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SYNTHETIC COMMUNICATIONS, 24(18), 2537-2550 (1994) 

SYNTHESIS OF N-BENZYL NITRONES 

A. Dondoni*, 
Laboratorio di Chimica Organica. Dipartimento di Chimica. Universit2. 

1-44100 Ferrara. Italy. 

S. Franco, F. Junquera, F. Merchtin, P. Merino* and T. Tejero 
Departamento de Quhica  Orghica. ICMA. Universidad de Zaragoza 

E-50009 Zaragoza. Spain. 

Abstract: A general procedure for the synthesis of twenty-seven chiral and achiral 
N-benzyl nitrones 1 is described. 

The utility of nitrones as useful synthetic intermediates has been extensively 
demonstrated and several methods for synthesizing nitrones have been 
described.12 However, in spite of that well-documented utility there have not been 
described any method for the general preparation of chiral nitrones, and only a few 
of such compounds bearing a chiral substituent either at nitrogen or at carbon atom 
are described in the literature.3 In the course of our studies on the synthesis of a- 
aminoaldehydes through nucleophilic additions to organic compounds bearing a 
nitrogen atom as potential amino group,4 an efficient synthesis of pure N-benzyl 
nitrones 1 has been required. N-benzyl nitrones 1 are particularly interesting as 
synthetic intermediates, since the possibility of further removal of the benzyl group 
from the nitrogen atom makes that such N-benzyl group acts as a protecting one, 
thus achieving the installation of a primary amino function in the molecule. We have 

* To whom correspondence should be addressed. 
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2538 DONDONI ET AL. 

R (see Table 1 )  
1 

Scheme I 

recently applied succesfully this argumentation to the synthesis of several natural 
products.4a.5 

To our best knowledge there has been no reports concerning the synthesis 
of chiral N-benzyl nitrones 1 with the only exception of some particular case.3b3df- 
Thomas and co-workers,3C reported the synthesis of various N-benzyl nitrones but 
no homochiral compounds were prepared. We report herein a general procedure for 
the preparation of the title compounds by condensation of the corresponding 
aldehyde 2 with N-benzylhydroxylamine6 3 in an organic solvent and in the 
presence of an heterogeneous drying agent. The best results were obtained when 
dichloromethane was used as a solvent and anhydrous magnesium sulfate as a 
desiccant? The use of other solvents like diethyl ether or chloroform gave similar 
results for small-scale reactions (up to 2.0 g). For larger scale the use of such 
solvents presents some limitations due to the partial solubility of some nitrones 
which produces loss of the product during the work-up. When sodium sulfate or 
calcium dichloride were used instead of magnesium sulfate a larger amount of 
desiccant and longer times of reaction were needed for rising similar values of 
chemical yields. 

Using this widely applicable method we have synthesized twenty-seven N- 
benzyl nitrones derived from aryl, alkyl, hetaryl, a-amino- and a-alcoxyaldehydes 
(Table 1). A single isomer was obtained in all cases and the expected Z 
configuration was confirmed by nuclear Overhauser effect difference spectroscopy 
which showed an enhancement of N-CH2-Ph signal upon irradiation of the 
azomethine hydrogen as well as an enhancement of the azomethine proton signal 
upon irradiation of the methylene group in the N-benzyl moiety. 

In conclusion, a general procedure for the synthesis of N-benzyl nitrones in 
good yields is described, starting from the readily accessible N- 
benzylhydroxylamine6 and the corresponding aldehydes easily available by the 
procedures described in the literature. The use of the prepared compounds as key 

D
ow

nl
oa

de
d 

by
 [

O
hi

o 
St

at
e 

U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 0
5:

36
 0

7 
Ju

ne
 2

01
2 



2539 N-BENZYL NITRONES 

Table 1. Physical properties of N-benzyl nitrones 1.a 
entry aldehydeb nitroneb yield (%)c mp ("CP [ a l D  

g CHO 

0' 

Ah-, 83 70g 

42 

75 57 -46.6 (1.8) k +Nm 
CHO O+ 

0 

N ref. 11 .o* +' , 
table continues .. 
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2540 DONDONI ET AL. 

Table 1. (continuation) 
entry aldehydeb nitroneb yield (%)c mp ("od   ID (cIe 

1 

m 

n 

0 

P 

9 

r 

s 

t 

BocHN 
T B D P S O ~  CHO 

ref. 12 

BocHN 

CHO 
ref. 13 

TBDPSO 

CHO 
ref. 14 

+o 
CHO 

ref. 15 

+o O& CHO 

ref. 16 
TBDMS~ 

O,& CHO 
+ 

TBDP& 

jI:: 
Y C H O  

Bno 
ref.18 

BocHN y- 
T B D P S O A  N. + m  

80 

83 

83 

86 

75 

83 

85 

80 

72 

110 

94 

73 

88h 

34 

Oil 

68 

Oil 

90 

+2.5 (1.7) 

+3.9 (1.2) 

+15.4 (0.8) 

+96.7 (0.5) 

+3.7 (1.0) 

-19.2 (0.4) 

+20.3 <?.I> 

+28.6 (0.7) 

-17.9 (1.3) 

ref. 20 
table continues ... 
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N-BENZYL NITRONES 254 1 

Table 1. (continuation) 

entry aldehydeb nitroneb yield (%)c mp ( T ) d   ID (cIe 

U 

V 

W 

X 

Y 

z 

aa 

ref. 22 

ref. 23 

ref. 24 

73 

80 

76 

78 

86 

80 

71 

90 

106 

54 

74 

96 

138 

52 

+18.3 (1.1) 

-120.5 (1.0) 

-85.7 (0.9) 

-65.8 (0.8) 

-135.7 (0.4) 

-102.0 (0.9) 

-93.4 (0.6) 

a Spectroscopic properties are given in the experimental part. All products gave satisfactory 
microanalysis. Bn=benzyl; Boc=?ert-butoxymbonyarbonyl; TBDMS=fert-butyldimethykilyl; TBDPS= 
rerf-butyldiphenylsilyl; Ac=acetyl; MEM=methoxyethoxymethyl. c Isolated yield. Melting 
points are uncorrected. Solvent: CHC13. Lit. (ref. 28) no data reported. g Lit. (ref. 3b) mp 
69570°C. Lit. (ref. 3b) mp 88-89 "C. 
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2542 DONDONI ET AL. 

intermediates in the synthesis of natural products and related compounds is 
undergoing in our laboratories and will be reported in due course. 

Experimental 

General: Melting points were determined on a Biichi 510 apparatus and are 
uncorrected. Optical rotations were measured using a Perkin Elmer Model 214 
polarimeter. IR spectra were recorded on a Perkin Elmer FT1600 
spectrophotometer. 1H and 13C NMR were recorded on a Varian 300 Unity 
instrument. NMR spectra were taken in CDC13, and chemical shifts are expressed 
in ppm (6) relative to TMS. 
Materials: Column chromatography was carried out on Si02 (silica gel 60,40-63 
pm). Dichloromethane was freshly distilled from calcium hydride. Magnesium 
sulfate was used in commercial grade (Aldrich) without further purification. 
Benzaldehyde, furfural, butyraldehyde, isobutyraldehyde, valeraldehyde, 
isovaleraldehyde, and 2-methylbutyraldehyde was purchased from Aldrich and 
distilled before use. Non-commercially available aldehydes were prepared 
according the literature procedures (see Table 1). N-benzylhydroxylamine 3 was 
prepared as described.6 
Synthesis of N-benzyl nitrones. General Procedure: To a well-stirred 
solution of the aldehyde (20 mmol) in dichloromethane (150 ml), N- 
benzylhydroxylamine6 (2.46 g, 20 mmol) and anhydrous magnesium sulfate (2.4 1 
g, 20 mmol) were added dropwise and the stirring was maintained at room 
temperature for 4 h. The mixture was filtered and the filtrate evaporated to yield the 
crude product which was chromatographed on silica gel to afford the pure nitrones 
1 (eluent is given in brackets for each compound). 
(Z)-N-Benzylidenebenzylamine N-oxide (la). (Hexano : diethyl ether, 
1:4); IR(V~,N) 1581 cm-1; 1H NMR (CDC13) 6 5.03 (s, 2H), 8.37-8.54 (m, 9H), 
8.20 (m, 2H); 13C NMR (CDC13) 6 71.17, 128.37, 128.52, 128.88, 129.13, 
130.36, 133.19, 134.15. 
(Z)-N-(2-Furyl)methylenebenzylamine N-oxide (lb). (Hexano : diethyl 
ether, 1:4); IR(Vc,p,) 1582 cm-1; lH NMR (CDC13) 6 4.97 (s, 2H), 6.51 (dd, IH, 
J = 6.9, 3.5 Hz), 7.32-7.44 (m, 6H), 7.50 (s ,  lH), 7.75 (d, lH, J = 6.9 Hz); l3C 
NMR (CDC13) 6 69.50, 112.22, 115.28, 125.10, 128.97, 129.00, 129.32, 
132.73, 143.58, 146.74. 
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N-BENZYL NITRONES 2543 

(Z)-N-(2-Thiazolyl)methylenebenzylamine N-oxide (lc). (Diethyl ether : 
methanol, 20:l); IR(VC,N) 1568 cm-l; 1H NMR (CDC13) 6 5.14 (s, 2H), 7.39- 
7.45 (m, 6H), 7.99 (d, J = 3.1 Hz), 8.12 (d, IH, J = 3.1 Hz); 13C NMR (CDC13) 
6 69.44, 120.67, 129.21, 129.47, 129.69, 130.58, 131.76, 143.93, 156.46. 
(Z)-N-(Oxolan-2-yl)methylenebenzylamine N-oxide (Id). (Diethyl ether 
: methanol, 20:l); IR(VC,N) cm-l; lH NMR (CDC13) 6 1.62-1.92 (m, 3H), 2.35 
(ddt, lH, J = 12.4, 7.5, 6.0 Hz), 3.75 (m, 2H), 4.80 (s, 2H), 4.88 (pseudo q, 
lH, J = 7.0 Hz), 6.74 (d, lH, J = 5.2 Hz), 7.27 (m, 5H); 13C NMR (CDC13) 6 
25.58, 29.57, 68.41, 68.95, 74.32, 128.81, 128.86, 129.22, 132.32, 140.87. 
(Z)-N-(Oxolan-3-yl)methylenebenzylamine N-oxide (le). (Diethyl ether 
: methanol, 20:l); IR(VC,N) cm-l; lH NMR (CDCl3) 6 1.72 (td, lH, J = 12.9, 7.6 
Hz), 2.16-2.28 (m, 2H), 3.53-3.64 (m, 2H), 3.66-3.74 (m. lH), 3.81 (td, lH, J 
= 8.5, 5.6 Hz), 3.88-3.94 (m, lH), 4.82 (s, 2H), 6.64 (d, lH, J = 6.3 Hz), 7.33 
(m, 5H); 13C NMR (CDC13) 6 30.18, 36.69, 67.78, 69.09, 70.68, 128.84, 
128.88, 129.10, 132.55, 140.23. 
(Z)-N-Butylidenebenzylamine N-oxide (If). (Diethyl ether : methanol, 
20:l); IR(VC,N) 1595 cm-l; IH NMR (CDCl3) 6 0.90 (t, 3H, J = 7.3 Hz), 1.49 
(m, 2H), 2.42 (bq, 2H, J = 7.1 Hz), 4.83 (s, 2H), 6.61 (t, IH, J = 5.9 Hz), 7.36 
(m, 5H); 13C NMR (CDC13) 6 13.82, 18.28, 28.48, 69.01, 128.73, 128.76, 
129.10, 132.86, 139.36. 
(Z)-N-(2-Methylpropylidene)benzylamine N-oxide (lg). (Diethyl ether : 
methanol, 20:l); IR(VC,N) 1582 cm-l; lH NMR (CDC13) 6 1.01 (d, 6H, J = 6.7 
Hz), 3.12 (dh, J = 7.6, 6.7 Hz), 4.79 (s, 2H), 6.43 (d, IH, J = 7.6 Hz), 7.36 (s ,  
5H); 13C NMR (CDC13) 6 18.68, 25.81, 69.13, 128.61, 128.72, 128.90, 133.00, 
144.42. 
(Z)-N-Pentylidenebenzylamine N-oxide (lh). (Diethyl ether : methanol, 
20:l); IR(VC=N) 1596 cm-l; lH NMR (CDC13) 6 0.86 (t, 3H, J = 7.1 Hz); 1.3 (m. 
2H), 1.42 (m, 2H), 2.44 (bq, 2H, J = 7.1 Hz), 4.82 (s, 2H), 6.60 (t, lH, J = 5.9 
Hz), 7.33 (m, 5H); l3C NMR (CDC13) 6 13.61, 22.45, 26.33, 27.47, 69.00, 

(Z)-N-(3-Methylbutylidene)benzylamine N-oxide (li). (Diethyl ether : 
methanol, 20:l); IR(VC,N) 1594 cm-l; lH NMR (CDCl3) 6 0.90 (d, 6H, J = 6.7 
Hz), 1.84 (m, lH), 2.37 (dd, 2H, J = 5.9, 6.8 Hz), 4.85 (s, 2H), 6.63 (t, lH, J = 
5.9 Hz), 7.39 (m, 5H); 13C NMR (CDC13) 6 22.45, 25.84, 35.31, 69.15, 128.74, 
128.78, 129.10, 132.92, 138.54. 

128.72, 128.77, 129.12, i32.88, 139.43. 
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2544 DONDONI ET AL. 

(Z)-N-(2-Methylbutylidene)benzylamine N-oxide (lj). (Diethyl ether : 
methanol, 20:l); IR(VC,N) 1592 cm-l; 1H NMR (CDC13) 6 0.85 (t, 3H, J = 7.3 
Hz), 1.02 (d, 3H, J = 6.8 Hz), 1.43 (m, 2H), 3.01 (m, lH), 4.86 (s, 2H), 6.45 
(d, lH, J = 7.6 Hz), 7.37 (m, 5H); 13C NMR (CDC13) 6 11.51, 16.04, 26.82, 
32.44, 69.38, 128.81, 128.90, 129.10, 133.2, 144.19. 
(Z)-N-[(4R)-3-(tert-Butoxycarbonyl)-2,2-dimethyl- 1,3-oxazolidin-4- 
yllbenzylamine N-oxide (lk). (Hexane : diethyl ether, 19:l); IR(V~,N)  1599 
cm-l; lH NMR (CDC13, 55 "C) 6 1.38 (s, 9H), 1.42 (s, 3H), 1.51 (s, 3H), 4.01 
(dd, lH, J = 2.5, 9.5 Hz), 4.18 (dd, lH, J = 6.6, 9.5 Hz), 4.81 (s, 2H), 4.92 
(ddd, lH, J = 2.5, 4.7, 6.6 Hz), 6.88 (d, lH, J = 4.7 Hz), 7.28 (m, 5H); 13C 
NMR (CDC13, 55 "C) 6 23.08, 26.40, 28.27, 54.97, 66.44, 69.01, 80.37, 94.43, 
128.94, 129.10, 129.22, 132.41, 140.19, 151.50. 
(Z)-N-[(2R)-2-(tert-Butoxycarbonylamino)-3-(te~t- butyldiphenyl- 
si1yloxy)-propylidenelbenzylamine N-oxide (11). (Hexane : diethyl ether, 
1:4); IR(VC,N) 1603 cm-l; lH NMR (CDCl3,55 "C) 6 1.02 (s, 9H), 1.39 (s, 9H), 
3.93 (dd, lH, J = 9.9, 5.4 Hz), 4.00 (dd, lH, J = 9.9, 4.7 Hz), 4.72 (dddd, IH, 
J = 8.0, 5.8, 5.4, 4.7 Hz), 4.82 (s ,  2H), 5.61 (bs, lH), 6.74 (d, lH, J = 5.8 Hz), 
7.32 (m, llH), 7.57 (m, 4H); l3C NMR (CDCl3,55 "C) 6 19.30, 26.93, 28.37, 
50.68, 62.77, 69.76, 79.72, 127.83 (x2), 128.97 (x2). 129.38, 129.85, 132.71, 
133.22, 133.32, 135.52 (x2), 135.59, 136.76, 155.30. 
(Z)-N-[(2S)-2-(tert-Butoxycarbonylamino)propylidene] benzylamine 
N-oxide (lm). (Ethyl acetate); IR(VC,N) 1605 cm-1; 1H NMR (CDC13,55 "C) 6 
1.37 (d, 3H, J = 7.3 Hz), 1.39 (s, 9H), 4.50 (m, lH), 4.84 (s, 2H), 5.75 (bs, 
lH), 6.77 (d, lH, J = 5.7 Hz), 7.35 (m, 5H); 1% NMR (CDCl3.55 "C) 6 16.19, 
28.30, 44.24, 69.48, 79.60, 128.95, 128.99, 129.18, 132.57, 139.11, 155.22. 
(Z)-N-[(2S)-2-(tert-Butyldiphenylsilyloxy)propylidene] benzylamine 
N-oxide (In). (Hexane : diethyl ether, 2:3); I R ( V ~ , N )  1595 cm-1; 1H N M R  
(CDC13) 6 1.01, (s, 9H), 1.35 (d, lH, J = 6.4 Hz), 4.62 (d. lH, J = 14.0 Hz), 
4.68 (d, IH, J =  14.0 Hz), 5.02 (dq, lH, J = 6.4, 5.6 Hz), 6.63 (d, lH, J = 5.6 
Hz), 7.20 (m, 2H), 7.30-7.40 (m, 9H), 7.52-7.61 (m, 4H); 13C NMR (CDC13) 6 
19.01, 19.55, 26.80, 65.76, 68.99, 127.60 (x2), 127.63, 128.82, 129.22, 
129.71, 129.74, 132.18, 133.24, 133.86, 135.50, 135.55, 142.73. 
(Z)-N-(l-Deoxy-2,3-O-isopropylidene-D-glycero- 1-y1iden)benzyl- 
amine N-oxide (lo). (Hexane : ethyl acetate, 1:s); IR(VC,N) 1599 cm-1; 1H 
N M R  (CDC13) 6 1.34 (s, 3H), 1.37 ( s ,  3H), 3.82 (dd, lH, J = 8.7, 5.9 Hz), 4.35 
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N-BENZYL NITRONES 2545 

(dd, lH, J =  8.7, 7.1 Hz), 4.80 (s ,  2H), 5.08 (ddd, lH, J = 7.1, 5.9, 4.6 Hz), 
6.78 (d, lH, J = 4.6 Hz), 7.37 (m, 5H) ; 13C NMR (CDC13) 6 24.86, 26.19, 
67.84, 66.99, 72.01, 109.84, 129.06, 129.22, 129.42, 132.10, 139.11. 
(Z)-N-[2-O-(tert-Butyldimethylsilyl)-l-deoxy-3,4-O-isopropylidene- 
D-erythro-1-ylidenlbenzylamine N-oxide (lp). (Hexane : diethyl ether, 
1:9); IR(VC=N) 1530 cm-l; lH NMR (CDCl3) 6 -0.06 (s, 3H), 0.20 (s, 3H), 0.89 
(s, 9H), 1.28 (s,  3H), 1.32 (s, 3H). 3.81 (dd, lH, J = 8.3, 6.3 Hz), 3.90 (dd, 
lH, J = 8.3, 6.4 Hz), 4.19 (ddd, lH, J = 6.4, 6.3, 4.9 Hz), 4.91 (s, 2H), 5.01 
(dd, lH, J = 6.8, 4.9 Hz), 6.59 (d, lH, J = 6.8 Hz), 7.35 (s, 5H); 13C NMR 

109.39, 128.86, 129.05, 129.32, 132.39, 137.74. 
(Z)-N-[ 2-O-(tert-Butyldiphenylsilyl)- l-deoxy-3,4-O-isopropylidene- 
D-erythro-1-ylidenlbenzylamine N-oxide (lq). (Hexane : diethyl ether, 
2:3); IR(VC,N) 1530 cm-l; IH NMR (CDC13) 6 1.02 (s, 9H), 1.29 (s, 3H), 1.32 
(s, 3H), 3.82 (d, lH, J = 6.3 Hz), 4.28 (ddd, lH, J = 6.3, 6.3, 3.4 Hz), 4.45 (d, 
lH, J = 13.6 Hz), 4.53 (d, lH, J = 13.6 Hz), 5.24 (dd, lH, J = 6.6, 3.4 Hz), 
6.36 (d, lH, J = 6.6 Hz), 7.07-7.66 (m, 15 H) ; 13C NMR (CDCl3) 6 19.23, 
25.21, 26.20, 26.87 (x3), 64.95, 68.10, 69.48, 77.10, 109.37, 127.65, 127.71, 
128.83, 128.93, 129.36, 129.84, 129.88, 132.16, 132.90, 133.76, 135.67, 
135.77, 137.44 
(Z)-N-(4-O-Benzyl-l-deoxy-2,3-O-isopropylidene-L-threo- 1-yliden)- 
benzyladne N-oxide (lr). (Hexane : diethyl ether, 1:4); IR(VC,N) 1580 cm-1; 
lH NMR (CDCl3) 6 1.34 (s, 3H), 1.43 (s, 3H), 3.72 (dd, lH, J = 10.5, 6.6 Hz), 
3.89 (dd. lH, J =  10.5, 2.8 Hz), 4.15 (ddd, lH, J = 7.3, 6.6, 2.8 Hz), 4.57 (s, 
2H), 4.85 (s, 2H), 4.99 (dd, lH, J = 7.3, 5.6 Hz), 6.78 (d, lH, J = 5.6 Hz), 
7.21-7.40 (m, 10H) ; 13C NMR (cDC13) 6 26.29, 26.83, 69.50, 71.49, 73.15, 
73.56, 79.77, 110.70, 127.41, 127.70, 128.24, 129.03, 129.17, 129.27, 132.20, 
137.21, 138.16. 
(Z)-N-[ 4-O-(tert-Butyldimethylsilyl)- l-deoxy-2,3-O-isopropylidene- 
L-threo-1-ylidenlbenzylamine N-oxide (Is). (Hexane : diethyl ether, 2:3); 
IR(VC=N) 1597 cm-l; lH NMR (CDC13) 6 -0.05 (s, 3H), -0.04 ( s ,  3H), 1.02 (s, 
9H), 1.24 (s, 3H), 1.33 (s, 3H), 3.79 (dd, lH, J = 11.0, 4.9 Hz), 3.86 (dd, lH, 
J = 11.0, 2.9 Hz), 3.94 (ddd, lH, J = 6.8, 4.9, 2.9 Hz), 4.75 (s, 2H), 4.95 (dd, 
lH, J = 6.8, 5.4 Hz), 6.74 (d, lH, J = 5.4 Hz), 7.26 (m, 5H); 13C NMR (CDC13) 

128.61. 128.71, 128.85, 132.08, 137.43. 

(CDC13) 6 -5.23, -5.06, 17.96, 25.22, 25.66, 26.32, 65.28, 66.99, 69.98, 77.21, 

6 -5.72, -5.63, 18.00, 25.58, 26.04, 26.45, 63.98, 68.97, 72.38, 81.06, 110.03, 
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(Z)-N-( 1-Deoxy-2,3:4,5-di-0-isopropylidene-D-arabino-l-yliden)- 
benzylamine N-oxide (It). (Hexane : diethyl ether, 1:15); IR(VC,N) 1584 cm- 
I; lH NMR (CDC13) 6 1.28 (s, 3H), 1.31 (s, 3H), 1.33 (s, 3H), 1.40 (s, 3H), 
3.92 (dd, lH, J = 8.3, 6.0 Hz), 3.96 (dd, lH, J = 7.3, 5.4 Hz), 4.08 (dd, lH, J 
= 8.3, 6.3 Hz), 4.30 (ddd, lH, J = 6.3, 6.0, 5.4 Hz), 4.86 (s, 2H), 4.94 (dd, lH, 
J = 7.3, 6.1 Hz), 6.72 (d, lH, J = 6.1 Hz), 7.34 (s, 5H) ; 13C NMR (CDC13) 6 
25.14, 26.31, 26.51, 26.67, 65.52, 69.71, 73.15, 75.86, 79.62, 109.40, 110.67, 
128.94, 129.10, 129.24, 132.14, 135.79. 
(Z)-N-(l-Deoxy-2,3: 4,5-di-O-isopropylidene-L-arabino- 1-y1iden)- 
benzylamine N-oxide (lu). (Hexane : diethyl ether, 1:15); IR(VC,N) 1584 cm- 
l ;  lH NMR (CDC13) 6 1.28 (s, 3H), 1.31 (s, 3H), 1.33 (s, 3H), 1.41 (s, 3H), 
3.92 (dd, lH, J = 8.2, 6.2 Hz), 3.96 (dd, lH, J = 7.3, 5.4 Hz), 4.08 (dd, lH, J 
= 8.2, 6.6 Hz), 4.30 (ddd, lH, J = 6.6, 6.2, 5.4 Hz), 4.86 ( s ,  2H), 4.94 (dd, lH, 
J = 7.3, 6.1 Hz), 6.73 (d, lH, J = 6.1 Hz), 7.36 (s, 5H) ; l3C NMR (CDC13) 6 
25.15, 26.29, 26.54, 26.68, 65.55, 69.72, 73.13, 75.88, 79.64, 109.35, 110.69, 
128.92, 129.08, 129.22, 132.12, 135.77. 
(Z)-N-(6-Deoxy-1,2:3,4-di-O-isopropylidene-~-D-galacto-l,5- 
pyranose-6-y1iden)benzylamine N-oxide (lv). (Ethyl acetate); 1R(vc,~)  
1605 cm-l; lH NMR (CDC13) 6 1.29 (s, 3H), 1.30 (s, 3H), 1.39 (s, 3H), 1.53 (s, 
3H), 4.30 (dd, lH, J = 5.0, 2.6 Hz), 4.60 (dd, lH, J = 7.9, 2.5 Hz), 4.73 (dd, 
1H, J = 7.9, 2.0 Hz), 4.88 (s, 2H), 5.0 (dd, lH, J = 5.1, 2.0 Hz), 5.49 (d, lH, J 
= 5.0 Hz), 6.72 (d, lH, J = 5.1 Hz), 7.38 (m, 5H); l3C NMR (CDC13) 6 24.26, 
24.87, 25.93, 26.09, 65.53, 69.27, 69.81, 70.35, 70.40, 96.07, 109.09, 109.33, 
128.88, 128.99, 129.47, 132.30, 136.61. 
(Z)-N-(5-Deoxy-2,3-0-isopropylidene-l-O-methyl-~-D-ribo- 1,4- 
furanose-5-y1idene)benzylamine N-oxide (lw). (Diethyl ether); IR(V~,N) 
1610 cm-l; IH NMR (CDCl3) 6 1.22 (s, 3H), 1.41 (s, 3H), 3.14 (s, 3H), 4.43 (d, 
1H, J = 5.9 Hz), 4.74 (d, lH, 5.9 Hz), 4.84 (s, 2H), 4.91 (s, lH), 5.18 (d, lH, 
J = 5.3 Hz), 6.56 (d, lH, 5.3 Hz), 7.34 (s, 5H). ; 13C NMR (CDCl3) 6 24.77, 
26.17, 54.68, 68.97, 82.16, 82.25, 84.10, 109.78, 112.50, 128.85, 129.02, 
129.47, 132.1 1, 137.74. 
(Z)-N-(5-Deoxy-2,3-0-isopropylidene-l-O-methyl-~-D-~yxo-l,4- 
furanose-5-y1idene)benzylamine N-oxide (lx). (Diethyl ether); IR(V~,N) 
1599 cm-1; 1H NMR (CDC13) 6 1.25 (s, 3H), 1.34 (s, 3H), 3.24 (s, 3H), 4.54 (d, 

lH, J = 5.7 Hz), 4.89 (s, lH), 4.92 (s, 2H), 5.02 (bt, lH, J = 4.3 Hz), 5.10 (dd, 
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lH, J = 5.7,4.0 Hz), 6.78 (d, lH, J = 4.5 Hz), 7.39 (m, 5H); 13C NMR (CDC13) 
6 24.56, 26.02, 54.41, 68.90, 79.83, 80.01, 84.10, 106.22, 112.14, 128.42, 
128.50, 129.10, 132.10, 136.23. 
(Z)-N-(3-O-Benzyl-5-deoxy- 1,2-O-isopropylidene-a-D-xylo-1,4- 
furanose-5-y1iden)benzylamine N-oxide (ly).  (Hexane : diethyl ether, 
1:4); IR(VC=N) 1595 cm-l; IH NMR (CDC13) 6 1.24 (s, 3H), 1.43 (s, 3H), 4.38 
(d, lH, J = 11.7 Hz), 4.46 (d, lH, J = 11.7 Hz), 4.52 (d, lH, J = 3.20 Hz), 4.57 
(d, lH, J = 3.7 Hz), 4.80 (d, lH, J = 13.5 Hz), 4.86 (d, lH, J = 13.5 Hz), 5.25 
(pseudo t, 1H, J = 3.8 Hz), 5.92 (d, lH, J = 3.7 Hz), 6.82 (d, lH, J = 4.5 Hz), 
7.30 (m, 10H) ; l3C NMR (CDC13) 6 26.24, 26.84, 69.11, 72.53, 77.85, 82.25, 
82.76, 104.82, 112.11, 127.31, 127.72, 128.31, 128.86, 129.05, 129.47, 
132.07, 135.91, 137.48. 
(Z)-N-(3-O-Acetyl-5-deoxy- 1,2-O-isopropylidene-a-D-xylo-1,4- 
furanose-5-y1iden)benzylamine N-oxide (lz). (Diethyl ether : methanol, 
25:l); IR(VC=N) 1601 cm-1; 1H Nh4R (CDC13) 6 1.27 (s, 3H), 1.48 (s, 3H), 1.83 
(s ,  3H), 4.51 (d, lH, J = 3.7 Hz), 4.83 (d, lH, J = 13.7 Hz), 4.88 (d, lH, J = 
13.7 Hz), 5.34 (pseudo t, lH, J=3.9Hz), 5.54 (d, lH, J=3.2 Hz), 5.86 (d, 
lH, J = 3.7 Hz), 6.71 (d, lH, J =4.7 Hz), 7.35 (m, 5H); 13C NMR (CDC13) 6 
20.39, 26.19, 26.70, 69.37, 75.77, 76.30, 83.12, 104.52, 112.60, 128.99, 
129.19, 129.37, 132.32, 133.61, 169.09. 
(Z)-N-(5-Deoxy-1,2-O-isopropylidene-3-methoxyethoxymethy~-a-D- 
xylo-1,4-furanose-5-yliden)benzylamine N-oxide (laa). (Diethyl ether); 
IR(VC,N) 1605 cm-1; 1H NMR (CDCl3) 6 1.24 (s, 3H), 1.41 (s, 3H), 3.29 (s, 
3H), 3.34-3.52 (m, 5H), 4.49 (d, lH, J=7.1 Hz), 4.52 (d, lH, J = 7.1 Hz), 
4.61 (dd, lH, J = 3.7, 8.3 Hz), 4.77 (d, lH, J = 13.4 Hz), 4.82 (d, lH, J = 13.4 
Hz), 5.17 (pseudo t, lH, J = 3.9 Hz), 5.85 (d, IH, J = 3.7 Hz), 6.80 (d, IH, J = 
4.4 Hz), 7.35 (m, 5H) ; l3C NMR (CDC13) 6 26.08, 26.71, 58.85, 67.12, 69.03, 
71.44, 77.49, 80.27, 82.97, 95.21, 104.62, 111.98, 128.72, 128.96, 129.32, 
132.29, 135.51. 
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