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Wechter  s in photochemical  react ions of 5a-hydroxy-6B-  
azido steroids. It is possible,  however ,  to rationalize the 
format ion of D-gluconoimino-l ,5-1actone (23) and of 25 
without  invoking the nitrene 22; instead,  23 and 25 m~.y 
arise by synchronous  processes  involving the el imination 
of molecular  ni trogen f rom the exci ted azide (see Refs. 3 
and 6c). It is clearly very difficult to distinguish be tween  
the various mechanis t ic  possibilities. Moreover ,  the 
effect responsible  for  ei ther  chain-degradat ion or the 
reversal  to the starting azide in a particular case is not  
immediately apparent .  However ,  the work descr ibed in 
this paper  at least  indicates that  a free hydroxyl  group on 
the carbon adjacent  to that bearing the  azido funct ion  is 
a requisite structural  feature  for  the operat ion of the two 
processes.  

EXPERIMENT AlL 

General. M.ps were determined on a Fisher-Johns m.p. ap- 
paratus and uncorrected. IR spectra were recorded with a Uni- 
cam SP 1000 spectrophotometer. UV spectra were recorded in 
methanol with a Unicam SP 800B spectrophotometer. Proton 
magnetic resonance (PMR) spectra were recorded at 60 MHz in 
chloroform-d with tetramethylsilane (TMS) as the internal stan- 
dard. unless otherwise stated. Carbon-13 magnetic resonance 
(CMR) spectra were recorded in acetone-d~ on a Bruker HX-60 
spectrometer equipped with a FT60M Fourier transform ac- 
cessory at 15.1 MHz, with TMS as the internal standard; chem- 
ical shifts (8c) are given in parts per million downfield from TMS. 
Optical rotations were measured with a Perkin-Elmer Model 141 
automatic polarimeter at 20 °. TLC was performed on Silica Gel G 
as the adsorbent. The air-dried plates were sprayed with 10% 
aqueous sulfuric acid containing 1% of cerium sulfate and 1.5% 
of molybdic acid, and heated at ~ 150". Column chromatography 
was performed on Silica Get 60 (70-230 mesh, Merck). 

General procedure for the preparation of glycosyl azides 
[3-D-Glucopyranosyl azide (1). The general procedure is illus- 

trated by the synthesis of 1. Tetra-O-acetyl-a-I)-glucopyranosyl 
bromide (147g, 0.357 mole, 64%) was prepared from D-glucose 
(100g, 0.555 mole) by the method of Lemieux. 9 The bromide 
(47 g, 0.114 mole) was added to a stirred mixture of dry acetoni- 
trile (250 ml) and sodium azide (27 g, 0.415 mole), and the mixture 
was refluxed for 4-10 hr, when TLC [CHCI3-MeOH, 97:3 (v/v)] 
showed that the bromide had all been consumed. The mixture 
was filtered, and the filtrate was evaporated under reduced pres- 
sure to yield a semi-crystalline residue (44.6 g). This material was 
recrystallized from EtOH to afford tetra-O-acetyl-fl-o-glucopy- 
ranosyl azide (13) as white crystals (27.9 g, 0.075 mole, 65%), 
m.p. 127.5-129 °, [a] D-  31.5 ° (c, 2.0 in CHCI3) [lit= t° m.p. 129 °, 
[ a ]0 -33  ° (c. 2.49 in CHCI3)]; UV: am~ 272nm (4 36.6); IR: 

Nuiol 2120 (N3), 1760cm -~ (C=O); PMR: 8 4.53-5.33 (m, 4H, l)ma x 

H-l, -2, -3, -4), 3.77 (m, IH, H-5), 4.17-4.32 (m, 2H, H-6, -6'), 2.00 
(s, 3H, OAc), 2.03 (s, 3H, OAc), 2.07 (s, 3H, OAt), 2.09 (s, 3H, 
OAc). 

Compound 13 (16.5g, 0.044 mole) was added to a stirred 
NaOMe solution prepared from 0.25 g of sodium and 120 ml of 
dry MeOH. (Alternatively, the Na can be dissolved in 10 mlof  
dry MeOH and the solo added to the mixture.) After 45 rain, all 
of compound 13 had dissolved, and TLC [CHCI~-MeOH, 97:3 
(v/v)] showed only the presence of nonmigrating material. The 
pale yellow soln was neutralized with Rexyn 102 (H + form) 
ion-exchange resin and filtered; the filtrate was evaporated to 
yield a syrup (9.5 g). Crystallization from 1-pentanol afforded 1 
(7.5 g, 0.037 mole, 83%), m.p. 86--89 °, [a]o- 30.8 ° (c, 2.0 in H20) 
[lit.: N m.p. 89*, [ a ] o -  29.6 ° (c, 1.6 in H20)]; UV: h.m~ 274nm (~ 
34.5); IR: Vm~xN~i°l 3440 (OH), 2120 cm -~ (N~); CMR: 8 c 91.3 (C-I), 
74.5 (C-2), 77.9 (C-3), 70.9 (C-4), 79.6 (C-5), 62.5 (C-6). 

c~-o-Mannopyranosyl azide (3). a-D-Mannopyranosyl azide (3) 
was prepared from D-mannose (50g) according to the general 
procedure. TLC [benzene-EtOAc-MeOH, 3: 2: 2 (v/v)] revealed 
the resulting syrup as three components. Column chromato- 
graphy afforded a sample (3.5g) which Was treated with NaOMe 

in the usual fashion; the product was chromatographed to afford 
a syrup (1.65 g). Crystallization from EtOH gave compound 3, . 
m.p. 120-1210, [a]a+223 ° (c, 1.0 in H20); UV: Am~x 273nm (e 
29.4); IR: Nujol 3460 (OH), 2130cm -~ (N3), (Found: C, 35.41; H, /"max 
5.32; N, 20.50. Calc. for CrHIIOsN3: C, 35.12; H, 5.36; N, 
20.49%). 

/3-D, Galactop yranosyl azide (4). ~B-D-Galactopyranosylazide (4) 
was prepared from D-galactose according to the general procedure. 
Crystallization of the resulting syrup from acetonitrile gave the 
azide 4, m.p. 152-153 ° (decomp), [a]D+ 7.8 ° (c, 2.3 in H20) [lit.: ~z 
m.p. 152°. [a]o+ 8.5 ° (H20)]; UV: A,,~x 275 nm (4 36.1); IR: ~'~.~Nui°l 
3400 (OH), 2130cm -t (N3). 

The intermediate tetra-O-acetyl-fl-o-galactopyranosyl azide 
was crystallized from acetonitrile to give a product having m.p. 
93-94 °, laiD-- 18" (C, 1.0 in CHCI3) [lit.: t~ m.p. 96 °, laid -- 16-2 ° (C, 
1.0 in CHCI3)]; UV: ~ax 273 nm (e 41.5); IR: PNui°Zmax 2125 (N~), 
1755 cm -~ (C--O). 

[3,o-Maltosyl azide (6). Octa-O-acetyl-#,o-maltose was pre- 
pared by the method of  Wolfrom and Thompson ~4 from D- 
maltose. The acetate (5.0 g, 0.0074 mole) was dissolved in AcOH 
(17 ml), and the soln was cooled to 0 °. A saturated soln (11 ml) of 
HBr in AcOH was added, and the soln was kept at 0 ~ for I hr and 
at room temp. for 1.5 hr. The solution was poured into ice-water, 
and the mixture was extracted with CHCI3 (70 ml). The extract 
was washed with ice-water, dried over CaCI2, and evaporated 
under reduced pressure to yield a syrup. The syrup was dissolved 
in acetonitrile, and the soln was treated with sodium azide and 
processed according to the general procedure to yield a syrup. 
Column chromatography, using 3:2 (v/v) benzene-EtOAc as 
eluant, afforded crystals (3.1 g, 0.0047 mole, 64%) which, after 
recrystallization from I:1 (v/v) water'MeOH, had m.p. 88--90 ° 
[a]D+ 50 ° (C, 5.0 in CHCI3) [lit.: t° m.p. 91 °, [a]DIS+ 53 ° (C, 1.0 in 
CHCI3)]; UV: ,L,~ 272nm (e 50.1); IR: v~ uj°' 2125 (N3), 
1750 cm -J (C--O). 

A sample of hepta-O-acetyl-fl-D-maltosyt azide (4.2 g, 0.0063 
mole) was treated with NaOMe soln, and the mixture was pro- 
cessed in the usual fashion as described in the general procedure 
to give Ii as a hygroscopic glass (l.8g, 0.0049 mole, 78%) which 
had [a]D+75 ° (c, 1.0 in H20); UV: X ~  274nm (E 35.7); IR: 

~io, 3500 (OH), 2125 em -t (N3). ~'max 
[3-D-Ribofuranosyl azide (7). 1-O-Acetyl-2,3,5-tri-O-benzoyl-~8- 

o-ribofuranose was prepared from D-ribose by the method of 
Recondo and Rinderknecht. t5 The 1-O-acetyl compound was 
converted into 2,3,5-tri-O-benzoyl-a,[J-o-ribofuranosyl bromide 
by the method of Fletcher et al. L6 using a saturated soln of HBr 
in dry CH2C12. The crude bromide (25 g) was treated with sodium 
azide (15 g) according to the general procedure to give a syrup. 
Column chromatography, using 5:3:1 (v/v) EtOAc-petroleum 
ether (b.p. 60-80°)-MeOH as eluant, yielded 2,3,5-tri-O-benzoyl- 

• B-D-ribofuranosyl azide as a colorless syrup, [a]D-41 ° (c, 1.0 in 
CHCI3) [lit.: t7 m.p. 63--64 °, [a]D22--41.2 ° (C, 2.97 in CHCI3)]; IR: 

Film v , ~  2130 (N3), 1750cm -I (C=O). 
The compound (15g) obtained above was O-debenzoylated 

with NaOMe in the usual fashion to afford a syrupy product. 
Column chromatography, using 3:2 (v/v) petroleum ether (b.p. 
60-80°)-ethyl acetate as eluant, gave/3-~ribofuranosyl azide (7) 
as a pale yellow oil, [a]D- 194 ° (c, 2.15 in H20) [lit.: 17 [a]D- 193" 
(C, 1.77 in H20)]; UV: ~ t ~  275 nm (¢ 41.9); IR: rq~jo~ ~'m~x 3480 (OH), 
2120 cm -I (N3). 

a-L-Arabinopyranosyl azide (8). According to the procedure 
18 of Brauns, 2,3,4-tri-O-acetyl-a-L-arabinopyranosyl chloride was 

prepared from L-arabinose using acetyl chloride and zinc 
chloride; the product, recrystallized from ether, had m.p. 150- 
153 ° and gave a positive Beilstein test. The chloride (18 g, 0.061 
mole) was dissolved in dry N,N-dimethylformamide (150 ml), and 
sodium azide (20 g) was added. The stirred mixture was heated at 
110-125 ° for 6 hr, allowed to stand overnight, and then filtered. 
The filtrate was evaporated under reduced pressure to yield a 
black syrup. The syrup was dissolved in chloroform, and the soln 
was washed 3 times with water, dried over Na2SO4, and 
evaporated under reduced pressure to yield a syrup (15g). 
Column chromatography, using 3:2 (v/v) petroleum ether (b.p. 
60-80*)-ethyl acetate as eluant, afforded 2,3,4-tri-O-acetyl-a-L- 
arabinopyranosyl azide (7.28 g, 0.024 mole, 40%). After recrys- 



Photochemistry of glycosyl azides--II 1431 

tallization from MeOH, the compound had m.p. 86.5-88 °, [a]D - 
180 (c, 4.05 in CHCI3) [lit.: t° m.p. 88-89 °, [a]n~ 11.0 ° (c, 1.0 in 
CHCI3)]; UV: , tm~ 273nm (~34.2); IR: vm~ e 2110 (N3), 
1750 cm -l (C=O); PMR: 8 4.58 (bd, IH, Jr.2 = 6.0 Hz, H-I), 5.05- 
5.43 (m, 3H, H-2, -3, -4), 3.73 (dd, IH, Js,y = 13.0Hz, J4.5-~ 
1.0 Hz, H-5), 4.15 (dd, IH, 14.y = 2.5 Hz, H-5'), 2.03 (s, 3H, OAc), 
2.10 (s, 3H, OAc), 2.17 (s, 3H, OAc). (Found: C, 44.00; H, 4.94; 
N, 13.81. Calc. for C~IH~5OTN3: C, 43.85; H, 5.02; N, 13.95%). 

A sample (7.0 g, 0.023 mole) of the compound prepared above 
was treated with NaOMe (see general procedure), and the resul- 
ting product was chromatographed, using 1:1 (v/v) benzene- 
EtOH as eluant, to afford a crystalline material (3.08g, 0.018 
mole, 76%). Recrystallization from 2-propanol gave 8, m.p. 107- 
109 °, [a]D+21.8 ° (c, 3.3 in H20); UV: , ~  274nm (~ 40.7); IR: 
~,~iot 3450 (OH), 2120 cm -~ (N3). (Found: C, 34.17; H, 5.10; N, 
23.77. Calc. for CsHgO4N3: C, 34.29; H, 5.18; N, 23.99%). 

fl-o-Cellobiosyl azide (9). Octa-O-acetyl-fl-o-cellobiose (10.0g, 
0.015 mole) was converted into crystalline hepta-O-acetyl-D- 
cellobiosyl bromide (9.6g, 0.014 mole, 91%) by the procedure 
established for the preparation of hepta-O-acetyl-/~-a-maltosyl 
bromide (see above). After recrystallization from benzene, the 
bromide gave a positive Beilstein test and had m.p. 170-172 °, 
[aiD+92 ° (c, 1.0 in CHCI3) [lit.: 19 m.p. 184 °, [a]D+93 +2 ° (C, 1.0 
in CHCH3)]. 

A soln of the bromide (5.0g, 0.0071 mole) in N,N-dimethyl- 
formamide (30 ml) was treated with sodium azide (5 g) at 80-90 ° 
for 3.5 hr and at room temp. for 2 hr. The mixture was processed 
by the procedure established for 2,3,4-tri-O-acetyl-a-L-arabino- 
pyranosyl azide (see above) to yield a crystalline material. 
RecrystaUization from MeOH gave the acetylated azide (3.5 g, 
0.0053 mole, 75%), m.p. 180-182" (decomp), [t~]D-29.3 ° (c, 2.t5 
in CHCI3) [lit.: j° m.p. 182-182.5 °, [a]D ~6 - 30.90 (c, 1.0 in CHCI3)]; 
UV: am~ 272 nm(* 37.7); IR: v~u~ °1 2120 (N3), 1760 cm -I (C=O). 
The PMR spectrum showed the presence of 7 acetyl groups (8 
1.95-2.23) and 14 sugar protons (8 3.47-5.43). 

A sample (9g, 0.014 mole) of hepta-O-acetyl-g-D-cellobiosyl 
azide was treated with sodium azide (general procedure) to yield 
a syrupy product. Column chromatography, using 3:2 (v/v) 
chloroform-methanol as eluant, afforded compound 9 as a glass 
(4.1 g, 0.011 mole, 80%), [a]D-240 (c, 1.0 in H~O), IR: v ~  °~ 3480 
(OH), 2120cm -~ (N3). 

~-D-Lactosyl azide (11). According to the procedure 
established for the preparation of 9 (see above), 11 was prepared 
from octa-O-acetyI-D-lactose, The product was recrystaUized 
from MeOH and then had m.p. 167-168 °, [a ]0-8 .7  ° (c, 1.26 in 
H20); UV: ; t~ ,  275 nm (~ 35.9); IR: v ~ [  3440 (OH), 2120cm -~ 
(N3). (Found: C, 39.57; H, 6.01; N, 11.17. Calc, for Ct~H~OtoN~: 
C, 39.24; H, 5.76; N, 11.44%). 

The intermediate hepta-O-acetyl-D-lactosyl bromide was crys- 
tallized from EtOAc-ether and had [a]D+ 102.1 ° (CHCI~) [lit.: ~° 
m.p. 141-142 °, [a]D+ 107.2 ° (c, 0.72 in CHCI3)]. The intermediate 
hepta-O-acetyl-/3-D-lactosyl azide was an amorphous powder, 
[a]~-20.5 ° (c, 3.82 in CHC13); UV: h.m~, 273nm (~ 64.7); IR: 

Film Vma~ 2105 (N~), 1750cm -t (C---O); PMR: 8 3.67-5.47 (m, 14H, 
sugar protons), 1.95 (s, 3H, OAc), 2.05 (s, 12H, 40Ac),  2.13 (s. 6H, 
20Ac). 

Methyl 2,3,4,6-tetra-O-acetyl-D-gluconate (15). 2,3,4,6-Tetra- 
O-acetyl-o-gluconic acid (rg) was prepared by the method of 
Major and Cook ~ by dissolving D-glucono-l,5dactone (5 g) in a 
soln of ZnCI2 and Ac20. The acid (0.72g, 0.002 mole) was 
suspended in a mixture of ether and CHC13 and an excess of 
freshly prepared diazomethane was added to the mixture. The 
mixture was evaporated, and the residue was recrystallized from 
benzene to give 1~ (0.68 g, 0.0018 mole, 90%), m.p. 112-113.5 °, 
laiD+ 16.9 ° (C, 3.2 in CHCI~) [lit.: ~ m.p. 113-1140, [a]~+ 16.8 ° (c, 
4.35 in CHCI~)]; IR: ~io~ ~m~x 3530, 3480 (OH), 1750cm -t (C--O); 
PMR (100 MHz, CDCI3): 8 5.31 (d, IH, J23 = 4.0 Hz, H-2), 5.72 (t, 
IH, J3,,=4.0Hz, H-3), 5.20 (dd, 1H, J4,5=8.0Hz, H-4), 3.86 
(sextet, IH, ./5,6 = 4.5 Hz, H-5), 4.13 (d, 2H, H-6, -6'), 3.73 (s, 3H, 
OCH3), 2.09 (s, 6H, 20Ac), 2.12 (s, 3H, OAt), 2.15 (s, 3H, OAt). 

2-Deoxy-[J-D-arabino-hexopyranosyl azide (16). Tri-O-acetyl-D- 
glucat (5.44 g, 0.02 mole) was dissolved in dry benzene and the 
soln was saturated with dry HBr for 1.5 hr. The soln was 
evaporated under reduced pressure, the residue was dissolved in 

benzene i and the soln evaporated again. The residue was dis- 
solved in N,N-dimethylformamide (20ml) containing sodium 
azide (5.2 g). The mixture was stirred overnight and then diluted 
with CHCI3 (100ml), washed twice with water, dried over 
MgSO4, and evaporated under reduced pressure to yield a syrup 
(5.4 g) which was revealed as two components in TLC [petroleum 
ether (b.p. 60-80°)-CHC13-acetone, 7:2:1 (v/v)]. Column 
chromatography afforded 3,4,6-tri-O-acetyl-2-deoxy-~-D-arabino- 
hexopyranosyl azide (1.24g, 0.004 mole, 20%). Two recrystal- 
lizations from ether-petroleum ether (b.p. 30-60 °) afforded the 
product as colorless needles, m.p. 5%57.5 °, [a]o - 32.00 (c, 0.75 in 
CHCI3); IR: v~r~ 2100 (N3), 1745cm -I (C=O); PMR (100MHz, 
CDCI3); 8 4.80 (dd, IH, Jl,~x = 10.5 Hz, Jt.2~, = 2.25 Hz, H-I), 
1.58-1.88 (m, IH, H-2ax), 2.20-2.41 (m, 1H, H-2ec0, 4.92-5.10 (m, 
2H, H-3, -4), 3.71 (octet, IH, J4,5=9.5Hz, Js.6=4.9Hz, Js.6 .= 
2.5 Hz, H-5), 4.14 (dd, IH, -/6,6' = 12.5 Hz, H-6'), 4.33 (dd, 1H, 
H-6), 2.02 (s, 3H, OAc), 2.03 (s, 3, OAt), 2.08 (s, 3, OAc). (Found: 
C, 46.02; H, 5.68; N, 13.45. Calc. for CI2HITOTN3: C, 45.71; H, 
5.44; N, 13.33%). 

A sample (0.323 g) of 3,4,6-tri-O-acetyl-2-deoxy-~-D-arabino- 
hexopyranosyl azide was dissolved in dry MeOH (25 ml), and a 
small lump of Na was added. After 40 min TLC [CHCI3-MeOH, 
95:5 (v/v)] showed the consumption of the starting material. The 
soln was neutralized with ion-exchange resin (H + form) a n d  
filtered. Azide 16 was not isolated; instead, the filtrate was 
employed in the irradiation experiment (see below) in order to 
obviate the possible elimination of hydrazoic acid. 

2-O-Methyl-fl-D-glucopyranosyl azide (17). Compound 1 (6.1 g, 
0.03 mole), a,a-dimethoxytoluene (5.0g, 0.033 mole), and p- 
toluenesulfonic acid monohydrate (0.5 g) were dissolved in dry 
N,N-dimethylformamide (20ml) and the soln was heated, with 
stirring, at 55-60 ° for 2hr; TLC [CHCI3-MeOH, 95:5 (v/v)} 
showed that the reaction was complete. The mixture was diluted 
with CH2C12, washed with NaHCO3 aq and water, dried over 
Na2SO4, and evaporated under reduced pressure. Crystallization 
of the residue from benzene afforded 4,6-O-benzylidene-/3-D- 
glucopyranosyl azide (5.99g, 0.02 mole, 67%), m.p. 158-159 °, 
laiD--57.7 ° (C, 1.75 in acetone); IR: v ~  3420, 3280 (OH), 
2110 cm -l (N3); PMR [CDCIr-(CD3)2C--O]; 8 4.67 (d, IH, Ji,2 = 
8.0 Hz, H-I), 2.8-4.93 (m, 8H, H-2, -3, -4, -5, -6, -6', 2 OH), 7.33 
(m, 5H, Ph), 5.55 (s, 1H, PhCH_). (Found: C, 53.09; H, 5.23; N, 
14.21. Calc. for Ct3HIsOsN3: C, 53.24; H, 5.16; N, 14.33%). 

A sample (1.914g, 0.0065 mole) of 4,6-O-benzylidene-/3-D- 
glucopyranosyl azide was dissolved in a soln of pyridine (5 ml) 
and CH2C12 (15 ml), and the soln was cooled in an ice-water bath. 
Benzoyl chloride (0.918g, 0.0065 mole) dissolved in CH2CI2 
(5 ml) was added to the soln. The solution was kept at room 
temp. for 2hr. TLC [benzene-EtOAc, 95:5 (v/v)] showed the 
presence of three new components and of a trace of starting 
material. The mixture was diluted with CHCI3 (100 ral), and then 
was washed successively with 5% HClaq, NaHCO3 aq, and 
water, dried over MgSO4, and evaporated under reduced pres- 
sure to yield a solid residue (2.386 g). Column chromatography, 
using 95:5 (v/v) benzene--EtOAc as eluant, afforded 3-O-benzoyl- 
4,6-O-benzylidene-fl-o-glucopyranosyl azide (1.281g, 0.0032 
mole, 50%) which, after recrystallization from MeOH, was 
obtained as colorless needles, m.p. 180-181 °, [a]D- 107 ° (c, 2.2 in 
CHCI3); IR: v~a~ 3500 (OH), 2120 (N3), 1735, 1715cm -~ (C=O); 
PMR: 8 4.74 (d, 1H, J1.2 = 8.0 Hz, H-I), 3.17-4.03 (m, 5H, H-2, -4, 
-5, -6ax, OH), 5.49 (t, IH, J2.3 = J3.4 = 9.0Hz, H-3), 4.39 (rid, ill ,  
Js.6~=4.0Hz, Jra~.6~q = 10.0Hz, H-6eq), 5.52 (s, IH, PhCH_H_), 
7.33 (m, 5, PhCH), 7.17-8.25 (m, 5H, PhC--O). Double-resonance 
experiments showed that signals at 8 4.74 and 5.49 were not 
coupled, and it was concluded, therefore, that the O-benzoyl 
group was attached to C-3. (Found: C, 60.46; H, 4.72; N, 10.55. 
Calc. for C20HIgO6N3: C, 60.45; H, 4.82; N, 10.58%). 

A sample (0.708g, 0.0018 mole) of 3-O-benzoyl-4,6-O-ben- 
zylidene-/3-D-glucopyranosyl azide was dissolved in Mel, and to 
the soln was added Ag,O (I.0g). qhe stirred mixture was heated 
at reflux temp. for I hr, then cooled, diluted with benzene, and 
filtered; the filtrate was evaporated under reduced pressure to 
yield a syrup. Column chromatography, using 9: I (v/v) benzene- 
EtOAc as eluant, afforded a homogeneous (TLC) sample of 
3 - O - benzoyl - 4,6 - O - benzylidene - 2 - O - methyl -/3 - D - 
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gtucopyrnttLmyl azide (0.65 & 0.0016 mole, 68%). PMR: a 4.73 (6 
Hi. 4,~ = 8.0 Hz. H-l). 3.27 (I. 1H. I,> - 9.OHz. H-2). 3.53 (t, IH, 
ls,+ = 9.0 Hz. H-3). 3.37-4.00 (m, 3H, H-4, -5, du), 4.35 (m. I& 
H~,~~~~s,.~H.OCH~.S.~~(S.~H,P~C~Z).~~~(~.SH,~~. 
7.0s-5.17 (at. pbclot. 

Tbc above product (0.63g. 0.0016 mole) was dissolved in dry 
McOH(Xhl),atdrunn5hunpofNaw~nd&d.Tbeno4tvaa 

PlrIR: A 4.57 (d, lH, &=t?.OHz, H-l), 2.97 (t, lH,Ju=9.0Hz, 
H-2), 3.27-333 (m, SH, H-3, 4, -II, -t&x, OH), 4.33 (tn. I?& 
Hbsq), 3.62 (s, 3% OCHd, 5.~0 (a, lH, PhCT@; 7.37 (m, nt, WI. 
Daoblanroaraa~rbmrodtbrtthe~ltII4.57 
pnd297svaCURtpkd8DdthtUC0II5d@thrttbCOMSgtOUp 
w8S rittdKd to C-2. 

(v/v) water-AcOH, aad the soln was hated on a rtam bath for 
15min; TLC @KIAo-EtoH-w&w, 45: S:3 (v/v)] iudhtal the 
C+MW&WldS~rmtatl.E~dtbCrohdba 
unkfedua!d~affordedrsytup,wbicbnudiIaolvcdia 
watcr*l%eaqtcow~arywuhdwitbpstrolsrmaetbcr 
~~.~~~~~17~~~~12~,~) 
as P qnlp, IR: Pz: 3460 (OH), 21lScd (N3). (2oqmmd 17 * 

-uits~~eby-witll 

1073, [l&-u’ (c, 1.95 irl CHcl& IR: cc 2120 (N& 
175s em-’ (U3); F’MR: I 4.67 (d, IH, I,* - 8.3 Hz, H-l), 3.17 (t, 
lH, 1~ =9.OHz, H-2). 4.&M (m, 2H, H-3, d), 3.n fnt, lH, 
H-St. 4.m (ID, 2?L H-6, _sh 335 (a, 3H, OC&A 2.02 f% 3H, 
Ok). 2.M (r, 6H. 2OAc). (Found: C. 45.1%; H. 5.43: N. 12.03. 
Cak. for C,,H,&N,: C, Y.22; H, J.Si; N, 1218%). me bi-0. 
MayI derivw (O‘s& 0.00145 Inok) cz4Rlld$ ~ydn%to& 
(0.31& 0.00141 awk, !%%) by trcawlt 

~p~~~~f~~ d8wtid 

~~~~~~~~~* 

dford 2 (0.h L 0.0031 mole, 47sj. ~fw MW~WZ&G itom 
ElOH.tbCC4mUlOd bd ma. 154-15tr. lain- 10s (c. 1.0 in 
&0).-A txannid smujtk i L-U&& liid m.p. ijs-l#, 
[ah+ 106.1 f 0.r (c, 3.0 in HP) (afra 22.3 tIrI* * PBfR spr- 
tNiIl@p)~ilk&!dWithIb8tdtb8cOm!WCdS8mpkd 

of /&twwwpymmoJyl azldc (3). compmmd 3 
(1.5&0.0073mok)wrrbrdktaLodthcmixturcwnpnwxj- 
ie4l_-rcadiqltotbcgcmm8limdLtioa~~ 
CWY of the iwodm udw 3:~ W&-& 
EtOAc-MeBH = ehtmtt, alhrdal D-~MDDR 
mok, 60%) which, aftu nayrtrftindap fnmt EtOH, fmd’tn.9. 
1%1%‘. [ok- loIF (c, 1.0 in H&). ?IcPM& 
wasidenticdwith&atd~cxlmmud 

hdhtd 0f ~+8kt0~~ti dk (4 cocnpamd i 
(1.5&0.a03mo&)wuirdbtod,dthcmixtlKcwNprour_ 
Nal.aaxrd@totbc#uter8limdhdwprocedms.Cdttmtt 
cbmwgm&y of the prodct, tuitq 3:2:2 (v/v) beaznwc 
EtOAc-MeOH 1( da+, +rdaf S @.713.0.@7 mok, 6%) 
wwt, 8fter 0 fkom Et@& hd m.p. llct-11r, 

toMuido@oup,Mrbowsdrkodlmndcentmdrt 
-167Ocm-‘.Howcvrr,dtcrthcmixtumbdbmtLptfa2ltr 
iutkda&tltcIRSpa%umdtoudrwc&dmoQthat 
2123cm-‘.After50brrvcrYOoqpab&l@mattrhw8tomt 

-213Ocd for tk Midi group, dtbougb tbtra 
~onlyrdMwuntofgacvolved.~forr~ 
s.shr,uitbitofwntlxgml),mtdrmpontioaufthcmixtut@ 
yk&dmtoiiwbowIRs&la%um#bmvedrOoapbutdrt 
2125an-’ (N;) and 8 s&Ott@ ai@ 8t 16s&175OcQ-‘. 

Imdfotbn of B+=@w ti?Jde m. c-p=d 9 WEB 
0.0113f mok) was hdktd as dcdbal in the e ir- 

obtddintbcfolk&m&cs.A~(0.33331,0.5509-mo&) 
of9waBitdhtaifor275hr,Mdbw,&catwn~ 
uDderfednculptuuutetoYieldu~rmtairl@302& 
TkmltcrhlwutrrrScdwithpyridhw(3ml)udAcP(3ml)for 
3lx8troomtemp.,Mdtibembtma~cyIpontcdtbrmmnkr 
redncedprerrpn.coblQm ~yd~~,~ 
4:l(vhr)btawac-EtoAcudosst,nffadedakrmmra 
gI.c)nmtcrki@.29&0.aoMsmde,~)nhichuy~00 
tlhdOIlmitbetha.AfterrrCry~ffOmMOOHtbe 
product (10, R=Ac) bd m.p. lS6-lw, [ah,-54.P (c, 0.11 in 
CHG) w:” ttt.p. 196, [ah=- 16.8’ (c, 4-S ia CHCh)]; the 
9zalttdlmspmbbly&mirtPnof~ (Fad: C, 49.61; H, 
537. Ch. foe C&&lt: c, 49Jo; H, 5.6556). 

zmdfath of j&&f&o& a&e (11). fhmpnd 11 (O-441& 
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0.0012 mole) was irradiated as described in the general irradiation
procedure for I hr. TLC IEtOAc-EtOH-water. n: 17:1 (v/vll
indicatedthat all of the startingcompound had been consumed;no
change was observed (TLC) to occur in the mixture during the
course of its being kept for I day in the dark. The soln was
evaporated. and the residue was treated with pyridine (5mil and
Ac ,() (25 milfor 2 hr. The mixturewasevaporated under reduced
prevsure to give a syrup lO.841 g). Column chromatography. using
3:2 (vfv) henzene-EtOAc as eluant. afforded 12 (R=Ac) as a
homogeneous (fLC) glass(0.372 g. 0.00061 mole.51%).la In - 8.7'
(e. 3.83 in CHCI,) [lit.." m.p. 157°. [ah,-29.4° (CHCh)]; the
product was probably a mixtureof anomers.(Found: C. 50.10; H.
5.82. Calc. for C2~H'4017: C. 49.50; H. 5.65%).

Irraduuion of 2.3.45-lelra·O-aall'l-{3-D-glucopl'ranosyl azide
(13). Compound 13 (1.152 g. 0.0031 mole) was irradiated as
described in the general irradiation procedure for 30min. at the
end of whichtime gas evolution had ceased and TLC [benzene
EtOAc.3:2 (v/vll indicated that all of the starting compoundhad
been consumed. Water (2mil and Rexyn 101 ion-exchange resin
(H' form) were added. and the mixture was stirred for 2hr. The
mixture was filtered. and the filtrate was evaporated under
reduced pressure. Column chromatography of the residue. using
4: 1(1'/1'; benzene-EtOAc as eluant. afforded 15 (0.435 g. 0.00115
mole. 37%) which crystallized from benzene and had m.p. IIIl
113°. The IR and PMR spectra were identical to those obtained
for a sample of compound IS prepared from D-glucono-15
lactone (see above). (Found: C. 47.27. H. 5.68. Calc. for
C1<H220Il : C. 47.62; H. 5.86')().

lmuhutu-n .f :-J{ (;'xy-p-:-crabino-nexopvranosv! azide
1161 '" soln hee above) of 16 in MeOH was irradiated as
described in the general irradiation procedurefor I hr. at the end
of whichtimegas evolution had ceased and TLC ICHCI,-MeOH.
3: I (1'/1'1] indicated that all of the starting compound had been
consumed. The soln was evaporated under reduced pressure. and
the residue was treated with A"O (2mil and :-.laOMe (0.15 gl on
a steam bath for 110min. The soln was diluted with CHCh. and
the mixture was washed successively with NaHCO, aq and
water. The isolated product was observed rTle. PMRI to be
very complex.

Irradiation of 2-0-methyl-I'-D-glucopyranosyl azide
1171. Compound 17 (OJ48g. 0.0016 mole) was irradiated as
described in the general irradiation procedure for L5hr. at the
end of which time gas evolution had ceased and TlC IEtOAc
EtOH-"ater. ";':' .; ,<vJl indicated that ;\11 of the starnng
compound had been consumed Evaporation of the soln under
reduced pressure gave a colorless gum (0.351 g) which was
treated with A\:O (4 mil and 1'-iaOA, (0.:5 gi on a steam hath for
I hr. The mixture was processed in the usual manner. and the
product was chromatographed using 3:2: I (1'/1') benzene
EtflA,-\!eOH as eluant. The major fraction (O.094gl gale a

complexPMR spectrum whichshowedan absorption attributable
to a OMe group.
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