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ABSTRACT

N-(2'R-hydroxy)propyl-1-deoxy-1-imino-
glucose and N-(2'S-hydroxy)propyl-i-deoxy-1-
iminoglucose, diastereoisomers (1 and 2 ) were
prepared by reaction of the racemic 1- amino-—
2-propanol with D(+)-glucose. The same racemate
gave with D(+)-glucose-tetraacetate two other
diastereoisomers (3 and 4). The obtained dias—
tereoisomers were separated from the suitable
solvents by fractional crystallization. After
acid hydrolysis for diastereoisomers the anti-
podes were produced in a good yield. The cacul-
ated optical purities for such antipodes, there-
after, were high enough.

The obtained diasterecisomers showed
some chelating behaviour toward cupric ion. In
addition, copper complexes exhibited some fung-
icidal and bactericidal properties.

INTRODUCTION

D(—)—I-Amin0—2~propanol represents a constituent of

vitamin Blzand it has been isolated by hydrolysis of the
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vitamin‘(Codly et al. 1953).80 far, few procedures for the
resolution of the racemic l-amino-2-propanol have been known
in the literature. The indirect and complexed method was
published by Clark et al (1954. Further, a partial resoluticn
method via formation of diastereoisomeric salt of tataric
acid had been described by the Sullivan's patent(19583
Later, the racemic l-amino-2-propanocl was resclved via chro-
matographic separation for the diastereoisomers halfamide
(Milgkowic et al. 1985)

On the other hand, D(+)-glucose has used as resolving
agent for racemic aminothiol where glucose was removed by
an exchange reaction with benzaldehyde, then the optically
active aminothiol was isolated by hydrolysis (Piper and
Johnston 1964) . From the literature, D(+)-glucosetetraacetate
can be used as a resolving agent, it was already utilized
in resolution of the racemic o¢ - phenylethylamine ( Helferich
and Portz 1959) . Also, compounds having azomethine linkage
were suggested to be potential chelating agents (Akelah et
al. 1985). Therefore, study of chelating behaviour of
the prepared compounds was found to be of interest. As the
correlation between certain Schiff's bases and biological
activities has been observed (Safwat et al. 15683,1988),
as well as, the solution of Cu(OH)z, glucose and NHAOH

or amine was used as algicide and germicide composition
(Kuchikata el al. 1980) , an attempet was conducted to
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evaluate the fungicidal and bactericidal activity for these

new compounds and their copper chelates.

The aim of the present work is to find simple and

efficient method for the resolution of 1- amino-2-propanol.

RESULTS AND DISCUSSION

The racemic l-amino-2-propanol was converted into a

diastereoisomeric pair with an optically active naturally
occurring D(+)-glucose and its derivative (+)-glucosetetra-
acetate. Thus, from racemic l-amino-2-propanocl and D(+)-
glucose in absolute alcohol at molar ratio 1:1 the diaster-
eoisomers 1and 2 were obtained(scheme 1). The two diaster-
eoisomers were separated by fractional crystallization from

absolute alcunol.

The IR spectral data show that the absorption band at
1660 cm_l represents —-C=N~ group {Silverstein et al 1967 ).
The calculated specific rotation for both diastereoisomers
was greater than that of the amine and glucose from which
the diastereoisomers were prepared. These results agreed
with those obtained by (Potapov et al. 1961 and Smith et
al. 1971) who found that chelating of an internally asymm-
etric chromophore was the essential reason which caused a

higher specific rotation of diastereoisomers than reactants.
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A smooth hydrolysis of compounds 1 and 2 were achieved
by adding an amount of 4-N-Hcl at room temperature. The
solution was neutralized with Na2C03 and extracted with
ether. The two antipodes were produced with optical puri-

ties of 912 and 76% for (+)- and (-)- isomers.

Further, the racemic l-amino-2-propanol reacted with
D(+)- glucosetetraacetate { molar ratio 1:1) in absclute
ether under the cold conditions producing diasterecisomers

3 and 4 (Scheme 1 ).

IR spectra of the diastereoisomers 3 and 4 show the
strong bands atﬂﬁéOémflwhich attributed to (C=0) ester group.
On the other hand, the bands at 1660, 1650 cm~1 correspaond
to the C=N groups (Silverstein et al. 1967) . Furthermore,

a broad absorption bands (3600--3400 cm_l) in IR spectra of
the compounds revealed that the hydrogen bond was presented

in structure of the compounds as shown below:-

O~—y , H-_
' N
AN H,C—C
W N, c or > / \\cné// §\Cf/,0*—ﬂ
H—G— 08 Ho 0 i
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Also, from IR spectrum show that , each diastere-
eoisomeric pair exhibited the same charactteristic absorp-
tion bands but the position of these bands were differed
with~~ 5-10 cm © (Table 1).

The free (+)- and (-)- enantiomers were obtained
by extracting the ethereal solution of each compound with
cold 4-N-HC1 . After neutralization of aqueous 1layer with
307 cold KOH, the solution was extracted with absolute ether.
The optical purities were 987 and 687 for (4+)- and (-)-

isomers.,

The diastereoisomers gave coloured complexes with
aqueous solution of copper sulfate. However, the compounds
and their complexes were tested against bacteria and fungi
by agar diffusion method. It was found that the prepared
copper chelates are active against the tested organisms,
while the compounds themeselves show no activity against

the same tested organisms (Table 2 ) .

EXPERIMENTAL
IR were recorded with a Perkin Elmer 710 B.

The UV/VIS spectra were measured using Beckman Du 24 spectro-
photometer. The angles of rotation [ & ]20 were recorded
with a polarimeter Carl Zeiss Jena. The gicroanalysis were

carried out in Microanalytical Unit, Cairo University.
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1- Formation of diastercoisomers 1 and 2:-—

D(+)-Glucose (0.1 mol) was added to the solution of
(0.1 mol) racemic l-amino~2-propanol in absclute alcohol
(30 ml). The sclution was heated in water bath to dissolve
olucose. The mixture was left over night in a cold place
at 8°C. The bulky, white crystalline product was separated.
mp 108 - 110°C [ % 150 - 100.3° (conc. 1.5 Hy0 )
TR spectrum : 3600 — 3450 cm® (CH), 1665 cm ' (C=N), 1100,
1020 em H(C - 0).

Microanalysis (C9H19h06)

CZ H % N Z
Found 45.8 7.8 0.1
Calc. 45.6 8.0 3.9

The filtrate was evaporated under vacuum to give oily
clourles product which was unstable at room temperature
for long time. Their Eolour change Ey time to brown, this
brownness due to Maillard reaction which envolves both C-C
bond cleavag and subsequent recombination. [ & ]%O= + 69°
( conc. 3, H,0)
IR spectrum : 3600-3400 cm S(OH), 1660 cm  (C=N), 1090,1000

cm_l(C—O).

Microanalysis (CgH19N06)
o H % N %

Yound 45.4 8.2 5.8
Calc.. 45,6 8.0 5.9
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2- Hydrolysis of diastereoisomers 1 and 2 :-

Compound 1 (1 gr) was dissolved in 20 ml of 4-N-Hel
and the mixture stirred at room temperature for 3 he. The
reaction mixture was neutralized with 20 7 N32603 , Then
extracted several times with ether. The combined extracte
was dried over KOH. After removal of solvent by vacuum the

(+)-1-amino-2-propanol was obtained [o¢ ]%O= + 24°(conc.1,MeCH)
Compound 2 (1 gr) was dissolved in (20 ml)4 -N-HC1,
After working up as previously described the (-)-l-amino-

2-propanol was produced [o¢ ]§O= -20° (conc. 1, MeOH)

3~ Preparation of glucose-tetraacetate :—

Glucose pentaacetate was prepared according to the
method reported in literature ( Lugas 1949) then 0.1 mol
of glucosepentaacetate and 0.3 mol of benzylamine were -
reacted in absolute ether (150 ml). The separated crysta-
lline product was filtered off rapidly,'then it was dis-
solved in chloroform and extracted with 4-N-HCl. The organic
layer was washed with Na2C03 (10 %Z) and dried over anhyd-
rous CaClz. The solvent was evaporated to give white cry-
stalline product, mp. 130°C [& ]%0= + 140°
IR spectrum : 1760 cm—l(C=O ), 1250 Cm_l(C—O—C), 1060 cm
(C-0)

1
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4— Formation of diastereoisomers 3 and & :-

A solution of racemic l-amino-2-propanol (0.1 mol)
in absolute ether was added to the solution of glucosete-
traacetate (0.1 mol) in absolute ether (150 ml). the solution
was left at -30°C for 2 hr . A white crystalline product
was obtained. The product filtered off rapidly and washed
with cold absolute ether. [& ]%O= + 90° {conc. 1, CHClB).
IR spectrum:3600-3450 “(OH) , 1760 cm™ (C=0), 1660 cm

(C=N), 1260 cm 1(C-0-C), 1040 cm 1(C-0)

The filtrate was collected and evaporated under vacuum.
An oily colourles product was produced.
IR spectrum : 3600-3450 cm™ \(OH), 1745 em *(C=0), 1250 cm '
(C-0-C), 1040 cm *(C-0)

5~ Hydrolysis of diastereoisomers 3 and 4 :—

Compouhd 3 (2gr) was dissolved in CHCl3(15 ml). The
solution was extracted with cold 4-N-Hcl (20 ml), the cold
KOH (30%) was added to make alkaline solution. The mixture
was extracted with ether. The ethereal extract was dried
over KOH and evaporated to give colourless,oily-product.
[ ]§0= + 26° (conc. 1, MeOH).

The cold filtrate was extracted with 4-N-HC1 (30 ml}.
The extract was reextracted with CHCl3 (10 ml). The alka-
linity of the aqueous layer was made by added cold 30 7 KOH,
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then the alkaline aqueous layer extracted with ether. The

solvet was dried over KOH and evaporated to yield oily

colourless product. [ Q:]%O = + 18° (eonc. 1, MeOH).

6-Chelating properties of diastereoisomers:-—

On the basis of the chelating characteristics of the
synthesized compounds, it was found that compounds 1 and 2
reacted with CuSO4 in aqueous media to give yellowish green
colour with max. absorbance at.\\ 380 nm & 11.5 X 103.The
colour of complex was stable at room temperature for 48 hr.
However, the chelating behavioir of the compoundsis under -

investigation.

7-Biological activity of the diastereoisomers and their

copper complexes :-—

Procedure of the agar diffusion method used to test
the biological activities of these comounds was as
follows: the discs of paper (6 mm) were immeresed in the
aqueous solution of compounds 1 ans 2 and copper complexes
separatly. Another paper discs were immegsed in the chloro-
form solution of either compound 3 or 4 . The concentration

used was 15 ppm, and each disc was repeated three times.

All the discs were left to dry and placed on the
surface of agar plates, which previously seeded with the
tested organisms. Plates were then maintained at 37°C for
24 hr.
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Table 1 : Infrared absorption spectra of the compounds,

Compounds | C =0 {C =N C-~20 OH

(ester) (azomethine) C~-N

1 - 1665 1100 3600-3450

1020

2 — 1660 1090 3660-3400
1000
3 1760 | 1660 1260

1115-1045| 3600-3400

4 1745 1650 1250 3600-3450
1040
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Table 2 : Antifungal, antibacterial activities of compounds
1 -4
Organisms Compounds Cu comp- CuSO4
2 3 4 lexes only
Fungi :- - - - ++ W
Sacch.cerev. - - - + -
penicil. not.
Bacteria :-
E. coli - - - ++ W
Stap. aureus - - - + -
B. subbtilis - - - - -
con. Jjejuni - - - + -
L
Whereas, ++ = More active, + = Active, W = Weak
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