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ABSTRACT
The ways of ob tain ing a se ries of novel py rimid ine de riva tives con tain ing al ly loxy methyl sub stitu ent is pre sented in po si tion 1. The char -
ac ter ized com pounds were tested for an ti mi cro bial ac tiv ity.  
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INTRODUCTION
Py rimid ines are re ported to have a broad spec trum of bio -

logi cal ac tivi ties. Some are en dowed with an ti tu mor,
an tivi ral,  an ti mi cro bial and an ti fun gal prop er ties [1, 2, 4, 8]. 
Of these, N1- or N1, N3- substituted 5- iodouracil and 5-
 hydroxymethyluracil (py rimid ine ana logs) were re ported to
ex hibit an ti bac te rial ac tiv ity, dis play ing in hi bi tion against
Branhamella ca tar rhalis, Neis se ria mu cosa, Strep to coc cus
pyo genes. No an ti fun gal ac tiv ity how ever, was ob served for
all tested com pounds [14].

Ef fec tive an ti tu mor and an tivi ral thera peu tic agents are
sub stances which are en zyme in hibi tors. Of these in hibi tors,
so far, both uridine (EC 2.4.2.3) and thymid ine (EC 2.4.2.4)
phos pho ry lase in hibi tors have been ex am ined. Uridine
phos pho ry lase is re spon si ble for the ac ti va tion and de ac ti va -
tion of nu cleo sides, and their ana logs are used in an ti tu mor
and an tivi ral treat ment [4, 7]. Moreo ver, dur ing treat ments
with the use of 5- fluorouracil (5-FU), in or der to ex tend the
time of ex po sure, the giv ing of phos pho ry lase in hibi tors
seems to be nec es sary. In ad di tion, to de crease 5-FU tox ic -
ity, uridine is used. Be cause the plasma half- life of uridine is
only 2 min utes, it is nec es sary to use uridine phos pho ry lase
in hibi tors. As a re sult of uridine phos pho ro ly sis in hi bi tion,
the time of ex po sure and pro tec tive uridine ac tiv ity in 5-FU
pres ence is length ened [16]. Us ing phos pho ry lase in hibi tors
un de nia bly pro tects against the 5-FU toxic ac tiv ity, and at
the same time, does not de crease its an ti tu mor ac tiv ity [13].  

Be cause of this, re search ers have been search ing for sub -
stances which are po ten tial uridine and thymid ine
phos pho ry lase in hibi tors. Among the ex am ined py rimid ine
nu cleo side ana logs were: 5- bromoacyclouridine [16, 13, 10],
5-(phen yl thio)acy clouridine [4, 1], 5-(phen ylse lenyl)acy -
clouridine [2], 5-(3- phenoxybenzyl)acy clouridine [11]. All
of these uridine de riva tives con tain in po si tion 1 2- hydro-
xyethoxymethyl group. In re gard to the thymid ine phos pho -
ry lase in hibi tors, re search ers have ex am ined 5- and 6- substi- 
tuent ura cil de riva tives [6].

EXPERIMENTAL DESIGN
The syn the sis of new 1- allyloxymethyluracil de riva tives

was car ried out ac cord ing to the scheme  shown as Fig. 1.

Moreo ver, al ly loxy meth y la tion of 4,6- dihydroxy- 5- nitro- 
pyrimidine 4 was car ried out and 1- allyloxymethyl-4,6- dihy-
droxy- 5- nitropyrimidine 5 was ob tained.  Be yond this,  al lyl
chlo ro methyl ether 2 was ob tained as a re sult of pass ing
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Fig. 1. Scheme of syn the sis of 1- allyloxymethyluracil de riva tives
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gase ous hy dro gen chlo ride through the mix ture of al lyl al co -
hol and para for mal de hyde ac cord ing to [5]

The gen eral method of ob tain ing 1- allyloxymethyl-
pyrimidine de riva tives 3a-f, 5 was by: 0.01 mol com pound
1a-f or 4 be ing heated un der re flux with 60 ml hek sa me thyl-
d isi la zane HMDS, and 125 mg of an hy drous am mo nium
sul phate be ing added in or der to ob tain the clear so lu tion [ac -
cord ing to 10]. The HMDS ex cess was then dis tilled un der
re duced pres sure, and 0.02 mol al lyl chlo ro methyl ether was
added to the re mains. Fol low ing this, the mix ture was kept at 
room tem pera ture for 24 h. Af ter the un re acted ether fil tra tion
was de canted, the prod uct was pu ri fied by crys tal li za tion. 

The UV spec tra were taken on a spec tro pho tome ter
Aquari us7250 (Ce cil In stru ments), while the 1H NMR spec -
tra were taken on ei ther a Bruker Avance 200 spec trome ter
at 200MHz, or a Bruker DRX500 spec trome ter at 500 MHz
in DMSO-d6 with TMS as the in ter nal stan dard. The mass
spec tra were taken on a Fin ni gan MAT 95 mass spec trome ter.
4,6- dihydroxy- 5- nitropyrimidine (4) was ob tained by ni -
tra tion of 4,6- dihydroxypyrimidine (Fluka) with 65% ni tric
acid in ace tic an hy dride, ac cord ing to [3]. The yield was 50%.
6- acetyloaminouracil (1f) was ob tained by ace ty la tion of
6- aminouracil (Ald rich), ac cord ing to the pro ce dure pub -
lished in [15]. Yield 70%.
1- allyloxymethyl- 5- nitrouracil (3a) was ob tained in 22%;
mp 114-117oC; Rf 0.59 (Alu gram SIL G/UV-254, chlo ro -
form–EtOH, 92:8). UV spec trum (H2O + 1% EtOH), λmax

(ε): 235.5 nm (8700), 300 nm (10800). 1H NMR spec trum
(200 MHz, DMSO-d6), δ, ppm: 5.13-5.18 (1H, d4, HA see
Fig. 2), 5.22-5.31 (1H, d4, HB), 5.88 (1H, m, HC), 4.10-4.13
(2H, dt, HD,E), 5.26 (2H, s, HF,G), 9.29 (1H, s, H-6), 12.09
(1H, s, H-3). Mass spec trum (EI, 70 eV), m/z (Irel ,%): 227
[M]+ (53), 197 (100).

1-allyloxymethyl- 5- bromouracil (3b) was ob tained in 30%;
mp 98-100oC; Rf  0.62 (Alu gram SIL G/UV-254, chlo ro -
form–EtOH, 92:8). UV spec trum (H2O + 1% EtOH), λmax

(e): 213 nm (11000), 277 nm (9700). 1H NMR spec trum
(200 MHz, DMSO-d6), δ, ppm: 5.11-5.18 (1H, d4, HA),
5.21-5.29 (1H, d4, HB), 5.86 (1H, m, HC), 4.03-4.06 (2H, dt,
HD,E), 5.09 (2H, s, HF,G), 8.28 (1H, s, H-6), 11.84 (1H, s,
H-3). Mass spec trum (EI, 70 eV), m/z (Irel ,%): 260, 262 [M]+

(6.22, 6.16), 41 (100). 
1- allyloxymethylthymine (3c) was ob tained in 18%; mp
106-109oC; Rf 0.63 (Alu gram SIL G/UV-254, chlo ro -
form–EtOH, 92:8). UV spec trum (H2O + 1% EtOH), λmax

(e):208.5 nm (7900), 265 nm (7000). 1H NMR spec trum

(200 MHz, DMSO-d6), δ, ppm: 5.12-5.16 (1H, d4, HA),
5.21-5.30 (1H, d4, HB), 5.86 (1H, m, HC), 4.00-4.03 (2H, dt,
HD,E), 5.06 (2H, s, HF,G), 7.58 (1H, s, H-6), 11.33 (1H, s,
H-3), 1.76 (3H, d, 5-CH3). Mass spec trum (EI, 70 eV), m/z
(Irel ,%):  196 [M]+ (5), 41 (100). 
1- allyloxymethyl-5,6- trimethyleneuracil (3d) was ob tained
in 42%; mp 107-110oC; Rf  0.64 (Alu gram SIL G/UV-254,
chlo ro form–EtOH, 92:8). UV spec trum (H2O + 1% EtOH),
lmax (e): 205 nm (8600), 271.5 nm (10000). 1H NMR spec -
trum (200 MHz, DMSO-d6), d, ppm: 5.12-5.17 (1H, d4, HA), 
5.20-5.28 (1H, d4, HB), 5.86 (1H, m, HC), 4.01-4.03 (2H, dt,
HD,E), 5.12 (2H, s, HF,G), 11.14 (1H, s, H-3), (-(CH2)3-,
2.00(2H, m), 2.50 (2H, m), 2.63 (2H, m)). Mass spec trum
(EI, 70 eV), m/z(Irel ,%): 222 [M]+ (29), 165 (100).
1- allyloxymethyl-5,6- tetramethyleneuracil (3e) was ob -
tained in 35%; mp 124-126oC; Rf 0.66 (Alu gram SIL
G/UV-254, chlo ro form–EtOH, 92:8). UV spec trum (H2O +
1% EtOH), λmax (ε): 208.4 nm (14500), 268.7 nm (12600).
1H NMR spec trum (200 MHz, DMSO-d6), δ, ppm: 5.11-5.17 
(1H, d4, HA), 5.20-5.28 (1H, d4, HB), 5.86 (1H, m, HC),
4.01-4.04 (2H, dt, HD,E), 5.25 (2H, s, HF,G), 11.28 (1H, s,
H-3), (-(CH2)4-, 1.56 (2H, m), 1.67 (2H, m), 2.21 (2H, t),
2.63 (2H, t)). Mass spec trum (EI, 70 eV), m/z (Irel ,%):  236
[M]+ (22), 179 (100).
1- allyloxymethyl- 6- acetaminouracil (3f) was ob tained in
16%; mp > 350oC; Rf 0.60 (Alu gram SIL G/UV-254, chlo ro -
form–EtOH, 92:8). UV spec trum (H2O + 1% EtOH), λlmax

(ε): 210.5 nm (13200), 273.5nm (8700). 1H NMR spec trum
(500 MHz, DMSO-d6), δ, ppm: 5.13-5.15 (1H, d4, HA),
5.22-5.25 (1H, d4, HB), 5.84 (1H, m, HC), 4.01-4.03 (2H, dt,
HD,E), 5.33 (2H, s, HF,G), 5.89 (1H, s, H-5), 11.10 (1H, s,
H-3), 2.07 (3H, s, COCH3). Mass spec trum (EI, 70 eV), m/z
(Irel ,%):  239 [M]+ (43), 167 (100)
1- allyloxymethyl- 4- hydroxy- 5- nitro- 6- oxopyrimidine (5)
(Fig.3) was ob tained in 21%; mp 175d

oC; Rf 0.49 (Alu gram
SIL G/UV-254, AcOH–BuOH–H2O, 2:5:1). UV spec trum
(H2O + 1% EtOH), δlmax (ε): 204.5 nm (27600), 333 nm
(5100). 1H NMR spec trum (200 MHz, DMSO-d6), δ, ppm:
5.14-5.19 (1H, d4, HA), 5.23-5.31 (1H, d4, HB), 5.87 (1H, m,
HC), 4.12-4.15 (2H, dt, HD,E), 5.27 (2H, s, HF,G), 9.20 (1H, s,
H-2). MS (CI – iso bu tane) m/z (Irel ,%):  228 [M++1] (100).

MICROBIOLOGY
The an ti bac te rial ac tivi ties of com pounds 3a-f, 5 were

tested by the disc- diffusion method, un der stan dard con di -
tions, us ing Mueller- Hinton agar me dium, as de scribed by

Fig. 2. La bel ing of pro tons of al ly loxy methyl group.

Fig. 3. 1- allyloxymethyl- 4- hydroxy- 5- nitro- 6- oxopyrimidine 5
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CLSI [12]. All chemi cal and sol vents (DMSO) were pur -
chased from Sigma. The re sults were read fol low ing 24 h
in cu ba tion at 35°C for bac te ria, 48 h at 35°C for fungi.

The an ti bac te rial ac tiv ity is ex pressed as Mini mum In -
hibi tory Con cen tra tion  (MIC) val ues in g/ml. The bac te ria
that were used are as fol lows: Staphy lo coc cus au reus mul -
tidrugsen si tive (2 strains), Staphy lo coc cus au reus 209.P,
Staphy lo coc cus au reus mul tidru gre sis tance (2 strains),
Staphy lo coc cus epi der midis PCM 2118, Staphy lo coc cus
homi nis PCM 2122, Staphy lo coc cus haemo lyti cus PCM
2113, En te ro coc cus fae calis (3 strains), En te ro coc cus fae -
calis ATCC 51299, Kleb siella pneu mo niae mul tidru gre sis -
tance (2 strains), Kleb siella pneu mo niae ATCC 700603,
Escheri chia coli mul tidru gre sis tance (3 strains), Escheri chia
coli ATCC 35218, Aci ne to bac ter bau man nii mul tidru gre sis -
tance (2 strains), Aci ne to bac ter juni mul tidrugsen si tive,
Pseu do mo nas ae rugi nosa ATCC 27853, Pseu do mo nas ae -
rugi nosa mul tidru gre sis tance (2 strains), Can dida al bi cans
(2 strains), Can dida fa mata (2 strains). Clini cal strains of
bac te ria and fungi were iso lated from pa tients in the De part -
ment of Mi cro bi ol ogy of A. Ju rasz Uni ver sity Hos pi tal No 1, 
in Bydgoszcz, Ni co laus Co per ni cus Uni ver sity in To ruń,
Po land.

RESULTS AND DISCUSSION
Py rimid ines are an im por tant group of com pounds re -

ported to have dif fer ent bio logi cal ac tivi ties. Hence, the
pres ent stud ies were un der taken in or der to syn the size new
de riva tives and to in ves ti gate these for their an ti bac te rial and 
an ti fun gal ac tiv ity. In sum mary, we have de scribed the syn -
the sis for the prepa ra tion of new 1- allyloxymethylpyrimi-
dine de riva tives. The ob tained com pounds were then sub -
jected to the ex ami na tion of their us age in the modu la tion of
thymid ine phos pho ry lase ac tiv ity in hu man en dometrium
can cer [17].

These com pounds were evalu ated in vi tro for their an ti -
bac te rial and an ti fun gal ac tivi ties. As far as we know, this is
the first time that the use  of these new com pounds has been
trialed against bac te ria and fungi. All ex am ined strains dis -
played full growth up to the value 512 g/ml. No ac tiv ity
was shown against all tested fungi, Both Gram- positive and
Gram- negative bac te ria in the pres ence of com pounds 3a-f,
5 were also ob served.
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