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ABSTRACT 

Stereospeclfic hydroxylatlon of 3-deoxy-1,2 5,6-dl-O-lsopropyhdene-3-C-trans- 
and 3-C-crs-(methoxycarbonylmethylene)-a-D-rranose (2 and 3, respec- 
tively), with potassmm permanganate m pyrxdme afforded 3-C-[S- and R-hydroxy- 
(methoxycarbonyl)methyl]-1,2 5,6-dl-0-lsopropyhdene-a-D-glucofuranose, (6 and 7, 
respectively), m a combined yield, after chromatography, of 43% Selective formation 
of monomethanesulfonates (9a and 10a) and p-toluenesulfonates (9b and lob), 
followed by treatment with sodium azlde and reduction of the azlde, afforded the 
methyl 2-D-(and 2-L-) (3-deoxy-1,2 5,6-dl- 0-Isopropyhdene-a-D-glucofuranos-3-yl)- 
glycmates (12a and 13a, respectwely) Basic hydrolysis of the latter compounds ylelded 
2-D- and 2-L-(3-deoxy-1,2 5,6-dl-O-isopropylidene-a-D-glucofuranos-3-yl)glyc~ne (12b 
and 13b, respectively) The structures of the glycosyl ammo acids were correlated with 
that of r_-alamne by circular dlchrolsm 

DISCUSSION 

Polyoxms A-L, found m 1965, are a group of ankfungal agents produced by 
Streptoamyces cacavz var asoenszs and are useful as an agrxultural funglade’ 

The structures of the polyoxms, estabhshed by degradatlve chemical studies’ l ‘, 
was confirmed by chemical synthews3-’ The prmcrpal structural features of all of 
the polyoxms Include the following (z) possession of 5-ammo-5-deoxy-D-allofurano- 
syluromc acid sugar moiety’, and (zz) a unique L-ammo acid moiety attached to C-d of 
the nbofuranosyl ring 

In view of the fact that the mtroductlon of branching at C-3 on the sugar 
moiety of naturally occurring nucleosldes has been found to result m mterestmg 
changes m the bIologIca actlvlty of the nucleosldes6, it seemed of interest to synthesize 
structural analogs of the sugar moiety of the polyoxms m which the ammo acid moiety 
would be attached to C-3, rather than C-4, of the sugar In this paper, we report the 
synthesis of two analogs of the sugar moiety of the polyoxms, one havmg an a-L and 
the other possessing the a-D-ammo acid moiety attached by a carbon-carbon bond 
to C-3 of the sugar moiety This paper IS a follow-up to a previous paper’ m which we 
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reported the stereospecific synthesis of 2-L-(3-deoxy-1,2-O-lsopropylldene-c- 
allofuranos-3-yl)glycme 

The first step 111 the syuthesls mvolved utlllzatlon of the key Intermediates 
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3-deoxy-1,2 5,6-d~-U-~sopropyl~dene-3-C-trans-(methoxycarbonylmethylene)-a-~-rrbo- 
hexofuranose (Z), a compound previously descnbed’, and m addltlon, the crs Isomer 
of 2 (compound 3) Both of these unsaturated sugars were obtamed m a 3 1 mxture by 
condensmg 1,2 5,6-dl-O-lsopropyhdene-a-D-nbo-hexofuranos-3-~oseg (1) with phos- 
phonoacetlc acid trlmethyl ester m the presence of potassmm tert-butoxlde at room 
temperature Hydroxylation of the tram-unsaturated sugar (2) w&h osmmm tetra- 
oxide, osmmm tetraoxlde-hydrogen peroxlde, and potassium permanganate m 
pyridme, proceeded stereospecfically’ to afford 3-C-[S-hydroxy(mer.hoxycarbonyl)- 
methyl]-1,2 5,6-dl-U-rsopropyhdene-a-D-glucofuranose (6) A przorl, It could therefore 
be assumed that a slmlar reaction apphed to the unsaturated sugar 3 would afford 
the &astereolsomenc dlol7 Because of the great difficulty of obtammg pure 3, it was 
decided to use the mixture of unsaturated sugars 2 and 3 m the hydroxylatlon step m 
the hope that the resultant dlols could be separated This indeed proved feasible, and 
the mixture of 2 and 3 afforded the nuxture of dlols 6 and 7 m the same ratlo as that 
of the unsaturated sugars The dlols were readdy separated by column chromato- 
graphy on t 1 c -grade slhca gel with benzene-ethyl acetate as developer under pres- 
sure, to afford pure 6 and 7 m a combmed yield (after chromatography) of 44% or 
greater, dependmg on control of the reaction condltlons The structures of the dlols 
were asslgned on the basis of their optlcal rotatory dlspersxon (o r d ) and circular 
lchrolsm (c d ) spectra (see Fig 1) compared with that of lactic acid Based on 
mechanistrc conslderatlons lo, It was assumed that the permanganate IOII would attack 
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Fig 1 Circular-dlchroism curves of branched-cham a-hydroxy ester sugars 6 and 7, D- and L- 

(3-deoxy-glucos-3-yl)armno acid esters 12a and 13a, and D- and L-ammo acids 12b and 13b 
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the trans-unsaturated sugar 2 from the less-hindered face of the molecule and 
therefore, the configuration of the carbon atom of the exocychc branched cham would 
be the same as that of L-lactic acid lf This Indeed proved to be the case, and 6 IS 
therefore suggested to be 3-C-[S-hydroxy(methoxycarbonyl)methyl]-I ,2 5,6-di- U- 
isopropyhdene-cr-D-glucofuranose The diastereoisomeric dio17 displayed the opposite 
c d curve to that of 6 and it therefore must be 3-G[R-hydroxy(methoxycarbonyl)- 
methyl]- I ,2 5,6-di-O-lsopropyhdene-ct-D-glucofuranose 

From the products arismg from the hydroxylation of the unsaturated sugars 
there were isolated two additional products 1 and 5 m I9 and 3% yields, respectrvely 
The first proved to be identica1 with the ketose 1, evidently ansmg by over-oxidation 
of the dials Prolonged reaction of the unsaturated sugars with permanganate m- 
creased the yield of the ketose. The minor component 5 exhibited two carbonyl peaks 
at 1720 and 1740 cm-’ m its I r spectrum, thus mdrcatmg an a-keto ester groupmg 
The presence of the ketone group was confirmed by the fact that sodium borohydrrde 
reduction of 5 yrelded the dlols 6 and 7 In addition, treatment of 5 with hydroxylamme 
afforded a crystallme oxlme, namely 1 ,2 5,6-di-O-isopropyhdene-3-C-(methoxydi- 
carbonyl)-a-D-glucofuranose oxime (8) 

Mesylatlon of the dials 6 and 7 afforded the monosulfonates 9a and 10a m 
74% and 80% yields, respectively, after chromatography Similarly, tosylation of 6 
and 7 afforded 9b and 10b m almost quantitative yields m both cases 

Displacement of the tosyI, or preferably the mesyl, group with sodium azide 
rn N,N-dimethylformamlde under anhydrous conditions at 55-60” m the dark, and 
subsequent reduction to the z-ammo ester, did not proceed stereospecifically as 
expected, but mstead gave the same apparent eqmhbrmm mixture of 12a and 13a 
Independent of which sulfomc ester (9a or IOa) was used The ratio of 12a to 13a was 
generally of the order 1 3 and was approximately the same for reaction times of 18 to 
82 h In a typical reaction of 40-h duration, 12a and 13a were obtamed m 17 and 51% 
yields, respectively, based on sulfonate consumed In addmon, the reaction did not 
proceed to completion even after 120 h under the foregomg conditions The unreacted 
sulfonate was readily separated from the two cr-ammo esters by column chromato- 
graphy on t I c -grade sihca gel under pressure 

The displacement reaction had to be conducted under strictly anhydrous 
conditions to prevent reversion of the pure sulfomc ester to a mixture of the dials 
6 and 7 Hydrolysis of the methyl ester also occurred when the crude azrde was 
hydrogenated m ethanol, methanol or ethyl acetate, and hence the hydrogenation 
was effected m ahydrous benzene over 5% palladmm on charcoal, when reduction 
was complete in 1 25 h, with no apparent hydrolysis of the ester 

The apparent lack of specificity m the formation of the a-ammo ester 12a from 
the sulfonate 9a, and similarly 13a from lOa, IS noteworthy This phenomenon might 
probably be due to the fact that each sulfomc ester is undergomg conversion mto the 
cr-audo esters by two competing reactions (z) firstly, m whrch the adjacent tertiary 
C-3 hydroxyl group participates, and (II) secondiy a reaction mvolvmg direct displa- 
cement of sulfomc ester by the azide ion In the first reaction, the hydroxyl group at 
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C-3 displaces, via an mtramolecular mechamsm, the sulfonate group, to afford an 
epoxlde This epoxlde may subsequently be attacked at the less-hmdered, exocychc 
posltlon to afford the a-azldo ester having the same stereochenustry as the starting 
dlol Thus, the a-ammo ester 13a or 12a produced on reduction of the azldes via the 
first mechamsm would have the same stereochemistry as the starting dlol6 or 7 In the 
second reaction, the sulfonate 1s displaced by the azlde by an SN~ mechanism and 
thus the ammo ester rmght be expected to have the opposite configuration from that 
of the starting dlol As a consequence, each sulfonate nught be expected to afford a 
dlastereolsomerlc mixture of products Support for this postulation IS provided by the 
fact that the correspondmg 3-deoxy analog p-toluenesulfonate of lob was converted 
excluslveIy mto an a-ammo ester having a configuration opposite from that of the 
starting compound7 

The a-ammo ester 13a, assigned as methyl 2-L-(3-deoxy- I,2 5,6-dl-O-lsopro- 
pyhdene-a-D-glucofuranos-3-yl)glycinate on the basis of Its intensely posmve Cotton 
effect” (see Fig I), was carefully hydrolyzed in 1 25% aqueous methanohc sodium 
hydroxide (1 I soIutlon of methanol and 2 5% aqueous sodium hydroxide solution), 
at the compIetlon of the reaction, as shown by t 1 c , the product was passed through 
a short coIumn of Rexyn RG-51 (H’) resin Elutlon with water afforded the unbIocked 
ammo acid 2-L-(3-deoxy-I ,2 5,6-di- U-isopropyhdene-a-D-glucofuranos-3-yl)gIycme 
(13b), which crystalhzed m 85% yield on removal of the solvent under vacuum The 
c d spectrum of 13b also exhibited a posltlve peak at 212 nm m 0 5~ HCI m 95% 
ethanol, m agreement with the observed posltlve Cotton effects of other L-ammo 
acids l2 

Similarly, hydrolysis of the a-ammo ester (12a), ylelded the crystalline a-ammo 
acid (12b) Because both 12a and 12b exhibited intensely negative Cotton effects (see 
Fig l), both possess the same stereochemistry at the choral exocychc carbon atom, 
and 12b must be 2-D-(3-deoxy-1,2,5,6-di-O-lsopropylidene-a-D-glucofuranos-3-y1)- 
glycme 

The a-keto ester 5, briefly mentioned as a component of the oxrdatlon mixture 
of either the oxldatlon of pure trafzs-unsaturated sugar 2 or of the oxldatlon of a 
mixture of ~rans- and czs-unsaturated sugars, IS a potentlaIIy useful compound as an 
mtermedlate in further ammo acid syntheslsX3 Is Attempts to obtain the a-keto 
ester by oxldatlon of either dlol 6 or 7 (or m admlxture) by the potassmm perman- 
ganate-pyndme method resulted m totat oxldatlve cleavage of the dlol to afford the 
ketose 1 Slmllarly, treatment of 6 or 7 with ruthemum tetraoxlde or Sarett oxidation 
faded to improve the yield of 5 

Treatment of 5 with hydroxylamme hydrochloride m pyndme resulted m the 
formation of the expected oxlme 8 m 81% yield However, attempts to reduce the 
oxlme 8 to an a-ammo ester by using platinum oxide m methanol, at atmosphenc 
pressure or at 40 Ib in-*, for periods of up to 3 days at room temperature, failed 
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ExPERmENTAL4 

General - P m r. spectra were determmed m deutenochloroform solutron 
wrth Me,& as the mtemal standard by usmg a Vanan XL-100 spectrometer Optreal 
rotattons were measured at ambrent temperature wrth a Perkm-Elmer model 141 
automatrc polanmeter. The c d measurements were performed wrth a Jasco J-20 
Automatrc Recording spectropolanmeter at room temperature, and 1 r spectra were 
recorded on a Perkm-Elmer 337 spectrometer. Column chromatography was per- 
formed on t 1 c -grade Srhca Gel G, wlthout binder, (Mondray) under a pressure of 
4-8 lb In-’ and flow-rates of 70-140 ml/h T I c with Srlrca Gel G (Mondray) was 
used to momtor all reactrons All meltmg pomts were determmed on a Lettz mrcros- 
cope heatmg-stage, model 350, and are corrected Chemical analyses were performed 
by Mr P Borda, Mrcroanalyttcal Laboratory, Umversrty of Bntrsh Columbra, 
Vancouver. 

Oxzdation wzth potasszum permangarzate of the unsaturated esters (2) and (3) to 
yzeld 3-C-[& and R-hydroxy(methoxycarbonyl)methy&I,2 5,6-dz-O-zsopropylzdene-a- 
D-ghtcofkranose (6 and 7, respectrvely), and I,2 5,6-dt-O-sopropyhdene-3-C-(metJzoxy- 

drcarbonyZ)-a-D-glucofzuanose (5) - Accordmg to the prevrously pubhshed pro- 
cedure l, a mutture of the unsaturated esters 2 and 3 (2 6 g) m water (20 ml) and 

pyndme (40 ml), mamtamed internally at -5O, was treated dropwrse, wrth vigorous 
sttmng, wrth a solutron of potassxum permanganate (1 4 g) III water (40 ml), added 

durmg 20 mm The reactron mrxture was extracted wrth chloroform (5 x 200 ml) 
The combmed orgamc extracts were washed with water, drred over sodmm sulfate, 
and evaporated to yield a yellow syrup (2 2 g) Column chromatography on t 1 c 
grade srhca gel (120 g, column drmensrons 4 x 25 cm) packed and eluted with 3.1 
benzene-ethyl acetate, under a pressure of 8 lb m-‘., afforded the a-keto ester 5 
(75 mg, 3%), ketose 1 (0 41 g, 19”/0), dlol 7 (0 34 g, 12%), and dtol 6 (0 89 g, 31%) 
An analytrcal sample of 5 was prepared by molecular drstrllatron [a]F f78 2” 
(c 0 7, chloroform), AzF 3400 (OH), 1720 (C=O), 1740 cm-’ (CO,Me), rcDc13 3 99 

(d, 1, J,,z 4 Hz, H-l), 5 06 (d, 1, J4.5 7 Hz, H-4), 5 45 (d, 1, H-2), 6 01 (s, 1, 

OH) 
Anal Calc for C15HZ209 C, 52 02, H, 6 40 Found C, 52 05, H, 6 50 
AnaIytrcal samples of 6 and 7 were prepared by molecular lstrllatron at 

lOSo/ 1 torr Dloi 7 had & 0 25 (srhca gel, 3 1 benzene-ethyl acetate, [a]F +19” 
(c 1 6, chloroform), AEz 3480 (OH), 1740 cm-l (CO&H,), o r d (c 0 07, ethanol 
[@lltIo +2140”, [@l216 O”, [@lzzo -1960”, [@l228 -3510” (trough), [@L -3400”, 

C@LSJ - 1080”, cQ%oo -258”, cd (c 0 13 ethanol) [e],,, -6410”, [61Zlo -7640”, 

WI 212 -7760” (trough), [0],,, -5730”, [6],,, -2180”, r’mc13 4 13 (d, 1, Jl,z 4Hz, 
H-l), 5.40-6 05 (m, 5), 6 20 (s, 3, C02Me), 6.30 (s, 1, OH, exchanges m D,O), 6 36 
(s, I, OH, exchanged by l&O) 

Anal Chic for C15HZ409- C, 51 72, H, 6 94 Found- C, 51 59, H, 6 99 
Drol 6 had RF 0 15, [a]g2 +54” (c 1 5, chloroform), o r d (c 0 07, ethanol) 

C@lzro +950”, [@l220 i-3530”, [@l224 +3770” (peak), [@12so +3530”, [@]2s0 +1720”, 
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[Q6]3oo +620"; cd (c 0 10, ethanol), [@I,,, +2800", [0],,, +5&O" (peak), [&, 

+3135O, m,, +660",~CDC'34 15(d,l, J1,s 3 8 Hz, H-l), 5 56 (d, 1, H-2), 5 60-6 10 
ioverlappmg peaks), 6 18 (s, 3, C02Me), 6 54 (s, 2, two OH, exchanged by m D,O) 

AnaZ Calc for C15HZ409- C, 5172, H, 6 94 Found C, 51 50, H, 6 93 
I,2 S,d-Dz-O-zsopropyZzdene-3-C-[R-metZzyZszz~nyZoxy(metZzoxycarbo~yZ)methyZ]- 

cr-D-gZzKofnranose (lOa) - Methanesulfonyl chlonde (0 960 g) was added dropwlse 
to a solution of 7 (0 965 g) m pyndme (15 ml) at 0”. After the solution had been 
stu-red overmght at -25”, dlchloromethane (50 ml) and Ice-water (50 ml) were added, 
and the resultant aqueous layer extracted with dlchloromethane (2 x 25 ml) The 
combmed extracts were washed with saturated sodmm hydrogen carbonate solution 
(25 ml), water (25 ml), dried over calcmm sulfate, and evaporated under dlmmlshed 
pressure to a brown 011 that was then chromatographed on a column of t 1 c grade 
s&a gel (50 g, column dunenslons 4 x 15 cm) under a pressure of 8 lb In-‘, packed 
and eluted wth 4 1 benzene-ethyl acetate, to afford 10a (0 971 g, 80%) An analytIca 
sample was prepared by recrystalhzatlon from ether-hexane and subhmatlon at 
130”/0 1 torr, m p 126 5-127 0”, [or]i3 +54 8” (c 1, chloroform), 7cnc’3 4 03 (d, 1, 
J1 z 3 5 Hz, H-l), 4 74 (s, H-l’), 5 56 (d, 1, H-2), 5 65-6 05 (overlappmg peaks, 4), 
6 14 (s, 3, CO,Me), 6 22 (s, OH, exchanges m D,O), 6 85 (s, 3, SO,Me), 8 47-8 68 
(4s, 12, 4Me) 

AnaZ Calc for C,6H260,,S- C, 45 07; H, 6 15 Found C, 44 94; H, 6 23 
1,2 5,6-Dz-0-zsopropylzdene-3-C-[S-methyZsul]- 

c+D-gZzzcofuranose (9a) - To the dlol6 (0 700 g) m pyndme (8 ml) at O”, was added 
methanesulfonyl chlonde (0 700 g) After the solution had been stn-red for 18 h, 
dlchloromethane (25 ml) and Ice-water (25 ml) were added The resulting aqueous 
phase was then extracted with dlchloromethane (2 x 25 ml) The combmed orgamc 
extracts were subsequently washed with a saturated sodmm hydrogen carbonate 
solution (25 ml) followed by water (25 ml), dned over calcmm sulfate, filtered, and 
evaporated under dImunshed pressure to yield an orange sohd (0 806 g) Pressure 
chromatography on t 1 c -grade slhca gel (40 g) packed and eluted mth benzene-ethyl 
acetate (3 1) afforded 9a as a clear syrup that crystalhzed on standmg (0 641 g, 74%) 
An analytlcal sample was prepared by recrystalhzatlon from ether-hexane and subh- 
matlon at 145” and 0 1 torr, m p 160 O-160 5”, [or]:* +39 2” (c 0 4, chloroform), 
I ‘2 3400 (OH), 1740 cm-’ (C02Me). T~‘*~ 4 10 (d, 1, J1 2 4 Hz, H-l), 4 44 (s, H-l’), 
5 36 (d, 1, J4 5 6 Hz, H-4), 5 56 (d, 1, H-21, 5 55 (q 1, JSS6 6 Hz, H-5), 5 86 (m, 2, 
H-6), 6 19 (s, 3, C02Me), 6 54 (s, 1, OH, exchanged by wth DzO), 6 77 (s, 3, S03Me), 
8 53-8 70 (4s, 12, 4Me) 

Anal CaIc for C16HZ6011S C, 45 07, H, 6 15 Found C, 44 95, H, 6 09 
I,2 5,6-Dz-0-zsopropylrde-3-C-[R-p-TolylsrZ]- 

Ir-D-ghzofuranose (lob) - The dlol 7 (0 110 g) and p-toluenesulfonyl chlonde 
(0 300 g) m pyndme (2 ml) were stirred for 18 h at room temperature Water (10 ml) 
was added and the solution was extracted wth chloroform The chloroform phase was 
dned and evaporated under dlmnushed pressure to yield a crystallme product (0 155 g, 
97%) that was recrystalhzed from chloroform-hexane (or methanol) to afford fine 
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% 
needles, m p 185-l 86”, [ali +40 0” (c 2 2, chloroform), ~~~~~~ 4 17 (d, 1, J1 Z 3 5 Hz, 
H-l), 4 52 (s, 1, H-I ‘), 5 4-6 1 (m, 5), 6 95 (s, 1, OH) 

Anal Calc for C22H30011S- C, 52 55, H, 6 12 Found C, 52 60, H, 6 01 
I,2 5,6-Dz-O-zsopropylzdene-3-C-[S-p-to~y~szz~~zyZoxy(met~zoxycarbonyl)metizyl]- 

a-D-ghtcojirranose (9b) - DIOI 6 (0 030 g) m pyrrdme (1 ml) and p-toluenesulfonyl 
chlonde (0 040 g) were mamtamed for 18 h at room temperature Water (5 ml) was 
added, and the solutron was extracted with chloroform to grve a crystalhne sulfonate 
m quantrtatrve yreld An analytrcal sample was recrystalhzed from ethanol-hexane, 
m p 132-133”, [a]E5 t72” Cc 1 2, chloroform), rcDC’3 4 19 (d, 1, J, Z 3 5 Hz, H-l), 
4 93 (s, 1, H-l’), 5 75 (d, 1, H-l), 6 25 (s, 1, OH) 

Anal Calc for C,2H3001 rS C, 52 55, H, 6 12 Found C, 52 32, H, 5 95 
Methyl 2-D-(3-deoxy-I,2 5,6-dz-O-zsopropylzde~ze-cr-D-glzlcofzzra?zos-3-yl~giycznate 

(12a) and nzethyi 2-L-(3-deoxy-I,2 5,6-dz-O-zsopropylzdene-~-~-glrrcofuranos-3-y~)glyc- 
znate (13a) - Methanesulfonate 9a (300 mg) and sodmm azrde (300 mg) m NJV- 
dlmethylformamrde (20 ml were warmed for 40 h at 55-60” (not higher) n-r the dark, 
after winch trme the reaction mrxture was evaporated to dryness The resrdue was 
suspended m drchloromethane and filtered Evaporation of the solvent afforded a 
clear syrup (295 mg) that revealed two spots on t 1 c , R, 0 66 and R, 0 30 (slhca gel, 
4 1 benzene-ethyl acetate), the faster-movmg spot correspondmg to the azrdo sugar 
11, and the slower component to unreacted sulfonate Benzene (15 ml) and 5% 
palladrum on charcoal (150 mg) were added rmmedrately and the mrxture was 
hydrogenated for 1 25 h at room temperature and atmospherrc pressure Frltratron 
and evaporatron of the solutron afforded a clear syrup (293 mg) that showed that the 
faster-movmg a-audo-ester had been reduced to grve two mnhydrm-powtlve com- 
ponents RF 0 58 (major) and RP 0 47 (mmor) (srhca gel, ethyl acetate) whereas the 
methanesulfonate remamed unchanged Preparatrve t I c (6 plates of 20 x 20 cm) 
afforded the a-ammo esters (96 mg, 70% based on sulfonate consumed) and unreacted 
sulfonate (126 mg) Column chromatography of the partly purified cr-ammo esters on 
t 1 c-grade s&a gel (60 g) packed and eluted wrth 1 9 benzene-ethyl acetate under 
Slb III-~ pressure, afforded two pure compounds 

Compound 12a (18 mg, 17%) twrce drstrlled at lOSo/ 1 torr had [a]:’ f33 5” 
(c 2 3, chloroform), AFg 3400 (OH, NH2), 1740 cm-’ (COIMe), c d (c 0 19, 95% 
ethanol) [f$,, -4070”, [B],,, -5430”, [6],,, -5700” (trough), [&,-, -4710”, 

VI 230 -1550”, rcDC’3 4 13 (d, 1, J1 2 4 Hz, H-l), 5 57 (d, 1, H-2), 5 50-6 15 (over- 
lappmgmulttplets), 6 21 (s, 3, CO,Me), 7 45 (broad smglet, 3, OH and NH2 exchanges 
m D,O), 8 48 (s, Me), 8 56 (s, Me), 8 67 (s, Me), 8 69 (s, Me) Irradratron at r 4 13 
collapsed the doublet at r 5 57 to a smglet 

Anal Calc for C1sHzsNsO C, 51 88, H, 7 25, N, 4 03 Found C, 51 91, H, 
729, N, 395 

Compound 13a (59 mg, 51%) twrce drstrlled at lOSo/ 1 torr had, [a]:’ +53” 
(c 1, chloroform), I.:: 3400” (OH, NH,), 1740 cm-l (CO,Me), c d (c 0 19, 95% 
ethanol) [@203 +3620”, [6]207 +4070” (peak), [0],,, +2260”, [0]230 +450”, rcDC13 
4 16 (d, 1, J1 2 3 5 Hz, H-l), 5 71 (d, 1, H-2), 5 45-6 15 (overiappmg multrplets), 
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the ratio of 7 to 6 to be 3 1 The mrxture was subJected to preparatrve t I c (slhca gel, 
3 1 benzene+zthyI acetate, three trmes developed) to afford pure 7 (0 020 g) and pure 
6 (0 007 g) Both were rdentmed by n m r spectroscopy and by comparison with 
previously obtamed samples 

Preparatron of 2,2 S,d-dr-O-isopropylrdene-3-C-(methoxydrcar~ony~)-u-~-gIl~co- 
furanose oxme (8) - A mixture of 5 (0 130 g) and hydroxylamme hydrochlonde 
(0 200 g) m pyndme was heated for 3 h at 100” Pyndme was then removed under 
vacuum, and water (10 ml) added The resultmg solutron was extracted wrth chloro- 
form (3 x 10 ml) After combmatron, drymg, and evaporatron of the orgamc extracts 
there was obtained 8 (0 11Q g, 81%) as a compound homogeneous by t I c A portron 
of the product was subbmed at 1 loo/O 1 torr to grve a whrte sohd; m p 45’, [@ +73” 
(c 0 5, chloroform), zcnclli 4 10 (d, 1, Ji ,2 3 Hz, H-l), 5 35 (d, 1, J4,* 4 Hz, H-4), 5 56 
(d, 1, H-2) 

Anal Calc for C,,H,,NO,- C, 49 86, H, 6 43, N, 3 88 Found C, 50 00, H, 
6 64, N, 4 12 

ACKNOWLBDGHENT 

The authors thank the Natronal Research Council of Canada for Gnancral 
support. 

REFERENCES 

(a) S SUZUKI, K Isoho, J NAGATSU, T MIZT-ITANI, Y KAWASHIMA, AND T MIZUNO, J Antr- 
brows, Al8 (1965) 131, (b) K ISONO, J. NAGATSIJ, Y KAWA~HIMA, AND S SUZUKI, Agr. Blol 
Chem ,29 (1965) 848, (c) K ISONO, J NAGATSU, Y KAWSHIMA, H YAMAGATA, K SASAKI, AND 
S SUZUKI, Agr BIOI Chem , 31 (1967) 190, (d) K ISONO, K A~AHI, S SUZUKI, J Amer Chem 
Sot ,91 (1969) 7490 
(a) K ISONO AND S SUZUKI, Tetrahedron Left, (1968) 203, (b) K ISONO AND S SUZUKI, Tetru- 
hedron Left, (1968) 1133 
T NAI~A, T HASHIZIJME, AND M NISHIMURA, Tefrahedron Lett , (1971) 95 
N P DA~~ODARAN, G H JONES, AND J G MOFFATT, J Amer Chem Sot. 93 (1971) 3812 
H OHRUI, H KUZUHAIW, AND S EMOTO, Tetrahedron Letf , (1971) 4267 
(a) R F NLITT, M J DICKINSON, F W HOLLY, AND E WALTON, J Org Chem ,33 (1968) 2490, 
(b) E WALTON, S R JENKINS, R F NIJTT, AND F W HOLLY, J Med Chem , 12 (1969) 308 
A ROSENTHAL AND K SHUDO, J Org Chem, 37 (1972) 4391 
A ROSENTHAL AND L NGUYEN, J Org Chem ,34 (1969) 1029 

9 (a) P J BEYNON, P M COLLINS, AND W G OVEREND, Proc Chem Sot, (1964) 342, (b) 

K ONODERA, S HIRANO, AND N KAZ~HIMURA, J Amer Chem Sot , 87 (1965) 4651, (c) K 
ONODERA, S HIRANO, AND N KASHIMURA, Carbohyd Res ,6 (1968) 276 

10 (a) H 0 HOUSE, III “Modern Synthetic ReactIons”, W A BENJA~~IN Inc , New York, NY , 1965, 
p 142, (b) F D GUNSTONE, m R A RAPHAEL, E C TAYLOR, AND H WINBERG (Eds ), Adeunces 

In Org Chem , Methods and Results, Vol 1, J Wiley, Interscience, New York, NY (1960), 
103-147, (c) M FIESER, A Qurrrco, A NICKON, W E ROSEN, E J TARLTON, AND L F. FIZSER, 
J Amer Chem Sot ,75 (1953) 4066 

11 J C CRAIG AND S K ROY, Tetrahedron, 21 (1965) 1847 
12 J C CRAIG AND S K ROY, Tetrahedron, 21 (1965) 391 
13 E J COREY, RONALD J MCCAULLY, AND H S SACHDEV, J Amer Chem Sot, 92 (1970) 2476, 

and references therem 
14 E J COREY, HARBANS S SACHDEV, J ZANOS GOUGO~A~, AND W SAENGER, J Amer Chem Sot , 

92 (1970) 2488 


