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Note 

N.m.r. studies of some deoxyhexopyranosides and the X-ray 
structures of methyl 3,4,6-tri-0-acetyl-2-deoxy-/?-D-arabino- 
hexopyranoside and methyl 4,6-O-benzylidene-3-deoxy-a-D- 
arabino-hexopyranoside 

Elizabeth Lee, Noeleen Melody, Patrick McArdle, and Desmond Cunningham 
Chemistry Department, University College, Galway (Ireland) 

(Received November 7th, 1990; accepted for pubkation February 25th, 1991) 

Both ‘H- and 13C-n.m.r. spectroscopy have been employed in structural studies of 
the 4,6-O-benzylidene-D-aldohexopyranosides and derivatives, including some deoxy 
sugars . I4 We now report i3C-n.m.r. data (Table I) for the 4,6-O-benzylidene derivatives 
of methyl 2-deoxy- (2) 2-deoxy-3-O-methyl- (3), 3-deoxy- (4) and 3-deoxy-2-O-meth- 
yl-/I-o-ar&ino-hexopyranoside (!I), methyl 3-deoxy- (9) and 3-deoxy-2-O-methyl-c-o- 
arabino-hexopyranoside (lo), methyl 2-deoxy- (6) and 2-deoxy-3-O-methyl-B-o++&- 
hexopyranoside (7), and methyl 3-deoxy-2-O-methyl- (8) and 2-deoxy-3-O-methyl-a-D- 
ribo-hexopyranoside (11). 

The signals for C- 1 in l-l 1 appear downfield of all other ring-carbon signals. The 
equatorial MeO- 1 groups resonated at -57 p.p.m., and axial MeO-1 at -55 p.p.m., as 
expected4. Furthermore, the C-2 resonances in l-3,6,7, and 11 and the C-3 resonances 
in 4,5, and 8-10 were at substantially higher field than those of the other ring carbons. 
Selective ‘H-spin-decoupling and off-resonance experiments were used for some com- 
pounds. For example, the ‘3C-n.m.r. spectrum of the 2-deoxy-/?-D-urabino-hexopyrano- 
side (2) contained four signals at lowest field due to the phenyl group [137.2 (qua- 
ternary), 129%@), 128.9 and 126.8 p.p.m. (o and m)] with little or no change in the 
positions of these signals throughout the series. Selective irradiation of H-7 confirmed 
that the signal at 101.9 p.p.m. was due to C-7. The signal at 101.3 p.p.m. was assigned to 
C-l following selective irradiation of H-l. Likewise, the signals at 38.6,68.1,83.2, and 
66.3 p.p_m. were assigned to C-2, C-3, C-4, and C-5, respectively. Finally, the off- 
resonance spectrum showed that the signal at 56.9 p.p.m_ was due to Me0 and that at 
68.8 p.p.m. to C-6. 

Methyl 3,4,6-tri-O-acetyl-2-deoxy-B_D-arabino-hexopyranoside (1) and methyl 
4,6-O-benzylidene-3-deoxy-&-D-~~~~~~~-hexopyranoside (9) were subjected to X-ray 
crystallography. Perspective views of the molecules and the numbering are given in Figs. 
1 and 2. As expected’, the pyranose ring in 1 and the dioxane and pyranose rings in 9 are 
in chair conformations. 

0008~6215/91/$03.50 @ 1991 - Elsevier Science Publishers B.V. All rights reserved. 
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Fig. 1. PLUTO drawing of 1. 

For 1, the C-C bond lengths in the sugar ring have a mean value of 1.51 A, in 
agreement with values observed for other carbohydrates, and there is a 4C, conforma- 
tion with C-2, C-3, C-5, and O-5 co-planar (within 0.05 A; C-4 and C-l, respectively, lie 

0.68 8, above and 0.61 8, below this plane). 
The asymmetric unit of the crystal of 9 contained two crystallographically distinct 

molecules of 9 (Fig. 2). The two molecules were identical with the exception of the 
orientation of the phenyl ring. In one molecule, the angle between the plane defined by 

C-4,0-4, C-6, and O-6 and the plane of the phenyl ring was 92.4”, whereas, in the other, 
it was 41.5”. The planes of the benzylidene and pyranose rings were almost parallel with 

angles of c 3” in each molecule of 9. The orientation of the hydroxyl group was also 
different in the two molecules. 

EXPERIMENTAL 

The glycosides l’, 26, 4’, 69, and 913 were prepared as described. The O-methyl 
derivatives 3,5,7, 8r2, 1014, and 1115 were obtained by Purdie methylation in the usual 
manner. N.m.r. spectra were recorded at 24” with a Jeol GX-270 spectrometer for 
solutions in CDCl, (internal Me,Si). N.m.r. line shifts (‘H) induced4 by Eu (fod), were 
used for some assignments. 

Methyl 3,4,6-tri-O-acetyl-2-deoxy-8-D-arabino-hexopyranoside5 (1) had m.p. 99 
loo”, [a], - 26” (c 1.1, chloroform); lit.‘m.p. 9698”, [& - 24” (chloroform). ‘H-N.m.r. 
data(CDCl,):65.05-5.02(m,2H,H-3,4),4.50(dd,lH,J,~,9.5,J,,,,2.2Hz,H-l),4.32 

(dd, 1 H, J,,,,4.% J6,,x.cq 11.9 Hz, H-6eq), 4.14 (dd, 1 H, JsVQx 2.2 Hz, Hdax), 3.63 (m, 1 H, 
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Fig. 2. ORTEP drawings of the two crystallographically independent molecules of 9. All of the hydrogen 
atoms except those attached to O-2 and O-102, which were refined, have been omitted. 

H-5), 3.5 1 (s, 3 H, MeO), 2.33 (m, 1 H, H-2eq), 1.99-2.03 (m, 9 H, 3 AGO), 1.70 (m, 1 H, 
H-2~2~). During the shift study, the resonances due to H-3,4 were resolved to give a t (J,,d 
= J4,5 = 9.4 Hz, H-4) and a m (H-3). 
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Methyl 4,6-O-benzyiidene-2-deoxy-8-D-arabino-hexopyranoside6 (2) had m.p. 
156-158”, [a],, -76” (c 1, chloroform); lit.‘j m.p. 155-157”, [a], -75” (chloroform). The 
‘H-n.m.r. data agreed with those reported’. Additional data: 6 4.34 (dd, 1 H, J,.,, 4.8, 
J ,,,10.3Hz,Hdeq),3.88(m, 1 H,H-3),3.80(t, 1 H,J,,,10.3Hz,H-6ax),3.51 (s,3H, 

MeO), 3.44 (t, 1 H, J3,4 = J4,5 = 9.2 Hz, H-4), 3.36 (m, 1 H, H-5), 2.78 (s, 1 H, HO-3). 
Methyl 4,6-O-benzylidene-2-deoxy-3-O-methyl-B-D-arubino-hexopyranoside 

(3), prepared by Purdie methylation of 2, had m.p. 149-150” (from ethanol), [a], -63” 
(c 1, chloroform). ‘H-N.m.r. data (CDCI,): 6 7.43-7.18 (m, 5 H, Ph), 5.50 (s, 1 H, 
PhCH), 4.43 (dd, 1 H, J1,%, 2.2,JI,,9.9Hz,H-1),4,25(dd, 1 H, J,,,4.9, Jh+_, 10.4Hz, 
Hdeq), 3.74 (t, 1 H, Js+ 10.4 Hz, H-6ax), 3.51-3.43 (m, 2 H, H-3,4), 3.42 (s, 6 H, 2 
MeO), 3.29 (sextet, 1 H, H-5), 2.28 (dq. 1 H, H-2eq), and 1.52 (bq, 1 H, H-2~). The mat 
3.51-3.43 was not resolved in the shift study. 

Anal. Caic. for C,,H,O,: C, 64.28; H, 7.14. Found: C, 63.62; H, 6.89. 
Methyl 4,6-0-benzylidene-3-deoxy-B-D-arabino-hexopyranosides (4) had m.p. 

173-l 75”, [a],, - 67” (c 0.9, chloroform); lit.’ m.p. 172-174”, [a], - 66.3” (chloroform). 
The ‘H-n.m.r. data were essentially in accord with those reported6. Additional data: 6 
3.82 (t, l H, J5,ea.x 10.3, JQx.eq 10.4 Hz, H-6ux), 3.45 (sextet, 1 H, J4,5 9.5 Hz, H-5), 2.36 (dt, 
1 H, H-3eq), and 1.79 (td, 1 H, H-3&. The 2-proton envelope at 6 4.02-3.96 was 
assigned to H-2,4. During the shift study, these protons gave a m (H-2) and a bm (H-4). 

Methyl 4,6-0-benzyiidene-3-deoxy-2-O-methyl-B-D-urubi~o-hexopyranoside 
(5), prepared by Purdie methyiation of 4, had m.p. 114-l 15”, [c& -69” (c 0.8, chloro- 
form). ‘H-N.m.r. data (CDCi,): 6 7.47-7.35 (m, 5 H, Ph), 5.55 (s, 1 H, PhCH), 4.48 (s, 1 
H, H-l), 4.29 (dd, 1 H, Jti,tiq 10.2, Js,Qq 4.6 Hz, H-Beq), 3.87 (m, partially overlapped by 
at, 1 H, H-4), 3.86 (t, 1 H, J5,& i0.3Hz,H-6ax),3.60(m,1H,H-2),3.55(s,3H,MeO-l), 
3.51 (s, 3 H, MeO-2), 3.45 (m, 1 H, H-5), 2.41 (dt, 1 H, J2,3eq 3.6, J,ax,3eq 9.5 Hz, H-3eq), 
1.71 (m, l,,H, H-30x). 

Anal. Calc. for C,,H,O,: C, 64.28; H, 7.14. Found: C, 62.75; H, 7.17. 
Methyl 4,6-0-benzyiidene-2-deoxy-8-D-ribo-hexopyranoside9 (6) had m.p. 95- 

97”, [a],, -34” (c 1.2, chloroform); iit.9 m.p. 96-97”, [a], -34” (chloroform). The 
‘H-n.m.r. spectrum was essentially in accord with the data reported”. 

Methyl 4,6-0-benzyiidene-2-deoxy-3-O-methyl-B-D-~~bo-hexopyranoside (7), 
prepared by Purdie methyiation of 6, had m.p. 73-74”, [aID -43” (c 1, chloroform). 
‘H-N.m.r. data (CDCi,): S 7.49-7.35 (m, 5 H, Ph), 5.50 (s, 1 H, PhCH), 4.78 (dd, 1 H, 
J ,,k 9.9 Hz, H-l), 4.34 (dd, 1 H, J6_Qq 10.3, JS,Qq 5.1 Hz, H-Beq), 4.02 (sextet, 1 H, J5,bx 
10.3, J,,,9.6Hz,H-5), 3.85(m, 1 H,H-3),3.74(t, 1 H,Hdux),3.65(dd, 1 H,H-4), 3.52 
(s, 3 H, MeO-3), 3.49 (s, 3 H, MeO-l), 2.19 (m, 1 H, H-2eq), 1.68 (m, 1 H, H-2ux). 

Anal. Calc. for C,,H,,O,: C, 64.28; H, 7.14. Found: C, 63.85; H, 6.79. 
Methyl 4,6-0-benzy1idene-3-deoxy-2-O-methyi-a-D-~~bo-hexopyranoside’2 (8) 

had m.p. 79-80” (from ethanol), [aID + 88” (c 1.3, chloroform); lit.‘* m.p. SO”, [aID + 83” 
(chloroform). ‘H-N.m.r. data (CDCi,): S 7.9-7.3 (m, 5 H, Ph), 5.52 (s, 1 H, PhCH), 4.79 
(d, 1 H, J,,2 2.9 Hz, H-l), 4.26 (q, 1 H, J5,6eq 4.4, Jh,Qq 9.2 Hz, H-6eq), 3.74 (sextet 
overlapped by at, H-5), 3.69 (t, 1 H, Js,& 9.5 Hz, H-6ax), 3.563.46 (m, 5 H, H-2,4 and 
MeO-2), 3.41 (s, 3 H, MeO-1), 2.30 (m, 1 H, H-3eq), 1.94 (q, 1 H, J30x,3eq 11.7 Hz, H-3ax). 
The multiplet at 3.563.46 was not resolved in the shift study. 
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TABLE II 

Crystal data for 1 and 9 

1 9 

Crystal size (mm) 
Formula 
M (a.m.u.) 

Space group 

a (A) 
b (A) 
c (A) 
B(“) 
u (A’) 
Z 
D, (g. cmd3) 

P (cm-‘) 
FBOO 
Radiation MO-K, 
Graphite monochromator 
Diffractometer 
Orienting reflections, range 
Temperature (“) 
Scan method 
Data collection range 
No. unique data 
Total I > 3~1 
No of parameters fitted 
R”, R,’ 
Largest shift/e.s.d., final cycle 
Largest positive peak (e/A’) 
Largest negative peak (e/A3) 

0.3 x 0.25 x 0.33 

C,,HZOG, 
30i.296 
Monoclinic 

p2, 
8.570(2) 
X.910(2) 
10.092(3) 
98.50(2) 
762.11 
2 
1.33 
0.71 
324 
1 = 0.7093 A 

Enraf-Nonius CAD4F 
25, 13 < 0 < 20” 
22 
w-28 
2 < 20 < 48” 
1389 
1096 
159 
5.92%, 6.14% 
<O.OOl 
0.21 
-0.12 

0.4 x 0.35 x 0.3 

C,,H,,G, 
266.291 
Monoclinic 

p2, 
13.365(3) 
8.814(2) 
12.163(3) 
106.96(l) 
1370.41 
4 
1.37 
0.70 
598 

2220 
1647 
218 
5.89%, 6.97% 
< 0.001 
0.15 
-0.11 
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