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Abstract

This work describes the synthesis of 5-(5'-(4-disubstituted amino-butyn-2-
yl)oxy-b-D-ribofuranose) uracil.

For the synthesis of these compounds, 5-(b-D-ribofuranose) uracil was
converted to its 5-(2',3'-O-isopropylidene-b-D-ribofuranose) uracil (1), it
contains the free hydroxyl group at C-5 for the required chemical
modification. Accordingly (1) was prepared from 5-(b-D-ribofuranose) uracil
and acetone using anhydrous ferric chloride (FeCls) as Lewis acid catalyst.
The treatment of (1) with propargyl bromide in benzene in a phase transfer
conditions in presence of tetrabutyl amonium bromide and 2% sodium
hydroxide solution vyielded acetylenic ether derivative 5-(2',3-O-
isopropylidene-5'-(propyn-2-yl) oxy-b-D-ribofuranose) uracil (2), which was
subjected to Mannich reaction with secondary aliphatic amines and
paraformaldehyde to give the acetylenic amino oxy derivatives (3a-f). The
treatment of (3a-f) with sulfuric acid at room temperature affected selectively
the removal of acetal group at 2',3'-position giving (4a-f) in good yield.

The aim of the present work is the preparation of new carbohydrate
derivatives containing acetylenic amines soluble in water, which possess a
possible biological activity.
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I ntroduction

Carbohydrates and carbohydrate -
containing structural moieties are
usually involved in active biochemical
and bioorganic processes (1).
Acetylenic amines having the general
formula (RCH C° CCH R) have

2 2

been used in Parkinson disease
treastment. It has been shown that 1-
acetoxy-2-butynyl trimethyl amonium
iodide has strong parasymphathetic
activity (2).

The butyne moity was, also found to
be of great importance in the new

generation of anti-cancer drugs (3,4),

such as for example, N-(4-

morpholino-2-butynyl) acetate.

CH,00,CH,G GCH-N O
Chemical modification  of

naturally occurring nucleoside has
been of interest

Me

NH
N/LO

Br-CH 5 G=CH
NaH, THF
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for over 30 years and humerous
nucleoside analogous were
synthesized in order to sdectivey
interfere with DNA and RNA. The
structural modification involves either
the hetrocyclic ring or the sugar
moiety (5).
Carbohydrate acetylenic ether has also
been prepared. Treatment of the
nucleoside (1) with the propargyl
bromide in the presence of sodium
hydride in (THF) at room temperature
afforded the acetylenic  ether
derivative (2) in 89% yidd (6).

The acetylenic analogue of
adenosine  9-(5,6-dideoxy-b-D-ribo-
hex-5'-ynofuranosyl) adenine (3) has
been synthesized recently, and its
behavior as inhibitor of bovineS-
adenosylhomocystei-ne hydrolase has
been examined (7).

NH,

C
< A
HCEC—|:O:

OH OH
3

Several 1- ( 2-substituted-2-deoxy-b-
D-arabino - furanosyl) pyrimidine
nucleosides have shown anti-tumor
(8) and / or antiviral activities (9).
Most of the known acetylenic amines
possess low solubility in  water.
Therefore, in the present work
efforts have been directed toward the
synthesis of new class of acetylenic
amines,  carbohydrate  acetylenic
derivatives start from uridine, such
derivatives are expected to possess
high solubility in water.
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Experimental

Méeting points were
determined with a Gallen — Kamp
apparatus and we uncorrected. IR
spectra (KBr disc or liquid smear)
were recorded on a Pye - Unicam
SP3-100 and SP3-300 spectro-
photometers. 'HNMR spectra were
taken in Mosul University with
Hitachi - Perkin - Elmer 60A, R-24B
spectrophotometer, using deuterated
chloroform as solvent and tetramethyl
Silane as internal standard. Micro-
analysis was peformed by Oil
Exploring Company, Baghdad, Irag.
Thin layer chromatography was
peformed with auminum sheets
protected with silica - gd F254
supplied by Merck under trade name
Al-Sil G, UV spots were detected
with iodine vapur.

5-(2',3'-O-isopropylidene-5'-
(propyn -2-yl)oxy-b-D-ribofu-
ranose) uracil (2):

To 5-(2,3-O-isopropylidene-b -D-
ribofuranosyl) uracil @ (1) (2 gm, 10
mmoal) in benzene (50 ml) was added
drop-wise propargyl bromide (1.2 gm,
10 mmol) and resulting mixture was
stirred in presence of (0.6 M) sodium
hydroxide (0.1 gm) for 18 hrs at room
temperature. The agueous phase was
then separated and extracted with
benzene (3 20 ml).

The combined organic layers
were dried (magnesium sulphate) and
evaporated to afford a syrup which
was purified on a silica-column €uted
with benzene.

Compound (2) was obtained
as a colourless syrup (1.3 gm, 65%),
IR (film) 3210 cm™ (C ° cH ),
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2145 cm* (c ° ), 'HNMR (see
tabIGZ) Anal. for C15H18N205:

Calc. C559 H559 N87
Found C55.7 H5.56 N 8.43

General Method for the Mannich
Reactions:

To a mixture of (2) (10
mmol), paraformaldenyde was added
portionwise, followed by appropriate
secondary amine (10 mmol) and
cuprous chloride (0.12 gm). The
resulting mixture was heated under
reflux with stirring for 5 hrs. The
reaction mixture was cooled, filtered
and the filtrate was poured on to cold
water (100 ml). The solid residue was
filtered, dried and purified by column
chromatography, the spectral data are
givenintables1, 2 and 3.

Acid Hydrolysis of (3):

D 25 N H,SO, (25 ml) was
added to (3) (10 mmol) in methanaol
(25 ml) and the mixture was stirred
for 7 hrs at room temperature.
Neutralized with Amberlite 1R-400.
Removal of solvent, repeated
extraction of the residue with ethyl
acetate, evaporation of the extract and
drying the residue over P,Os gave (4a)
in 89% yidd as chromatographically
uniform compound.

The same method was used
for the synthesis of (4b-f).

Results and Discussion:

For the synthesis of these type of the
acetylenic nucleoside derivatives, 5-
(b-D-ribofuranose) uracil was first

converted to its 5-(2',3-0-
isopropylidene-b-D-ribofura-nose)
uracil (1).

Acetals are stable toward alkaline
condition but are readily hydrolysed
by dilute acids, as groups at C-2', C-3'
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and leaving the hydroxyl group at C-5'
free for the required chemical
modification. A number of methods
using different acid catalysts are
available for the isopropylidene
derivative of uridine.

These include ferric chloride (9),
sulfuric acid and copper sulfate(11).
Accordingly,5-(2',3'-O-isopropylidene
-b-D-ribofuranosyl) uracil (1) was
prepared from uridine and acetone
using anhydrous ferric chloride
(FeCl3) as Lewis acid catalyst (12).
This method was chosen because it
gives (1) in good yiedd and high
purity.

The reaction of 5-(2,3-O-
isopropylidene-b-D-ribofuranosyl)
uracil (1) with propargyl bromide in
benzene under phase transfer
condition using tetrabutyl ammonium
bromide and 2% sodium hydroxide
solution for 18 hrs gave 5-(2',3-O-
isopropylidene-5'-(propyn-2-yl)  oxy-
b-D-ribofuranose) uracil (2) in 76%
yied. The propargyl ether nucleoside
derivative (2) shows in the IR
spectrum the characteristic (c o c)
and (C © CH ) band at 2145 and
3210 cmi* respectively (seefigure 1).

The terminal propargyl ether
nucleoside derivative (2) reacted with
diethyl amine and cuprous chloride as
catalyst in dioxan as solvent afforded
the expected acetylenic amine
derivative (3a). Similarly the reaction
of (2) with dibutyl amine, 3-methyl
piprazine, piperiding, piprazine and
morpholine gave (3b), (3c), (3d), (3e)
and (3f) respectively in good yidds.
Table (1) shows the physica
properties and eemental analyses for
the prepared (3). These derivatives
were purified on a silica-gd column
chromatography with 1:3 (V/V) ethyl
acetate-hexane as duent. They are
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characterized by spectroscopic
methods. The IR spectra are showed
intable (2).

The nmr. spectra of

compound (3a) shows poorly resolved
triplet at d 3.2 ppm assigned to H-a
proton; triplet at d 4.2 ppm for H-b
protons, the H-1 proton appeared as a
doublet at d 2.8 ppm, H-4 aways
appears as a quartet at d 4.5 ppm,
while the doublet at d 3.65 ppm were
assigned to the H-5 proton. A
multiplet at d 4.2 ppm integrated for
2H is due for H-2 and H-3 protons, a
qQuartet at d 2.38 ppm for the
methylene of diethyl group whereas
the mehyl protons appeared
overlapped with the signals for the
methyl protons of the isopropylidene
ringsat d 1.2-1.43 ppm (see Table 3).

To increase the solubility of
the prepared acetylenic  ether
nucleoside derivatives (3af),
treatment of (3a) with sulfuric acid at
room temperature for 6 hrs affected
sdectivdly the removal of acetal
group at 2',3-position giving (4a) in
good vyidd. This derivative is
characterized by its IR spectrum
which shows a distinguished hydroxyl
stretching band at 3250 cm-1, Table
(2) and n.m.r., Table (3).

o]
Cr
CHCH Ha Hb N o
/N-

| |
GC=CG0-©

et L
<°

(33
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Scheme: Synthesis of Nucleosides Analogues Substituted
with Oxy Amino Acetylenic Derivatives
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Table (1): Physical Propertiesfor Compounds (4a-f)

O
@) R=—N(CHCHy), b) R==N((CH 2)3:CH23)>
(0 o o
/L /
N~ O o R=——N NH d) R=—N
R-CH,& CCH- o /
N NH N
OH OH §R—N_ ) HRe-N O
S: syrup
No. " Perce The C.H.N. analysis
Melting Molecular
i NETTR T GATENAES point n(tojge formula C% H% N%
5-(5' (4-N,N-
: . Calc. Calc. Calc.
s g'.?g%f’%ﬁ'fggg;y;‘_‘ 168- | 721 | CyHxON | 6653 | 513 | 862
yhjoxy Y 169° 5 3 Found Found Found
b-D-ribofuranose 66.29 4.99 831
uracil ) ) )
5-(5' (4-N,N-
dibutylamino-butyn- Calc.59.5 | Cadc Calc.
b 2y1)oxy-5'-deoxy) - S 66.4 | CyHa06N 7 7.80 9.93
) 5 3 Found Found Found
b-D-ribofuranose 59.40 701 9.79
uracil ) ) )
5-(5' (4-(3-
: . Calc. Calc. Calc.
methyl piprazino- 144- | 59.3 | CigHxON | 54.82 660 | 14.21

4c butyn-2'-yl)oxy-5'-

145° 3 2 Found Found Found

 deoxy)-b-D- 54.95 629 | 1413

ribofuranose uracil

5-(5' (4-piperidino- Calc. Calc. Calc.

4d butyn-2'-yl)oxy-5'"- 160- 55.4 | CygHxs0OeN 56.99 6.60 11.08
deoxy)-b-D- 161° 2 3 Found Found Found
ribofuranose uracil 56.78 6.41 10.93

5-(5' (4-piprazino- Calc. Calc. Calc.

le butyn-2'-yl)oxy-5'- 178- 67.1 | Ci7H06N 53.68 6.32 14.74
deoxy)-b-D- 179° 2 4 Found Found Found
ribofuranose uracil 53.41 6.22 14.85

5-(5' (4-morpholeno- Calc. Calc. Calc.

4 butyn-2'-yl)oxy-5'- S 56.5 Ci7H20:N 53.43 6.04 11.02
deoxy)-b-D- ’ 3 Found Found Found
ribofuranose uracil 53.52 6.19 10.21
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Table (2): IR spectral data

1 3450 - - 1450 1730 3460

2 - 2145 3210 1422 1710 3465

3a - 2115 - 1470 1700 3465
3c - 2160 - 1435 1690 3460
3d - 2155 - 1420 1690 3450
3f - 2110 - 1445 1720 3460
da 3410 2130 - 1455 1680 3460
4d 3480 2135 - 1425 1725 3470
de 3455 2125 - 1460 1710 3465
4f 3390 2150 - 1440 1715 3450

Table (3): HNMR spectral data

2.90 450 4.60 3.50 (1.10-1.35) m for isopropylidene rings, 2-
2 (d, (m. 2H) (q, (d, 45(t, 1H) for the acetylenic proton (H-a),
1H) ’ 1H) 2H) 4.25 (d, 2H) for methylene protons H-b
3.2(t, 2H) for H-a 4.24 (t, 2H) for H-b,
2.80 4.20 4.50 3.65 2.38(q, 4H) for (CH,), of diethyl group,
3a (d, (m. 2H) (q, (d, (CHy), of diethyl group appeared
1H) ’ 1H) 2H) | overlapped withisopropylidene ring protons
at 1.22-1.43 (m)
d = doublet m = multiplate g = quartet
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Figure (1): IR spectrum of compound (2)

Figure (2): IR spectrum of compound (3a)
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