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ABSTRACT

The products (I) from the periodate oxidation of 1,2-O-isopropylidene-x-D-
glucofurancse were comverted by ethynylmagnesium bromide into a separable, 14:11]
mixture of 6,7-dideoxy-1.2-0-isopropylidene-f-L-ido-hept-6-yrofuranose (2) and its
a-D-gluco analog 3. These crystalline products were further characierized as their
respective 3,5-diacetates (5 and 7) and 3,5-dibenzoates (4 and 6). Ozonolysisof 2ard 3
led to 1,2-O-isopropylidene-fi-L-idofuranurono-6,3-lactone (8) and its a-D-gluco
analog 9, respectively; similar ozonolysis of the dibenzoates 4 and 6, followed by
treatment with diazomethane, gave methyl 3,5-di-O-benzoyl-1.2-O-isopropylidene-
x-L-idofuranuronate (10) and its a-D-gluco analog 114, respectively. Diborane reduction
of the ozonolysis products from 4 gave 1,2-O-isopropylidene-f-L-idofuranose (13) as
its 3,5-dibenzoate (12), and a similar sequence was performed with 6. The propargylic
alcohols 2 and 3 were reduced by lithium aluminum hydride, in hizh yield, to the
allylic alcohol analogs 15 and 16, further characierized as therr 3,5-dibenzoates 17 and
18; compounds IS and 16 were also obtainable by vinylation of compounds 1. The
two senes of derivatives in this work, epimeric at C-5, were examined comparatively
by polarimetry and p.m.r. spectroscopy.

INTRODUCTION

The reaction of ethynylmagnesium bromide with periodate-oxidized [,2-O-
isopropylidene-z-pD-glucofuranose gives a C-5 epimeric mixture of C, acetylenic
derivatives®, from which the syrupy f3-L-ido derivative has been obtained by fractional
disnllation and converted. in low (15%) yield. by ozonolysis irto 1,2-0O-isopro-
pylidene-B-L-idofuranurono-6,3-lactone®. This reaction has been re-examined in
detail; both C-5 epimeric products have been separated pure, and characterized
further by means of various derivatives, and the ozonolysis procedure has been

*Part XVIoithesernes® Extension of Sugar Chains Through Acetylenic Intermediates”. For Part XV.
see ref. I. This investigation was supported. 1p part, bv the Natuonal Institute of General Medical
Sciences. National Institutes of Health, U. S. Public Health Service, Grant No. GM-11976 (The
Ohio State Unnersity Research Foundation Project 1820).
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improved to provide a preparatively useful reaction for r-iduronic and p-glucuronic
acid derivatives. A subsequent diborane reduction-step has also been performed that
furnishes a route to the corresponding aldose derivatives. This sequence thus provides
access to the biologically important L-iduronic acid, and also furnishes a potentially
general method for chain-ascent at the w-position of a sugar dervative.

DISCUSSION

Following the procedure already described?, 1,2-0O-isopropylidene-x-pD-gluco-
furanose, dissclved in 37% aqueous formaldehyde, was oxidized with sodium meta-
periodate to give 1,2-O-isopropylidene-x-D-x)/o-pentodialdo-1,4-furanose as a
misture® of the formaldehyde adduct 1a of its hydrate plus a small proportion of the
“dimer™ 1b. These components were readily differentiated by 1.l.c.

The muture of 1a and 1b was treated with an excess of ethynylmagnesium
bromide in tetrahydrofuran, according to the earlier procedure. A syrup, sub-
sequently shown to be a mixiure of epimeric, acetylenic alcohols, namely. 6,7-di-
deovy-1.2-0-isopropylidene-f-L-idoland a-D-gluco)-hept-6-ynofuranose (2 and 3),
was obtained in 7425 overall yield. In the previous study 3, the product was fractionally
distilled, and the L-ido epimer (2) was obtained as a syrup in 34% yicld. In the present
work. both 5-epimers were isolated crystatline by chromatography on a column of
silica gel with 1:1 ether—petroleum ether as eluani. The D-gluco epimer (3) was eluted
first, and was subsequently purified by vacuum distillation. The pure, crystalline
compound had m.p. 87-89". The slcwer-migrating component (the L-ido epimer, 2)
was purified by recrystallization. whereupon it had m.p. 126-128°. A mixture of the
two isomers showed a marhked depression in the melting points.

The configurations of the C-5 epimeric propargyl alcohols 2 and 3 were
established by chemical degradation to known derivatives: supporting evidence was
provided from physical studies. By using O-trimetbylisilyl derivatives of the pure
compounds 2 and 3 as standards. the ratio of 2 to 3 in the mixture resulting from the
Grignard reaction was determined by g.l.c. to be 14.11.

The i.r. spectra of the epimers 2 and 3 showed absorptions (3.03 and 4.68 um)
charactenstuc of the C-H and C=C bonds of a terminal, acetylenic group (C=C-H),
together with absorption at 7.25 um indicative of a CMe, group, and broad absorption
(2.81-2.90 um) for a hydrogen-bonded hydroayl group. Both products were levorota-
tory in chloroform solution; the L-1do epimer had [¢]3®> —23°, and the D-gluco
epimer, [2]3° —7".

Both epimers gave readily interpretable, 100-MHz, p.o.r. spectra (see Figs. |
an.. 2). Assignments were confirmed by decoupling and by proton-deuterium
eschange at the hydrosyl group. Full details are recorded in Tables I and II. The
acerylenic proton resonaied as the anticipated. narrow doublet (L-idv, ¢ 2.55: D-gluco,
0 2.62). showing a Js ; coupling of 2.5 Hz. The signal of H-3 appeared (afier
deuterium exchange) as a well-resolved doublet of doublets showing a small spin-
coupling (2.5 Hz) with H-7, and a larger spin-coupling with H-4. The J, ; value for the
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Fig 1. The parual p.m.r. spectrum of 6,7-dideovy-1.2-O-150nropy hidene-B-L-1/0-hept-6-ynofuranose
(25 at 100 MHz in chlorotorm-d.
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Fig 2. The partial p.mr. specirum of 6,7-dideoxy-1,2-O-150propvlidene-x-D-gluco-hept-6-ynofu-
ranose (3) at 100 MHz 1n chloroform-d. The upper trace was recorded after addiion of one drop of
D.O.

L-ido epimer 2 was 5.5 Hz, and for the D-gluco epimer 3, 5.0 Hz. The H-4 resonance
was manifesied as another doublet of doublets that showsd the J, s spin-couphing,
and a second spacing (3.5 Hz) that was taken as the magnitude of J; ;. As the
magnitude of J, ; is approximately zero, the closely proaximal H-3 and H-2 signals
did not show second-order perwurbation. The H-1 signal was observed as a doubler
(J, .z 3.5 Hz)at 0 5.97 for 2, and at § 5.99 for 3. These assignments for H-1. 2, and 3
follow “ell-estabhshed precedents?-® for this general fused-ring system.
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TABLF H

FIRST-ORDER. PROTON-PROTON COUPLING-CONSTANTS

3
E
Solient Conpling coastanis \Hz) from [00-MH: specira
JI.'.' J:'J ..'_‘_; .'_-_.5 .l5_€ J, - 3. ; n Jﬁ_'] -'t.-.1 .'1_7- Other

2 CDCl; 3.5 0 30 5.5 23
3 CDCl,e 3.5 0 25 50 20
4 CDCI, 4.0 0 3.5 9.0 2.5
5 CDCl; 3.5 0 35 90 2.0
6 CDCl; 3.5 0 3.5 8.0 25
7 CDCl, i 0 3¢ 83 20

O

Il
8 CD,CCD;? 30 0 4.0 0

(o]
9 CD,CCD,;? 3.5 0 43

CDCl, 3.5 0 3.0 10
10 CDCl, 1.0 0 335 7.0
il CDCly 10 0 .3 90
i2 CDCl, 40 0 3.5 7.5 3.3 125(J6,0 )
4.77
14 CcDCl, 40 30 9.0 3 0° 12 5(Jo.6 )
40

is CDCl,* 3.5 0 30 1.0 3s 1.2 1.0 170 100 1.5
16 CDCl;,? .5 0 3.0 5.0 50 1.7 1.5 150 105 1.7
17 CDCl; 40 0 30 R.0 5.5 10 17 130 5.0 25
18 CDCl; 35 0 3.0 90 55 20 10 17.5 105 20

sSpectra were stmphtied by proton—deuterium exchange *Prime relers to the cis-proton oy alkenes.
<AB portion of an ABX system.

Benzoylation of the mixture of 2 and 3 gave a brown syrup which, afier
fracuonal recrystaliization, afforded 3,3-di-O-benzoyl-6.7-dideovy-!.2-O-isopro-
pvlidene-f-L-ido-hept-6-ynofurancse (4) in 34% yield. This product was identical
with that obtained by benzoylation of the pure L-ido epimer 2 and with the product
previously obtained® by benzoylation of a noncrystalline preparasion of 4. Unknown
impurities impeded the isolation of the bp-gluco epimer from the nmuxture. The
benzoylated derivative (6) of the D-gluco epimer was obiained by benzoylation of pure
compound 3. Both compounds 2 and 3 were also characterized as their crystalline
3,5-diacetates (5 and 7, respectively).

The p.m.r. specira of the benzeates (4 and 6) and acetates (5 and 7) showed the
signal for the acetylenic proton as a narrov'. high-field doublet. The magnitude of
J4 5 for each of the two epimers increased with the conversion of 2 and 3 into their
respective benzoates (4 and 6) and acetates (5§ and 7). However, the difference between
J4 s for the epimers remained small (9.0 Hz for 4 and 5, 8.0 Hz for 6. and 8.5 Hz for
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‘7). and 1t is thus not feasible to use p.m.r. data as a basis for reliable, stereochemical
assignments at C-3 in this series of dernvatives (see later discussion).

In the previous study?®, a syrup containing mainly the L-ido epimer 2 was
treated in carbon tewrachloride with an excess of ozone, ioafford 1,2-0-isopropylidene-
B-L-idofuranurono-6,3-lactone (8) in 15% yield. As it bas been shown® that the
ozonolysis of simple x-hydrosyacetylenes to x-hydroxy acids may be effected in
quantitative yield if a small proportion of protic solvent is present, the effect of adding
acatic acid was examined, and a significant improvement in yield was observed.

Each of the pure acetylenic compounds 2 and 3. in 17:3 (v/v) carbon tetra-
chloride-acetic acid, was treated at 0° with an excess of ozone. The acetylenic group
was cleaved, to generate the respective carboxylic acids, which lactonized readily with
the 3-hydroxvl group, to give the known [,2-O-isopropylidene-fS-L-idofuranurono-
6,3-lactone” (8) and 1,2-O-isopropylidene-z-p-glucofuranurono-6,3-lactone® (9),
isolated in 42 and 419%5 yields. respectively. These conversions provided firm chemical
proof of the stercochemistry at C-3 of the precursors, and afford a useful preparative
route to the important L-iduronic acid derivative 12. When the crude b-g/uco isomer
was used, an ill-defined. syrupy mixture was obtained. It is important that the
acetylenic precursors be pure if complication in the ozonolysis reaction is to be
avoided.

As the free uronic acids® ® may be obtained by hydrolysis of the lactone
derivatnes 12 and 13 with acid, this route appears to be a convenient method for
preparing L-iduronic acid.

The bD-gluco lactone (9) and the i-ido lactone (8) exhibited a significant
difference in their n.m.r. spectra in acetone-d,, . The L-ido epimer (8) showed a 1-proton
singlet for H-5. In coantrast, the D-g/uco epimer showed a doublet for H-5, displaying
a coupling with H-4 of 4.5 Hz. The absence of spin coupling between H-4 and H-S of
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the L-ido epimer suggests, on the basis of the Karplus equation®, that the H-4-H-3
dihedral angle is ~90°. Overlapped multiplzts are observed for H-2, H-3, and H-4 in
the n.m.r. spectrum of the D-gluce epimer. Changes in spectral dispersion, affording
simplification of the n.m.r. spectra, were achieved by adding the lanthanide shift-
reagent, tris(2,2,6,6-tetramethylheptanedionato)europium(Iil). This reagent was
described by Hinckley'?, who showed that it inducas an isotropic shift of certain
signals that is linearly related to the mole ratio of shift reagent to substrate'®. Use of
this shift reagent has been described for severa! sugar derivatives'!. The Eu(dpm),
associates with the substrate at the hydroxyl group, and the induced shifts decrease

equivs,
Eu(dpm),
added

\
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\
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Fig. 3. The 100-MHz spectrum of 1,2-0-150propyhdene-x-p-giucofuranurono-6,3-lactone (8) 1
chloroform-d, with progressive addition of Eu(dpm); [itris(2,2,6,6-tetramethylheptlanedionato)-
eurcpium(@Il}] in tne proportions (moles per mole of 8) indicated.
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rapidly with increasing distance of the protons from the hydroxyl group. By exira-
polation 1o zero concentration of the shift reagznt, the chemical shifis in the absence
of shift reagent may be estimated. In the present study, a linear relationship is
observed (see Fig. 3), with H-3 showiug the largest paramagnetic shift-gradient. The
original chemical-shifts of H-2 (4 4.80) and H-3 (J +4.82) for compound 13 may be
obtained by extrapolation.

The 3,5-di-O-benzoyl-6.7-dideoxy-1,2-O-isopropylidene-f-1L-ido(and x-D-gluco)-
hept-6-ynofuranoses (4 and 6) were also ozonized. producing 3,5-di-O-benzoyi-1,2-0-
O-isopropylidene-f-L-ido(and «-D-gluco)furanuronic acids. These acids were not
readily isolated pure from the misture. and the crude producis were treated with
diazomethane, and characterized as their methyl esters 18 and 11, respectively.

C=IH C=cH O=‘-¢"-'
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o] [o] o o
i | L

;_-,_,‘:N_ . C~C Rz O—C My O—CMzy
2 8 3 ]
!-clz.n r'vi:-T'H COaN2
[SENL-T=N [ Ttod S IR s O,
{1) Cn {1) Ca
——
CB: [ESY-TITN [e)=1) (2) craNg OBy
[»] Q ?
| |
év—CM:_- O—C M2y O—C1 %y

Saponification and subsequeat acid hydrolysis of the methyl esters 10 and 11
would be an unsatisfactory route to the free uronic acids, as the base used for
saponification can be eypected to cause epimerization at the z-carbon atom (C-5), by
analogy with results in simular systems?.

Additional studies were undertaken to esamine the stereochemical integrity of
the z-carbon atom of uronic acids during reduction with diborane. The uronic acids
odtained by ozonolysis of 3,5-di-O-benzoyl-6,7-dideoxy-1,2-0-isopropylidene-f-L-
ido(and x2-D-glucoe)-hepi-6-ynofuranose (4 and 6) were treated with an excess (of at
least three equivalents) of diborane, yielding 3,3-di-O-benzoyl-1.2-O-isoprop; lidene-
B-L-ido(and x-D-gluco)furanose (12 and 14). respectively. The L-ido derivative 12 was
crystalline. whereas the D-g/uco derivative was a syrup.

The presumed retention of configuration at the x-carbon atom adjacent to the
reaction siie was proved by saponification of the L-ido derivative 12 to give 1,2-0-
isopropylidene-f-L-idofuranose (13). This produci was identical with that previously
obtained by reduction of 1,2-O-i1sopropylidene-g-L-idofuranurono-6.3-lactone with
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lithium aluminum bydride’. The p-gluco 3,5-dibenzoate derivative 18 was synthesized
independently from 1.2-O-isopropylidene-x-p-glucofuranose through sequential
tritylation, benzoylation, and detritylation, and the two samples were found identical.
These reactions thus establish that there 1s retention of configuration at C-5 of the
uronic acid during reducticn by diborane.

JET=1XR)

C=CH

]

Bz DCH

Al=H

Both epimeric dibenzoates 12 and 14 gave inierpreiable. 100-MHz, p.m.r.
spectra. The specira showed the anticipated ABX system for H-3. H-6, and H-6" The
H-6 and H-6' signals of each compound appeared as two closely spaced, but
resoivable, four-line patterns, and H-5 gave rise to a multiplet. ABX analysis of the
p.m.r. data yielded, for the D-gluco derivative, J; o 3.0 Hz and J; .- 40 Hz: and for
the L-ido derivative, J, , 3.3 Hzand /5 ,. 4.7 Hz. Both compounds displayed geminal
coupling-constants (J, o) of 12.5Hz. The difference between the /s, and Js -
couplings is smaller than that obtained from a related system studied previousiy'?,
but the 1atter example had a pyranoid ring, and H-5 was consequently attached to a
ring-carbon atom Assignment of favored conformations was not made. because of the
complevity inherent in a system where free rotation about C-5-C-6, and |,3-dipolar
interaction between O-6 and the osygen atom of the furanose ring, may be involved.

Reduction of the propargyl alcohols 2 and 3 was performed with lithium
aluminum hydride! %, to give the respective allylic alcohols (15 and 16) 1n essentially
quaantitative yield.

The i.r. spectra of the alkenes 15 and 16 were consistent with the disappearance
of the acetylenic group and the appearance of a vinyl group. The 100-MHz, p.m.r.
specira of the alkenes 15 and 16 showed the anticipated ABX sysiem for the vinyl
protons!?. The H-7 and H-7’ signals appeared as resohed. four-line patterns, and
H-6 gave a multiplet. The ABX system showed a trans coupling of 17.0 Hz. a cis
coupling of 10.0 Hz, a geminal coupling of 1.3 Hz, and a long-range coupling of
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1.5 Hz between H-5 and H-7; these values accord with general literature values for
vinyl derivatives!®. In the p.m.r. spectrum of the L-ido epimer, the H-2 and H-5
signals resonated as an overlapped multiplet at 4.49-4.59 p.p.m., whereas the D-gluco
epimer showed the H-2 and H-5 signals as a weil-resolved doublet and quartet,
respectively.

This reduction procedure!?® for converting propargyl alcohols into allylic
alcohols is procedurally superior to hemihydrogenation'® in the presence of Lindlar
catalyst, because yields are excellent and there is no evidence for incomplete reduction,
or over-reduction to the saturated derivative.

The alkenes iS5 and 16 were alternatively prepared by vinylation of the crude
aldehyde (1a plus Ik) with vinylmagnesium chloride. The reaction gave a syrupy
mixture of 15 and 16 in an overall yield of 76%. The two isomers were separated by
column chromatography on silica gel with 1:1 ether-peiroleum ether as eluant, to
give crystalline 15 and 16 in the relative yields of 3:2. The physical data for the two
epimers were identical with those of those prepared by reduction of the alkynes 2 and 3
with lithium aluminum bydride.

Preparation of the alkenes 18 and 16 by reduction of their respective alkynes 2
and 3 with lithium aluminum hydride offered a procedural advantage, in that the
acetylenic Grignard reagent was found less difficult to prepare than the vinylic
Grignard reagent. This advantage, together with the ease of separation of the
acetylenic compounds, in contrast to their alkenic counterparts in other systems'?,
demonstrates that the route to alkenic sugar derivatives, by reduction of acetylenic
intermediates, is generally more effecuve than the direct approach through vinyiation.

HC=Chp HC =CH3
HITH HCOBz, O,
. L Aleg azct
Py —n
OH CorN [a]-F4
o ]
1 1 1
O~CMz, O Mz,
/ 15 17
g T=CrhNyCI ‘
1 2 i 4
\\
\
Hi=CHE Hli:CH:
HOC~ [ B1OCH Q,
Leard, Bxcl
3 = o CohN g%’
o] - <]
| |
O=-CMa, M2y
1o 18

Both epimeric aikenes 15 and 16 were further chafacterized as their crystalline
3,5-dibenzoaies (17 and 18). The i-ido isomer 17 was identical to a product obtained
by hemihydrogenation of an acetylenic dibenzoate derivative and originally suggested 2
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to be the D-gluco isomer. As assignment of the L-ido configuration to 17 is based upon
firm evidence, the ozonolysis of the parent compound to the known {,2-O-isopro-
pylidene-f-L-idurono-6,3-lactone (8), the previous, tentative, configurational assign-
ment? must be corrected.

This investigation has furnished eight compounds (2, 4, 5. 8, 10, 12, 15, and 17)
baving the f-L-ido stereochemistry, and eight (3, 6, 7, 9, 11, 14, 16, and 18) having the
x-p-gluco stereochemistry, all having the same general structure. It was of interest to
compare the specific rotations and Jy s values of these eight pairs of derivatives, and
these are recorded in Table I1l.

TABLE Il

CORRELATION OF SPECIFIC ROTATION AND J; « VALUES FOR
4-C-suBsTITUTED 1,2-Q-1SOPROPYLIDENE-2-D-TETROFURANOSES HAVING THE
x-D-gluco AND f-L-1d0 STEREOCHE“ISTRYY

S-Subsutuent L-1do p-gluco
(3-substituent)
Compd. . [2]3? Compd Jas [215°
(H:) (degrees) (H:) (dgrees)

HC=C-CHOH-(3-OH) 2 5.5 -23 3 50 -70
HC=C-CHOBz«3-0Bz2) 4 9.0 -154 6 5.0 -97.0
HC=C-CHOAc~(3-OAc) 5§ 90 +159 7 &5 -270
H,C=CH-CHOH-

(3-OH) 15 40 -20 16 5.0 -35.0
H.C=CH-~CHOBz-
{3-0OB2) 17 3.0 -39 18 9.0 —-61.0
~(C=0)CHOH- 8 0° +101.8 9 4,58 + 73.3%
(6,3-lactone) +1094 + 50.5
MeO,C-CHOBz-

(3-OB2) i0 7.0 +8.0 11 9.0 -31.0
HOH.C-CHOBz-

(3-0OBz) i2 7.5 +8.)5 14 90 ~84 5

IMeasured in chloroferm-d, except where indicated. *Measured in acetone-d,.

Several studies concerned with p.m.r.-spectral comparisons of epimeric
propargylic alcohols have been reported from this laboratory?+*:'°='?_ A substantial.
configurationally dependent difference in coupling constant between the propargylic
(-C=C-CH) proton and the vicinal proton has been generally observed for the
ethynylation products of various aldehydo sugars, except for the products from
1,2:3,4-di- O-isopropylidene-x-b-galacto-hexodialdo-1,5-pyranose, where the epimers
had almost identical couplings’?. The latter system resembles the present examples,
in that the proton vicinal to the propargylic proton is attached to a carbon atom in
the sugar ring.

In the present study, the spectra showed a large spin-coupling of ~9 Hz
between H-4 and H-35 for all of the derivatives except the 3.5-dihydrovy acetylenic
compounds (2 and 3), whose J, ;5 values were -~5 Hz. These observations indicate a
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favored, antiparallel disposition of H-1 and H-5 in the ester derivatives. Evidently,
the two bulkier groups R and R’ always favor an orientation away from the furanoid
ring, so that H-3, the smallest substitvent at C-5, lies osver the ring and is approxi-
mately antiparallel to H-.

4 R =-C=CH,R*"=R"=-0Bz
S R =-C=CH, R’ = R" = -0Ac¢
6 R =R"=-0Bz, R'" = -C=CH
7R =R = -OAc. R’ = -C=CH
17 R = -CH=CH..R' = R = -0OBz
I8 R = R'=-0OBz. R* = -CH=CH

The alkenes 15 and 16 (and their benzoates 17 and 18) showed J; ; values
similar to those of the corresponding alkynes.

All of the derivatives exhibited very small, or zero, coupling between H-2 and
H-3 (J, 1 <0.3 Hz). This result is consistent with related work on various 3-O-benzyl
analogs®. and is in line with data in other published reporis on this fused-ring
system®.

CXPERIMENTAL

General methods. — Evaporations were performed in a rotary evaporator under
diminished pressore (~ 15 mm) at 45°. Specific rotations were measured in a 1-dm
tube with a Perhin-Elmer NModel 141 photoeleciric polarimeter. Melling points were
determined with a Thomas-Hoover ™ Unimelt” apparatus. L.r. spectra were recorded
with a Perhin-Eimer Model 137 spectrophotometer. N.m.r. spectra were recorded
at 100 M Hz with a Varian HA-100 spectrometer; for routine monitoring of reactions,
& Vanan A-60 60-MHz spectrometer was used. Chemical shifis refer to an internal
standard of tetramethylsilane (J = 0 00) for organic solutions. Microanalyses were
performed by W. N. Rond. X-Ray powder diffraction data give interplanar spacings.
A, for CuKa radiation. The camera diameter was 114.59 mm. Relative intensities
were estimaled visually: m. moderate: s. strong: v, veryv, and w, weak. The strongest
lines are numbered (1, strongest). mulliple numbers ndicate approximately equal
intensities. Thin-layver chromatography (t.l.c.) was performed on Silica Gel G (E.
Merck., Darmstadt, Germany). activated at 110°, as the adsorbent. Unless otherwise
indicated, the developers used were A, I:1 ether-petroleum ether (b.p. 30-60), and B,
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3:1 chloroform—¢cther. Detection was effected by spraying with sulfuric acid, unless
otherwise specified. Column chromatography was performed with Silica Gel No. 7734
(0.05-0.2 mm mesh size. E. Merck AG), with [ g of the mixture to be separated per
30 g of adsorbent. The petroleum ether used was a fraction having b.p. 30-60°. G.l.c.
was performed in a Bechman model GC-5 gas chromatograph by using a stainless-steel
column (152.4 cm » 3.17 mm) with 10% (w/w) of neopentyl elycol sebacate polyester
on Chromosorb W (30-100 mesh) (Analabs, Inc., Hamden, Connecticut). Helium
was used as the carrier gas at a low-rate of 45 ml.min~ !, and the column temperature
was maintained at 143", Ozone was generated by using a Welsbach ozonator, model
T-108 (The Welsbach Company. Philadelphia, Pennsylvania).

Preparation of 1,2-O-isopropvhidene-x-pD-sylo-pentodialdo-1.4-furanose - dimer”
(Ib) and i.2-0-isopropylidenc-3.5-O-methvlene-x-p-vylo-pentodialdo- 1. 4- furanose 5 -
aldelivdrol (1a). — The original procedure®, as later modified?, was used. on 5 times
the scale and with minor modifications., To a solution of [,2-0O-isopropylidene-x-b-
glucofuranose?? (30 g. 13.7 mmol) in 37% aqueous formaldehyde (350 mi) cooled 1n
an ice bath was slow Iy added a solution of sodium metaperiodate {30 g, [4 mmol) In
water (250 ml), with stirring. After 3 h, cthylene glycol (1.5 ml) was added to de-
compose any unreacted periodate. The solution was concentrated to half the original
volume. and the sodium iodate that precipitated was filtered ofl. The solution was
extracted with five 100-ml portions of chloroform The dried (magnesium sulfate)
extract was evaporated to a syrup (yield 20.65 g, 69.5%5) which contained mainly la
(R, 0.75. ether: Schiff positive), together with a small proporiion of 1b (R 0.40,
ether: Schiff negative).

For these products. Schaffer and Isbell*'*! recorded a vield of 64%% (hvdrated
form): Inch*® 62°; and Horton and Swanson?, 39%;.

Preparation of 6,7-didcoxi-1.2-O-isopropy hidene-B-L-ido(and- 2-p-gluco)-hept-6-
ynojuranose (2 and 3) — The initial mivture of 2 and 3 was prepared essentially as
previously described®. A <olution of sthyl bromide (48 g) in dry tetrahydrofuran
(300 ml) was slowly added to magnesium dust (10 g) that was covered with dry
tetrahydrofuran (50 ml). The misture was vigorously stirred, to initiate the exothermic
reaction, which was allowed to continue unul 1t subsided. Acetylene was then passed
slowly through dry tetrahydrofuran (500 ml) in a 2-hiter flask by means of a gas-
dispersion tube, and the hiquid was stirred magnetically. After | h, the solution of
ethyImagnesium bromide was added dropwise to the tetrahvdrofuran through an
addition funnel. The resultant solution was stirred for 1 h while the stream of
acetylene gas was maintained. To the dark-brown solution, a solution of the mixture
of 12 and 1b (20 g, 101 mmoles: from the preceding experiment) in dry tetrahydro-
furan (100 ml) was added dropwise. with stirring, at room temperature. a slow
stream of acetylene being passed through the solution throughout the reacuon.
Stirring. and passage of acetylene gas, were continued for an addiional 2 h. The
solution was evaporated. and ethy! ether (200 ml) was added to the residual syrup.
The mixture was shaken with cold. aqueous, saturated ammonium chloride. and the
aqueous phase was extracted with ether (4 x 200 ml). The extracts were combined,

s
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washed, dried (magnesium sulfate), and evaporated, to give a dark-brown syrup that
was a mixture of the epimers 2 and 3: yield 14.4 g (73.5%). The epimers had R 0.20
(3) and 0.10 (2), respectively (1:1 ether-petroleum ether).

Separation of the epimers 2 and 3 — A suspension of silica gel (450 g) in 1:1
petroleum ether-ether was poured into a column (1.25 mx 5cm), and allowed to
settle. The syrupy mivture of 2 and 3, dissolved in 1:] petroleum ether—ether (20 ml),
was placed on the top of the column. Elution with the same solvent-mixture gave two
components, resolved completely frort each other. The first product to be eluted, the
D-gluco epimer (3) was a solid; yield 2.58 g (18%5); Rr 0.20 (sohvent 1), 0.25 (solvent
B). This epimer was purified by distillation at 140°/0.05 rorr, whereupon it had
m.p. 87-89%, [2)5® —7° (¢ 1.0. chloroform); A%Sf 3.03 (C=C-H), 4.65 (C=C), and
7.25 ym (doublet. CMe,): X-ray powder diffraction data: 9.93s5(2.2), 7.46 w,
6.235(2,2), 495 vs (1), 4.57 m. 4.26 m, 4.05 w, 3.56 w, 3.30 vw, 2.92 w, and 2.72 m.

Anal. Cale. for C,oH,,0;: C, 56.01; H, 6.58. Found: C, 56.00; H, 6.72.

The second component to be eluted, the L-ido epimer (2), was also obtained as a
solid: yield 3.80 2 {(26°5). Rr 0.10 (solvent 4), 0.15 (solvent B). Recrystallization from
ether-petroleum ether gave pure 2, m.p. 126-128°, [x]3*> —23 (c 0.7. chloroform):
ARBr 303 (C=C-H), 4.68 (C=C), and 7.25 um (doublet, CMe,); X-ray powder
diffraction data: 8.93yvs(2), 691 m. 543s, 4.85vs(l), 443 m, 3.9l m. 3.74 m,
3.455(3.3). 3.24s(3,3), 293 m, 28w, and 2.77 w.

Anal. Calc. for C ,H,40;: C, 56.01: H. 6.58. Found: C. 55.97; H, 5.59.

The latter compound had been isolated? as a syrup, b.p. 125-135° (75 mtorr,
bath temp. 175-1857) in 34%; yield.

A 1:1 mixture of the epimers melted over the range 64-75°.

O-Trimethy isilvl derivatives of 2 and 3. — The di-O-trimethylsilyl derivatives of
the acetylenic compounds 2 and 3 were prepared by shaking each sample (10 mg) with
I ml of a mixture of chlorotrimethylsilane and hexamethyldisilazane 1n pyridine
(Tri-Sil, Pierce Chemical Company, Rockford. Illinois). The prepared samples were
kept for 20 min before injection ianto a gl.c. column (see General methods). The
bis(irimethylsilyl) ether of the p-giuco epimer (3) had a retention time of 17.5 min,
and ihat of the L-ido epimer, 11 min. Each product was epimerically pure. By using a
calibration curve obtained with the pure bis(trimethylsilyl) ethers of 2 and 3, it was
determined thai the ratio of 2 to 3 in the crude mixture was 14:11.

Preparation of 3.6-di-O-benzoyl-6,7-dideoxy-1.2-O-isopropvlidene-f-L-ido-hept-
S-vnofuranose (4). — To a solution of pure, crystalline 2 (600 mg, 2.8 mmel) in dry
pyridine (5 mly at 0° was slowly added benzoyl chloride (i ml) dissolved in dichloro-
methane (3 ml), and the solution was stirred overnight. The mixture was poured into
cold, aqueous sodium hydrogencarbeonate solution (30 ml), and the product was
eatracted with two 30-ml portions of dichloromethane. The extract was evaporated,
and toluene was several times added to, and evaporated from, the residue to remove
pyridine. The product was recrystallized from abs. ethanol: yield 1.30 g (87%),
m.p. 195-196°, [2]3®> —15.4° (c 1. chloroform); R 0.90 (solvent A4). 0.96 (solvent B).

Compound 4 had been prepared?® in 49°6 yield by benzoylation of syrupy 2
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obtained by distillation of a mixture of 2 and 3: constants reported were® m.p. 195
196°, [x]3® —16 +3° (c 1.04, chloroform). The X-ray powder diffraction patterns?
and i.r. spectra of the two samples were identical.

Benzoylation of the crude, unseparated mixture of 2 and 3, followed by
recrystallization of the product from abs. ethanol, gave 4 in 34% yield: further
treatment of the mother liquors did not lead to isolation of the D-gluco dibenzoate 6.

3.5-Di-O-acetyl-6,7-didcoxy-1,2-O-isopropylidene-B-L-ido-hept-6-ynofuranose(5).
— To a solution of the acetylenic alcoho! 2 (200 mg) in acetic anhydride (3 ml) was
added anhydrous sodium acetate (100 mg). and the miature was heated for 30 min at
907 and then boiled for 1 min. The solution was cooled, poured into ice-water (30 mi).
and Kept for 1 h; the solution was extracted with three 30-ml! portions of dichloro-
methane, and the extract was successively washed with water (30 ml) and saturated,
aqueous sodium hydrogencarbonate (30 ml). dried (magnesium sulfate), and evapor-
ated, to give 5, which was recrystallized from abs. ethanol; yield 232 mg (83%%).
m.p. 89-90°. [2]2° 4-15.9° (¢ 0.9, chloroform): R 0.70 (solvent ), 0.88 (solvent R):
ARBr 3,03 (C=C-H), 4.68 (C=C), 5.70 (C=0), and 7.30 um (doublet, Chie.); X-ray
powder diffraction data: 11.635(2,2), 8.38 w, 6.555(2,2), 6.00w, 5.36 vs (1), 5.01 s,
4.52'5(3,3.3), 4.06 5 (3,3.3). 3.645(3,3.3), 3.45m, and 3.23 m.

Aunal. Calc. for C, ;H,gO0-: C, 56.37; H, 6.04. Found: C, 56.27: H, 6.18.

3.5-Di-O-benzoyl-6,7-dideoxy-1,2-O-isopropylidene-a-D-gluco-hept-6-ynofuranose
(6). — The crude 2-pD-gluco epimer 3 (444 mg) was benzoylated by the procedure used
for conversion of 2 into 4, to give the dibenzoate 6 as a solid; yield 557.5 mg (63.5%):
m.p. 73-75°, [213% —977 (¢ 1.6, chloroform): R, 0.85 (solvent 4}, 0.96 (solvent B);
ARBr 3,03 (C=C-H), 4.68 (C=C). 5.78 (C=0), 7.25 um (doublet, CMe,), and 14.10 um
(aryl); X-ray powder diffraction data: 10.65s(2.2,2), 9.50 vs (1), 7.73 vw., 7.19 w.
6.41 m, 5.59 vs (2,2.2), 527 m. 4.79 5 (2,2,2), 4.29 m, 4.16 w, and 3.93 m.

Anal. Cale. for C,,H,,0,: C, 68.23; H, 5.24. Found: C, 68.34; H, 3.30.

3,5-Di-O-acetvl-6,7-dideoxy-1,2-O-isopropvlidene-x-p-gluco-hept-6-ynofuranose
(7). — Prepared from the D-gluco acetylene 3 (200 mg) by the method used for the
S-epimer 5, and recrystallized from ethanoi, the product 7, yield 203 mg (73%%), had
m.p. 79-81°, [a]3® —27° (¢ 0.54, chloroform): R, 0.70 {solvent A), 0.83 (solvent B);
ARBr 3 04 (C=C-H), 4.68 (C=C), 5.70 (C=0), and 7.30 um (doublet, CMe,). X-ray
powder difiraction data: 10.04 m, 9.17 s (2,2). 6.935(2,2). 6.80 vw, 5.79vs(1,1),
5.15m, 4.55vs (1,1), and 4.31 m.

Anal. Calc. for C,;H,50,: C, 56.37: H, 6 04. Found: C. 36.49; H, 6.24.

Preparation of 1,2-O-isopropylidene-B-L-idofuranurono-6.3-lactone (8). — The
crystalline, epimerically pure alkyne 2 (500 mg) was dissolved in a mixture of carbon
tetrachloride (85 ml) and acetic acid (15 ml) at 0 The temperature was maintained at
0° while ozone was passed through the solution for 40 min, and then pure ovygen was
passed through until the blue color bad been discharged. the sofution was evaporated
to a syrup, and several portions of toluene were added to, and evaporated from. the
residual syrup. The latter was dissolved in ether, and the solution was passed thryugh
a small column of silica gel. Crystallization from the effluent gave pure 8; yield 21') mg
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(42%): m.p. 134-135%, [a]3® +101.8° (¢ 0.5. acetone). +109.4° (c 0.8, chloroform):
Rp 090 (solvent A). For this compound, Wolfrom and co-workers’ reported
m.p. 137-1387, [7)5% +100° (¢ 2, acetone). The X-ray powder diffraction patterns of
these two samples were idenucal: data: 6.37 s(2.2). 5.57 m (4.4.4,4), 4.81 vs (1),
4.37s(3,3), 4.17s(2.2). 398 m(4444), 3.83m, 3.57m(44,.44), 3.83m, 3.57m
(4.4.4.4). 3.40s(3.3). 3.22w, 313 vw (5,3), 298 vw (5,5), 2.79 w, and 2.32 m.

Starting from a syrupy preparation of 2, compound 8 has been obtained? in
15% yield: m.p. 135-136".

1.2-O-Isopropvlidene-2-D-glucofuranurono-6.,3-lactone (8). — Ozonolysis of the
pure, distilled, crystalline p-g/uco alkyne 3 (571 mg). as just described for the L-ido
epimer 8. gave the D-ghuco lactone 9: yield 234 mg (41°0); m.p. 118-119", [2]5° +73.3°
(¢ 0.83. acetone). + 505 (¢ 0.9. chkloroform): R; 0.46 (solvent .1). The product was
identical with an authentic sample by X-ray powder diffraction pattern: data:
10.65 m. 6.86 w, 5.32+s (1), 4.58 5, 4.07 w (2.2), 3.89 w(2,2), and 3.47 vw. For this
compound, Owen and co-workers?' and Sowden® reported m.p. 119-120". [2]3° +70°
(¢ 1.0, acerone).

Methil 3.5-di-O-benzor I-1,2-O-t50propviidene-f-L-idofuranuronate (10). — To
an ice-cold solution of the alkvne 4 (200 mg. 0.48 mmol) in carbon tetrachloride
(85 ml) was added acetic acid (15 ml) Ozone was passed through the solution for
40 min at 0, and then pure ovygen was passed through unul the blue color of ozone
had been discharged. The solution was evaporated to a syrup, and several simall
portions of toluene were added to. and evaporated from. the residue to remove acetic
acid. The residue was dissolved in ethyl cther (50 mi). and an excess of diazomethane”?
in ether was added to the solution. The solution was stirred for 30 min, and then
aqueous acetic acid was added slowly until the yellow color disappeared and evciution
of nitrogen ceased. The sclution was evaporated. and the product. dissolved 1n I:1
petroleum ether—ether, was passed through a small column packed with silica gel, to
give the ester 10 as a solid: vield 102 mg (4895): m.p. 93-94 . [%]3* +8 1 035,
chioroform): R 0.80 (solvent A4), 0.96 (solvent B): ANBr 570, 580 (C-0, 7.25
(CMle,). 8.25, 8.60 (CO,Me). and 14.15 ym (arvi): X-ray powder diffraction data:
il.95vs, 6.15m, 41.80 m. 4.51 m, 4.265. 3.79w. and 3.43 vw.

Anul. Cale. Jor C,,H,,04: C, 63 16: H. 526 Found- C. 63.45: H. 5.5]

Metliyl 3.5-di-O-benzovi-1.2-Q-tsoproprlidene-a-n-glucofuranuronate  (11). —
Prepared from the alkyne 6 (250 mg, 0.39 mmol) in the same way as for the L-ido
dernative. the p-giuco ester 11 was obtained as a syrup: yield 106 mg (39°5): [2]3?
— 31 {c 0.4, chloroform): R, 0.75 (solvent 4), 0.95 (solvant B): A!'M 570, 5.80 (C-=0),
7.25 (CNMe.). 8.22, 8.60 (CO,NMe), and 1413 ym (aryi).

Anal. Cale. for C,,H.,0,: C. 63.16: H. 5.26. Found: C, 63.39: H. 5.52.

3.3-Di-O-benzoyi-1,2-O-isopropvlidene-f-L-idofuranose (12). — To tetrahvdro-
furan (15 mi) contatning diborane (15 mmol), under nitrogen. was added a solution
of 500 mg (1.19 mmol) of the crude product prepared by ozonolysis of compound 4
in tetrahydrofuran (15 m)): the misture was kept under nitrogen for 3 h at 0°, and
water (1.5 ml) was slowly added dropwise. The solvent was evaporaied off under
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diminished pressure, and several portions of methanol were added to, and evaporated
from. the syrupy residue to remove residual boric acid. The syrup was dissolved in I:1
cther-petroieum ether, and the solution passed through a small column packed with
silica gel. Recrystallization of the eluted product from ether-peiroleum ether gave
pure 12: yield 193 mg (38%5): m.p. 75-77". [2]3% + 8.5 (¢ 0 3, chloroform): R, 0 45
(solvent 4), 0.75 (solvent B): 2hBr 2.85 (OH), 5.79 (C=0) 7.25 (CMz,). and 14 15 um
(arvl): X-ray powder difiraction data: i1.91 vs (1), 9.83 w (2,2), 8.50 w (2.2), 5 57 m,
4925, 4.62 w (3,3,3), 4.37 w (3,3,3), and 4.18 w (3,3.3)

Anal. Cale. for C,3H,,0,: C, 64.48: H. 5.61. Found: C, 64.18: H. 5.69.

1,2-O-Isoprop) lidene-f-1-idofuranose (13). — To a solution of the 3.5-dibenzoate
12 (113 mg) in methanol (10 ml) was added 3 ml of M methanolic sodium methoxide.
The solution was stirred for 3 h at ~ 25-, and then made neutrai by treatment with
Amberlite IR-120 (H ™) ion-exchange resin (20 ml) for 10 min. The resin was filtered
off, and the filtrate evaporated to give compound 13 as a solid which was recrystal-
lized from methanol—ether, giving pure product: vield 50 mg (87%). m.p. 112-11%¥
(lit.? m.p. 112-1147). The product and an autheniic sample gcave identical X-ray
powder diffraction data: [7.60 m, 9.30s(2). 518w, 488 vs([). 4483 m, 4.00 vw,
3.75m, and 3.50 m.

L-/dose. — Hydrolysis of compound 13 with 0.05Mm sulfunic acid for S h at 50°
by the procedure described by Shafizadeh and Wolfrom™:** gave L-1dose as a syrup
in essenuially guantitative yield.

3,3-Di-O-benzoyl-1,2-O-isopropvilidene-v-p-glucofuranose (14). — Compound 14
was obtamned as a syrup when prepared from the p-gluco acetylenic derivative 6
{300 mg, 0.71 mmol) by the method used for the L-ido epimer 12. vield 94 3 mg (31 *a):
[2]3° —84.5° (¢ 0.4. chloroform): Ry 0.40 (solvent A), 0.75 (sohvent B): 117 285
(OH), 5.82 (C=0), 7.30 (CMe.). and 1418 um (arvi).

Anal. Calc. for C,3,H,,0;: C. 64.43; H, 5.61. Found. C. 64.52: H. 5.36

J3.I3-Di1-O-benzorl-1,2-O-1s0prop, lidene-2-p-glucofuranose (14). prepared by an
m:dependent rovte. — Compound 14 was prepared from |.2-O-isopropyhidene-z-D-
glucofuranose by successive tritylation. benzoylation, and detnitylation?*. A misture
of 1.2-O-isopropy lidene-z-p-glucofuranose (2.2 g, {0 mmol). dry pyridine (16 ml), and
chlorotriphenyimethane (2.8 g) was surred vigorously for 3 days at ~25. The
pyridine was removed under dimimished pressure. and the residual soiid was extracted
with ether (two 30-ml portions). The ethereal extract was evaporated to give the crude
6-trityl ether. Without further purification, the ether was benzoylated by the procedure
described for conversion of 2 into 4, 1o give a syrupy misture conmtaining 3.5-d1-O-
benzoyl-1,2-O-isopropylidena-6-O-trityl-x-D-glucofuranose as the major product.

A solution of this fully protected derivative (2 ¢g) in acetic acid (10 mi) was
cooled to 20°, and a solutlon of hydrogen bromide in aceuic acid (2 ml) that had
been saturated at 0 was added. The misture was shaken for 60 seconds and then
filtered. the filtrate passing directly into 60 ml of a mixture of 1ce and water. The
bromotriphenylmethane that remained on the filier was washed with cold water, and
the combined filtrate and washings were extracted with three 40-ml portions of
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chloroform. The extracts were combined, dried (magnesium sulfate), and evaporated
to a syrup. Several portions of toluene were evaporated from the residue to remove
acetic acid. The residue, dissolved in 1:1 ether—petroleum ether, was passed through a
column of silica gel to give compound 14 as a syrup. identical by n.m.r. spectra, i.r.
spectra, and specific optical rotations. with the compound prepared by diborane
reduction of the ozonolysis product obtained from the acetylenic derivative 6.
6.7-Dideoxv-1.2-O-isopropylidene-f-L-ido-hept-6-enofuranose (15) by reduction of
the athvne 2 wuth lithivm alununum livdride. — A solution of the alkyne 2 (428 mg) in
dry ether was added to a suspension of lithium aluminum hydride (300 mg) in ether
(30 ml). and the mixture was stirred for 2 h. The following general procedure?® was
used for isolation of the product. Water (0.3 ml) was added very slowly, followed by
15% aqueous sodium hydroxide (0.3 ml), and more water (I mil). The mixture was
filtered, and the filtrate was evaporated, to give I5 as a solid. Recrystallized from
ether-petroleur ether, the product (vield 418 mg, 95%5), had m.p. 96-98°, [«]5° —20°
(¢ 1.3, chloroform): Ry 0.10 (solvent A), 0.17 (solvent B); AhBr 338 (C-C-H), 6.05
(C=C). and 7.28 um (doublet CNMle,): X-ray powder diffraction data: 9.45 s (1,1),
547 m, 4.84vs (1,1), $.48 m, 3.53 w, 3.27 w, 2.48 vw, and 1.95 m.
Anal. Cale. for C,gH,,05: C, 55.55: H, 7.46. Found: C, 55.26: H, 7.80.
6,7-Dideox)-1,2-O-isopropylidene-a-D-gluco-hepr-6-enofuranose (16) by reduction
of the clkvne 3 wuth hithium aluminum hydride. — A solution of the alkyne 3 (444 mg)
in dry ether was added to a suspension of lithium aluminum hydride (300 mg) in ether
(50 m!). and the mixture was stirred for 2 h. Use of the same isolation procedure as
given 1n the preceding experiment gave 16 as a solid. Recrystallized from ether-
petroleumn ether, the product (yield 302 mg. 67.5%) had m.p. 76-7%’, []2° —5.0°
(c 1.12, chloroform): R; 0.20 (solvent A), 0.30 (solvent B): AKBr 3 38 (C=C-H), 6.05
(C=C), and 7.28 um (doublet, CMe;); X-roy powder difiraction data: 9.71 s (2,2),
7.76 m, 6.86 w, 6.04s(2.2). 5.60 vw, 4.64 vs(l), 4.28 m, 4.09 m, 3.88 w, and 3.66 w.
Anal. Cale. for CyH,05: C. 35.55: H, 7.46. Found: C, 55.36; H, 7.43.
6.7-Didcoxi-1.2-O-isopropylidene-a-p-gluco(ard B-L-ido)-hept-6-enofuranose (15
and 16) by timlation of 1. — Fresh vinylmagnesium chloride was prepared by the
method of Ramsden and co-worhers®®, or was obtained from Alfa Incrganic Ventron
(Beverly. Massachusetis). A solution of mixture 1 (15 g) in dry tetrahydrofuran
(100 mi) was added dropwise to the vinylmagnesium chloride solution, and the mixture
was stirred for 2 h. The solution was evaporatied, and the residue was shaken with
ice-cold, saturated. aqueous ammonium chloride. The aqueous phase was extracted
with four 100-ml portions of ether, and the extracts were combined, dried (magnesium
sulfate). and evaporated. The resulting syrup showed two spots in t.l.c.: R 0.20 and
0.10 (1:! petroicum ether—ether) as major products. Separation of the mixture by
column chromatography on silica gel 7734 with 1:1 petroleurn ether—ether as eluant
gave 15 (yield 3.2 g. 28%5) and 16 (yield 2.4 g, 21%) as homogeneous compounds,
respectively identical by n.m.r. spectra, i.r. spectra, and X-ray powder diffraction
patierns with 15 and 16 prepared by reduction of the acetylenes 2 and 3 with lithium
aluminum hydride.
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3,5-Di-O-benzoyl-6,7-dideoxy-1,2-O-isopropylidene-B-L-ido-hept-6-enofuranose
(17). — Prepared from crude 15 (150 mg) by the method used for 2, the dibenzoate 17
was recrystallized from abs. ethanof: yield 190 mg (65%); m.p. 139-140°, [«]2° —49°
(c 0.7, chioroform); Ry 0.90 (solvent A), 0.96 (solvent B); AREr 130 (C=C-H, Ar-H),

“max

3.75 (C=C), and 7.20 um (doublet, CMe,): X-ray powder diffraction data: 12.10s
(2.2), 7.02 w, 6.045(2,2). 5.37 w, 493 m, 4.67 m, 4.36 m, 4.12 vs (1), 3.66 m, 3.42 w,
and 3.29 w,

Anal. Cale. for C,,H,.0,: C, 67.92; H, 5.66. Found: C, 67.67; H, 5.46.

A product having m.p. 143-143°, purported to be the p-gluco derivative 18,
obtained? by hemihydrogenation of ap acetylenic dibenzoate precursor shown? to
have the L-ido configuration, appeared to be identical with compound 17.

3,5-Di-O-benzoyl-6,7-dideoxy-1,2-O-isopropylidene-x-p-gluco-fiept-6-enofuranose
(18). — Prepared in the same way as the L-ido analog 17, and recrystallized from abs.
ethanol, the dibenzoate 18 was obtained in a yield of 183 mg (62°,): m.p. 99-101°,
2157 —61° (c 0.6, chloroform): R;0.90 (solvent A). 0.96 (solvent B); ARBr 332

max

(C=C-H. Ar-H), 5.78 (C=0), and 7.25 um (doublet, CMe,); X-ray powder Jiffraction
daia: 10.65w, 945 m, 7.62 vs(l.1), 6.69 m, 547 s, 1. 70 vs(1,1), 4.31 v, 3.85 vw,
3.64s, and 3.04 w.

Anal. Calc. for C,,H,,0;: C, 67.92; H, 5.66. Found: C, 67.66; H, 5.85.
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