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ABsrRAcT 

Methyl 2,3-d~-U-acetyl-4-deoxy-~-~-~~~~e~-hex4-enod~aldo-l,5-pyranos~de (2) 
reacts readrly wrth enolate amens by attack at the aldehyde carbonyl group. Nrtro- 
methane gves m&ally the adduct 1, which rea&ly undergoes ehmmatlon to afford the 

coqugated, unsaturated derlvatlve 5, reduction of the latter ulth borohydrlde effects 

selective reductron of the exocychc double bond to gave the mtro sugar denvatrve 6. 
The aIdehyde 2 undergoes condensatron wrth acetone to gave a conjugated, g-carbon 
sugar denvatrve 7, having a carbonyl group at C-8 that can be reduced selecttvely by 
borohydnde to a secondary alcohol denvatrve, Isolated as Its acetate 8 The readily 
avarlable, unsaturated aldehyde 2, which can be condensed with l,Zb~s(amhno)- 
ethane to give a stable, crystalhne mudazohdme derrvatrve 3, thus provides a useful 

starting pomt for synthesis of higher-carbon sugars by cham extension at the o-carbon 

atom. Ad&tlon of dlmethylamme at C-4 of 2 was not observed under a vanety of 

expenmental condrtrons 

INTRODUCTION 

Several papers from thus laboratory have described reactrons useful for the 
extensxon of carbohydrate chams by addmon of unsaturated Gngnard reagents to 
aldehydo sugar derrvatrves2, and the reaction has been apphed for synthesis of bran- 
ched-cham denvatrves by use of keto sugar denvatrves3 Acetylemc alcohol denv- 
atrves of sugars obtained by thrs route have been converted mto cc&unsaturated 
aldehydes4. Compounds of the latter class are themselves of Interest for synthesis 
of higher sugars through addrhon of carbon nucleophrles to the aldehyde group, the 
possrble addition of various nucleophrles by the Michael route at the B carbon atom 
offers mterestmg potentral for synthesis of 2-deoxyaldoses having selected functronal- 
rty at C-3 A convement route to an a&unsaturated aldehyde denvatrve of a sugar 1s 

*For prehmmary reports of parts of this work, see ref 1 
&pported, 111 part, by the National Institutes of Health, U S Pubhc Health Servxce Grant No 
GM-l 1976 me Ohio State Umverslty Research Foundation Project 1820) 
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afforded by photolysls of methyl 6-audo-6-deoxy-a-D-glucopyranoslde, hydrolysis 
of the resultant lmme, and subsequent treatment with base, to @ve methyl 2,3-dl-O- 
acetyl4deoxy-P-L-threo-hex-Penodlaldo-l,5-pyranoslde5 (2) TfYs a&unsaturated 
aldehyde, also obtamable by oxzdatzon of methyl 2,3,4-tri-O-acetyl-cc-D-glucopyrano- 

slde6, has an oxygen atom at the posltlon a to the aldehyde group, and nught therefore 
be expected to show low reactivity m the MlchaeI sense toward nucleophlles and to 
undergo favored attack at the aldehyde group 

Th1.s report describes the base-catalyzed addltlon of mtromethane and acetone 
to the aldehyde group of 2, and the selective reduction of the resultmg adducts 

Attempts to Introduce a dlmethylammo group at C-4 of 2 were unsuccessful 

DISCUSSION 

The unsaturated aldehyde 2 used m this work was obtained by the photo- 

chemical route5 A crystalline denvatlve of the aldehyde was conveniently obtamed 
by treating it with I,2-bls(amlmo)ethane’ to gve the lmldazohdme derlvatlve 3, 
deacetylatlon of the latter by the ZemplCn method gave the crystalhne 2,3-dlol 
analog 4 N m r spectral data for these and other products are recorded m Table I, 
the shzft of the H-6 slgnal from Its low-field posltlon m the spectrum of the aldehyde 2 

to about ‘I: 4 45 m those of the lmldazohdme derivatives 3 and 4 1s noteworthy The 
base peak m the mass spectra of 3 and 4 (see Table II) was the dlphenyhmldazohum 
catzon @zfe 223) arzsmg by rupture of CPC-5 

OAc 

IMe 

OAc 

1 

? 

5 6 7 8 

Treatment of the aldehyde 2 nlth mtromethane in methanol containing -20 mhf 

sodium methoxlde, according to the general procedure described by Baer*, gave a 
mixture that, upon treatment with acetic anhydride m pyrldme, gave one maJor 
product, obtained pure m 63% yield as a pale-yellow syrup after column chromato- 

graphy Thrs product was formulated as the coqugated, unsaturated, mtro dlene 

C&bohvd Res , 24 (1972) 105-l 13 
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denvatlve 5, based on the evidence of mIcroanalysIs, I r. and n m r spectroscopy, 
and mass spectrometry Its n m r spectrum (see Table I) showed that two acetate 
groups were present, and an AB pair of doublets at low field was mdlcatlve of vmyhc 
protons at C-6 and C-7, probably m czs-dlsposltlon (.I6 , 13 Hz) The mass spectrum 
(see Table Ii) showed a small parent Ion (z?z/e 301) and the fragmentations antlclpated 
from loss of OMe, CH,CO, and CH,CO?H, together with fragments arlsmg through 
loss of the -CH= CHN02 group Presumably, the mltlal adduct of 2 with mtrome- 
thane underwent spontaneous dehydration to some extent, and complete ehmmatxon 
occurred upon exposure to the condmons of acetylatlon, to give 5 Dehydroacetoxyl- 
anon of a mtromethane adduct by the actlon of acetlc anhydnde and pyrldme has 
been reported9 

When the aldehyde 2 was treated with mtromethane m the presence of trlethyl- 
amme, only one product was obtained, Isolated as a syrup m 81% yield after purdica- 
tlon on a column of slhca gel It was formulated as the mmal adduct 1, and probably 
conslsted of a mixture of eplmers at C-6 Its n m r spectrum showed that two acetoxyl 
groups were present, and the molecular Ion @z/e 319) m its mass spectrum was 18 
daltons higher than that of the ehmmatlon product 5 Compound 1 was readily dehy- 
droacetoxylated by the actlon of acetlc anhydrIde m pyrxdme, and the product obtam- 
ned was ldentlcal with the mtro dlene 5 

When the aldehyde 2 was brought mto reactlon with acetone m the presence 
of methanohc sodmm methoxlde, and the product then treated with acetlc anhydnde 
and pyrldme, the conjugated dlenone 7 havmg a g-carbon sugar structure was obtam- 
ed Compound 7, obtamed as a syrup m 77% yield, showed a molecular-Ion peak 
@z/e 298), and Its n m r spectrum (see Table I) showed the signals antlclpated for the 
OMe, COMe, and two acetoxyl groups, together with a low-field AB pattern for the 
olefimc protons H-6 and H-7 (Js 7 15 Hi) Attempts to prepare 7 from 2 by usmg 
trlethylamme as cataiyst, Instead of sodmm methoxlde, were unsuccessful, even when 
the reactlon time m the bozlmg solvent was extended to several hours 

Several attempts to add dlmethylamme to the unsaturated aldehyde 2, for 
posszble formatlon of a 4-deoxy-4-(dlmethylammo) sugar, were unsuccessful The 
failure of 2 to undergo Michael-type reactions at C-4 IS understandable on the basis 
of electromc hindrance by the ring-oxygen atom attached to C-5 Attack by a nucleo- 
phlle at C-4 would mvolve development of negative charge at C-5, a process rendered 
unfavorable by the presence of an oxygen atom attached to C-5 

Treatment of the mtro dlene 5 with ethanohc sodmm borohydrlde gave rise to 
two maJor products, which were separated by column chromatography The faster- 
mlgratmg product was obtamed as a syrup m 35% yield and was formulated as the 
selectively reduced product 6 m which the exocychc double bond had been reduced 
The .slo\\er-mlgratmg product, obtamed as a syrup m 21% yleId, appeared from Its 
n m r spectrum to habe a dmlenc structure (see ExperImental sectlon) When the 

reduction \\as conducted m aqueous acetomtnle, the selectively reduced product 6 
was obtamed rn 70% yield, and the proportzon of dlmer resultmg was decreased to 
10% The mass spectrum of 6 showed the molecular Ion (r?z/e 303) and a senes of 

Curbohrd Res, 24 (1972) 105-I 13 



$ 
T

A
B

L
E

 
I 

-.
 

” p
"
 

N
 M

 R
.
 S

P
E

C
T

R
A

L
 D

A
T

A
’ 

F
O

R
 T

H
E

 
C

-~
W

B
S

T
tT

C
JT

E
D

 
M

E
T

H
Y

L
 

2,
3-

D
I-

o
-A

C
E

T
Y

L
-4

 
D

S
O

X
Y

-l
 -
~
/
l
r
C
O
-
P
~
N
T
-
4
-
~
N
O
P
Y
R
A
N
O
3
l
D
~
 l
-
8
 

g
 

C
l
w
l
p
O
N
n
d
 

Su
ht

it
rr

en
r 

at
 C

d 
C

ir
en

iic
al

 sl
#

l~
,~

 z 
rm

ts
 (

fir
st

-o
rd

er
 c

o~
tp

lw
gs

 im
 H

z)
 

G
 

E
 

H
-l

 
H

-2
 

H
-3

 
H

-4
 

H
-6

 
H

-7
 

O
M

e 
on

e 
0t

h 

k 
1 

-
C
H
O
H
C
H
z
N
O
z
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
4
4
6
-
5
 5

5m
 

2=
 

3
 4
O
 

-C
H

O
 

4
7
2
 -
4
,
9
0
m
 

4
 3

0d
d 

4,
09

d 
5

2
.3

 9
 

J3
14

 3
 

I 
4 

69
bd

 
4 

50
bd

d 
4 

97
dd

 
5 

16
d 

*N
W

 
Jw

 
3 

J2
.3

 
6 

5”
 

&
,Q

 2
 

P
h

N
 Y
 

4
 8

6d
 

65
7d

d 
5.

91
 d

d 
5,

34
d 

JL
Z 

3 
J2

,3
 7

 
J3

,4
 2

 5
 

5
 

-C
H

=
C

H
N

O
1 

d 
25

-4
 3

5m
 a

nd
 4

 6
5-

4 
78

 m
- 

-C
H

zC
H

zN
O

s 
50

4d
 

49
3d

d 
4 

68
 bd

d 
5 

13
bd

 
J1

,z
 

2
 5

 
J2

.3
 7

 
J3

,4
 3

 5
 

J4
,6

 1
 

-
C
H
=
C
H
C
O
C
H
3
 

4
7
0
 -4

81
m

 
4 

38
 bd

d 
4 

58
d 

J2
,3

 -
8

 
J3

,4
 3

8
5

 

-
C
H
=
C
H
C
H
C
H
3
 

4
 

4
8
-
4
 66

m
 a

nd
 

4 
84

-5
,0

7 
m

l- 

I 
O
A
c
 

07
3s

 

4 
40

s 

45
0s

 
69

3s
 

24
8d

 
an

d 
26

3d
 

J6
.7

 
1

3
 

7
 I

O
bt

 
5 

44
t 

J~
,I 

7 
30

6d
 

an
d 

3 
39

d 
k

7
 

1
6

 

40
7m

 
3 

93
m

 
Je

.7
 

1
5

 
J 

7
,0

 -
5

 

6 
45

5,
 

6 
46

s 
64

8s
 

6 
76

s 

64
6s

 

64
5s

 

64
8s

 

64
4s

 

7 
86

s,
 

7.
90

s 
7 

88
s,

 
78

9s
 

7 
94

5,
 

79
9s

 

7,
9o

s,
 

7-
92

s 
7,

82
s,

 
78

85
s 

7 
86

s.
 

7,
89

s 
7,

82
s,

 
7 

86
9 

2 
54

2 
78

m
 (

Ph
),

 
3,

02
-3

 24
m

 (
Ph

),
 

6 
20

bs
 (
C
H
2
C
H
2
)
 

2
 6
0
-
2
 72
m

 (
Ph

),
 

3 
lO

-3
,3

0m
 (

Ph
),

 
6 

30
bs

 (
C

H
2C

H
2)

 

7 
67

s 
(H

-9
) 

8,
59

d 
(H

-9
) 

Jo
,!,

 6 
5 

“A
t 

10
0 
M
H
z
 m
 c

hl
or

of
or

m
-d

 
bb

, b
ro

ad
en

ed
, 

d,
 d

ou
bl

et
, 

dd
, 

do
ub

le
t 

of
 d

ou
bl

et
s,

 m
, 

m
ul

tlp
le

t, 
s,

 s
m

gl
et

, 
t, 

tn
pl

ct
. 

C
D

at
a 

fr
om

 r
of

 5
, “

M
ay

 b
e 

su
bJ

cc
t 

to
 s

ub
st

an
tia

l 
se

co
nd

-o
rd

er
 

ef
fe

ct
s 

eO
-D

ea
ce

ty
la

te
d 

de
nv

at
rv

c 
af

te
r 

tr
ca

tm
cn

t 
w

ith
 D

,O
 

‘A
ls

o 
m

cl
ud

cs
 H

-8
 s

gn
al

 



T
A

B
L

E
 1

1 

M
A
S
S
-
S
D
B
C
T
R
A
L
 

D
A
-
I
-
A
 

F
O
R
T
H
B
 C
-
~
-
S
U
B
S
T
I
T
U
T
E
D
 

M
E
T
H
Y
L
 2

,3
 D
I
-
O
-
A
~
E
T
~
L
-
~
 

D
C
O
X
Y
-
L
 th

e0
 

P
E

N
T

-4
 C
N
O
P
y
R
A
N
O
S
l
D
k
3
 

m
/e

 V
&

es
 (

re
ht

iu
e 

rt
lt

en
sl

tl
cs

) f
or

 
co

nt
po

ut
rd

 n
w

he
r 

1
 

3 
4”

 
5 

6 
7 

8 

M
? 

31
9 

(0
 1

) 
45

2 
(5

) 
36

8 
(5

) 
30

1 
(0

 1
) 

30
3 

(0
 1

) 
29

8 
(0

 2
) 

34
2 

(0
 3

) 
M

+
 -

M
eO

H
 

26
6 

(1
) 

31
0 

(1
) 

M
t 

-A
cO

H
 

25
9 

(0
 1

) 
39

2 
(0

 2
) 

24
1 

(7
) 

24
3 

(4
) 

23
8 

(1
5)

 
28

2 
(1

0)
 

M
t 

-A
cO

H
 

- 
C

H
lC

O
 

21
7 

(0
 5

) 
19

9 
(2

2)
 

20
1 

(5
) 

19
6 

(3
2)

 
24

0 
(1

0)
 

M
’-A

cO
H

-*
O

M
o 

36
1 

(0
 1

) 
25

1 
(1

2)
 

M
?-

A
cO

H
-*

O
A

c 
33

3 
(2

) 
18

4 
(3

) 
M

?-
A

cO
H

-C
H

zC
O

- 
O

M
e 

17
0 

(6
) 

16
5 

(4
8)

 
20

9 
(1

0)
 

M
t-

*M
eO

H
- 

O
A

c 
21

2 
(2

) 
10

7 
(1

5)
 

C
-5

 s
u

bs
tl

tu
cn

t 
22

3 
(1

00
) 

22
3 

(1
00

) 
M

t-
A

cO
H

-C
-5

 
su

bs
tl

tu
en

t 
16

9 
(3

0)
 

M
+

 -
A

cO
H

-C
H

zC
O

-C
-5

 
su

bs
tl

tu
cn

t 
12

7 
(8

0)
 

12
7 

(5
) 

O
th

er
 m

aj
or

 io
n

s 
74

 (
10

0)
 

29
1 

(1
) 

16
8 

(2
0)

 
85

 (
15

) 
18

0 
(1

5)
 

22
5 

k
 

(1
0)

 
28

2 
(1

) 
74

 (
10

0)
 

74
 (

10
0)

 
15

3 
(2

7)
 

12
1 

(1
00

) 
F

 
14

9 
(3

3)
 

6 
13

7 
4 

(4
5)

 
11

3 
(5

0)
 

2 
76

 (
10

0)
 

” k
! 

Q
 

W
-D

ea
cc

ty
la

te
d 

de
n

va
tn

c 

s k
? i : w
 



110 D HORTON, A LIAV 

fragments (see Table II) contamrng the intact C-5 substltuent, all havmg m/e values 
2 daltons higher than correspondmg eons m the spectrum of the unsaturated precursor 
5 The n m r spectrum of 6 (see Table I) clearly estabhshed that reduction had taken 
pIace at the exocychc double bond, and not the endocychc one, the low-field, AB 
doublet for H-6 and H-7 m the precursor 5 was absent for 6 and was replaced by 
2-proton tnplets at T 5 44 and 7 IO that could be assigned to the exocyclrc methylene 
groups, other features in the spectrum of 6 showed httle change from those m the 
precursor 5 

The formation of a dlmer accompanymg compound 6 m the reduction of the 
rutro drene 5 probably arIses from a Michael type of addltlon of an amon of 5 to 
C-6 of a second molecule of 5 The formatlon of dlmerlc products m the treatment of 
conjugated mtroalkenes with sodmm borohydnde has been reported m the literature” 

The dlenone 7 underwent seiectlve reduction at the ketomc carbonyl group 
when treated with ethanohc sodmm borohydnde, and acetylatlon of the product 
gave the syrupy 4,6,7,9-tetradeoxynono-4,6-dienose derlvatlve 8 m 75% yield The 
structure of 8 nas evident from Its n m r spectrum, which cIosely resembled that of 
the precursor 7, except that the signal for the C-9 methyl group appeared as a doublet, 
and an additional acetate group was present (see Table I) A molecular-ion peak 
(m/e 342) was observed m the mass spectrum of 8, together with fragmentation ions 
(see Table II) m accord with the structure proposed No direct mformatlon on the 
stereochemlstry at C-S of compound 8 was obtained, and the product was probably 
a mixture of S-epimers 

The foregomg reactlons illustrate the considerable potential of unsaturated 
aldehydes of sugars, such as compound 2, for the preparative elaboration of hlgher- 
carbon sugar derivatives having side-chains possessmg synthetically useful functional 
groups Such products should serve as useful starting points for synthesis of structural 
vanants of antibiotics and their components and, by way of various cychzatlon reac- 
tions, of heterocycles having sugar moleties attached 

EXPERIMENTAL 

Ge?teial nletirods - Solutions were evaporated under dlmmished pressure 
below 50” Meltmg points were determined with a Thomas-Hoover “Urnmelt” 
apparatus and are uncorrected N m r spectra were recorded at 100 MHz with a 
Vanan HA-100 spectrometer by W N Rond, for solutions m chloroform-d con- 
taining tetramethylsllane as the internal standard Mass spectra were recorded with an 
AEI MS-902 double-focusing, high-resolution spectrometer at an iomzmg potential 
of 70 eV, an accelerating potential of 8 kV, and a source temperature of 250" T 1 c 
was performed with 250-,um layers of Slhca Gel G (E. Merck) as the adsorbent and 
5 1 benzene-methanol as the developer, and zones were detected by use of 10% 
suIfunc acid m ethanol Column chromatography was performed on S&a Gel 
7734 (E Merck) with an adsorbent’sample rauo of 50-200 1. Microanalyses were 
performed by W N Rond 

Carboh~d Res ,24 (1972) 10.5-113 
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MethyZ2,3-dr-O-acety(4-deoxy-5-C-(I,Edrt- 
eenopyranosrde (3) - A solution of methyl 2,3-di-U-acetyi-4-deoxy-8-L-Ihreo- 
hex_Penodlaldo-1,5-pyranowde5 (2, 200 mg’, and 1,2-bls(amhno)ethane (230 mg) m 
toluene (5 ml) was stlrred for 2 h at 110’ Toluene was removed by evaporation, and 
ethanol was added, whereupon the product crystalhzed, yxeld 240 mg (68%), m p 
158-159” An analytIca sample was obtamed by recrystalhzatlon from benzene- 
petroleum ether (b p 30-60”), m p 159-160”, [&,5 -!- 175” (c 1, chloroform); RF 0 8, 
AKz 5 70 (C=O), 5 90 (C=C), 6 24, 6 60, and 14 4 pm (phenyl) 

Anal Calc for C25H28N206- C, 66 33, H, 6 23, N, 6 21. Found. C, 66.43, 
H, 6 37, N, 6 00 

Methyl 4-deoxy-.5-C- (I ,3- drphenyhmldazolm-2- yl)-8-b threo-pent-4- enopyrano- 
szde (4) - To a solution of the dlacetate 3 (100 mg) m methanol (3 ml) was added 
0 1 ml of hz methanohc sodmm methoxlde, and, after 1 h at -25”, the solutlon was 
evaporated Extractlon of the residue with acetone, followed by removal of the acetone, 
gave crystalhne 4, which was recrystalhzed from acetone-petroleum ether (b p 
30-60”), yield 68 mg (84%), m p 132-133”, [a]“, +82” (c 1, chloroform), RF 0 5, 
.I$:: 2 90 (OH), 5 90 (C=C), 6 25, 6 65, and 14 5 pm (phenyl) 

Anal CaIc for CtlHZ4NZ04 C, 68 45, H, 6 57, N, 7 60 Found C, 68 16, 
H, 6 87; N, 7 38 

Methyl 2,3-dz-O-acetyl-4,7-dzdeoxy-7-nztro-D-gIycero (and L-glycero)$-r_-threo- 
hept-4-etzopyranoszde (1) - To a solution of the aldehyde 2 (200 mg) m mtromethane 
(3 ml) was added tnethylamme (0 1 ml), and the mixture was stn-red for 1 h at -25” 

T 1 c of the mixture showed conversion of the reactants mto a product giving a smgle, 
major spot The mixture was evaporated, the resultmg syrup was extracted with 
benzene, and the extract was purdied on a column of slhca gel Elutlon with 8 1 
benzene-ether gave the chromatographlcally homogeneous nitro denvatlve 1 as a 
pale-yellow syrup, yield 200 mg (81%), [a]: t213” (cl, chloroform), RF 04, 
,I:: 2 85 (OH), 5 70 (C=O), and 6 35 $rn (C-NO,) 

MethyZ2,3-dz-O-acetyZ-4,6,7-trzdeoxy-7-nztro-cl~-~-L-threo-hepto-4,6-dze~~pyr~~z- 
oszde (5) - A From the aldehyde 2 To a solution of the aldehyde 2 (250 mg) in meth- 

anol (2 ml) were added mtromethane (2 ml) and M methanohc sodmm methoxlde 
(0 1 ml), and the mixture was stirred for 2 h at ~25’ The mixture was then evapora- 

ted, and the residue extracted with acetone Evaporation of the extract gave a syrup 
conslstmg of several components (t 1 c ) Pyndme (3 ml) and acetlc anhydnde (0 2 ml) 
were added to the syrup, and the mYrture was kept for 18 h at -25” Concentration 
of the n-mcture afforded a dark syrup that was extracted with benzene The extract was 
purrfied on a column of slllca gel, and the chromatogaphlcally homogeneous title- 
compound was eluted with 14 1 benzene-ether to give a syrup, yield 175 mg (63%), 

[a]“,’ +253” (c 0 9, chloroform), RF 0 75,12,,, fi1m 5 70 (C=O), 6 0 (C=C), and 6 50 urn 

(C-NW 
Anal. Cak for CIZH15N08 C, 47 84; H, 5 01, N, 4 64 Found C, 47 81, 

H, d98, N, 443 
B From the 6’.hydroxy7-nitro derivative I To a solution of l(180 mg) III pyn- 

Curbuhyd Res ,24 (1972) 105-l 13 
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dme (3 ml) was added acetic anhydnde (0 1 ml), and the mixture was kept for 18 h 
at -25”. The syrupy product obtamed after evaporation and purification by column 
chromatography was found by t 1 c and n m r spectroscopy to be identical with 5 
prepared by the foregoing route A 

Methyl 2,3-dI-O-acetyZ-4.6,7,9-tetradeoxy-8-L-threo-nono-4,6-dlenopyranoszd-8- 

ulose (7) - To a solution of the aldehyde 2 (280 mg) m acetone (5 ml) was added M 

methanohc sodium methoxlde (0 1 ml), and the mixture was bolled for 2 h under 
reflux The sohd that had preclpltated was filtered off and the atrate was evaporated 
Acetylatlon of the resultant syrup as described for converslon of 1 mto 5, with subse- 
quent purification on s&a gel with 14 1 benzene-ether as eluant, gave chromato- 
graphlcally homogeneous 7, yield 250 mg (77%), [a]‘,’ t263” (c 1 3, chloroform), 
RF 0 5, AZ& 5 70 (C=O) and 5 95 pm (C=C) 

MethyZ2,3-dr-O-acetyl-4,6,7-trzdeoxy-7-nrtro-~-L-threo-hept-4-enopyranosrde (6) 
- To a solution of the xutro derlvatlve 5 (220 mg) m ethanol (5 ml) was added 
sodmm borohydrlde (50 mg) The mixture was stirred for 10 mm at -25”, and then 
10% acetlc acid was added to decompose the excess of the reductant Evaporation 
of the mixture, cxtractloa of the residue with acetone, and evaporation of the extract 
gave a syrup that, by t 1 c , showed a mam component (RF 0 7) and a substantial 
proportion of a side-product (RF 0 5) Dlssolutxon of the syrup m benzene, and 
purification on a column of s&a geI with 14 1 benzene-ether as eluant, gave the 
syrupy, chromatographlcaIIy homogeneous, title compound, yield 77 mg (35%), 
1~~1% -1-230” (c 1 2, chloroform) 

Further elutlon of the column, with 3 1 benzene-ether, gave a second, syrupy 
product, possibly a dImeric adduct, yield 46 mg (21%), [cz]~ f225” (c 0 8, chloro- 
form); n m r (60 MHz) ‘I: 6 44, 6 50 (3-proton smglets, noneqmvalent OMe), 7 90, 
7 92, 7 93 (3 smglets, 12 protons, 4 OAc groups) 

In a second experiment, the dlene precursor 5 (60 mg) m 1 1 (u/v) acetomtrlle- 
water (4 ml) was treated with sodium borohydnde (20 mg), and, after 5 mm at -25”, 
the mixture was processed as Just described,, the yield of 6 was 42 mg (70%), and of 
the slower-mlgratmg side-product, 6 mg (10%) 

Meilt),l2,3,8-trr-O-acetyl-4,6,7,9-tetradeoxy-D-glycero(and L-glycero)-B-L-threo- 
nono-4,6-dIeno_Dyranoszde (8) - To a solution of the ketone 7 (400 mg) m ethanol 
(10 ml) was added sodium borohydride (45 m&), and the mature was stirred for 
15 mm at -25”. The solution was made neutral with 10% acetic acid, and then evapo- 
rated The residue was extracted with acetone, and the extract was evaporated 
Acetylatlon and chromatographlc purticatlon of the product with 14 1 benzene-ether, 
as described for the conversion of 1 Into 5, gave chromatograpbcally homogeneous 
8 as a pale-yellow syrup, yield 300 mg (75%); RF 0.6, [a]% + 194” (c 0 9, chloroform), 
Afl’” 5 75 (GO) and 6 0 pm (C=C) 

Treatment of the unsaturated aldehyde 2 zL’lth dlmethylamme - A rmxture of 2 
(120 mg), dlmethylamme (0 3 ml), and M sodmm methoxlde (0 1 ml) m methanol 
was kept for 18 h at -25”. Evaporation of the solufion gave a syrup that was identical, 
by I r spectrum and t 1 c properties, with the O-deacetylated denvatlve of 2 In a 
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second expenment, the aldehyde 2 (0 45 g) m benzene (3 ml) contammg dlmethyl- 
amme (2 ml) was kept for 18 h at -25” T 1 c of the reactlon mixture showed the 
presence of severa spots, but 0-deacetylatlon wxth sodmm methoxlde gave a syrup 
that contained, by t I c evidence, one maJor product that appeared ldentlcal with the 
product of the first experiment A slrmlar result was obtamed when a mixture of 
2 (0 5 g) and dlmethylamme (2 ml) was kept m a sealed tube for 3 days at -25” and 
for an addltlonal 5 h at 60” 
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