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Abstract—The reactions of stoichiometric amounts of sodium salts of 2-hydroxy-3-methyl-4-oxo-3,4-di-
hydropyrimidine or 2-hydroxy-3,6-dimethyl-4-oxo-3,4-dihydropyrimidine and dibromoalkanes in dimethyl-
formamide were used to synthesizgw-bis(3-methyl- or 3,6-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-1-pyiri-
midinyl)alkanes with 1 and -® methylene units in the hydrocarbon brigde.

Derivatives of 2,4-dioxo-1,2,3,4-tetrahydropyrimi-  We found that 3-methyluracil and 3,6-dimethyl-
dine (uracil), linked with each other by a hydrocarbonuracil sodium saltsi( 1) react with Br(CH),Br (n =
bridge, offer interest as model compounds for studyi, 3-5) at a 2:1 reagent ratio to givwen-[1,1-bis-(3-
ing interactions between pyrimidine bases in nucleienethyl- or 3,6-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-
acids [1], as potential ionophores [2], and as starting-pyrimidinyl)]alkanes I —X).
compounds for synthesis of pyrimidinophanes [3]. _
Such derivatives have been synthesized by reactions Q
of 1-(bromoalkyl)uracils with uracils [1, 4] or 1- 5 ﬁN—CHs Na* + Br(CHy),Br
acetyluracils [5] in the presence of,&O; in DMSO R N-J"\-O
or with O,O-bis(trimethylsilyl)uracils [6], as well as
by reactions of 1,3-oxazines with Br(GHBr [2] or 1,1l
of 1,3-dioxins with diisocyanatoalkanes [7] with CHs CHs
subsequent conversion of the reaction products under | "0 O |
the action of amines and aminoalcohols into pyri- N—< >—N
midine derivatives. Noteworthy are also interesting oNaBt O’<=<N—(CH2n—N>_>=O
methods of synthesis of bis(1-propargyl-2,4-dioxo- —
1,2,3,4-tetrahydro-3-pyrimidinyl)methane by reaction R R
of 1-propargyluracil and CCl, in the presence of I —X
1,8-diazabicyclo[5.4.0lundecene [8] and af,e-
bis(2-hydroxy-6-methyl-4-oxo-3,4-dydro-3-pyrimi- 1, Il , R = H (I), CH; (I1); M -X, R=H,n=1(lll'), 3
dinyl)alkanes by hydrolysis of the corresponding bis{IV), 4 (V), 5 (VI); R =CHg,n=1 (VIl ), 3 (VIll ), 4 (IX),
(6-methyl-2-methylthio-4-ox0-3,4-dihydro-3-pyri- 5 (X).
midinyl)alkanes or 3¢-(6-methyl-2-methylthio-4-
0x0-3,4-dihydro-3-pyimidinyl)]alkyl-6-methyluracils The purity of the reaction products was checked by
[9]. TLC. The IR spectra of compoundl$ —X lack absorp-

_ _ _ tion bands in the range 3108600 cm, which is

Reznik and co-workers have studied reactions oharacteristic of 1,3-disubstituted uracils, and contain
sodium salts of uracils withx,o-dibromoalkanes in  absorption bands at 3068100 [uracilv(CH)], 1640-
DMF at the reagent ratios 1:1, 1:2, 1:3, etc.-{18]. 1690 and 17001715 (C=0)], 1615, and 760 crh
They showed that the bromoalkylation mostly invol-(uracil ring). The composition of compoundl —X
ves the nitrogen atoms of the uracil ring. It was notedvas confirmed by elemental analysis (Table 1), and
that the reactions give, along witi-bromoalkylation their structure, byH NMR spectroscopy (Table 2).
products, oligomeric products of intermolecular inter-

alkylation. We used these results for the synthesis of EXPERIMENTAL
a,m-bis(2,4-dioxo-1,2,3,4-tethgydro-1-pyrimidinyl)]-
alkanes. The IR spectra were measured on a Specord IR-75
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Table 1. Yields, melting points, and elemental analyses of compouhidsX

Comp. | Yield, mp, °C (solvent for Found, % Calculated, %
no. % crystallization) Formula

C H N C H N
1 68 253-254 (water) 50.08 | 4.60 | 21.30 | C{4H{sN,O4 | 50.00 | 4.54 | 21.21
v 60 171-173 53.35 | 5.54 | 19.02 | C;3HgN,O, | 53.42 | 5.48 | 19.18
Vv 65 |[214-215 (2-propaneiwater, 10:1) 54.98 | 5.82 | 18.12 | C;4,HgN,O, | 54.90 | 5.88 | 18.30
\ 78 91-92 56.30 | 6.40 | 17.38 | C;5H,N,O, | 56.25 | 6.25 | 17.50
Vil 43 259-260 (water) 53.19 | 5.44 | 19.34 | Ci3H{gN,O, | 53.42 | 5.48 | 19.18
VI 45 193-195 (2-propanol) 56.18 | 6.15 | 17.79 | C;sH,N,O, | 56.25 | 6.25 | 17.50
IX 44 239-241 57.29 | 6.55 | 16.60 | C;gH,N,O4 | 57.49 | 6.59 | 16.77
X 61 184-185 (2-propanol) 58.56 | 6.85 | 16.14 | C;yH,,N,O, | 58.62 | 6.90 | 16.09

Table 2. IH NMR spectra of compounddll -X in CDCly

Comp.

no. 3, ppm (, Hz)

Il |3.47 s (6H, 2NCH), 5.85 s (2H, CH), 6.13 d (2H, 2¢CH, 33, 8), 8.05 d (2H, 2€H, 33, 8)

IV |2.00-2.30 m (2H, CCHC), 3.35 s (6H, 2NCH), 3.85 t (4H, 2NCH, 3J,,,, 6), 5.80 d (2H, 2€H, 3J,,,, 8), 7.25 d
(2H, 2C°H, 33,4 8)

V. |1.55-1.95 m (4H, 2CCHC), 3.35 s (6H, 2NCH), 3.80 t (4H, 2NCH, 33, 6), 5.75 d (2H, 2CH, 33, 8),
7.15 d (2H, 2¢H, 33, 8)

VI [1.35-1.95 m (6H, 3CCHC), 3.35 s (6H, 2NCk), 3.80 t (4H, 2NCH, 3., 6), 5.80 d (2H, 2€H, 33, 8),
7.22 d (2H, 2¢H, 33, 8)

VIl |2.50 s (6H, 2CCH), 3.23 s (6H, 2NCH), 5.53 s (2H, CH), 5.63 s (2H, 2€H)

VIl [2.06 m (2H, CCHC), 2.30 s (6H, 2CCh), 3.26 s (6H, 2NCH), 3.87 t (4H, 2NCH), 5.60 s (2H, 2CH)
IX [1.75-1.95 m (4H, 2CCHC), 2.30 s (6H, 2CCH), 3.33 s (6H, 2NCH), 3.87 t (4H, 2NCH), 5.65 s (2H, 2CH)
X 1.30-1.90 m (6H, 3CCHC), 2.25 s (6H, 2CCH), 3.30 s (6H, 2NCH), 3.82 t (4H, 2NCH), 5.60 s (2H, 2CH)

instrument in Vaseline oil. Th&H NMR spectra were wise with stirring over the course of 15 min to a sus-
obtained on a Varian T-60 instrument (60 MHz) inpesion of 1.74 g of sak in 60 ml of DMF. The mix-
CDCl,;, internal referenceTMS. ture was stirred at 5%5°C to pH 78 (~7 h), after

Thin-layer chromatography was performed on Silu_which it was evaporated in a vacuum, and the residue

: . was treated with 50 ml of boiling CJ€l, to extract
fol-254 plates, development in UV light. the reaction products. The precipitate that formed was

All the reagents and solvents were thoroughly driediltered off, washed with CECl,, and the solvent was

, . removed. The residue was recrystallized from 15 ml
3-Methyluracil was prepared by alkylation of 1- ot 1 5 5 optain 1.04 g of compountll , R, 0.57
acetyluracil with methyl iodide in the presence Of(elueznt chloroformmethanol, 9:1).

K,CO; [13]. 3,6-Dimethyluracil was obtained by
condensation of acetoacetic ester with tiourea, fol- 1,3-Bis(3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-1-
lowed by dimethylation with dimethyl sulfate and pyrimidinyl)propane (IV) was obtained like com-
hydrolysis with theN,Sdimethyl derivative, mp 263 poundlll from 1.15 g of saltl and 0.8 g of 1,3-di-
265°C [14]. bromopropane. Boiling of the extraction products in
15 ml of 2-propanol for 15 min gave 0.7 g of com-
Sodium saltsl and Il were prepared as describedpound IV, R 0.43 (eluent chloroforrmethanol,
in [10]. 11:1.5).

Bis(3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-1- 1,4-Bis(3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidinyl)methane (lll). A solution of 1.04 g of 1-pyrimidinyl)butane (V) was obtained like com-
dibromomethane in 10 ml of DMF was added drop-soundlll from 3 g of sodium salt and 2.16 g of 1,4-

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 71 No.7 2001



1090

dibromobutane. Yield 2 g 0.55 (eluent chloroform  dibromopentane.
methanol).

methanol, 11.5:1.5).

1,5-Bis(3-methyl-2,4-dioxo-1,2,3,4-tetrahydro-1-
pyrimidinyl)pentane (VI) was obtained in a similar
way from 2.4 g of salt and 1.84 g of 1,5-dibromo-
pentane. The oily residue obtained after removal of ™
CH,CI, crystallized after addition of diethyl ether
(20 ml). The precipitate was filtered off, treated with
20 ml of benzene, the undissolved residue was filtered
off, and the benzene was removed in a vacuum to3.
obtain 2 g of compoundI, R; 0.34 (eluent dichloro-
methanemethanol, 17:1). 4.

Bis(3,6-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-1-
pyrimidinyl)methane (VII). A solution of 26 g
dibromomethane in 25 ml of DMF was added drop-
wise with stirring over the course of 20 min to a sus- 6.
pension of 4.8 g of saltl in 120 ml of DMF. The
mixture was stirred at 5%5°C to pH 78 (12.5 h),
evaporated in a vacuum, and the residue was boiled
for 10 min in 100 ml of CHCJ. The precipitate was
filtered off, washed with CHGJ and the solvent was
removed. The residue was recrystallized from 50 ml &
of H,O to obtain 1.45 g of compoundIl . Removal

of water from the mother liquor, followed by recrys- 9.

tallization of the residue from methanol gave an addi-
tional 0.45 g of compound/Il, R 0.42 (eluent di-
chloromethanemethanol, 12.5:1).

1,3-Bis(3,6-dimethyl-2,4-dioxo-1,2,3,4-tetra-
hydro-1-pyrimidinyl)propane (VIlII) was obtained
like compoundVIl from 1.8 g of saltll and 1.2 g of
dibromopropane. Yield 0.8 g,R 0.56 (eluent
methanol).

1,4-Bis(3,6-dimethyl-2,4-dioxo-1,2,3,4-tetra-
hydro-1-pyrimidinyl)butane (IX) was obtained in a
similar way from 8.1 g of saltl and 5.4 g of 1,4-di-
bromobutane. The residue after removal of CkMZs
boiled for 15 min first in 100 ml of BO and then in
20 ml of 2-propanol. Yield 3.7 gR: 0.60 (eluent
dichloromethanemethanol, 12.5:2).

1,5-Bis(3,6-dimethyl-2,4-dioxo-1,2,3,4-tetra-
hydro-1-pyrimidinyl)pentane (X) was obtained like
compoundVIl from 2.5 g of saltl and 1.8 g of 1,5-

10.

11.

12.

13.

14.
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Yield 1.5 g,R 0.67 (eluent
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