solution of 4 in carbon tetrachloride had an i-r. absorption band 
at34OOcm-’ which was not affected on diiution to O.iXk% and is therefore indicative 
of an intramoZecirlar hydrogen bond involving HU-5 and LMeU-t. P..m.r. spectroscopy 
showed that the hydrogen bond was strong, as no deuterium exchange occurred on 
boihng a solution of 4 in deuteriomethanol overnight. After 3 days, some exchange 
had taken place. 

The ix-pal structure of 3 showed an intermolecular hydrogen bond which, 
according to i.r. spectroscopy, :&came at least partly intramolecular in solution_ 

Deuterium exchange was much faster for 3 than for 4. 

TABLE1 

lH-~.~.~ SPECTRAL DATA~ 

Corn- ZP 

pound: 
3 4= 5 6 7 

Chemical shiJss (p.p.m.) 

H-l 5.15 (s) 4.87 ($1 
H-2 4.58 (d) 4.49 (d) 
H-3 5.07(d) 4.91(d) . 
H-4 4.50&j 
H-S 9.7ow 

4.30-4.390 

.. - HO-5 3.75 
CMe2 l-32,1.47 1.32, 1.47 

OMe 3.45 3.38 
Others 2.48 (d) H-7 

4.90 (s) 4.89 (s) 
4.48 (d) 4.50 (d) 
4.71(d) 4.8O(dd) 
4.35(dd) 4.46(d) 
4.28 (m) 4.23(dd) 
3.81 3.74 
1.31, 1.47 1.29, 1.45 
3.43 3.36 
2_46(d)H-7 3.74ester Me 

4.85(s) 4.88(s) 
4.51 (d) 
4.81 Cd1 t 4.40-4.60(d) 

4.69(s) - 4.12(dd) 
4.16(s) 6.95 (dd) 
4.16 
1.30, 1.46 1.30, 1.41 
3.36 3.30 
3.72 ester Me 6.06(d) H-6 

CoUpring constanls (Hz) 

31.2 0 0 0 0 0 
JZ.3 5.5 5.5 6.0 5.5 - 
J 

3.4 
0 0 0 0 - 

J4.5 - 4.0 4.0 0 5.0 
J 
3::: 

- - 1.5 0 - 
2.0 2.0 - - 

O&X J4.oa 0.5 J4.6 1.0 
Js,,, 10.3 15.6 15.0 

"In _chlorofom~-d at 98 MHz. bAt 60 MHz cAnalysis conErmed by spectral simulation using the 
SJWA 01 pro&am on 5x11 FX 60. “Unreso1sed. Mdtiplicity indiczted by the usual abbreviations. 

Thenmr. data for 3 and 4 are recorded in Table I. AE the proton signak for 4 
could be identified by spin-&coupling experiments, but those for H-4,5 in 3 could not 
be resolved. Horton and co-wcrkers’“*16 have used Jk,S vahres to correiate the 
structure of some epimeric acetylenes; this type of correlation was not valid for 3 and 
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4. The mass spectra of 3 and 4 contained no appreciable peak for the molecule ion. 
The first substantial peak was m/e 213 (M- 15) which is typ&xl of isopPop@dene 
derivatives. 

Ozonization of 3 and 4 in dichloromethane or methanol, followed by~fractiona- 
tion of the products and ester&cation with diazomethane, gave 5 (m-p. 59-60”, 

kh -57” (chloroform)) and 6 (mp. 49-50”, [a]* - 55” (chloroform)] which were 
obtained crystalline after pur&xtion by g.1.c. The yields were, however, low, The 
2.m.r. data for the esters are recorded in Table I. From the dichloiomethane reaction; 
a syrupy product was also isolated; the i.r_ and mass spectra indicated this to be a 
mixture of the formic esters of 5 and 6. With methanol as solvent, some of the methyl 
esters were formed directly, together with the free acids. The free acids could not be 
detected by g.l.c., but there was an approximate doubling of the amount of methyl 
ester after treatment with diazomethane, indicating that the free acid and the methyl 
ester had been formed in approximately equal amounts. Small proportions of the 
formic esters were also formed. The formation of formic esters during ozonolysis of 
propargyl alcohols has been described I*. The mechanism of this reaction is under 
further investigation. 

Hydrolysis of 5 and 6 gave methyl D-alluronate and L-taluronate, respectively. 
Oxidation with bromine gave a mixture of the monomethyl ester of the aldaric acid 
and the corresponding lactone which could be separated by p.c. after methylation of 
the free acid with diazomethane. Of the two compounds formed from 5, one was 
optically inactive, indicating the ~Zlo-conf@ration; both the compounds obtained 
from 6 were optically active, in agreement with the ~alocon.t?guration. 

When 2 was treated lg with malonic acid, the unsaturated uranic acid 7 was 
isolated crystalline (-50%, m.p. 101-102” (dec.), [alp -5” (chloroform)). The 
i?m.r-cotiguzation of 7 was indicated by the high coupling constant (see Table I), 
and by the i.r. band at 980 cm- ’ and the absence of bands in the region 730-6?5 cm- ‘. 

EXPERIh¶ENTAL . 

General methods. - Solutions were concentrated below 40” under diminished 
pressure. Melting points were determined with a Reichert apparatus and are un- 
corrected. Specific rotations were determined with a Perk&-Elmer 141 pohuimeter 
in l-dm tubes. Ix. spectra were measured with a Perkin-Elmer IR 457 spectro- 
photometer, and n.m.r. spectra were measured at 60 or 98 MHZ with Varian A60 or 
HA-100 instruments for solutions in CDCI, (internal Me,Si). Mass spectra were 
recorded with an AEI MS-902 or a Micro Mass 12s g.l.c.-m.s. instrument. Analytical 
and preparative g.1.c. were performed on Varian Aerograph 1200, 9OP, or 200 gas 
chromatographs with columns [2mm x 1.8 m (glass) or 10 mmx 2.5 m (steel)] of 
A, 20% of SE 30; B, 10% of PEG4oo0, and C, 15% of QFl (all on Chromosorb 
WAW). Ozone was generated using a Welsbach T 2315 generator regulated to give 
0.6 mmol/min. Ozonisation was carried out in dichloromethane at -80” or in 
methanol at 0”. 
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Meihyi 2,3-o-isopropyridene-g-D-ribofu+mroside (I). - A mixture of 
metbyl 8_D-ribofkauoside X9 2 ( g ), dry acetone (150 ml), anhydrous zinc chloride 
(2 g), and phosphoric acid (0.5 ml, 85O/) was stirred for 6 h, and then neutralized 
(43% potassium hydroxide),_ filtered, and concentrated. Water (50 ml) was added to 
the residue followed by extraction with chloroform (3 x 50 ml). The combined extracts 
were washed twice with water, dried (MgSO,), and concentrated. Diacetone alcohol 
was removed in vacua from the residue, leaving chromatogra&ically pure l(2.25 g, 
90%) as a colourless syrup. 

By a similar procedure, chromatographicahy pure methyl a-D-ribofuranoside 
gave & 4:l mixture (30%) of la and P which was fractionated by g.1.c. (column A, 
1707, giving pure 1 and la. 

Compound 1 (9.5 g, b.p. 73-75”/0.3 mmHg) was also prepared from D-ribose 
(10 g), as described by Leonard and Carraway’ ‘. 

MezhyZ 2~-0-isopropylidene-8_D-ribo-pentodiald (2). - Oxida- 
tion of 1 (2.5 g) was carried out as described by Horton and co-workers3, to give 
chromatographically homogeneous (g.l.c., column A, 170”) 2 (1.85 g, 75%), m.p. 60- 
61” (from hexane), [a]:’ -218” (c 0.6, chloroform). 

Similar oxidation of la, and of mixtures (4~1, l:l, and 1:4) of 1 and la, gave no 
product corresponding to Za, whereas 2 was obtained (75% of 1 present in the 
mixtures). 

Methyl 6,7-dideoxy-2,3-O-isopropylidene-/l-D-allo- (3) and -cc-L-&lo-heptd-yno- 
fkranoside (4)_ - A solution of ethylmagnesium bromide, prepared from magnesium 
(0.31 g) and ethyl bromide (1.5 ml) in dry tetrahydrofuran (15 ml), was added 
dropwise with stirring to a saturated solution of dry acetylene in tetrahydrofuran 
(15 ml). Dry acetylene was passed through the mixture during the addition and for 
60 min thereafter. After cooling to O”, a solution of 2 (1.3 g) in tetrahydrofuran 
(10 ml) was added during 30 min. Acetyle,, ne was passed through the solution through- 
out the addition and for a further 3 h. The mixture was then allowed to attain room 
temperature, stirred thereat overnight, and then concentrated. A solution of the 
residue in ether (50 ml) was washed (3 x 50 mI) with saturated, aqueous ammonium 
chIoride at 0” and water (50 ml), dried (MgSO,), and concentrated. The resulting 
crystalline mixture of 3 and 4 (1.4 g) was fractionated by preparative g.1.c. (column B, 
190”) to give 3 (48%) as white needles, m.p. 93-94", [rz]p -96" (c OS, chloroform), 
T 1.22 CCJ? 1.00 for 4); and 4 (52%), m.p. 63-64”, [algo - 13” (c 0.5, chloroform). The 
mass spectra of 3 and 4 were similar: m/e 213 (8%, M-Me), 173 (75, M-C3H30), 
115 (20, M-CaH,O-C3H,0), 113 (29), 100 (9), 87 (19), 81 (II), 71 (12), 61 (14), 
59 (70), 67 (12), and 43 (100). The i-r. spectra of 3 and 4 were almost identical: 
vz3 Ml5 (OH), 3310 (C&H), 1380 and 1317 cm-’ (isopropylidene). 

And. Calc. for C,,H,,O,: C, 57.88; H, 7.07. Found for 3: C, 57.93; H, 6.94; 
rd: C, 58.02; H, 7.02. 

Methyl (methyl 2,3-0-isopropylidene-a-L-talofwa.nosid)uromzte (6) and its 5- 

fornate @a). - Ozonized oxygen (3 equiv.) was passed through a solution of 4 

(ZOO mg) in dicbloromethane (20 ml) at -80”. After evaporation of the solvent, the 
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