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Part III’. Epimino and oxazolidinone derivatives of 
2-amino-%deoxy-D-allose 
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In a recent study of the reactlons mvolvmg nelghbormg groups at C-2 and C-3 
of 2-ammo-2-deoxy-D-glucose and 2-ammo-Zdeoxy-D-altrose denvatlves’, the sterlc 
reqmrements and reactlon condltrons for tndentate nelghbormg groups were estab- 
hshed m order to obtam 2,3-eplmmes or 5-membered heterocycles The dlaxlal trams 
drsposltlon of the leavmg group and of the nelghbormg group, the axial arrangement 
of the glycosxdlc groups, and the high baslclty of the reagents are known to favor 
epmune formation’. Goodman has revlewed the Influence of the conformatlon on 
these competlttlve reactIons’. 

In the ehmmatxon of the mesyloxy group of benzyl2-acylammo-4,6-O-benzyl- 
Idene-2-deoxy-3-O-methylsulfonyl-P_D-glucopyranosldes, only the baslclty of the 
reagent was found to be of importance Sodmm Isopropoxlde, which IS more basic 
than 1s the previously used sodmm ethoxlde”, was selected as the reagent. It had been 
used for the preparation of 3,Pepoxldes of 2-ammo-2-deoxy-D-galactose and 
-D-allose3, and later4 of 2,3-epmunes by anchunencally asslsted ehmmatlon of 
sulfonyloxy groups Irrespective of the substituent on the mtrogen atom, compounds 
5-7 gave only hen@ 4,6-O-be~lldene-2,3-ldeoxy-2,3epunmo-8-~-~op~nos~de 
(l), although the leavmg and partlclpatmg groups had a dlequatonal dlsposltlon, 
and no axial glycosldlc group was lundermg ‘*’ form&on of a 5-membered hetero- 
cycle Phenyl oxazohne, which could have resulted from 5, and oxazohdmone, which 
could have resulted from 7, were shown to be absent m the respective reactlon 
nuxtures The epmune 1 was characterued by i%tolylsulfony1(2), N-(2,4_dnutrophenyl) 
(3), and N-acetyl(4) denvatlvcs Attempts to cleave the epnnmo rmg of the syrupy, 
but chromatographcally pure, N-acetyl derlvatlve 4 with ammoma gave only 1. 

When a weakly basic reagent, potassnun acetate in aqueous 2-cthoxyethano1, 
was used, compounds 5-7 formed 5-membered heterocycles Whereas a stable phenyl 
oxazohne had resulted6 from treatment of the N-benzoyl derlvatlve 5, the methyl 

*For the prewous paper III tixs series, see K Mlyal and P H Gross, J Org Chem ,34(1969) 1638 
From the Ph D thesis, W D Rhoads, Uruverslty of the Pacific, February, 1968 
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oxazohne, presumably resultmg from the N-ace@ denvatlve 6, was hydrolyzed under 
these condrtron@. The N-(benzyloxycarbonyl) denvatrve 7 gave the oxazohdinone 8, 
whrch was rdentrcal wrth an authentrc sample6 When the benzyhdene group of 8 
was spht off, the resulting 9 could not be obtamed m crystalhne form The N-acetyl-dr- 
O-acetyl derrvatrve 10 and the 6-O-trrtyl derivative 11 were well characterized The 
latter compound is useful for drsacchande syntheses. 
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3 R = 2 4-dmrro,,henyl 
4 R=AC 

7 Q = benZylQxycarbanyl 
e 9 R=R*=H 

10R =R-=Ac 
11 R = H R-z ,r 

ExPFBIhfENTAL 

Meltmg pomts were determmed on a Thomas-Hoover meltmg-pomt apparatus 
model No 6404 H, and are uncorrected Optrcal rotatrons were measured wrth a 
Rudolph polanmeter, model No 956 Infrared spectra were recorded with a Perkm- 
Elmer Spectrophotometer, model 337, on potassmm bromrde peliets. All compounds 
were found to be homogeneous and drfferent from then precursors by thm-layer 
chromatography on S&a Gel GF (Merck) wrth chloroform contammg a sufficient 
portron of ethanol or hexane to produce &-values between 0 2 and 0 7 The spots 
were visualized by spraymg wrth sulfuric acid (lO-15%) m methanol, and heatmg 
at 120” The mrcroanalyses were performed by Alfred Bemhardt of the Mrkro- 
analytrsches Laboratonum, Max-Planck-Instrtut fur Kohlenforschung, Muhlherm, 
Germany. 

Benzyl 4,6-O-benzyI~dene-2,3-drdeoxy-2,3-ep~?n~no-~-~-al~opyranos~de (1) - 
Sodium (0 23 g, 10 mmoles) was dissolved m 2-propanol (10 ml) and anhydrous 
droxane (30 ml)_ Benzyl2-acylarmno-4,6-O-be~hdene-2-deoxy-3-O-methylsulfonyl- 
P-D-glucopyranosrde (4 mmoles, acyl = benzoyl’, acetyl’, or benzyloxycarbonylg) 
was added to tins solutron, and the mrxture was heated for 18 h at reflux, cooled, 
and filtered The filtrate was evaporated rn vacua, and the resrdue was treated wrth 
water The precrprtate was titered off and recrystalhzed from methanol to give 
flaky crystals (0.8 g, 62%), 149”, [a]:: (c 1.0, YE:. 3320 
740 and (Ph) cm- 

AnaZ Cab C,,H,,N04 C, 80; H, 24; N, 15; 0, Found 
C, 93; H, 38; N, 20, 0, 02. 

The denvatrve, benzyl 2,3-acetyleplmino+-O-benzyhdene-2,3- 
drdeoxy+D-allopyranosrde was prepared 1 (0 g) wrth (5 ml) 

acetrc anhydnde 29 g) 20”. After 3 days, the resultmg solution was poured 
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onto me, whereupon 4 precrpitated as a syrup It was washed with ice-cold water, 
dned by azeotroprc evaporatron zn vacua with ethanol and toluene, and gave a syrup 
(0 37 g) which was found to be homogeneous and different from 1 on t 1 c.; e 1710 
(N-AC) cm- ‘. The N-H absorptron at 3320 cm- r shown by 1 was absent m the 1 r. 
spectrum of 4 

Benzyl 4,6-O-benzyZ~dene-2,3-d~deoxy-2,3-(p-toZylsuifonyl)epzmino-8_~-allo- 

pyranostde (2). - A solution of 1 (OS g, 1 52 mmole) m anhydrous pyndme (10 ml) 
was treated urlth ptoluenesulfonyl chlonde (0 35 g, 18 3 mmoles) at 10”. After 12 h 
at 0°, the nurture was poured onto me, and the resultmg precrprtate was Gltered off 
and recrystalhzed from a large volume of 2-propanol to grve white needles (0.44 g, 
60%), m.p 266-267”, [a]g6 - 17 5” (c 1.0, pyndine), F& 1330, 1160 (sulfonamrde), 
755,730, and 710 (Ph) cm-‘. 

Anal Calc. for C,,H,,NO, C, 65 70; H, 5 51; N, 2 84; 0, 19 45 Found 
C, 65 58; H, 5.56; N, 2.94, 0, 19.68 

Benzyl 4,6-0-benzyZzdene-2,3-drdeoxy-2,3-(2,4-d~ni~rop~eny~epzmino-~-~aZlo- 

pyranoszde (3) - A rmxture of 1 (0 5 g, 1.5 mmole), sodmm hydrogen carbonate 
(1 g), l-lluoro-2,Pdrmtrobenzene (0.3 g, 1 8 mmole), and N,N-tiethylformamrde 
(7 5 ml) was stnred for 22 h at 25” Ice-water was added, and the resultmg precrpltate 
was filtered off It was recrystalhzed from 2-propanol to gave hght-yellow crystals 
(0 39 g, 51%); m.p 72-74”, [a]E3 -271” (c 1.0, pyndme), v= 1600, 1525, 835 
(dlmtrophenyl), 1340 @‘h-N), and 700 (Ph) cm- ’ 

Anal. Calc for C,,H,,N30s: C, 61.78, H, 4.59, N, 8.31; 0, 25 32 Found 
C, 61 54, H, 4 95, N, 8 22; 0,25 44 

Benzyl 4’,6’-O-benzyIldene-2’-deoxy-B-D-allopyranosrdo[2’~’ 4,5+2-oxazolrd- 

znone (8) - Renzyl 4,6-0-benzyhdene-2-(benzyloxycarbonyl)ar3-O- 
methylsulfonyl-j3-D-allopyranoslde (7) (3 0 g, 54 mmoles) and potassmm acetate (3 g) 
m 2-ethoxy-ethanol (90 ml) contarmng 5% of water was heated for 5 days under 
reflux The reaction mrxture was kept 24 h at 0” and filtered The filtrate was evapo- 
rated zlz vacua, and the syrupy resrdue was treated with excess water. The tan crystals 
whrch formed were collected, washed wnh water, dried, and recrystalhzed twrce 
from absolute ethanol to grve 0 9 g (43%) of long, white needles, m p. 205-206”, 
[# + 13” (c 1.0, pynhne), v,,, KBr 3300,175O (oxazohdmone), no amide II absorptron, 
and 700 (Ph) cm- ’ The identity w.tth authentic matena16 was establrshed by com- 
panson of the 1 r spectra (rdenrlcal), rmxed m p. 206”, and identical mobihty on t 1 c 

Benzyl 4’,6’-dr-O-acetyi-2’-deoxy-~-~-alZopyranosrdo[2~,3’~4,~~-~-acetyl-2-oxa- 

zolzdmone (10) - To a soluhon of 8 (0 6 g, 1 6 mmole) m glacral ace&c acid (22 ml), 
water (12 ml) was added dropulse during 50 mm at 80”. The solvents were removed 
in vacua and then by coevaporatron with ethanol and toluene The residual syrup, 
presumably benzyl-2’-deoxy-/3-D-allopyranosido[2’,3’ 4,5j-2-oxazohdmone 9 was 
found to be d&erent from 10 and homogeneous on t 1 c It was drssolved m pyridme 
(5 ml), treated with acetrc anhydnde (4 3 g, 42 mmoles) for 4 days at 20”, and poured 
onto ice The syrupy precipitate was treated with water, drred azeotropically wnh 
ethanol and toluene, and recrystalhzed from 2-propanol to give white flakes (0 21 g, 
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32%), m p. 89-91”, @]E3 + 39” (c 1.0, pyndine); ei 1785 (O-AC), 1740 (oxazo- 

&&none), 1695 (WAC), and 705 (ph) cm-‘. 

Anal. Calc for Cz0Hz3N09 C, 57.00, H, 5.50; N, 3 33; 0, 34 17. Found 
C, 57.09; H, 5 58, N, 3.16, 0,34 53. 

se?zzyZ 2’-deoxy-6-~-triphenyi~ethyl-~-D-a~~opyranos~do[2’,~’ 4,5]-2-oxazolid- 
inone (11) - A solutton of 9, prepared from 8 (0 6 g) as above, 1x1 pyndme (2 ml) 
was shaken wrth chlorotriphenylmethane for 24 h at 25”. The mixture was poured 
into ice-water, and the precipitate was collected, dned, and recrystallized from a 
mixture of toluene, ether, and hexane to gve svhte crystals (0 2 g, 24%), m p. 215-217O, 

Call2,2 -9” (c 1 0, pyndme); ei 3400, 1760 (oxazohdinone), and 705 (Ph) cm-l. 
Anal. Cab for C,,H, ,NO, C, 73 72, H, 5 81, N, 2 61; 0, 17 86 Found 

C,7388, H, 581,N,280,0, 1793 
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