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Reactions of 1,3-bis(w-bromoalkyl)-6-methyluracils
with 2-(dialkylamino)ethylphosphonates
and 2-(dialkylamino)ethyl phosphates
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1.3-Bis(4-bromobutyl)-6-methyluracii reacts with diethyl 2-(dimethylamino)ethyl-
phosphonate to form a bisquatermary ammonium salt, whereas the reaction of [, 3-bis-
(6-bromohexyi)-6-methyluracil with diethyl 2-(diethylamino)ethyl phosphate gives 1,3-bis-
{(6-diethoxyphosphoryloxy)hexyl]-6-methviuracil and 1,1,4.4-tetracthylpiperazinium dibromide.
diethyl 2-({dimethylamino)ethyl-
1.3-bis{4-{2-(diethoxyphosphoryl)-
1.3-bis[6-(diethoxyphosphorytoxy)-

Key words: |.3-bis(w-bromoalkyl)-6-methyturacil,
phosphonate, diethyl 2-(diethylaminolethyl phosphate,
ethyildimethylammoniobutyl}-6-methyluracit dibromide,
hexyl}-6-methyluracil.

As part of continuing studies of procedures for the Scheme 2

preparation of tetraalkylammonium derivatives based on

6-methyluracil! and procedures for the synthesis of (RO)POCH,CHNMe, + Mel  ——
nonglycoside analogs of pyrimidine nucleotides contain-

ing the phos ] at a specified distance from the +

ing the phosphoryl group at a speci istance fr (RO)ZEOCHZCHZNMes F

N atom of the pyrimidine ring,2-3 we studied the reac-

tions of 1,3-bis(w-bromoalkyl)-6-methyluracils (la,b)
with 2-(dialkylamino)ethvlphosphonate and 2-(diatkyl-
aminojethyl phosphate. As expected, 1,3-bis(4-bromo-
butyl)-6-methyluracil (1a) reacted with diethyl 2-(di-
methylamino)ethylphosphonate (2) to form a bis-
quaternary ammonium salt (3) (Scheme 1).
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It is known that dialkyl 2-(dimethylamino)ethyl
phosphates are alkylated with Mel to form the corre-
sponding ammonium salts* (Scheme 2).

Q
R = Et or Pyl

One would expect that the reaction of 1.3-bis(cw-
bromoalkyl)-6-methyluracil 1 with aminoethyl phos-
phates will also afford the corresponding ammonium
derivatives. However, the reaction of 1,3-bis(6-bromo-
hexyl)-6-methyluracil (1b) with diethyl 2-(diethyl-
amino)ethyl phosphate (4) in boiling ethyl methyl ke-
tone afforded 1,3-bis[6-(diethoxyphosphoryloxy)hexyl]-
6-methyluracil (5) and 1,1,4,4-tetraethylpiperazinium di-
bromide (6) (Scheme 3).
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To elucidate whether this reaction pathway has a
general character, we performed the reaction of
aminoethyl phosphate 4 with bromoheptane (7) under
analogous conditions. As a result, we obtained dicthyl
heptyl phosphate (8) and piperazinium salt 6.

Consequently, such reaction pathway as trans-
esterification of the initial phosphate 4 is most likely
attributable to the fact that diethyl aminoethyl phosphate
4 exists at high temperature as 1,1.4,4-tetracthyl-
piperazinium bis(diethyl phosphate) (9)3 (Scheme 4).

Scheme 4
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Therefore, it can be suggested that alkylating agents
Ib and 7 react with salt 9 rather than with aminoethvi
phosphate 4 resulting in compounds 5. 6, and 8.

The 3'P NMR and IR spectra of compounds 3, 5,
and 8 do not contradict the suggested structures.

Experimental

The IR spectra were recorded on a Specord-75 IR spec-
trometer in a thin film or as Nujol mulls between KBr plates in
the region of 400—4000 cm™'.

The 3'P NMR spectra were measured on a KGU-4 instru-
ment (10.2 MHz. 85% H;PO, as the internal standard).

The starting compounds. viz., diethvl 2-(diethylamino)ethyi
phosphate.5 diethvl 2-(dimethylamino)ethylphosphonate .8 and
1,3-bis{w-bromoalkvi)-6-methyluracils (1a,b),” were prepared
according to known procedures. Their physicochemical con-
stants coincided with the published data.

1,3-Bis{4-[2-(diethoxyphosphoryl)ethyl]dimethylammonio-
butyl}-6-methyluracil dibromide (3). A solution of diethyl
2-{dimethylamino)ethylphosphonate (2) (2.09 g, 0.01 mol) and
1.3-bis(4-bromobutyl}-6-methviuracil (1a) (1.98 g, 0.005 mol) in
ethy! methyl ketone (30 mL) was refluxed for 12 h. The oil that
formed was separated. This oil crystallized upon addition of
ether. The crystals were filtered off. thoroughly washed with
cther, and dried in vacwo (0.02 Torr) at 35—45 °C. Water- and
ethanol-soluble compound 3 was obtained in a yield of 3.28 g

(81%). m.p. > 102 °C (decomp.}). Found (%). C. 42.84;
H. 7.26: Br. 19.45: N, 6.89; P, 7.66. C3H¢;BraN O¢P,. Calcu-
fated (%): C, 42.75: H. 7.42; Br. 1962, N, 6.87; P, 7.60.
IR. v/em™!: 1065 (P~O-C); 1235 (P=0); 1660, 1715 (C=0).
3P NMR, &: 30.

Reaction of 1,3-bis(6-bromohexyl)-6-methyluracil (1b) with
diethyl 2-(diethylamino)ethyl phosphate (4). A solution of bro-
mide 1b (4.52 g, 0.01 mol) and phosphate 4 (5.06 g, 0.02 mal) in
ethyl methyl ketone (35 mL) was refluxed for 30 h. The crystals
that precipitated were filtered off (filtrate A) and washed with
ether. Product 6 was obtained in a vield of 3.4 g (94%), m.p. >
308 °C (decomp.) (c¢f Ref. 8). Found (%): C. 40.27; H, 8.02:
Br, 44.18; N, 7.61. C,;H3Br,N,. Calculated (%): C, 40.01;
H. 7.83: Br, 44.37; N, 7.77. Filtrate A was concentrated in vacuo
(10 Torr). The residue was diluted with benzene (30 mL) and
filtered. After removal of the benzene, the residue was kept at
90 °C (0.005 Torr) for 30 min. Phosphate 5 was obtained as a
pale-brown viscous oil in a yield of 4.31 g (72%). Found (%):
C, 50.02; H. 8.21; N, 4.56; P, 10.64. Cy5H3N,0,¢P,. Calcu-
lated (%): C. 50.16; H. 8.08; N, 4.68; P, 10.35. IR. v/em™!: 1050
(P—0—C); 1280 (P=0):; 1675, 1710 (C=0). 3P NMR, &: 2.

Reaction of bromoheptane (7) with phosphate 4. A solution
of phosphate 4 (1.48 g, 5.8 mmol) and bromide 7 (1.04 g,
5.8 mmol) in ethyl methyl ketone (30 mL) was refluxed for
35 h. The reaction products were isolated as described above.
Product 6 was obtained in a yield of 0.93 g (89%). Phosphate 8
was obtained as a pale-yellow viscous o1l in a yield of 3.7 g
(94%). Found (%). C, 52.19; H, 9.76; P, 12.45. C,;H,;0,P.
Calculated (%): C. 52.37: H, 9.99; P, 12.28. IR, v/em™1: 1053
(P—O—C); 1280 (P=0). 3P NMR, &: 2.
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