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'The compound reported by Stanek ant1 Schxvarz (Collection Czechoslo~~. Chem. Comm~~lls .  
20, 42 (1955)) to be l-0-ber1zoyl-~-iot~o-kleoxy-~(-~-g~~1copyr~~1iose triacetate is act~lally an 
approximately equimolar mis t i~re  of 1-0-benzoyl-2-iodo-2-deoxy-~-~-gI~1copraose triacetate 
and the stereoisomer with the a-D-manno cor~lig~~ration.  i\lethanolpsis of these compounds 
yielded methyl 2-iodo-2-deoxy-P-~-gI~1copyranoside and ~nethyl  2-ioclo-2-deosy-a-D-manno- 
pyranoside, respectivel~,. I-lpdrogenolysis of the latter iodoglpcosides using a palladii~m 
catalyst gave near-q~~antitat ive yields of the corresponding mcthyl 2-tleoxy-D-glucopyrano- 
sitles. Several other properties of the iotlides are reported. 

In  1935, Staneli and Sch\varz ( I )  reacted D-glucal triacetate (I)  with iodine and silver 
benzoate in dry benzene to form a substance ternled I-0-benzoyl-2-iodo-2-deosy-a-D- 
glucopyranose triacetate, 111.p. 129-130°, [aID3l +21.7' in cl~lorofoi-111. On repeating the 
experiment, we obtained a ilicely crystalline product, [a], $23.9" in cl~lorofor~n, in 96% 
yield. I-Io~vever, although the product possessed thc expected iodine content, the nlelting 
point (microstage) was 123-148'. 

> 
' bnc 

4 
0Rr 

a Y ie 

1 i 

Froni a lnechanistic point of view, i t  \vould be anticipated that,  in the first stage of 
the reaction, both the 1,3-iodonium ions I1 and I11 \vould form. 'These nould subse- 
quently i~ndergo nucleopl~ilic attacli by benzoate ion to for111 1,2-trc~l1s adducts of tlle 
D-glucal triacetate (I). The positive chaig-e of the iodonium ioi~s ~ 1 ~ 0 ~ 1 1 ~ 1  be localized 
mainlj a t  the anomeric ccnter in view of the ability ol  the ring oxygen to  participntc in 
the delocalization. Certainly, lor this reason, nucleophilic attaclc b) benzoatc ion should 
occur largely a t  thc 1-position. I t  may bc noted in this regard that 1,2-anhydl-o-a-D- 
glucopyranose triacetate undergoes attacl; csclusively a t  the 1-position (2). Thercfoi-e, 
the Prevost reactio~l (3) would bc expccted to forni, fronl u-glucal triacetate ( I ) ,  a 
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I ,I<MIEUS .-\SD LEVINE: PREVOST REACTION PRODUCTS 1927 

mixture of the two l-0-benzoyl-2-iodo-2-deoxyhexose triacetates IV ancl V. The relative 
anlounts of these two products presumably would depe~id either on the relative stabilities 
of the transition states leading to the two iodonium ions, i f  these are formed essentially 
irrevel-sibll- in the slow stage of the reaction, or the relative stabilities of the transition 
states for the nucleophilic attack on the iodoniurn ions, if the formation of the ions is 
relatively rapid and reversible. There appears to be no clefinitive information as to 
which of these two stages is rate controlling. 

The large melting point range that we observed for the product suggested that the 
substance was a mixture of the iso~ners IV and V. This condition was clearly substantiated 
by the nuclear magnetic resonance spectrum of the product, which is reported in Fig. 1. 
The spectra of the pure compounds are also reproduced in Fig. 1 since this application 

FIG. 1. The proton magnetic resonance spectra measured a t  GO Mc/s in rhloroform, \\,it11 tctramethyl- 
silane as  an  internal standard, of the procl~~cts which are formed on rcacting D - ~ ~ L I c ~  triacetate \vith iodine 
and silver l~enzoate i11 benzene. Spectrum ;1 is of the crude reaction procluct and sho\vs tha t  the material 
is an  approximately ecl~iimolar r n i s t ~ ~ r c  of the compounds whose spectra arc rcproclucecl in B and C. Spec- 
trum B is of 1 -0 -bc1 i zoy~-~ - iodo -2 -deoxy-p -~ -g~~1cc~~ranose  triacetate (V) and spectrum C is of the a-D- 
manno stcreoiso~ller (IV). 

clearly illustrates the powel- of this relatively new pl~ysical tool in the solution of problerns 
related to purity in the field of carbohydrate chemistry. I t  was a t  once evident from the 
appearance of tn-o doublets, a t  7.16 and 6.58 p.p.m., in the general region characteristic 
of anomeric hydrogens for l-O-acy1 aldoses (4) that the substance xvas an approximately 
1 : l  mixture of two isomeric compounds. The doublet a t  6.58 p.p.m. has a spacing of 
9.G c.p.s. and must therefore arise from the isomer (V) with the P-gluco configuration, 
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wherein the 1-hydrogen is in axial orientatioil and 1- and 2-hydrogens define a dihedral 
angle of about 180". The doublet a t  lower field has a spacing of only about 0.G c.p.s. 
and  nus st arise from a cornpound with 1- and 2-hydrogens in gauche orientation. From 
the above-mentioned mechanistic considerations, the signal would be expected to arise 
from the compound (IV) which has the a-manno configuration. Definitive evidence for 
this assignment of structure is given below. 

A scheme for the separation of IV and V by fractional crystallization was evolved. 
Compound IV melted a t  159.5-160' with [aID + 45.3" in chlorofornl whereas compound 
V melted a t  150-151.5" with [a], f2.2" in chloroform. 

Evidence that compounds IV and V were not anomeric was provided by the following 
acetolysis and ~nethanolysis experiments. Treatment of V with 1: l  acetic acid -acetic 
anhydride containing sulphuric acid to constant rotation led to the formation of a sub- 
stance, 111.p. 109.5-lll.(iO, [a]D f125" in chloroform, which, in view of its rotation and 
the fact that the signal for the ano~neric hydrogen has a half-band width of only 3 c.p.s., 
inust be 2-iodo-2-deoxy-a-u-glucopyranose tetraacetate (VI). On the other hand, a 
similar acetolysis of co~npound IV gave a viscous oil in 91y0 yield with [aID + 41.5". The 
nuclear magnetic resonance spectrum of this oily substance showed it to be a mixture of 
presunlably anomeric compounds devoid of the benzoate group. The signals for the 
ano~neric hydrogens were a t  6.74 and 6.30 p.p.nl., whereas the position of the signal 
for the anomeric hydrogen in compound VI was a t  6.85 p.p.111. Therefore, it is highly 
improbable that con~pounds IV and V are anomeric since, if they were, they \vould be 
expected to yield common products on acetolysis. Treatment of compound V with 
methanolic hydrogen chloride produced methyl 2-iodo-2-deoxy-P-D-glucopyranoside 
(VII), 1n.p. 189-189.5" and [a]D f6.9" in methanol. The identity of this substance was 
firmly established by ammonolysis followed by acetylation to methyl 3-amino-3-deoxy- 
P-D-altropyranoside tetraacetate (5-7). On the other hand, methanolic hydrogen chloride 
converted conlpound IV to a nlethyl 2-iodo-2-deoxyglycoside, VIII,  111.p. 146-147" and 
[aID f49.2" in methanol, in 72% yield. Am~nonolysis of this compound led to deep- 
seated degradation without the fornlation of an aminoglycoside. Further evidence for 
the configurations of compounds IV and VIII is available from a consideration of the 
optical rotations shown in Table I. I t  is seen that there is very good agreement between 
the molar rotations of compounds IV and VIII and those observed for the corresponding 
derivatives of a-D-mannose. Although the molar rotations for the configi~rationally 
related derivatives of D-glucose do not agree nearly as well, the general agreement is 
sufficiently good for the present purpose of assigning configurations to the various 2-iodo- 
2-deoxysugar derivatives. That  co~npounds VII and VIII are in fact 2-iodo-2-deoxy- 
glycosides was firmly established by their hydrogenolysis in near-quantitative yield to 
the methyl 2-deoxy-0- and -a-D-glucopyranosides, respectively. 

Stanek and Schwarz (I) prepared 2-deoxy-D-glucose in low yield by reduction of the 
substance now ltnown to be a nlixture of IV and V using a zinc-copper couple in methanol. 
We observed this reaction to lead to the forillation of water-soluble substances, starting 
either from IV or V and using the zinc-copper couple described by Shank and Schechter 
(8). These contained zinc and liberated D-glucal when hydrolyzed with base. Attempts 
to hydrogenolyze V using a palladium-on-charcoal catalyst in the presence of diethylamine 
in methanol led to the consumption of 2 inoles of hydrogen per mole of V. The product 
of the reaction was not characterized. 

Both the 2-iodo-2-deoxyglycosides VII and VIII rapidly consunled sodiunl hydroxide. 
The gluco cornpound (VII) consumed the base about three times more rapidly than the 
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LHMIEUS AND LEVINE: PREVOST REACTION PRODUCTS 

TABLE I 

Optical rotations of derivatives of D-glucose and D-inannoSe 

Derivative [DID Solvent [ l l l ] ~  

 glucose 
8-D-Glucopyranose pentaacetate 
1-0-Benzoyl-2-iodo-2-deoxy-~-~-glucopyranose 

triacetate (V) 
NIethyl 8-D-glucopyra~loside 
Methyl 2-iodo-2-deoxy-8-D-glucopyranoside (VII) 
Methyl 8-dg1ucopyranoside tetraacetate 
Methyl 2-iodo-2-deoxy-~-~-gl~1copyra1~oside triacetate ( I S )  
a-D-Glucopyranose pentaacetate 
2-Iodo-2-deoxy-a-D-glucopyranose tetraacetate (VI) 

D-Mannose 
a-D-i\/Ia~lnopyra~lose pentaacetate 
1-0-Be1~zoy1-2-iodo-2-deox~~-a-~-mannopyranose 

triacetate (IV) 
Methyl a-D-mannopyranoside 
Methyl 2-iodo-2-deoxy-a-~-man1lopyranoside (VIII) 
Methyl a-D-mannopyranoside tetraacetate 
Methyl 2-iodo-2-deoxy-a-D-mannopyranoside triacetate (S) 

manno epimer (VIII), presumably because of the trans configuration of the 2,3-iodo- 
hydrin group in VII. However, 1.9 equiv of base were collsuined per mole of VII and 
2.9 equiv per ~nole of VIII.  These results undoubtedly are related to elilnination of the 
iodine to form initially 2-deoxy-3-lcetoglycosides, which under the influence of the base 
are degraded to acidic products. These reactions are under investigation. 

Sinall ainouilts of inethyl 2-iodo-2-deoxy-P-D-glucopyranoside (VII) were isolated froin 
the methanolysis of pure l-O-benzoyl-2-iodo-2-deoxy-c~-~-mannopyranose triacetate (IV). 
The formation of this compound requires dissociatioil of the benzoyloxy group, with 
participation of the iodine atom, to lead initially to a l,2-iodonium ion. This ion must 
then decoinpose to soine extent to D-glucal and positive iodine (likely either as methyl 
hypoiodite or iodine chloride), which recombine to forin a 2,3-trans-iodoniuin ion (such 
as 11) which call lead to the forination of VII. I t  is of interest to note from the point 
of view of neighboring iodine participation (9) that the inethallolysis of V afforded only 
a 20% yield of VII. Since VII provecl highly resistant to change under the conditioils 
of methanolysis, it could not be the main product of the reaction. 

EXPERIMENTAL 

Mixtzrre of 1-0-Benzoyl-2-iodo-2-deoxy-triacetate Derivatioes of 8-~-Glz~copyra?zose and a-D-n/Ia?znopyranose 
D-Glucal triacetate (lo),  37.5 g (0.133 mole), was added to 30 g (0.131 mole) of silver benzoate suspended 

in 400 ml of dry benzene. Iodine, 36 g (0.141 mole), was added to the stirred solution and the purple color 
which formed after the addition of each portion disappeared almost immediately. After all the iodine had 
been added the mixture had a faint brown coloration. The mixture was stirred for 30 minutes a t  room 
temperature, the silver iodide was collected by filtration, and the filter cake washed with benzene. The  
combined filtrates were washed with sodium thiosulphate and sodium bicarbonate and Iinally with water. 
The benzene was renloved i?t vacuo to leave 65.4 g (96%) of a crystalline residue; n1.p. 123-148", [DID t25.9 '  
(c, 2.0 in cl~loroform). A study of the soluhility properties of the con~ponents of the nlixture led to the  
follo~ving schenle for their separation by fractional crystallization. 

1-0-Be? teoy~-2- iodo-2-deoxy-~-~-g~z lcopya?~osde  T~iacetate ( V )  
The above-mentioned crystalline mixture, 50 g, was dissolved in 75 ml of acetone, and 150 ml of cycIo- 

hexane was added. There was obtained 6.13 g of crystals, [DID +7.1° (c, 2.1 in chloroform), and mother 
liquor A. After two recrystallizations froill methanol there remained 4.70 g of white crystals, [DID +2.2 
(c, 1.9 in chloroform), with a transition beginning a t  145'. When the melting point was determined a t  a 
sufficiently slow rate to allow con~pletion of the transition, the melting point was 150-151.5". Further 
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recrystallization from either nictlianol or ethanol did not change the melting point or rotation. The n.m.r. 
spectrum (Fig. 1B) sho\~-ed the presence of only one type of anomeric hydrogen. 

In the presence of onefold excess of sodium hydroxide in 50% aqueous clioxane a t  0°, compound V con- 
sumed within 60 minutes 5 equiv of base per mole with the liberation of 1 mole-equiv of iodide ion. 

Anal. Calc. for C1D1-1210~I: C, 43.86; H ,  4.07; I, 24.40. Found: C, 43.61; H,  4.3-1; I ,  24.71. 

I-0-Benzoyl-2-iodo-2-deoxy-a-~-7i~a~1~~.0p~~ru~o.e Triacetate ( I V )  
The crystalline residue obtained after evaporation of solvent from mother liquor A was dissolved in 

350 tnl of benzene, and 700 ml of 30-60" petroleum ether was added. Crystals, 9.8-1 g, were clcposited, 
[ a ] ~  +43.1° (c, 1.8 in chloroform), in mother liquor B. One recrystallization from methanol gave '7.-13 g 
of large white crystals, [ a ] ~  f45.3" (c, 2 in chloroform), m.p. 157-160" with a transition a t  about 150". 
After the transition uras complete, the melting point was 159.5-160". The melting point anel rotation were 
not changed by further recrystallization either from methanol or ethanol. The  n.rn.r. spectrum of the 
product (Fig. 1) showed the presence of only one type of anorneric hydrogen. 

In the presence of a onefold excess of sodium hydroxide in 50% aqueous clioxane a t  0' compound IV 
consumed within 40 minutes 6 equiv of base per mole with the liberation of 1 mole equiv of iodide ion. I t  
is apparent that the elimi~lation of the iodine atom led to the formation of acidic proclucts. 

Anal. Calc. for ClgH2lOoI: C, 43.86; H, 4.07; I ,  24.40. Found: C, 44.13; I-I, 3.96; I, 2-1.00. 
Evaporation of mother liquor B left a crystalline residue with a composition approximately that  of the 

original reaction product. The fractional crystallization was continued until 0.28 g of mixture remained. I t  
was not possible to  obtain a further yield from this residue. The total yields of 1-0-benzoyl-2-ioclo-2-deoxy- 
8-D-glucopyranose triacetate and 1 - 0 - b e 1 ~ z o y l - 2 - i o d o - 2 - d e o x ~ ~ - a - ~ - ~ o s e  triacetate were 1-1.3 and 
20.9 g, respectively. 

Methyl-2-iodo-b-deozy-~-~-gl~~copy~a~to.~ide ( V I I )  
A solution of 10 g (0.0192 mole) of 1-0-benzoyl-2-iodo-2-deoxy-8-D-glucopyranose triacetate in 400 ml 

of 2% methanolic hydrogen chloride was allowed to stand a t  room temperature until it had attained con- 
stant rotation (6 hours). The  solution was then neutralized with silver carbonate and, after filtration, 
hydrogen sulphide was used to  remove silver ion. After removal of the methanol, a n  aqueous solution of 
the residue was decolorized using charcoaI and then evaporated to  5.Gl g of viscous oil. Crystallization 
from ethyl acetate gave 1.19 g (20%) of a crystalline solid, n1.p. 189-189.5", [ a ] ~  +6.g0 (c, 2.1 in n~et l~anol) .  

Anal. Calc. for C7H13061: C, 27.65; H,  4.31; I, 41.74. Found: C, 27.74; H, 4.53; I, 41.32. 
All attempts to  isolate crystalline methyl 2-iodo-2-deoxp-a-D-glucopyranoside from the mother liquors 

were unsuccessful. 
Acetplation of VII in the ~ ~ s u a l  manner using acetic anhydride and pyridine provided a near-quantitative 

yield of methyl 2-iodo-2-deosy-8-D-glucopyranoside triacetate (IX),  m.p. 85-86", [a]D +6.2" (c, 1.3 in 
chloroform). 

Anal. Calc. for C13H190J: C, 36.29; H, 4.45; I ,  29.50. Foui~d:  C, 36.18; I-I, 4.GO; I ,  29.15. 
In the presence of a 50% excess of aqueous sodium hydroxide a t  room temperature, compound VII 

consumed within 20 hours 1.88 milliequiv of base per mole with the liberation of 1 mole equiv of iodide 
ion. 

Methyl 2-Iodo-2-deoxy-a-D-~iza?tnopyrano.~ide ( V I I I )  
Treatment of 1-0-benzoy~-2-iodo-2-deosy-a-~-~~~a1~1~opj~ra~1ose iriacetate (IV) under the same con- 

ditions mentioned above for the gluco isomer led to  the isolation of a compound, m.p. 145-1-16", [a]D $49.2' 
(c, 1 in methanol). 

Calc. for C7HlrOsI: C, 43.86; I-I, 4.07; I, 24.40%. Found: C, 44.13; H,  3.06; I ,  24.00%. 
Acetylation of VIII in the usual manner using acetic anhydride and pyridine gave a procluct (S), [ a ] ~  

$44.9" in chloroform, which failed to  crystallize. The nuclear magnetic spectrum left no doubt that  the 
compound was essentially pure. 

In  the presence of a 50% excess of aqueous sodium hydroxide, compound VIII consumed within 40 
hours a t  room temperature 3 equiv per mole with the liberation of 1 mole equiv of iodide ion. 

2-Iodo-2-deo.vy-a-~-gl~~~opyra~zose Tetraacetate ( V I )  
A solution of 0.269 g (0.5 mmole) l-0-benzopl-2-iodo-2-deoxy-~-~-glucopyranose triacetate in 2 ml of 

1:1 acetic anhydride-acetic acid was added to  0.256 g of 95.570 sulphuric acid in 2 ml of the acetic 
anhydride - acetic acid. After mixing, the volume was adjusted to  5 ml with the 1:1 acetic acid - acetic 
anhydride mixture to yield a solution 0.5 111 in sulphuric acid and 0.1 M in the glucose derivative. The ob- 
served optical rotation in a 2-dm tube of the solution reached a constant value of 13.5" after 15 minutes 
a t  room temperature. After standing for 25 minutes, the product was isolated in the usual manner. An 
oil, 0.20 g (87%), was obtained which crystallized after trituration with 30-GO0 petroleu~n ether. Recrystal- 
lization from benzene - petroleuln ether gave 0.12 g of material; m.p. 109.5-111.5" [a]D + 1%" (c, 1.7 in 
chloroform). 

Anal. Calc. for C14H19001: C, 36.69; H, 4.18; I, 27.70. Found: C, 36.50; H, 3.99; I ,  27.82. 
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Acetolysis of 1 - 0 - B e ~ z s o y l - 2 - i o d o - 2 - d ~ o x y - a - n - n 2 n o 1 y r a o e  Triacetate 
The acetolysis was carriecl out in exactly the same manner as for I-0-benzoyl-2-iodo-2-deosy-~-~-gluco- 

pyranose triacetate. The  specific rotation of the solution reached a rni~linlurn observed value of 1.47" (using 
a 2-clm tube) after standing the solution 0 minutes a t  roorn te~npcrature and remained a t  this value for 
about 42 minutes. The observed rotation of the solution then rose to a constant value of 4.5". The product, 
0.21 g (91y0) of a viscous oil, [elD +41.5" (c, 1.7 in chloroform), was isolated in  the usual manner. The  
nuclear nlagnetic resonance spectrum showed two signals of about equal intensity in the region charac- 
teristic of anomeric hydrogens for this type of compound. One signal was in the form of a singlet a t  6.74 
p.p.m. and the other a doublet a t  6.30 p.p.111. with a spacing of 8.5 c.p.s. Thc  intensities of these signals 
were considerably lower than expected ancl it seems lilcely, therefore, t ha t  the reaction was not restricted 
to replacement of the  benzoylosp group by acetosy group. 

iletlzyl 3-Acetn~i1ido-3-deox-y-p-n-nltro~1yra?zosid Ti-iacetatc 
Methyl 2-iodo-2-deosy-P-~-glucopyra11oside, 0.20 g (0.66 m~nole),  was dissolvecl in 2.5 ml of dry methanol 

saturated with ammonia and the solution, in a sealed tube, was heated for G hours a t  120'. The  methanol 
and ammonia were removed and thc residue mas dissol\7ecl in water. After treatment with silver carbonate 
and then with l~yclrogen sulphicle, the  aqlleous solution was decolorized with charcoal. Evaporatio~l of the  
water ilz vaczio left 0.11 g of a deliquescent white powder, which was acetylated using 1 m l  of pyridine 
and 0.7 ml of acetic anhydride for 22 hours. The product, 0.19 g of a light yellow oil, was isolated in t he  
usual manner and dissolved in a small amount of absolute ethanol. After standing a t  4" for 19 hours there 
was deposited O.1Gg (65%) of a crystalline material, m.p. 189.5-190°, [a],, -123" (c, 1.1 in chloroform), 
-149' (c, 1.2 in methanol). The reported (5-7) physical constants for methyl 3-acetamido-3-deosy-P-~- 
altropyranoside triacetate are: m.p. 18g0, [ a ] ~  -11'3" (chlorofornl). 

Anal. Calc. for C15H?309N: C, -19.86; H, 6.42. F o ~ ~ n d :  C, 50.04; H, G.51. 

~Metlzyl 2-Deox3~-p-~-fil~~copyra?zoside 
-4 solution of 0.303 g (1 tnmole) of methyl 2-iodo-2-deosy-p-D-glucopyranoside (VII) and 0.148 (2.04 

mrnoles) of diethylamine in 10 1111 of water was hydrogenated a t  room te~nperature and pressure using 
0.035 g of palladium on charcoal as catalyst. The  theoretical amount of hydrogen was talcen up in 16 
minutes. After 30 minutes, the catalyst was removed by filtration and the filtrate was treated with silver 
carbonate to  remove iodide ion and then with hydrogen sulphide to remove silver ion. After evaporation 
of the water and diethylamine ilt oaczlo an  aqueous solution of the residue was decolorized with charcoal. 
Evaporation of the water left 0.15 g (84yh) of crystalli~le ~naterial  which, after recrystallization from ethyl 
acetate, melted a t  121.5-13,2°, [ a ] ~  -4G.9" (c, 1.0 water). The physical constants reported (11) for methyl 
2-dcoxy-p-~-glucopyr:~11oside are: m.p. 122-123", [ a ] ~  -48.4" (water). 

Alfetl~yl 2-Dco.vy-p-~-gl1?cof13~ra?zosidc Ti-iacctatc 
X solution of 0.10 g of methyl 2-deosy-P-D-glucopyranoside in 0.7 ml of pyridine and 0.5 ml of acetic 

anhyclriclc \\.as allowecl to stand for 18  hours a t  4'. The product, 0.17 g of crystalline material, was isolated 
in the ~rsual manner. After recrystallization from ether - 30-GOo petroleum ether, the material melted a t  
07-09", [ a ] ~  -34.8" ((., 0.9 in chloroform). Methyl 2-deox~~-p-~-gl~1copyranosiclc triacetate is reported (5) 
to melt a t  96-!)7°, [all, -30.2" (tetrachlorocthane). 

il{etllyl 8-Dco.vy-a-n-glr~cop31~(~~zosidc 
I-Iydrogenation of 0.303 g (1 mmole) of methyl 2-iodo-2-dcoxy-a-~-111a1111opyrnnoside (VIII) and purifi- 

cation of the product in the  same manner as  describecl ahove for the 0-anomer gave 0.16 g (897;) of material 
which was recrystallizetl from ethyl acetate. The  s ~ ~ b s t a n c c  melted a t  '33.5-0-L.j0, [elD f 143" (c, 0.9 in 
methanol). Methyl 2-tleosy-a-~-glucopyral1oside is reported (11) to melt a t  92-93', [a]" f 1-15' (c, 0.8 in 
methanol). Thc  tri-0-acetyl derivative failed to crystallize. 

Reductions z~itlz Zinc-Copper Coz~plc 
1-0-Benzoy1-2-iodo-'3-deos~-~-g1~1cose triacetate (0.15 g) was dissolved in 6.5 ml of absolute methanol, 

and 0.7 g of zinc-copper couple (8) \\-as added. The mixture was stirred for 8 hours a t  room tenlperature. 
After filtration, the filtrate \\-as evaporated to dryncss i ? r  vacuo and the residue was talcen up ill chloroform. 
Evaporation of the clarified chloroform solutio11 left 0.15 g of a white, semicrystalli~le, waxy solid which 
gave a strong positive test for zinc. 'The matcrial, which was partially soluble in water and gave an  immediate 
precipitate with silver nitrate, was suspended in water and titrated with aqueous sodium hydroside. One 
equivalent of base per molec~~lar  weight of starting nlaterial was rapidly consumed. A further equivalent 
of base was consumed slightly less rapidly. A non-combustible precipitate was formed, which lilcely was 
zinc oxide. Filtration and evaporation h veczlo left a residue which was acetylated with pyridine and acetic 
anhydride. A 74'3 yield of a substance characterized as  D-glucal triacetate (mixed melting point and 
infrared spectra) was obtained. 

A similar reduction of l-~-benzoy~-2-iodo-2-deosy-a-~-mannopyranose triacetate gave a 79% yield of 
n-glucal triacetate. 
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