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By analogy with carbonyl compounds, n-electron deficient 2-pyrimidinones form
adducts with sodium bisulfite and phosphite esters. Both the 3,4- and the 3,6-
bisulfite adducts were found. The 3,4-isomer was often predominant and was ob-
tained isomerically pure by selective precipitation from an aqueous solution. The
adduct formation is reversible in aqueous solution. The adduct was also readily
cleaved by trifluoroacetic acid. With tris(trimethylsilyl) phosphite, regiospecific
formation of the 3,4-adduct was observed. The corresponding 3,4-dihydro-4-
phosphonic acid was prepared by methanol cleavage of the silyl ester function.

The 2(1H)-pyrimidinone system is mn-electron
deficient and highly polarized. It readily forms
1:1 adducts with organometallic reagents,! is re-
duced by metal hydrides to the corresponding di-
hydro derivatives, and forms 1:1 adducts with al-
cohols and thiols.> We have previously pointed
out that this system possesses chemical properties
which are comparable with those of the carbonyl
group.* Expanding on this analogy, there is evi-
dence that the addition of bisulfite to the car-
bonyl group to form bisulfite addition com-
pounds® has its counterpart in the addition to the
polarized C(5)-C(6) double bond in uracils and
cytosines.® The bisulfite adducts are sulfonic acid
salts and hence would be expected to have much
higher water solubility than the parent heterocy-
cle.

The solubility properties of 1-substituted
2(1H)-pyrimidinones are of particular interest
since such compounds have been found to affect
the cell-cycle during mitosis by possessing rever-
sible metaphase arresting properties.” These
compounds frequently have low water solubility,
however, but is has now been found that this can
largely be overcome by making bisulfite adducts.
The adducts show the same in vitro biological ac-
tivity as the parent compounds, consistent with
reversibility of adducts formation.® Biological use
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of bisulfites, however, must be carefully control-
led because heavy loads may cause mutagenesis.®

Bisulfites have been found to add to C-4 or C-6
to give 3,4- and 3,6-dihydro sulfonic acid deriva-
tives of the 5-halo-2(1H)-pyrimidinone. The ad-
dition takes place at ambient temperature in
aqueous NaHSO;, or with a co-solvent like DMF,
or in a two-phase system. The reaction proceeds
well under slightly acidic conditions, but neutral
conditions can also be used, which is of import-
ance when the N-1 substituent is acid-sensitive in
aqueous media.

The major product was the 3,4-adduct 6. Ty-
pically, evaporation of the mixture following re-
action of 4b and a slight excess of sodium bisulfite
in aqueous solution gave a product mixture con-
sisting of the 3,4- and 3,6-adducts 6b and 7b in a
ratio of 3:1; all the starting material (4b) had re-
acted. The adduct formation is reversible and the
isomer ratios will most likely depend on the re-
action conditions. The 3,4-adduct, the major iso-
mer, appears to be the less soluble in water, and
was precipitated selectively from concentrated
aqueous solutions. The yield of product obtained
by this technique will depend on the relative wa-
ter solubilities, the less soluble isomer being
more readily precipitated.

It is noteworthy that in the case of the p-formyl
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derivative 4b, the use of one equivalent of bi-
sulfite led to selective adduct formation with the
heterocyclic ring. This is somewhat surprising
since unhindered aldehydes such as p-methoxy-
benzaldehyde, which in this connection is a close
analogue of 4b, readily add bisulfite.’

The bisulfite adducts contain 1-2 molecules of
water which were difficicult to remove. Drying at
elevated temperatures led to decomposition. As
solids, the bisulfite adducts are stable in the cold.

The assignments of structure to the adducts are
based on previously obtained 'H NMR spectro-
scopic data for dihydropyrimidinones, which
show that the H-4 proton resonates at higher field
in the 3,4-dihydro isomers than the H-6 proton in
the 3,6-dihydro isomers. The reverse is true for
H-6 and H-4, respectively.!”'® With both isomers
available, a distinction and an assignment of
structure can be made. The major isomer, the
3,4-adduct, is also the one to be expected for
stereochemical reasons.

With trifluoroacetic acid in the cold the bi-
sulfite adducts 6 and 7 were rapidly cleaved with

regeneration of the parent heterocycle 4. This re-
versal of the bisulfite adduct formation by tri-
fluoroacetic acid has been developed into a
method for the separation of the mixture of N-
alkylated (4) and O-alkylated (5) products which
are formed in the alkylation reactions. Since the
O-alkylated products 5 do not add bisulfite, se-
paration is achieved by stirring a mixture of 4 and
5 in a two-phase system consisting of dichloro-
methane/water containing sodium bisulfite. The
O-alkylated isomer 5 is then found in the organic
phase, while the N-alkylated isomer occurs in the
aqueous phase as bisulfite adduct. Freeze-drying
of the aqueous phase and treatment with trifluoro-
acetic acid gives the pure N-alkylated isomer 4.

Limitations would be placed on the method by
the presence of substituents in the O-alkylated
product which either form bisulfite adducts or
salts.

We have also studied the formation and pro-
perties of the phosphonic acids 9. The method
used for their preparation was based on reported
reactions between carbonyl compounds and
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phosphites. Thus, a,B-unsaturated carbonyl com-
pounds react with phosphite esters in phenol or
ethanol in the 1,4-manner,!! whereas tris(tri-
methylsilyl) phosphite gives the 1,2-adducts in
high yields when reacted with aldehydes, ketones
and o,B-unsaturated aldehydes; a,B-unsaturated
ketones give the 1,4-adducts.?

We find that tris(trimethylsilyl) phosphite
readily adds to the pyrimidinones 4f and 4k. Only
one product was formed. The spectroscopic data
were consistent with formation of the 3,4-adduct
(8). This is also the regiochemistry expected with
the bulky phosphite reagent, which would inter-
fere with the 1-substituent. An IR spectrum
(CDCl,) of the adduct showed a strong band at
1705 cm™?, consistent with silylation at N-3, and a
free carbonyl group as in structure 8. The sil-
ylated products 8 are hydrolyzed to the phospho-
nic acids 9 on treatment of the esters 8 with
methanol at ambient temperature.

The phosphonic acids as sodium salts are water
soluble. The compounds do not show significant
metaphase arresting properties,® a finding which
is consistent with irreversibility of the C-P bond
formation in aqueous solution. The phosphonic
acids 9 were also resistant to cleavage of the C-P
bond when left to stand in trifluoroacetic acid at
ambient temperature.

Experimental

The '"H NMR spectra were recorded at 60 MHz
or 200 MHz. The mass spectra under electron im-
pact conditions were recorded at 70 eV ionization
energy. Isobutane was used for chemical ionizing
mass spectra (CI); the spectra are presented as
miz (% rel. int.).

O,S-Acetals la-1f were prepared by the re-
action of chloromethyl methyl sulfide with the so-
dium salt of the benzyl alcohol or the phenol in
the presence of sodium iodide in 1,2-dimethoxy-
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ethane according to the literature procedure.”
Compound If has previously been described.!*

4-Formyl-1-(methylsulfenyl)methoxybenzene
(1b). The yield was 82 %, b.p. 96-106°C/0.1
mmHg. 'H NMR (CDCl,): & 2.28(SMe), 5.23
(SCH,0), 7.0-8.0(Ar), 9.93(CHO).

3-Cyano-1-(methylsulfenyl)methoxybenzene (1c).
The yield was 98 % of crude product. 'H NMR
(CDCl3): & 2.30 (SMe), 5.21(SCH,0), 7.2-7.6
(Ar).

a-Chloroalkyl ethers (2a-2f) were prepared by
treatment of the O,S-acetals with sulfuryl chlor-
ide essentially as previously described." Com-
pounds 2a'®, 2d'¢ and 2f'* have been reported pre-
viously.

1-Chloromethoxy-4-formylbenzene (2b). The
yield was 68 %, b.p. 86-90°C/0.1 mmHg. 'H
NMR (CDCL): & 5.96(0CH,CI), 7.0-8.0(Ar),
9.95(CHO).

1-Chloromethoxy-3-cyanobenzene (2c). The yield
was 68 %, b.p. 80-92°C/0.1 mmHg. 'H NMR
(CDCly): 6 5.95(0OCH,C1), 7.1-7.5(Ar).

4-Chloro-1-a-chloroethoxybenzene (2g). The
yield was 29%, b.p. 65-69°C/0.1 mm Hg. 'H
NMR (CCl,): & 1.90(d,3H,J 6 Hz), 5.97 (q, 1H,J
6 Hz), 6.8-7.4(Ar).

a-Chlorobenzyl 4-chlorophenyl sulfide (2i). A
solution of benzyl 4-chlorophenyl sulfide (4.68 g,
20 mmol) and N-chlorosuccinimide (2.44 g, 20
mmol) in dry tetrachloromethane (50 ml) was
stirred under N, at ambient temperature for 1 h.
The mixture was filtered, the filtrate shaken with
aqueous NaCl and the dried (MgSO,) solution



evaporated. The crude product (5.40 g, 95 %)
was used in the subsequent reaction without fur-
ther purification. 'H NMR (CCl,): & 6.04 (CH),
7.1-7.6(2 Ar).

Compounds 2h' and 2j® have been described
previously.

General procedure for the preparation of 1-al-
kylated 2(1H)-pyrimidinones (4). The chloro-
methyl ether, sulfide or carbamate 2 (2 mmol) in
dichloromethane (4 ml) was added dropwise with
stirring under N, to a solution which had been
prepared from 5-chloro-2(1H)-pyrimidinone (2
mmol) and triethylamine (2 mmol) in dichlor-
omethane (20 ml). The reaction mixture was
stirred at ambient temperature for 24 h and aque-
ous NaCl was then added; the organic layer was
separated, dried (MgSO,) and evaporated to give
the crude product which was a mixture of the N-
and O-alkylated isomers 4 and 5 in 80-95%
yield. The isomers could be separated by the
lower solubility of the N-alkylated isomer in di-
ethyl ether or by chromatography. We were only
interested in the isolation and purification of the
N-alkylated isomer.

Compounds 4a and 4d have been described previ-
ously.”

5-Chloro-1-(4-formylphenoxy)methyl-2(1H)-py-
rimidinone (4b). The N- and O-alkylated isomers
were separated by extraction with diethyl ether.
The undissolved N-alkylated product 4b was ob-
tained in 42% yield, m.p. 183°C. Anal
C,H,CIN,O;: C,H. 'H NMR (CDCL): & 6.00
(CH,N), 7.0-8.0(Ar,H-6), 8.67(H-4,d, J 3 Hz),
10.00(CHO). MS: 264(6,M), 145(29), 143(100),
118(9), 116(24).

5-Chloro-1-(3-cyanophenoxy)methyl-2(1H)-pyri-
midinone (4c). The N- and O-alkylated isomers
were separated by extraction with diethyl ether.
The undissolved N-alkylated product 4¢ was iso-
lated in 43% yield, m.p. 194°C. Anal.
C,H,CIN,0,: C,H. 'H NMR(DMSO-dy/CDCL,):
6 5.82(CH,), 7.3-7.5(Ar), 8.60(H-4 and H-6).
MS: 261(11,M), 145(32), 143(100), 118(8), 116
(25).
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5-Chloro-1-[1-(4-chlorophenoxy)ethyl]-2(1H)-
pyrimidinone (4g). The N- and O-alkylated iso-
mers, total yield and ratio 95 % and 5:2, respec-
tively (‘"H NMR), were separated by extraction
with light petroleum. The undissolved N-alky-
lated product 4g was isolated in 37 % yield, m.p.
101°C. Anal. C,H,,[CL,N,O,: C,H. 'H NMR
(CDCl): 6 1.73 (CH,CH,d,J 6 Hz), 6.5-7.5(Ar,
CHCHj;), 7.97 and 8.42(H-6 and H-4, respec-
tively, J 3 Hz). MS: 282(2,M), 159(32), 157(100),
156(16), 155(12), 154(45).

5-Chloro-1-[(N-ethoxycarbonyl)benzylamino]-
methyl-2(1H)-pyrimidinone (4h). The N- and O-
alkylated isomers, total yield and ratio 80 % and
4:2, respectively (‘H NMR), were separated by
extraction with diethyl ether. The undissolved N-
alkylated product 4h was obtained in 53 % yield,
m.p. 143°C Anal. C;;H;(N,O,: C,H. 'H NMR
(CDCl,): & 1.31 and 4.22(EtO), 4.73(CH,Ph),
5.23(CH,N), 7.20(Ph), 8.03 and 8.48(H-6 and
H-4, respectively, J 3 Hz). IR(KBr): 1670 and
1720 cm™'. MS(CI): 324/322 (0.6/1.7,M+H), 194
(19), 193(11), 192(100).

I-(a-Benzylthiobenzyl)-5-chloro-2(1H)-pyrimidi-
none (4j). Compound 4j was isolated in 33 %
yield as a solid when treated with diethyl ether;
m.p. 126 °C. Anal. C;{H,;CIN,OS: C,H. 'H NMR
(CDCL): & 7.12(NCHS), 7.27(Ph), 7.33(Ph),
8.12 and 8.30(H-6 and H-4, respectively,d,J 3
Hz). MS: 251(2), 221(5), 219(16), 213(38), 212
(30), 91(100).

General procedure for the preparation of sodium
I-substituted 5-chloro-2-oxo-2-1,2,3,4-tetrahydro-
pyrimidine-4-sulfonate (6). A 37 % aqueous sol-
ution of sodium bisulfite (4.4 ml, 21 mmol) was
added to a suspension of the 1-substituted
5-chloro-2(1H)-pyrimidinone (14 mmol) in water
(60 ml). The pH was adjusted to ca. 7 and the
mixture was stirred at ambient temperature for 4
h. It was then heated at 100°C for 5-10 min, the
almost clear solution was filtered hot and the fil-
trate left to stand at 5°C. The product 6 crys-
tallized out and was recrystallized from a small
volume of water. No attempts were made to ad-
just the volume of water to the relative solubility
of the respective compound. In some cases,
therefore, a considerable amount of the product
may remain in solution. The products are hy-
drated and were therefore not subjected to ele-
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mental analyses; they were identified by NMR
spectroscopy and their homogeneity was checked
by chromatography.

Sodium 5-chloro-1-(4-formylphenoxy)methyl-2-
oxo-1,2,3,4-tetrahydropyrimidine-4-sulfonate
(6b). Compound 6b was precipitated in 49 %
yield. '"H NMR (D,0): 3 4.36 (H-4,s), 5.28 and
5.57(CH,N,d, J 9 Hz), 6.87(H-6,S), 7.1-8.0(Ar),
9.88(CHO,s).

Sodium 5-chloro-1-(3-cyanophenoxy)methyl-2-
oxo-1,2,3,4-tetrahydropyrimidine-4-sulfonate
(6¢c). The precipitate of compound 6¢ was tri-
turated with water, acetone and diethyl ether;
yield 73 %. 'H NMR (DMSO-dy): 6 4.03(H-4,d,J
3 Hz), 5.27 and 5.52(CH,N,d,J 9 Hz), 6.85
(H-6,s), 7.3-7.8(Ar).

Sodium 5-chloro-1-(2-naphthoxy)methyl-2-oxo-
1,2,3,4-tetrahydropyrimidine-4-sulfonate  (6d).
The precipitate of compound 6d was triturated
with water, acetone and diethyl ether; yield
77%. 'H NMR(DMSO-d,): & 4.38(H-4,d,J 2
Hz), 5.30 and 5.60(CH,0,d,J 9 Hz), 6.88(H-6,s),
7.1-8.0(Ar).

Sodium 5-chloro-1-[1-(4-chlorophenoxy)ethyl]-2-
oxo-1,2,3,4-tetrahydropyrimidine-4-sulfonate
(6g). Compound 6g was precipitated in 90 %
yield. 'H NMR(DMSO-d,): & 1.50 and 6.42
(CH;CH,J 6 Hz), 4.37(H-4,s), 6.70(H-6,s), 7.0~
7.7(Ar).

Sodium 5-chloro-1-[(N-ethyloxycarbonyl)benzyl-
amino]methyl-2-oxo0-1,2,3,4-tetrahydropyrimi-
dine-4-sulfonate (6h). Compound 6h was precip-
itated in 37 % yield. 'H NMR(DMSO-d;): 6 1.21
and 4.14(Et), 4.33(H-4,5), 4.50(CH,,s), 4.87
(CH,,s), 6.31(H-6,s), 7.32(Ar).

Sodium 5-chloro-1-[a-(4-chlorophenylsulfenyl) |-
benzyl-2-oxo-1,2,3,4-tetrahydropyrimidine-4-sul-
fonate (6i). Compound 6i was precipitated in
50 % yield. 'H NMR (DMSO-d,): 6 4.31(H-4,d,J
3 Hz), 6.80(H-6,s), 7.2-7.8 (9H,Ar,CHN).

Sodium 5-chloro-1-a-(phenylsulfenyl)benzyl-2-

oxo-1,2,3,4-tetrahydropyrimidine-4-sulfonate
(6j). Compound 6j was precipitated in 97 %
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yield. 'H NMR (DMSO-d,): & 3.90(H-4,s), 4.0
and 4.4(CH,S), 6.60(CHS), 6.9(H-6,).

Use of an organic solvent in the preparation of
compound 6¢. A mixture of 5-chloro-1-(3-cya-
nophenoxy)methyl-2(1H)-pyrimidinone (0.52 g,
2 mmol) and sodium metabisulfite (0.57 g, 3
mmol) in DMF (15 ml) and water (2 ml) was
stirred at 60°C for 1 h before the solvent was di-
stilled off at reduced pressure. Water was added
to the residue, and the solid was collected and
washed with acetone and diethyl ether; yield 0.50
g (69 %). Physical data are given above.

Use of a two-phase system in the preparation of
compound 6c. A mixture of 5-chloro-1-(3-cyano-
phenoxy)methyl-2(1H)-pyrimidinone (0.52 g, 2
mmol), sodium metabisulfite (0.76 g, 4 mmol)
and triethylbenzylammonium chloride (ca. 50
mg) in chloroform (15 ml) and water (20 ml) was
stirred at ambient temperature for 48 h. The
product precipitated, and was filtered off and
washed with chloroform, acetone and diethyl
ether; yield 55 %.

Sodium 1-(4-formylphenoxy)methyl-5-chloro-2-
oxo0-1,2,3,4-tetrahydropyrimidine-4-sulfonate
(6b) and sodium 1-(4-formylphenoxy)methyl-5-
chloro-2-ox0-1,2,3,6-tetrahydropyrimidine-6-sul-
fonate (7b). The bisulfite adduct formation with
1-(4-formylphenoxy)methyl-5-chloro-2(1H)-pyri-
midinone was carried out as described above.
The product, after evaporation of the water, was
shown by '"H NMR to be a mixture of the adducts
6b and 7b in the ratio 3:1. '"H NMR data for the
3,4-dihydro-4-sulfonate (6b) are given above. 'H
NMR data for the 3,6-dihydro-6-sulfonate (7b)
(DMSO-d;): & 4.63(H-6,s), 548 and 5.98
(CH,N,d,J 9 Hz), 6.38(H-4,s), 7.1-8.0(Ar), 9.88
(CHO).

Cleavage of the bisulfite adducts 6 and 7 with re-
generation of compound 4. The general proce-
dure is exemplified by the cleavage of 5-chloro-1-
(4-formylphenoxy)methyl-2-oxo-1,2,3,4(3,6)-te-

trahydropyrimidine-4(6)-sulfonate. The latter
(133 mg, 0.36 mmol) was added to trifluoroacetic
acid, the mixture stirred at ambient temperature
for 10 min and the solvent evaporated. The resi-
due was extracted with dichloromethane and the
solution shaken with aqueous NaHCO;, dried



(MgSO,) and evaporated. The yield of the parent
compound 4b was 68 %.

General procedure for the separation of 1-alkyl-5-
chloro-2(1H)-pyrimidinones (4) and 2-alkoxy-5-
chloropyrimidines (5). A mixture of the N- and
O-alkylation products was prepared as described
in the alkylation procedure above, except that di-
ethylamine was used as the base instead of tri-
ethylamine. The mixture of the crude N- and O-
alkylation products (4.0 mmol) was dissolved in
dichloromethane (10 ml) and a solution of so-
dium metabisulfite (0.77 g, 4.0 mmol) in water
(10 ml) containing tetraethylammonium chloride
(catalytic amount) was added. The mixture was
stirred vigorously for 24 h at ambient tempera-
ture, the organic phase was separated, washed
with water and the dried (MgSO,) solution eva-
porated to yield the pure O-alkylated isomer.
The combined aqueous phase and washings were
shaken with dichloromethane and the aqueous
solution freeze-dried. The product, a mixture of
the 3,4-dihydro-4-sulfonate (6) and the 3,6-di-
hydro-6-sulfonate (7), was added to trifluoro-
acetic acid (6 ml) at 0°C. The mixture was stirred
at ambient temperature for 15 min before being
added dropwise to a vigorously stirred two-phase
system consisting of aqueous saturated NaHCO,
(50 ml) and dichloromethane (50 ml) at 0°C. The
phases were separated and the aqueous phase
was extracted with dichloromethane; the organic
solutions were combined and shaken with aque-
ous saturated NaHCO;, and the dried (MgSO,)
solution evaporated to yield the N-alkylated iso-
mer.

The recovery of the pure N- and O-alkylated
isomers from the crude isomer product mixture
was in the range 70-90 %.

5-Chloro-1-(phenoxy)methyl-2(1H)-pyrimidinone
(4a) and S-chloro-2-(phenoxy)-methoxypyrimid-
ine (5a). The yield of the crude isomer product
was 79 %; the isomer ratio 4a/5a was 2:1. After
separation, the overall yields of isomers 4a'® and
5a" were 33 and 19 %, respectively.

1-(Benzyloxy)methyl-5-chloro-2(IH)-pyrimidin-
one (4e) and 2-(benzyloxy)methoxy-5-chloropyr-
imidine (5e). The yield of the crude isomer prod-
uct was 89 %; the ratio of 4e/S5e was 1:1. After
separation, both the isomer 4e and the isomer Se
were obtained in 38 % yield.
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Product 4e: m.p. 122°C (EtOAc). Anal.
C,H,,CIN,0,: C,H. 'H NMR (CDCL): 3 4.71
(CH,Ph), 5.42(CH,N), 7.4(Ph), 7.74(Ph), 7.74
and 8.53 (H-6 and H-4, respectively, d, J 3 Hz).
MS(CI): 251/249(11/7,M+H), 223(17), 221(53),
144(7), 91(100).

Product Se: m.p. 33-36°C. Anal. C;,H,;CIN,O,:
C,H. 'H NMR (CDCl,): & 4.82(CH,Ph), 5.6
(OCH,0), 7.3-7.5(Ph), 8.50(H-4/6,s). MS:
0(M), 222(2), 220(7), 219(4), 144(27), 91(100).

5-Chloro-1-(4-chlorobenzyloxy)methyl-2(1H)-py-
rimidinone (4f) and 5-chloro-2-(4-chlorobenzyl-
oxy)methoxypyrimidine (5f). The yield of the
crude isomer product was 81 % the ratio of 4f/5¢
was 1:1. The overall yields of the separated prod-
ucts 4f and 5f were 33 and 39 %, respectively.
Product 4f: m.p. 147°C (acetone). Anal.
C,H,,CLLN,0,: C,H. 'H NMR (CDCL,): 3 4.62
(s,2H), 5.32(s,2H), 7.25(Ar), 7.78 and 8.47(H-6
and H-4, respectively, J 3 Hz). MS: 256(5), 254
(6), 144(28), 127(33), 125(100), 102(14), 86(22).
Product 5f: m.p. 99°C. Anal. C,,H;,C,N,0,:
C,H. 'H NMR (CDCl;): & 4.70(s,2H), 5.58
(s,2H), 7.23(Ar), 8.41(H-4 and H-6,s). MS: 256
(3), 254(4), 144(27), 127(35), 125(100).

5-Chloro-1-a-(4-chlorophenylsulfenyl)benzyl-
2(IH)-pyrimidinone (4i) and 5-chloro-2-a-(4-
chlorophenylsulfenyl)benzyloxypyrimidine (5i).
The yield of crude isomer product was 96 %; the
isomer ratio 4i/5i was 4:3.

Product 4i: m.p. 144°C (CH,Cl-light petro-
leum). Anal. C;;H,,CL,N,0S: C,H. 'H NMR
(acetone-d/DMSO-d;): & 7.0-7.7(9H, 2Ar,
CHN), 8.42 and 8.72 (H-6 and H-4, respectively,
J 3 Hz). IR(KBr): 1660 cm™!. MS: 362(2,M), 325
(5), 233(12), 221(32), 219(100).

Product 5i: m.p. 104°C (MeOH). Anal.
C,;H,,CL0S: C,H. 'H NMR (acetone-dy): 6 7.2
7.6(9H,2Ar), 7.93(SCHO), 8.55(2H,H-4,6).

5-chloro-1-(4-chlorobenzyloxy)methyl-2-oxo-3,4-
dihydropyrimidine-4-phosphonic acid (9f). A
mixture of tris(trimethylsilyl) phosphite® (1.40 g,
6.0 mmol) and 5-chloro-1-(4-chlorobenzyloxy)-
methyl-2(1H)-pyrimidinone (0.87 g, 3.0 mmol) in
dry benzene 015 ml) was stirred under N, at am-
bient temperature for 4 h, and the solvent and ex-
cess tris(trimethylsilyl) phosphite were removed
under reduced pressure. The residual product
was  bis(trimethylsilyl)  5-chloro-1-(4-chloro-
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benzyloxy)methyl-2-oxo-3-trimethylsilyl-3,4-dihy-
dropyrimidine-4-phosphonate (8f). The crude
product was treated with methanol (7 ml), the
mixture stirred at ambient temperature for 3 h,
and the precipitated product collected by filtra-
tion; yield 0.60 g (54 %) m.p. > 260°C. Anal.
C,H;CLLN,O,P: C,H. '"H NMR (DMSO-d;): 6
4.05(H-4,d,J 10 Hz), 4.50(CH,Ar), 4.70 and 4.91
(CH,N,d,J 9 Hz), 6.60(H-6,d,J 5 Hz), 7.4
(Ar).MS: 144(18), 143(8), 142(55), 141(16), 125
(14), 113(19), 107(84), 77(100).

1-Benzyl-5-chloro-2-oxo0-3,4-dihydropyrimi-
dine-4-phosphonic acid (9k). Compound 9k was
prepared from 1-benzyl-5-chloro-2(1H)-pyrimidi-
none? as above, except that the reaction time
was 20 h at ambient temperature and 4 h at 80°C;
yield 66%, m.p. 226°C (decomp.). Anal.
C,H,,CIN,O,P: C,H. 'H NMR (DMSO-d,): &
4.04(H-4,d,J 10 HZ), 4.55(CN,N, broad s), 6.55
(H-6,d,J SHz), 7.32(Ph). MS: 222(9), 220(26),
115(4), 114(4), 91(100).
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