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ABSTRACT 

Selectrve oxrdatron of the pnmary hydroxyl group of 1,3-U-benzyhdene- 
D-arabrmtol (1) wrth methyl sulfoxlde-N,N’-d~cyclohexylcarbodnmlde-pyndmmm 
trrfluoroacetate (Pfitzner-MoEatt reagent), followed by debenzyhdenatron, provided 
a route for configuratronal conversion of D-arabmose mto D-lyxose (4) The same 
reactron-sequence was then used for the syntheses of the L enantromers The sugars 
prepared were purtied by ion-exchange column chromatography 
byord.,nmr,tlc,andglc. 

INTRODUCTION 

and characterized 

The configuratrons of various drastereorsomenc sugars are related through a 
common aldrtol, for example, D-arabmose, D-arabmrtol, and D-lyxose Thrs relation- 
shrp offers, 111 prrncrple, a srmple route for the syntheses of uncommon and labeled 
aldoses from common ones Although Fischer’s proof of the D-glucose structure 
provrdes a classical example of this type of interconversion of configuration, hrs 
syntheses of L-gulose IS neither direct nor practical, because rt mvolves too many 
intermediate steps Prevrous attempts to oxrdrze aldrtols directly to the aldoses 
resulted m poor yields, and mrxtures of products of hrgher oxrdation-states1g2 

The advent of the Pfitzner-Moffatt oxrdatron techmque suggested the use of thrs 
method for a facrle cotiguratronal mterconversron of the type described Thrs method 
efficiently oxrdrzes Isolated pnmary and secondary hydroxyl groups to the correspon- 
dmg aldehydes or ketones, under very mrld conditrons3. Thrs report deals wrth the use 
of the Ritzner-Moffatt oxidant, drmethyl sulfoxrde (Me,SO)-N, W-drcyclohexyl- 
carbodnnude @CC)-pyrrdunum trrfiuoroacetate, for the conversron of 1,3-O- 
benzyhdme-D-arabmrtol (1) mto D-1yXOS.e (4) Once the reactron condrtrons had been 
established, a slm~lar synthetic sequence allowed the preparation of L-lyxose, startmg 
from 1,3-U-be~~dene-L-arablIlltol. 
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Preparation of the aldehyde by %tzner-Moffatt oxidation of the isolated 
pnmary alcohol group of 1 was technically difficult On the preparative scale, column 
chromatography of the final reaction-product was reqmred to mve the pure syrupy 
sugar, free from side products Smular dlfficultles undoubtedly Impeded punficatlon 
of 3’-O-acetylthymidme-5’-aldehyde, the product of Pfitzner and Moffatt’s first 
report3 Exphclt pur&atlon procedures were described m the synthesis of 1,2 3,4dr- 
O-lsopropyhdene-cr-o-galacto-hexodlaldo- 1,5-pyranose by oxxdatlon of a C-6 pnmary 
hydroxyl group4 (compare ref 5) In the present report, intermediates and final 
products were obtamed m adequate yzelds and were charactermd by g 1 c , t 1 c , 

formatlon of denvatlves, n m r spectroscopy, and comparison of optlcal rotatory 

data Thus new techmque could be used for the mterconverslon of other saccharides, 
between D-glucose and L-gulose for example and it could also faclhtate the preparation 
of uncommon, radloactive sugars 

RESULTS AND DISCUSSION 

The success of this synthesis depends on two factors (a) the oxIdatlon must be 
hrmted to the aldehyde stage, (6) the oxidation should be selective for primary alcohol 
groups The tist point was convmcrngly estabhshed by Pfitzner and Moffatt when 
they showed that their oxldatlon leads, even over prolonged reactlon-penods3, 
exclusively to aldehydes or ketones without any traces of the corresponding acids 
However, competltlve studies between the dflerent classes of alcohols have not been 
reported, and pnor to this mvestlgatlon the questlon of selectlvlty toward the pnmary 
alcohol function of a sugar remamed in doubt. 

The available literature suggests that the rate-hmltmg step of the Me,SO-DCC 
oxidation may be the nucleophllic attack of an alcohol @OH) on the lomc Me,SO- 
DCC mtermedlate 5 leading to the formation of the alkoxysulfonmm salt 6, If this 1s 
correct, the reaction should be susceptible to the stenc requirements of the attacking 
nucleoptie, m tlus case the protected aldrtol Support for this wew IS provided by the 
degree of stenc preference shown by tlus reagent m the oxldatlon of 11 cr-hydroxy- 
progesterone and 11 j?-hydroxyprogesterone The equatorlally orlented 11 a-hydroxyl 
group IS readily oxxdlzed m the presence of either anhydrous phosphonc acid or 
tnfluoroacetlc acid as the proton source, the 11/3-hydroxyl group remained com- 
pletely unreacted under smxlar reaction-condltlons6 

H 
C&H,,N=C-NC6H,, 

I 

o-‘+“‘2 

RO-ZMe2 

6 

5 

Consldermg these results, it seemed reasonable to expect some degree of stenc 
preferecce in the proposed oxrdatlon Thrs report demonstrates the feaslblhty of the 
conversion of D-arabmose via D-arabimtol into D-lyxose and also provides evidence 
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for at lease partial selectrvrty of the Me2SO-DCC oxrdant toward the primary alcohol 
groups of certam monosaccharides 

The 1,3-benzylidene acetal (1) of D-arabmitol was prepared by a hterature 
method’, with moticatton of the Isolation procedure The meltmg pomt of the 
product agreed with the reported value, and the specmc rotation ([c$$~ + I1 O”) 
accorded wrth the value reported by Fluharty’ but drffered from that of Haskms 
ef al ’ who reported [a]:’ -7 6” (c 2 0, pyrrdme) G 1 c of the per(trrmethylsrlylated) 
derivative revealed a homogenous product, and a smular result was obtamed by 
t 1 c Both procedures would have detected any unreacted aldrtol The yreld of com- 
pound 1 was low, and varratrons in the reactron condttions farled to mcrease rt Use of 
zmc chlorrde as the Lewrs-acrd catalyst led to the dlbenzyhdene acetal Other m- 
vestigators lo have also recorded low yrelds for the monobenzyhdenatron of L- 

arabmrtol, m contrast to the orrgmal report’ 
The purified product gave charactenstrc hydroxyl and phenyl absorptron bands 

m the 1 r and the n m r spectrum of a ljrophrhzed solutron m D,O revealed a smglet 
(benzybc proton) shifted to lower fields (6 5 75) than observed9 m the analogous 
2-phenyl-1,3-droxane structure (6 5 20) The deshreldmg of this acetal-rmg proton 
may be attnbuted to the presence of the axially or-rented drhydroxyethyl group m 
compound 1 A srmrlar shrft to lower field IS observed for the benzyl proton of the 
2,4-cychc acetal rmg m 1,3 2,4-dr-O-benzyl~dene-L-arabmrtol’” The avarlable data 
suggests that the charr conformatron of 1, havmg an equatonaily onented phenyl 
substrtuent and an axially or-rented drhydroxethyl group, IS favored over the alternative 
charr conformatron la 

a-l@? 
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HCOH 

HO 
0 

7 
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1 R= H 

2 R = -C&!SMe 

Ph 

CH20H 

The mild, ambrent-temperature reactron condrtrons and the essentrally neutral 
medium of the Me,SO-DCC oxrdatron are Ideally suited for retention of the acrd- 
sensitive benzyhdene protectmg group present m the conversron 2+3 In our experren- 
ce, pyrrdmmm trrfluoroacetate IS the most convement proton source m the oxrdatron 
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of 1 The storchrometry reflects the commonly employed ratros of reactants, and the 
excess of DCC employed IS converted mto the msoluble N,N’-dtcyclohexylurea by 
addition of oxahc acid, the Iatter IS concomrtantly converted to carbon dtoxtde and 
carbon monoxrde’ ’ Although the oxrdation step proceeded smoothly, rsolatron and 
punficatron of the resultant 3,5-O-benzyhdene-D-lyxose (3) proved consrderably more 
drfficuit As thts product IS parttally water-soluble, extractton of 3 mto an orgamc 
phase could not be accomphshed efficrently, and thus resrdual amounts of water- 
soluble srde products and Me,SO were not removed by partrtromng at thrs stage 
Evaporatton of the ether phase gave a small amount (0 2 g) of a sohd that was not 
N,iV’-drcyclohexylurea. it showed a negatrve SchtfF test, and it may have been the 
(methylthlo)methyl ether derrvatrve 2 

The crude, syrupy aldehyde 3 drsplayed m its I r spectrum a strong carbonyl 
band and absorptrons due to the phenyl C-H out of-plane bendmg modes T 1 c 
Indicated the presence of one major reducmg component and a trace of a penodate- 
benzrdme-posrtrve product mdtcated by chromatography to be lyxose The latter 
evrdently arose from partral, but slight, hydrolyses of the acetal, erther durmg the 
oxtdatton or durmg rsolahon D-Atabmose mrght have been formed by mrgratron of 
the acetal group durmg the oxrdatron, but this sugar was not present m the product 
It is also possible that ketones could be formed by oxtdatton of the secondary 
hydroxyl groups, but such products were not detected by chromatography. 

Pure compound 3 was obtamed by column chromatography on srhca gel, It 
faried to crystalhze but It was homogeneous by t 1 c Debenzyhdenatton of 3 gave 
homogeneous D-lyxose (4) The n m r spectrum of D,O-exchanged, chromato- 
graphrcally pure 3, m chloroform-d, revealed a characterrstrc aldehyde-proton srgnal 
(6 9 65) and a deshrelded benzyhc proton (6 5 55) It IS expected on conformatronal 
grounds and by analogy with compound 1 that the favored conformatton of 3 is the 
one deptcted 

Acrd-catalyzed hydrolyses of 3 gave crude D-lyxose (4) that by t 1 c and g 1 c 
contamed a small proportion of D-arabmrtol As the startmg materral (1) used was 
devord of the free aldrtol, the occurrence of the latter m the final product must have 
been due to mcomplete reactron at the oxrdatron step Both benzyhdene derrvatrtes, 1 
and 3, possessed srmrlar but not rdentrcal mobrhtres on t 1 c , and were not un- 
equrvocally resolved durmg routme t 1 c analysrs of crude 3 Efforts to crystalhze 4 
from the crude reactron product farled, ana column chromatography on srhca ge:ei drd 
not afford completely pure product However, Ion-exchange chromatography of the 
borate complex of the product, accordmg to a modrfied hterature method, afforded 
homogeneous 4, the a!dttol was apparently retamed on the resin columnl* 

The final product 4 was characterrzed extensrveIy by physrcal methods, m 
partrcular by n m r and o r d data The chromatographrc analyses, partrcularly g 1 c , 

also support the rdentrficahon The n m r spectra of each of the four common 
pentoses m D,O are quote charactensttc, parrrcularly the Jl 2 values and the chemrcal 
shifts of the anomerrc protons The observed pan of doublets at S 5 01 and 4 87 for 4, 
correspondmg to H-l CL and H-l j? respectively, rdenttfy it as a$-lyxopyranose The 
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measured anomenc-proton ratlo of H-l a 70% IS m good agreement with the reported 
value m the same solvent, and further supports the configuratIona assignment 1 3 

Earher we postulated the possible formation of D-arabmose m this synthesis, 
however, the n m r spectrum of 4 pnor to, and after column chromatography, did 
not show signals at 6 5 25 (H-1 /I) and 4 51 (H-l a) (lit values 6 5 34, and 4 60, 
respectively) ’ 3 that would have corresponded to the anomenc-proton doublets of an 
equlhbrated D,O solution of a known sample of D-arabmose under similar condltrons 
The only slgmficant difference between the n m r spectrum of 4 prior to chromato- 
graphy, and the spectrum of the chromatographed product, was a higher proton 
count for the former sample and additional bands m the 6 4 1-d 4 region This result 
IS consistent with the presence of some D-arablmtol m the crude product The variance 
m the anomeric assignment given to the low-field doublets m the spectra of the 
respective sugars, namely 6 5 08 (H-l ar) for D-lyxose us 5 5 34 (H-l j3) for D-arabmose, 
was established’ 3 b y equlhbratmg the sugars m DzO Lemleux and StevensI 
ratlonahzed the n m r parameters for D-lyxose m D20 by assummg that It exists 
equally m both the 1C and Cl chair conformations Crystalline /?-D-arabmose IS 
known from X-ray analysis, to exist as the pyranose m the 1C conformatlon’4, 
durmg mutarotatlon m D,O the 6 4 51 (ht 6 4 60)13 doublet IS produced and IS 
asslgned as H-l CL, and no other signals arise m the regon 6 5 5-4 5 (except the HOD 
signal) The n m r data for 4 thus firmly establish the lyxopyranose configuratlon 

As expected ’ ‘, no Cotton effect was observed between 200 and 600 nm m the 
o r d spectrum of a mutarotated solution of 4 The plam dispersion-curve observed 
IS readdy distmguished by Its rotational magmtude from the slmllar curve for a 
mutarotated solution of D-arabmose The specific rotation, [or];:, - 13 8”, for com- 
pound 4 IS m good agreement wth reported values In the 205-190-nm region, the 
curve for D-lyxose appeared to reach a maxlmum, however, thrs result IS not rehable 
because the absorption occurs very near the limit of the mstrument’s range The o r d 
data presented establishes the D enantiomenc configuratlon of the lyxopyranose 
structure 

Both crystallme and syrupy 4 were homogeneous by t 1 c , neither D-arabmose 
nor D-arabmitoi RF 0 26 (A) were detected The compounds m question are resolved 
by t 1 c , but the drfference m the respective moblhtles IS not large and rehance on thxs 
single cntenon could be mlsleadmg The g 1 c separation of the per(tnmethyMy1) 
ethers provides a better cntenon for the Identficatlon and the purity of compound 4 
The mutarotated syrup isolated by column chromatography, and also the crystallme 
product were examined, and they showed a charactenstlc reversal of a jl anomerlc 
ratloZ6. The former product showed a doublet, the maJor peak RM 0 41 correspondmg 
to the denvatlve of the a anomer, Integration of peak areas gave an a B ratlo of - 7 3, 
This value IS m good agreement wth the n m r. result obtamed for the mutarotated 
product The freshly prepared O-trlmethylsdyl denvatlve of the crystalhzed 4 etiblted 
an anomeric ratlo of N 1 9 and IdentIcai retention-times. The crystallme product thus 
conslsts almost entirely of the jI anomer, Gus conclusion IS also supported by the fact 
that the a anomer has a lower m p The possible side products D-arabmitol (RM 0 51) 
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and D-arabmose [I$0 49 (B) and I& 0 68 (a)] were not detected m the final product 
The combined evrdence firmly estabhshes that not conversron of D-arabinose to 

D-lyxose was achieved The yield (71% overall) obtamed from the converslon steps 
was adequate and can probably be Improved The syntheses of L-lyxose paralleled the 
one described for the D enantromer m all major detarls As expected, the o r d 
spectrum rmrrored the one obtamed for the D isomer The preferentral oxtdation of a 
prrmary alcohol group, III the presence of a free secondary hydroxyl group, has been 
demonstrated, and further mvestrgatrons to fully quantrtate thus aspect of the syntheses 
are m progress The method described may find useful apphcatrons m the study of 
carbohydrate metabohsm 

EXPERlMENTAL 

General methods. - Melting pomts were determmed on a Rerchert macro 
melting pomt stage and are uncorrected T r spectra were recorded wrth a Perkm- 
Elmer 237B Spectrophotometer for 1% drspersrons m potassmm bromide (drsc) 
Specific rotations and o r.d spectra were measured on a Cat-y-60 spectrophotometer 
thermostated at 25 0 &O 1” N m r spectra were obtamed at -30’ with either a 
Vanan T-GO or an HA-100 spectrometer Unless otherwrse stated, spectra were 
obtamed for eqmhbrated -30% solutions in DsO a 10% concentratron of sodium 
4,4-dimethyl-4-alapentanoate-2,2,3,3-d, (TSP deuterated) (Merck) was employed 
as the Internal standard (6 0 00) and lock srgnal T 1 c was effected on glass plates 
coated v&h a 250~,um layer of Srhca Gel G (Brmkman), the developmg systems 
employed were (A) 4 5 1 butyl alcohol-acetrc acid-water, and (I?) 4 6 3 pyndme- 
butyl alcohol-water Vrsuahzatron was achreved with either sulfunc acid, rodme 
vapor, Schfl, or penodate-benztdme sprays G 1 c was camed out with a Hewlett- 
Packard model 5750B gas chromatograph equipped wrth a thermal-conductrvrty 
detector, dtsc integrator and a column (243 8 x 0 635 cm) packed wrth 10% (X&J) 
Carbowax 154U, supported on SO-100 mesh, acrd-washed DMCS-treated Chromsorb 
W Operation was Isothermal at 130”, unless otherwise stated Hehum was the carrier 
gas at the flow rate of -60 ml/mm at 40 lb m - * pressure All of the carbohydrates 
were chromatographed as theu tnmethylsrlyl ethers, prepared accordmg to a standard 
procedure ’ 7 or by using TRI-SIL reagent (Prerce). The retentron tines reported are 
relatrve to that of the per(tnmethylsrly1) ether of D-manmto1 (.& 1 0) used as the 
Internal standard Dlmethyl sulfoxlde was dned by drstrllatlon under drmrmshed 
pressure and stored over activated Lmde Molecular &eve, Type 4A Elemental 
analyses were performed by Galbrarth Labs , Knoxvrlle, Tenn 

Preparation of i,3-O-benzybdene-D-arabinitol (1) - A slow stream of dry 
hydrogen chlorrde gas was passed mto a suspension of D-arabmrtol (40 0 g, 
0 263 moles) m drstllled benzaldehyde (33 ml) for approxunately 3 h, and then the 
mrxture was allowed to sohdlfy Followmg to the hterature method’, tnturatron m 
the cold with dilute sodmm hydrogencarbonate and then water gave a white sohd 
(15 8 g). Concentratron of the aqueous phases under drmrmshed pressure yrelded an 
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addmona 8 7 g of crystalhne sohd The combined crops were dried m OQCZ~O over 
phosphorus pentaoxide, and extracted wrth ethyl acetate in a Soxhlet apparatus The 
coored extract gave the product as a crystallme mass of needles, yreld 24 2 g (38%), 
m p 149 5-150 5“ (ht m p 151-152”)‘, ,Jzfi 3400-3200 broad (OH), 1080 (Ph-0), 
740, 680 cm-l (Ph), C=O absent, n m r data 6 7 55 (Iproton smglet), 5 75 (l- 
proton smgiet), 4 29 (2-proton doublet), 4 00 (3-proton multrplet), and 3 80 (Zproton 
doublet) 

AnaI Calc for C12H160s C, 59 99, H, 6 71 Found C, 59 85, H, 6 65 
The hrgh yields ( >80%) cIarmed m the literature were not achieved The 

specfic xotatron, I&& + 11 0" (c 1 3, abs ethanol) was m agreement with the data of 
FIuharty*, but drllered from that recorded m pyrxdme by Haskms et al ’ The com- 
pound was chromatographrcally homogeneous by t 1 c , RF 0 57 (A), rodme and 
penodate-benudme positive, by comparison D-arabmitol had R, 0 26 (A) and 
D-arabmose RF 0 22 (A) The per(tnmethylsily1) ether showed a smgle component 
(RAf 1 19) by g 1 c , the D-arabmitol derlvatrve gave RM 0 51 

3,5-o-~e~z~~zrde~e-D-~~x~~e (3) - To a stirred solution of 1,3-U-benzyhdene- 
D-arabmmtol (1, 1 5 g, 6 4 mmole) m anhydrous drmethyl sulfoxide (30 ml) containing 
N,N’-dlcyclohexylcarbodllmlde (5 13 g, 24 9 mmole), was added anhydrous pyndme 
(0 5 ml) and trlfluoroacetlc acid (0 24 ml, 3 23 mmole) The mixture was strrred for a 
total of 18 h at m-25”, and then fihered The filtrate was diluted w&b anhydrous ethyl 
ether (30 ml), treated wnh a solution of oxalic acid (1 6 g) m anhydrous methanol 
(5 ml), and stirred for 1 h until evolution of carbon dioxide ceased The resultant 
suspensron was filtered and the sohd resrdue was rdentrfied as N,N’-chcyclohexylurea 
(5 5 g) by its 1 r spectrum, and m p (225-226”) 

The fiitrate was diluted with an equal volume of water and a small residue of 
N,N’-drcyclohexylurea was filtered off Followmg partltionmg of the phases, the 
ether layer was discarded (negative Scluff test) and the aqueous layer (pH -5, 
posrhve SchifT test) was concentrated under dimmlshed pressure at 25” to a clear syrup 
of the crude aldehyde 3, which was subsequently dried m uacuo over phosphorus 
pentaoxlde, yield 1 3 g (85%), 1,,, KBr 3350 (-OH), 2870 (-CHO), 1725 (C=O), 800 cm- ’ 
(Ph) T 1 c showed one major component (SchrfT and rodme posrtrve) RF 0 54 (A), 
R, 0 65 (B/, and a trace of a slower (Schrff and perrodate-benzrdme posmve) com- 
ponent, RF 0 31 (A), RF 0 42 (B), mrgratmg as Iyxose by chromatography, a control 
sample of D-arabmose had R, 0 22 (A), R, 0 31 (B) 

Chromatographrc purrfcatron of 3,5-0-benzyhdene-D-Zyxose (3) - A solution of 
crude 3 (0.25 g) in 2 ml of chloroform was applied to a srhca gel (EM-PF254) column 
(35 x 1 cm) which was eluted with 49.1 chloroform-isopropyl alcohol by using a high 
pressure (Milton Roy) mrm-pump, and fractions were assayed by t 1 c (solvent B), 
SclufF and sulfunc acid reagents) The fractions contaimng 3 were pooled to gave 
0 20 g of a clear syrup (80% recovery), n m r data (chloroform-d, Da0 exchanged) 
6 9 65 (l-proton doublet), 7 50 (5-proton singlet), 5 55 (l-proton singlet), 4 30 
(2-proton doublet), and 4 00 (3-proton multiplet) 

D-Lyxose (4) - A solution of crude 3 (10 g, 4 2 mmole) m 0 05~ sulfuric acid 
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(30 ml) was kept for 5 h at 35”. The hydrolyzate was brought to pH 5 5 by the addition 
of AG-l-X8 (HCO;) resin The resin was removed by fihratron, and the filtrate was 
concentrated to a low voIume under lmuushed pressure and extracted three times 
with ether. Further evaporation alforded crude 4 as a hght yehow syrup, which was 
dned over phosphorus pentaoxlde, yield 0 56 g (3 73 mmole, 88%) G 1 c Indicated 
the presence of approximately 1% of arablmtol (R,, 0 51) T 1 c gave a similar result; 
the malor component 4 had RF 0 31 (A), R, 0 42 (B), and gave positive penodate- 
benndme and SchB tests, and a tract contammant had RF 0 25 (A), RF 0 31 (B), and 
was penodate-benzldme positive, Schlff negative. 

Chromatograplzy and anal’yszs of Nyxose (4) - A solution of the crude, 
syrupy 4 (0 250 g) m 2 ml 0 lhi bone acid was applied to a column (1 5 x 40 cm) of 
AG-l-X8 (borate) resm (Rio-Rad) accordmg to the method of Z111” Elution was 
performed with a Holter (model RL175) pump and a solution of changing borate 
concentration, grving a hnear pH gradient between 7 5 and 9 0 Fractions (8 ml) were 
collected automatically and momtored for reducmg saccharide by the Park colori- 
metric assaylg Positive fractions (40-55) were pooled, concentrated zn vacua at 25”, 
neutrahzed with Dowex-50 X8 @I+) resm, fiItered, and evaporated zrz vacua to 
dryness Methanol (20 ml) was added and evaporated off zn vacua, and the procedure 
was repeated 3 times The resultant hght-colored syrup (0 21 g, 84%) was dried over 
phosphorus pentaoxrde, dissolved m hot ethanol (3 ml), seeded, and kept at 4” 
Gradual crystaIhzatron occurred After 24 h, an equal volume of isopropyl alcohol 
was added and the mixture was agam kept at 4” for - 1 week The ciystalhne 4 had 
m p 115-116” (ht 117-118” for the B anomer) z”~21 The 1 r spectrum was identual 
with that of a known sample The product was homogeneous by t 1 c (solvent 
systems A and B) C 1 c of the per(trimethyIslIy1) derivative of crystalhne 4 gave 
Rhf 0 41 (aj small, 0 57 (8) large, a j? ratio 0 6 9 5, the mutarotated syrup gave 
R, 0 41 (a) large, 0 57 (8) small, a j? ratio 6 5 3 3 The o r d. spectrum of the mutaro- 
tated syrup showed a plam dispersion curve to 200 nm, [a]~~g - 13 8”, [a] $zo - 82 5” 
(equal , c 1 65, water), ht [a]k4 - 14 0” (c 7 7, water)20 A control of D-arabmose had 

C&g59 - 105”, [a]~~o -550” (eqml , c 1 0, water), plam dispersion curve The n m r 
spectrum of 4 (hne positions established relative to cahbratron srde-bands) gave 
6 5 01 (I-proton doublet, J1 2 4 0 Hz, H-la, 70%), 4 87 (l-proton doublet, J1,2 
1 4 Hz, H-l jl, 30%), and other signals m a narrow band at 6 3 54 1 

A solution of crystallme 4 (0 1 g) in 1 ml of water was treated wrth 2&duutro- 
phenylhydrazine (0 13 g) in 5 mi of abs ethanol accordmg to a conventional pro- 
cedure ’ 2 Recrystalhzation of the orange-colored solid from 85% ethanol-water 
afforded a crystaIhne product m p 170-171”, after drying at 80” over phosphorus 
pentaoxrde. 

Anal. CaIc for C,,H,,N.+Os C, 40.01, H, 4 27, N, 16 96 Found C, 40 20, 
H, 449, N, 17.11. 

L-Lyxose - The enantiomenc 3,5-O-benzyhdene-L-arabimtol, prepared from 
L-arabmrtol, showed a specific rotation [a]gzg - 11 1” (c 1 0, abs. ethanol) and 
m p. 148-149” It was treated wnh the Me,SO-NJ?‘-dicyclohexylcarbodunude 
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reagent m a manner analogous to that for the D enanfiomer and Isolated m hke 
manner All of the physlcal parameters, and the I r and n m r spectra, were ldentxcal, 
except for the posltlve plam o r d curve observed, [a]zz9 + 14 0”, [a]& +83’ 
(eqml , c 1 60, water) 
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