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Reaction of fluoromethyloxirane (/1) with heterocyclic bases in (he presence of potassivm carbonate
afforded N-(3-fluoro-2-hydroxypropyl) derivatives of adenine (VI), 3-deazaadenine (VI/), 2-amino-6-chlo-
ropurine (X/I), 6-nitro-1-decazapurine (/X), 4-methoxy-2-pyrimidone (XVII) and its S-methyl derivative
(XIX). Acid hydrolysis of compounds X/, XVIil, and XIX gave 9-(3-[luoro-2-hydroxypropyl)guanine (XIiI),
1-(3-fluoro-2-hydroxypropyljuracil (XX) and -thymine (XX7). The intermediates XV/II and XIX were ammo-
nolyzed to give 1-(3-fluoro-2-hydroxypropyljcytosine (XXI/) and -S-methyleylosine (XX/II). Reaction of
chloro derivative XII with sodium azide followed by hydrogenation of the formed 2-amino-6-azidopurine
(XIV) led 10 9-(3-fluoro-2-hydroxypropyl)-2,6-diaminopurine (XV). 9-(3-Fluoro-2-hydroxypropyl)-1-deaza-
adenine (X) was obtained by hydrogenation of compound [X. Benzyloxymethyloxirane (XX/V) was reacted
with pyridine-hydrogen fluoride adduct to give 3-benzyloxy-2-fluoropropanol (XXV) whose tosylate XXV/
on reaction with sodium salt of adenine and subsequent hydrogenolysis of the intermediate XXVII afforded
9-(2-fluoro-3-hydroxypropyl)adenine (XXVIIT). The same compound was obtained by reaction of 3-benzoyloxy-1-
bromo-2-fluoropropanol (XXX) with sodium salt of adenine followed by methanolysis. Condensation of
sodium salt of X/, XVI, and XVII with synthon XXX and subsequent acid deblocking gave 9+(2-fluoro-3-
hydroxypropyl)guanine (XXX/iI), 1-(2-fluoro-3-hydroxypropyluracil (XXXVI), and 1-(2-fluoro-3-hydro-
xypropyl)thymine (XXXVII). 1-(2-Fluoro-3-hydroxypropyl) derivatives of cytosine (XXXVIII) and
S-methylcytosine (XXXIX) were obtaincd by ammonolysis of the corresponding 4-methoxypyrimidine
intermediates XXX/V and XXXV.

The acyclic analogue of adenosine, .‘)-(.S‘)-(Z,?;-dihydroxvypr()pyl)adcninc1 (1), inhi-
bits S-adenosyl-L-homocysteine hydrolase (SAH hydrolase), an enzyme involved in the
regulation in methylation reactions which utilize S-adenosyl-L-methionine (SAM) as a
methyl donor. Since such reactions are particularly important in proliferating systems,
this compound exhibits a whole spectrum of interesting biological effects!. One of them
is the important nonspecific antiviral elfect which is directed primarily against rhabdo-
viruses, rota- and rheoviruses, but also against the vaccinia virus?, The analogue [ is
also used in the clinical practice as antiherpeticum. In our previous communication of
this series we studied systematically the structure—activity relationships in the series of
acyclic adenosine analogues and proved the connection between inhibition of SAH
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hydrolase and the antiviral effect®; these results were luter confirmed by others®, The
presence of hydroxyl functionality in positions 2 and 3 of the side chain of compound
I (as well as the absolute configuration 28) represents a necessary condition for the
interaction with SAH hydrolase. The design of analogues of hydroxylated bioorganic
molecules has often and succesfully used the principle of replacing the hydroxyl by
fluorine atom. In this compound, the hydroxy! groups have not the usual function of
bearing the phosphomonoester bonds because neither compound 7 nor its analogues are
phosphorylated in vivo®3. For this reason, we intended 1o synthesize analogues of
compound 7 in which one of the hydroxyl groups is replaced by an atom of fluorine.
The present study concerns the method of preparation of isomeric racemic compounds
in the serics of purine and pyrimidine derivatives.

NH,
N~ N
N N
OH
I7 = Cl
15 X =r
HO
7

The simplest synthesis of N-(3-fluoro-2-hydroxypropyl) derivatives consists in alky-
lation of heterocyclic bases with fluoronethyloxirane (/1) which can be prepared by
exchange reaction of epichlorohydrin (/7) with potassium fluoride® in the presence of a
crown cther. An analogous method was used e.g. in the preparation of N-(3-alkoxy-2-
hydroxypropyl) derivatives of these bases™”. This alkylation is catalyzed Ly traces of
hydroxides or carbonates of alkali metals and proceeds regiospecifically, leading exclu-
sively to 3-fluoro-2-hydroxypropyl derivatives. The bases were alkylated with oxirane
III'in dimethylformamide in the presence of potassium carbonate.

I:1 the purine series, adenine (/V) and 3-deazaadenine (V) are alkylated with oxirane
IIT almost conpletely in the position Y. The arising N-(3-fluoro-2-hydroxypropyl)
derivatives VI and VII can casily be puril=d by chromatography (Scheme 1). The alky-
lation of 1-dcazaadenine is not so regiosclective, 9-(3-Fluoro-2-hydroxypropyl)-1-
deazaadenine (X) can be prepared better and in a higher yiceld by alkylation of 6-nitro-
1-deazapurine (VIIT) with oxiranc /1] and subscquent hydrogenation of the intermediate
1X on palladium (Scheme 2).
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Analogously to other alkylated guanines, the guanin-9-yl derivative X7/I was prepa-
red by an indirect metbod: 2-amino-6-chloropurine (X/) was reacted with oxirane /I/
to give intermediate X/J which was easily converted into the guanine derivative
XIII by acid hydrolysis. It is worth notice that the alkylation of chloro derivative X7
with oxirane I/ affords only insignificant amounts of the 7-isomer which in alkylations
with other reagents represents a minor but not negligible component of the reaction
mixture®, Reaction of the same intermediate X// with sodium azide afforded 2-amino-6-
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azidopurine derivative X/V which was converted to 9-(3-fluoro-2-hydroxypropyl)-2,6-
diaminopurine (XV) by hydrogenation on palladium (Scheme 3).
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Selective alkylation of pyrimidine dcrivatives in the position N! is most casily
cffected using O*-alky! derivatives®. Acid hydrolysis of the obtaincd N!-substituted
derivatives can lead to uracil or thymine derivatives, whercas ammonolysis with alco-
bolic ammonia at clevated temperatures affords cytosine or 5-methylcytosine deri-
vatives. This mecthod (Scheme 4) was cmployed in the preparation of
1-(3-fluoro-2-hydroxypropyl) derivatives of uracil (XX) and cytosine (XXII) from
4-methoxy-2-pyrimidone (XVI), whercas the corresponding S-methyl derivative XVII
gave 1-(3-fluoro-2-hydroxypropylythymine (XX7) and S-mcthyicytosine (XXTH). It is
important that the ammonolysis is not accompanied by clecavage of the C-F bond in the
side chain of the 3-fluoro-2-hydroxypropyl derivatives XX/ and XXU/].
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The isomer of compound VI, racemic 9-(2-fluoro-3-hydroxypropylyadenine (XXVIII),
was prepared using the procedure in Scheme 5: epichlorohydrin (/1) was first converted
into benzyloxymethyloxirane!® (XX7V). This compound was treated with hydrogen fluo-
ride-pyridine adduct to give 3-benzyloxy-2-fluoropropanol’! (XXV) which was then
converted into the tosyl derivative XXVI. This synthon was uscd for alkylation of adeni-
ne sodium salt, generated in situ from the base with sodium hydride. The obtained
9-(3-benzyloxy-2-fluoropropyl)adenine (XXVII) was isomerically homogencous as
shown by the 'H NMR spectrum. Its hydrogenolysis over a palladium catalyst afforded
compound XXVIII.
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SCHEME 4

However, this method cannot be applicd to a general preparation of N-(2- ['luoro 3-
hydroxypropyl) derivatives because some heterocyclic bases (c&, cytosine, lhymme
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etc.) undergo reduction under conditions of the hydrogenolytic removal of the benzyl
group. For this reason we prepared a synthon in which the benzyl ether protecting
group is replaced by the alkali-labile benzoyl group: 3-bromo-2-{luoropropanol (XXIX)
was prepared by described procedure!? from allyl alcohol by reaction with N-bromo-
succinimide and hydrogen fluoride-pyridine adduct. Benzoylation of compound XXIX
with benzoyl cyanide afforded benzoyl derivative XXX. This compound was condenscd
with adenine sodium salt to give the intermediate XXXT whose acid hydrolysis gave
racemic 9-(2-fluoro-3-hydroxypropylyadenine (XXVIIT} (Scheme 6), identical with the
product obtained according to Scheme 5.
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SCHEME S

The synthon XXX was similarly used in the reaction with sodium salt of 2-amino-6-
chloropurine (X7). The predominant product, 9-isomer XXX7/, was acid-hydrolyzed to
9-(2-fluoro-3-hydroxypropyl)guanine (XXXI/I) (Scheme 7). Also pyrimidine deri-
vatives were obtained by reaction of the synthon XXX: reaction with sodium salts of
4-methoxy-2-pyrimidone (XVI) or its S-mcthyl derivative XVII gave the protected deri-
vatives XXXTV and XXXV which on acid cleavage lost simultancously the methoxyl and
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benzoyl functionalities and afforded 1-(2-fluoro-3-hydroxypropyl) derivatives of uracil
(XXXVI) and thymine (XXXVII). Compounds XXXIV and XXXV were then ammo-
nolyzed to give the respective derivatives of cytosine (XXXVIII) and S-micthylcytosine

(XXXIX) (Scheme 8).
All the compounds preparcd in this study have been characterized by their 'H NMR
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spectra and molecular peaks and fragmentation in their mass spcctra. Their UV spectra

corresponded to N-alkyl derivatives of the corresponding heterocyclic bases.
Biological properties. The isometric fluorohydroxypropyl derivatives were tested on

antiviral activity against selected group of RNA viruses (VSV, Rcovirus type 1,
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parainfluenza type 3, Sindbis virus, poliovirus type 1, coxsackie B4) and DNA viruses
(HSV-1, HSV-2, vaccinia, VZV and CMV) on tissue cultures under standard condi-
tions'3. Neither of the studicd compounds had any extraordinary antiviral effect up to
200 pg/ml of the medium,

EXPERIMENTAL

Methods. Melting points were determined on a Kofler block and are uncorrected. Optical rotations were
measured on a Perkin-Elmer 141 polarimeter at 25 °C. NMR spectra were taken on a Varian 200 XL
instrument in FT mode at 200 Mz (*H spectra) in hexadeuteriodimethyl sulfoxide with tetramethylsilane
as internal standard. Chemical shifts are given in ppm (8-scale) and coupling constants (/) in Hz. Thin-
layer chromatography was carricd out on Silufol UVjsy, column chromatography on silica gel Silpearl
(both Kavalier, Votice, Czechoslovakia). Solvent systems for TLC: S1 chloroform-methanol (3 : 1), 82
chloroform-methanol (4 : 1), S3 chloroform-methanol (5 : 1), S4 chloroform-methanol (6 : 1), S5 chlo-
roform—methanol (10 : 1), S6 chloroform-methanol (20 : 1), S7 toluene—cthyl acctate (3 : 1), S8 toluene—
ethyl acetate (15 : 1), S9 ethyl acctate-acctone~ethanol-water (10 : 2 : 2 : 1). HPLC was carried out on
columns (250 x 4 mm and 250 x 17 mm) packed with Separon SGXC18 (5 um and 10 pum, respectively;
Laboratorni piistroje, Prague, Czechoslovakia). UV absorption spectra were measured on a Pye Unicam
8800 UV/VIS spectrophotometer, wavelengths of extrema are given in nm. The solutions were evaporated
on a rotary vacuum evaporator at 40 °C. Analytical samples were dried at 25 °C and 6.5 Pa for 8 h.

Materials and reagents. Adenine, epichlorohydrin, and palladium on carbon were purchased from
Janssen (Belgium), 2-amino-6-chloropurine was a Merck (Germany) product. All the other chemicals were
obtained from Lachema (Czechoslovakia). 4-Mcthoxy-2-pyrimidone and 4-methoxy-5-methyl-2-pyrimidone
were prepared as described in ref.'®, 3-deazaadenine according to ref.'®, and 6-nitro-1-dcazapurine
according to ref.!®. Dimethylformamide was dricd by distillation from phosphorus pentoxide and stored
over molecular sicves (SA).

Epifluorohydrin® (/11

A mixture of finely ground potassium fluoride (77.0 g, 1.33 mol) and 18-crown-6 (5.0 g, 18.5 mmol) was
heated (together with the stirring bar) to 100 °C at 10 Pa in a flask equipped with reflux condenser for 4 h.
Freshly distilled epichlorohydrin (7; 100 ml, 1.28 mol) was added and the reaction mixture was stirred
under exclusion of moisture at 190 °C for 18 h. The product was distillcd from the mixture and fraction
boiling at 84 - 86 °C was collected. Yicld 41 g (42%) of compound /1. For C3HsFO (76.1) calculated:
47.37% C, 6.62% H, 24.97% F; found: 47.47% C. 6.68% 11, 24.85% F.

9-(3-Fluoro-2-hydroxypropyl)adenine (VI)

A stirred mixture of adenine (/V; 1.35 g, 10 mmol), anhydrous potassium carbonate (70 mg, 0.5 mmol),
epifluorohydrin (///; 0.9 ml, 12.6 mmol), and dimethylformamide (30 ml) was heated 10 70 - 75 °C for 6 h.
The dimethylformamide was evaporated and the residue was boiled with ethanol (200 ml), filtered while
hot and the filtrate was concentrated to about 100 ml. After standing at =20 °C, the product was collected,
yielding 1.33 g (63%) of compound VI, m.p. 202 - 208 °C (ethanol), R 0.30 (82). For CgH;oFNsO (211.2)
calculated: 45.49% C, 4.77% 11, 8.99% F, 33.16% N; found: 45.51% C, 4.69% 11, 9.07% F, 31.91% N. 'H NMR
spectrum: 4.18 m, 3 H (I1-1" and H-2"); 4.38 ddd, 2 H (FCll,, J(3',F) = 50); 5.55 d, 1 H (OH, J(OH,2") = §);
7.20's, 1 H (NI,); 8.08 s, 1 1] (11-8); 8.14 5, 1 H (H-2). MS (m/e): 211 (M*, 18); 194 (M ~ NH,, 15); 178
(M - CH,F, 20); 148 (M - CHOHCH,F, 41); 135 (Ade, 20); 108(17). UV spectrum (A, (£)): pH 1: 257
(12 400); pH 7: 254 (6 700) pH 13: 259 (12 640).
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9-(RS)-(3-Fluoro-2-hydroxypropyl)-3-deazaadenine (VII)

A mixture of 3-deazaadenine (V; 1.34 g, 10 mmol), potassium carbonate (73 mg, 0.5 mmol),
dimethylformamide (30 mt), and fluoromethyloxirane (0.9 ml) was heated to 100 °C for 5 h (the starting
base not detectable by HPLC (5% acetonitrile in 0.05M-TEAB)). The reaction mixture was scparated by
preparative HPLC using water—-methanol gradient (0.5% methanol/min, 60 min). The product-containing
fraction was evaporated and the residue was codistilled with ethano!l and crystallized from cthanol (ether
added to turbidity). Yield 0.33 g (16%), m.p. 178 - 180 °C, & = 8.1 (from 2% to 10% accltonitrile in 0.05M-TEAB,
0.3 %/min). For CoH,;FN4O . 2 11,0 (246.2) calculated: 7.72% F, 22.74% N; found: 7.54% F, 22.17% N.
'H NMR spectrum: 8.00 s, 1 1 (1-8 arom.); 7.67 d, 1 11 (11-2, J(2,3) = 5.7); 6.82 d, 1 H (I1-3,J(2,3) = 5.7}
6.11 brs, 2 H (NH,); 5.54 br, 1 H (OH); 4.60 d, 2 H (H-1", J(1',2) = 4.0); 3.80 - 4.40 m, 3 H (H-2' and
H-3). UV spectrum (A, (€)): pH 2: 262 (10 700); pH 13: 266 (11 600).

9-(RS)~(3-Fluoro-2-hydroxypropyl)-6-nitro-1-deazapurine (IX)

A mixture of 6-nitro-1-deazapurine (VIII; 1.82 g, 10 mmol), potassium carbonate (73 mg, 0.5 mmol),
dimethylformamide (30 ml), and fluoromethyloxirane (///. 0.9 ml) was heated under argon for 6 h (until
the starting base was not detectable by HPLC (9% acetonitrile in 0.05M-TEAB)). The reaction mixture was
adsorbed on silica gel (20 g) and chromatographed on silica gel (100 g). The product was eluted with chlo-
roform-ethanol (95 : 5) and crystallized from ethanol (ether added to incipient turbidity), affording 0.90 g
(43%) of nitro derivative IX, m.p. 144 — 145 °C, k = 3.8 (9% acctonitrile in 0.05M-TEAD) For CoHgFN,O4
(240.2) calculated: 7.91% F. 23.32% N; found: 7.74% F, 23.12% N, Y1 NMR spectrum: 8.75 s, 1 H (-8
arom.); 8.65 d, 1 H (11-2,J(2,1) = 5.4); 7.98 d, 1 [T (11-1, J(1,2) = 5.4); 5.59 d. 1 [T (OIL, J = 4.9); 4.15 - 4.70
unresolved m (other protons). UV spectrum (A, (e)): pll 2: 318 (5 600); pll 13: 295 (6 100).

9-(RS)-(3-Fluoro-2-hydroxypropyl)-1-deazaadenine (X)

A solution of compound /X (0.5 g. 2.1 mmol) in methanol (10 ml) was hydrogenated over 10% Pd/C (0.3 g)
for 2 h. After filtration of the reaction mixture through a layer of Celite and evaporation of the solvent, the
residue was crystallized from cthanol; yicld 0.32 g (73%), m.p. 120 ~ 122 °C, R;: 0.3 (85). For CoH{FN,O
(210.2) calculated: 9.04% F, 26.64% N; found: 9.32% I, 26.81% N. 11 NMR spectrum: 8.32 s, 1 H (11-8
arom.); 8.01 d, 1 H (11-2, J(2,1) = 6.8): 6.67 d, 1 I (11-1, J(1.2) = 6.8): 8.26 brs, 2 11 (NH,); 5.30 br, 1 H
(OH); 4.00 — 4.70 unresolved m (other protons). UV spectrum (A, (€)): pH 20 281 (17 000), 260 (15 800);
pH 13: 275 (10 300), 263 (12 800).

9-(3-Fluoro-2-hydroxypropyt)-2-amino-6-chloropurine (X//)

A stirred mixture of 2-amino-6-chloropurine (X7; 7.1 g, 41.9 mmol), anhydrous potassium carbonate (280 mg,
2 mmol), epifluorohydrin (/11; 6 ml, 84.2 mmol), and dimethytformamide (150 ml) was heated to 80 °C for
6 h. The solvent was evaporated in vacuo (oil pump) at 40 °C, the reaction mixture was dissolved in
methanol and evaporated with silica gel (50 g). This material was applied on a column of silica gel (800 ml)
and chromatographed in S$, affording 6.2 g (60%) of compound X/I, m.p. 180 - 182 °C, R 0.56 (S2). For
CgHyCIFNO (245.6) calculated: 39.11% C, 3.69% H, 14.43% C1, 7.73% F, 28.51% N: found: 35.45% C,
3.28% H, 14.45% Cl, 6.32% F, 27.89% N. 'H NMR spectrum: 4.15 m, 3 H (112" + H-1'); 438 ddd, 2 H
(FCH,, J(3',F) = 50); 5.55 d, 1 H (OH, J(OH,2") = 5) 6.91 s, 2 11 (NIly); 8.05 s, 1 Il (H-8). MS (m/e):
245 (M, 100); 228 (M -~ NHj, 20); 212 (M - CH,F, 48); 183 (M ~ CHOUCH,F, 90); 169 (CsH;CING, 44);
146(70); 134 (CsH;Ns, 62): 119(20); 104(20); 92(23); 83(19); 69(22); 57(31), 40(62). UV spectrum (50%
methanol) (M ., (£)): pll 2: 308 (8 850); pIl 7: 308 (8 900); pli 12: 308 (8 900).
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9-(3-Fluoro-2-hydroxypropyl)guanine (XIII)

A solution of compound XI/ (9.0 g, 36.7 mmol) in 80% acetic acid (100 m!) was refluxed for 3 h. The
reaction mixiure was taken down, the dry residue codistilled with ethanol, dissolved in water and applied
onto a column of Dowex 50X4 (H*-form; 90 ml). The column was washed with water to negative reaction
1o chloride ions and the product was eluted with 2.5% aqucous ammonia. The obtained solution was evapo-
rated to dryness and the residue was crystallized from methanol; yicld 5.6 g (67%) of Xill, m.p. 260 - 265 °C,
Ry 0.10 (S1). For CgH oFNsO, (227.2) calculated: 42.28% C, 4.43% H, 8.36% F, 30.82% N; found:
42.31% C, 4.89% H, 7.95% F, 31.20% N. 'H NMR spectrum: 3.99 m, 3 H (NCH; + OCH); 4.34 dd, 2 H
(FCH,, J(3',F) = 50); 5.52 d, 1 H (OH, J(OH,2") = 5); 6.44 bs, 2 H (NH;); 7.63 s, 1 H (H-8); 10.59 bs, 1 H
(NH). UV spectrum (A, (¢)): pH 7: 248.5 (12 800); pll 1: 252.5 (14 500); pH 13: 266 (12 600).

2-Amino-6-azido-9-(3-fluoro-2-hydroxypropyl)purine (X/V)

A stirred mixture of compound X!/ (4.00 g, 16.3 mmol), sodium azide (6 g, 92 mmol), and dimethylforma-
mide (80 ml) was heated to 100 °C for 6 h. The solvent was evaporated and the residue extracted with
water (2 x 15 ml). The solid residue was crystallized from methanol; yield 2.80 g (68%) of compound XIV,
m.p. 208 °C (decomp.), Rp 0.61 (S1). For CgHgFNgO (252.2) calculated: 38.10% C, 3.60% H, 7.53% F,
44.43% N; found: 37.16% C, 3.52% H, 8.26% F, 43.87% N. 'H NMR spectrum: 420 m + 465 bs, 4 H+ 1 H
(FCH; + NCH; + OCH, J(3',F) = 40); 5.53 d, 1 Il (OH, J(OI,2') = 4); 8.11 s, 1 H (11-8); 8388, 2 H
(NHy). MS (m/e): 252 (M, 50); 224 (M - N,, 100); 209 (M - N;li, 7); 193(11); 163(25); 148(80); 119(2S);
108(13); 94(18); 81(18); 68(40); 57(9); 43(21); 28(37).

2,6-Diamino-9-(3-fluoro-2-hydroxypropy!)purine (XV)

Compound X/V (255 mg, 1.0 mmol) was hydrogenated over 10% Pd/C (150 mg) in methanol (30 ml) (the
reaction was monitored by TLC in §3). The mixture was filtered through Celite and the material on the
filter was washed with methanolic ammonia. Evaporation of the filtrate gave compound XV (201 mg,
88%), m.p. 219 °C (decomp.), R 0.30 (S1). For CgH[ FN,O (226.2) calculated: 42.48% C, 4.90% H,
8.40% F, 37.15% N; found: 41.22% C, 5.21% H, 8.06% F, 38.99% N. 'Il NMR spectrum: 4.03 m + 4.56 dd,
4 H + 1 H (CF; + NCH, + OCH, J(3',F) = 50} 5.56 d, 1 Hl (OH, J(OH,2") = 4); 578 s, 2 H (NH,); 6.65s, 2 H
(NHy); 7.63 5, 1 H (H-8). UV spectrum (50% methanol) (A, (€)): ptl 2: 200.5 (11 750); pH 7: 279 (12 000);
pH 12: 279.5 (11 850).

1-(3-Fluoro-2-hydroxypropy!)-4-methoxypyrimidone (X VIIT)

A stirred mixture of 4-methoxy-2-pyrimidone (XV/; 6.0 g, 47.6 mmol), anhydrous potassium carbonate
(320 mg, 2.3 mmol), epiliuorohydrin (//1; 5.2 ml, 72.9 mmol), and dimecthylformamide (100 ml) was
heated to 85 °C for 5 h. The solvent was evaporated under diminished pressure, the residue was codistilled
with toluene and separated on a column of silica gel (800 ml) in chloroform—methanol (25 : 1) to give 9.0 g
(93%) of compound XVIII as a sirup, Ry 0.20 (S6). For Cghf); FN,03 (202.2) calculated: 47.52% C, 5.48% H,
9.39% F, 13.88% N; found: 45.96% C, 5.82% H, 4.35% F, 13.36% N. 'H NMR spectrum: 3.42 - 4.10 m,
3 H(H-1' + H-2); 3.81 s, 3 H (OCH3); 4.36 ddd, 2 H (H-3', J(3',F) = 48); 5.43 d, 1 H (OH, J(OH,2) = 6);
5.97d, 1 H (H-5, J(5,6) = 7); 7.84 d, 1 H (H-6, J(6,5) = 7). MS (m/e): 202 (M, 5); 185 (M - OH, 5); 169
(M - CH,F, 25); 139 (M - CHOHCH,F, 91); 127(100); 109(26); 82(30); 70(14); 55(15); 42(15). UV
spectrum (50% methanol) (A, (e)): pH 2: 273.5 (8 000); pH 7: 273.5 (8 050); pH 12: 273 (7 950).
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1-(3-Fluoro-2-hydroxypropyl)uracil (XX)

A solution of compound XVIII (300 mg) in 80% acetic acid (10 ml) was refluxed for 0.5 h. The solution
was evaporated to dryness and the residue was codistilled with toluene, yielding 190 mg (68%) of
compound XX, m.p. 110 - 115 °C, Rg 0.70 (S1). For C4l14FN,0O; (188.2) calculated: 44.68% C, 4.82% H,
10.09% F, 14.88% N; found: 44.88% C, 4.84% H, 10.18% F, 14.54% N. 1] NMR spectrum: 3.50 ~ 4.16 m,
3 H (H-1’, H-2"); 4.36 dd, 2 11 (11-3', J(3',F) = 50); 5.52 dd, 1 H (11-5, J(5,6) = 8, J(5,NI) = 2); 7.52d, 1 H
(H-6, J(6,5) = 8); 11.2 bs, 1 H (NH). MS (m/e): 188 (M, 27); 168 (M - HF, 19); 155 (M - CH,F, 16);
149(10); 126 (M - CHFCHOH, 50); 82(100), 69(15); 57(16); 43(11); 28(68). UV spectrum (Ay,, (€)): pH 7:
265 (6 600); ptl 1: 263 (6 300); pH 13: 263 (4 900).

1-(3-Fluoro-2-hydroxypropyl)cytosine (XXII)

A solution of compound XVIII (9.0 g, 44.5 mmol) in 3.3M methanolic ammonia (100 ml) was heated to
100 °C for 24 h in a sealed ampoule. The reaction mixture was concentrated 10 a minimum volume and the
residue was crystallized from methanol; yield 6.1 g (73%) of XXI/, m.p. 200 °C (methanol), Rp 0.16 (S1).
For C7H,oN30, (187.2) calculated: 44.91% C, 5.38% H, 22.45% N, 10.15% F; found: 44.45% C, 5.59% H,
24.68% N, 10.19% F. 'Hl NMR spectrum: 3.46 m, 1 H (H-2); 4.32 ddd, 2 1 (FCH,, J(3',F) = 48); 5.40 d,
1 H (OH, J(OH,2") = 6); 5.63 d, I H (H-5, J(5,6) = 8); 6.96 bs, 2 H (NH,); 7.42 d,-1 H (11-6, J(6,5) = 8).
MS (m/e): 187 (M, 9); 167 (M - HF, 11); 124 (M - CH,FCHOH, 58); 112 (C4HgN,O, 100); 96(10);
81(91); 69(28); 57(22); 43(19). UV spectrum (M.« (€)): pH 7: 272 (8 350); pH 1: 280.5 (12 750); pH 13:
272 ( 8 700).

1-(3-Fluoro-2-hydroxypropyl)-4-methoxy-5-methyl-2-pyrimidone (XI1X)

A mixture of 4-methoxy-5-methylpyrimidone (XVII; 513 mg, 3.6 mmol), epifluorohydrin (I/1; 394 pl, 5.5 mmol),
and potassium carbonate (26 mg, 0.2 mmol) in dimethylformamide (15 ml) was heated to 70 °C for 19 h.
The reaction mixture was filtered and concentrated to a minimum volume. The residue was chro-
matographed on silica gel (70 g) in chloroform—methanol (30 : 1); yicld 622 mg (78%) of XIX, m.p. 95 ~
105 °C. For CqH;3FN;05 (216.2) calculated: 49.99% C, 6.06% H, 8.78% F, 12.95% N; found: 50.43% C,
6.19% H, 8.75% F, 13.13 N. MS (m/e): 216 (M, 17); 196 (M - HF, 11); 183 (M - CI1,F, 32); 165(8);
153(82); 141(100); 123(40); 112(12); 96(32); 82(13); 70(12); 55(20); 42(25). UV spectrum (50% methanol)
(Amsx (€)): pH 2: 281 (6 100); pH 7: 281.5 (6 150); pH 12: 281 (6 200).

1-(3-Fluoro-2-hydroxypropyl)-5-methyluracil (XX7)

A solution of compound XIX (200 mg, 0.9 mmol) in 80% acetic acid (5 ml) was refluxed for 2 h. The
reaction mixture was evaporated to dryness and chromatographed on a column of silica gel (20 g) in chlo-
roform-methanol (30 : 1); yicld 112 mg (60%) of product XXI, m.p. 119 ~ 121 °C, Rp 0.27 (S5). For
CgH{;FN,03 (202.2) calculated: 47.52% C, 5.48% H, 9.39% F, 13.85% N; found: 46.26% C, 5.65% H,
8.35% F, 14.20% N. 'H NMR spectrum: 1.75 5, 3 11 (CCll;); 3.4 ~ 4.10 m, 3 H (NCH, + H-2'); 4.35 dd,
2 H(FCH,, J(3',F) = 48); 5.45 d, 1 H (Oll); 7.41 s, 1 H (11-6); 11.21 s, 1 H (NH). MS (m/e): 202 (M, 22);
182 (M - HF, 13); 169 (M - CH,F, 9); 139 (M - CIL,FCHOH, 31); 126 (MeUra, 14); 96(100); 83(7);
69(12); 55(17); 41(29). UV spectrum (M.« (€)): pH 7: 265 (10 450); pH 1: 270 (13 500); pH 13: 268 (10 400).

1-(3-Fluoro-2-hydroxypropyl)-5S-methylcytosine (XX/II)

A mixture of compound X/X (113 mg, 0.5 mmol) and 3.3M methanolic ammonia (2 ml) was heated to 100 °C
for 21 h in a sealed ampoule. The reaction mixture was evaporated to dryness and the residue was crystal-
lized from ethanol-ether; yicld 41 mg (39%) of compound XXIII, m.p. 201 ~ 203 °C, R 0.25 (S9). For

Collect. Czech. Chem. Commun. (Vol. 57) (1892)



1478 Jindtich, Dvofdkovd, Holy:

CgH ,FN;30, (201.2) calculated: 47.75% C, 6.01% 11, 9.44% F, 20.88% N; found: 9.59% F, 22.11% N. UV
spectrum (50% methanol) (Aq,,,,): pHi 2: 290; pH 7: 281; pll 12: 278.

Benzyl Glycidyl Ether (XXIV)

Epichlorohydrin (30 m!, 383 mmol) was added dropwisc during 4 h at 55 °C to a stirred mixture of benzyl
alcohol (41 g, 380 mmol) and 1.5% solution of boron trifluoride etherate in cther (7.6 ml). After cooling
to 25 °C, a solution of sodium hydroxide (19 g, 475 mmol) in water (19 ml) was added under stirring
during 1 h. The reaction mixture was washed with water and fractionated on a column, fraction 54 — 56 °C/12 Pa
being collected; yicld 24 g (38%). Reporied!? b.p. is 257 °C. For CygH,;0, (164.2) calculated: 73.14% C,
7.36% Hy; found: 72.59% C, 7.21% H. ‘11 NMR spectrum: 2,58 dd, 1 H; 2.78 dd, 1 H; 3.18 m, 1 H (H-2);
343 dd, 1 H; 3.76 dd, 1 1]; 4.57 s, 2 H (CcHCHy), 7.33 s, 5 H (Cglls). MS (m/e): 164 (M, 11); 107 (BnO, 50);
91 (Bn, 100); 79(40); 65(30); S7 (M - BnO, 10); S1(15); 39(15), 29(10).

3-Benzyloxy-2-fluoro-1-propanol (XXV)

Benzyloxymethyloxirane (XX/V; 8 g) was added at =5 °C to 70% adduct of hydrogen fluoride and pyridine
(10 ml). The mixture was stirred for 15 min and poured into a solution of sodium hydrogen carbonate (35 g)
in water (500 ml). The aqucous layer was extracted with chloroform (3 x 100 ml), the combined chlo-
roform extracts were dried over sodium sulfate and the solvent was cvaporated in vacuo. The residue was
chromatographed on a column of silica gel (200 g) in toluene—cthyl acclate (10 : 1, 5 : 1); yield 1.57 g
(17%) of compound XXV, Ry 0.14 (87). For Cgl1;3F0; (184.2) caleulated: 65.19% C, 7.11% H, 10.31% F;
found: 66.49% C, 7.54% H, 9.41% F. 'I1 NMR spectrum: 3.30 - 3.81 m, 4 H (1I-1, [[-3); 441 m + 49l m, 1 H
(H-2, J(2,F) = 50); 4.51 s, 2 11 (CglIsCH,); 7.34 s, 5 H (Clls). MS (m/e): 184 (M, 15); 165 (M - F, 3);
107 (BnO, 53); 91 (Bn, 100); 79(13); 65(11).

1-Benzyloxy-2-fluoro-3-p-tolucnesulfonyloxypropane (XXVI)

A mixture of compound XXV (851 mg, 4.6 mmol), p-tolucnesulfonyl chloride (1.0 g, 5.25 mmol), and pyri-
dine (3 ml) was allowed to stand at room temperature for 18 h and then partitioned between an ice-water
mixture (90 ml) and toluene (50 ml). The organic layer was separated, washed with water (2 x 50 ml) and
dried over sodium sulfate. After evaporation of the solvent, the residue was chromatographed on silica gel
(50 g) in toluene—cthyl acetate (25 : 1); yield 630 mg (40%), R 0.54 (S8). For Cy,HoFO,S (338.4) calcu-
lated: 60.33% C, 5.65% 11, 5.61% F, 9.47% S; found: 60.33% C, 5.66% I, 6.05% F, 9.21% S. 'H NMR
spectrum: 3.32 s, 3 H (CoH,CH;); 3.60 dd, 11 (H-1, J(1,F) = 23); 4.24 dd, 2 I (H-3, J(3,F) = 23); 446 s,
2 H(CeHsCHy); 462 m + 5.12 m, 1 H (112, J(2,F) = 49); 7.30 m, 5 H (Cglls); 748 m + 7.80 m, 2 H +
2 H (Cgtly). MS (m/e): 338 (M, 3): 202(5); 183 (M - Ts, 3); 165 (M - TsOLH, 21); 153 (M - TsOCH,, 7);
107 (Bn, 16); 91 (Bn, 100); 65(15).

9-(3-Benzyloxy-2-flusropropyl)adenine (XXVI/)

A mixture of adenine (/V: 111 mg, 0.8 mmol) and sodium hydride (19.8 mg, 0.85 mmol) in
dimethylformamide (10 ml) was heated to 80 °C for 15 min. Tosylate XXVI (306 mg, 0.9 mmol) was
added and the mixture was heated to 100° for 3 h. After evaporation of the solvent, the residue was chro-
matographed on a column of silica gel (10 g) in chloroform—methanol (20 : 1), affording 120 mg (48%) of
compound XXVII, m.p. 135 - 144 °C, Ry 0.69 (S1). For Cy5l1 ,FNsO (301.3) calculated: 59.78% C, 5.35% H,
6.30% F, 23.24% N; found: 59.80% C, 5.36% 1, 6.96% F, 24.04% N. MS (m/e): 301 (M, 7); 284 (M - NH;, 4);
256(7), 224 (M - Ph, 11); 210 (M - Ba, 30); 195(100); 175(15); 149(56); 135(Ade, 42); 108 (BnOH, 12);
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91 (Bn, 89): 81(22); 69(40); 55(22); 41(26); 28(40). UV spectrum (50% methanol) (A« (€)): pH 2: 257
(13 500); pll 7: 260 (14 200); pH 12: 257 (13 472).

3-Bromo-2-fluoro-1-propanol (XXIX)

Adduct of hydrogen fluoride and pyridine (70%, 120 g), followed by allyl aleohol (40 g, 690 mmol) was
added under stirring and ice-cooling to N-bromosuccinimide (120 g, 674 mmol) in ether (240 ml). The
mixture was stirred at 0 °C for 2 h and then at room temperature for 2 b, diluted with ether (500 ml),
neutralized with anhydrous sodium carbonate (450 g) and filtered. The solvent was evaporated and the resi-
due was fractionated on a column in vacuo; yield 5.3 g (5%) of compound XXIX, b.p. 85 °C/2 kPa. For
C3HgBrFFO (157.0) calculated: 22.95% C, 3.85% 1, 50.90% Br, 12.10% F; found: 22.46% C, 4.08% H,
50.24% Br, 11.72% F. 'H NMR spectrum: 3.47 - 3.84 m, 4 I (BrCll, + OCH,); 4.09 bs, 1 H (OH); 4.41 m
+ 4.89 m, 1 H(FCH, J(2'.F) = 48). MS (m/e): 136 (M - LI, 10); 77 (M - Br, 72); 57(17); 46(26);
31(100).

3-Benzoyloxy-1-bromo-2-fluoropropane (XXX)

Triethylamine (0.5 ml) was added at room temperature 10 a stirred mixture of compound XXX (4.4 g, 28.3
mmol), benzoyl eyanide (4.7 g, 35.8 mmol), and dichloromethane (4 ml). After stirring for 15 min, the
reaction mixture was chromatographed on silica gel (200 g) in chloroform; yield 5.73 g (78%) of
compound XXX. For CgH;oBrIFO, (261.1) calculated: 46.00% C, 3.86% I, 30.60% Br, 7.28% F; found:
44.54% C, 4.67% H, 31.57% Br, 9.00% I. 'l NMR spectrum: 4.14 ddd + 4.85 ddd, 2 11 + 2 1 (OCH, + BrCHy);
490 m + 538 m, 1 H(FCH, J(2'F) = 52); 762 m + 797 m, 3 H + 2 H (B2). MS (m/e): 260 (M, 2} 181 (M - Br, 12);
122(13); 105 (Bz, 100); 77(48); 51(25).

9-(3-Benzoyloxy-2-{luoropropyl)adenine (XXX7)

A mixture of adenine (/V; 335 myg, 2.5 mmol), sodium hydride (72 mg. 3.0 mmol), and dimethylformamide
(5 ml) was heated to 100 °C for 15 min. Compound XXX (974 myg, 3.7 mmol) was then added and the
mixture was further heated to 100 °C for 3 h. The solvent was evaporated and the residue chromatographed
on a column of silica gel (150 g) in chloroform—mcthanol (25 : 1); yicld 250 mg (32%), m.p. 205 - 207 °C,
Ry 0.53 (S4). For Csl1; FNsO, (315.3) calculated: 57.13% C. 4.47% 11, 6.02% F, 22.21% N; found:
58.07% C, 5.18% H, 6.23% F, 22.30% N. 11 NMR spectrum: 4.26 - 4.92 m, 4 [ (NCI, + OCH,); 5.13
m + 5.60 m, 1 H (FCIL J(2'\F) = 49.1); 7.25 s, 2 H (NIL,): 7.45 - 8.04 m, 511 (Bz); 8.15s + 8185, 2 H
(H-2 + 11-8). MS (m/e): 315 (M, 31); 210 (M - Bz, 72); 194 (M - BzO, 44); 191 (M - Bz - F, 43); 174
(M - BzO - HF, 78); 148 (AdeCH,, 22): 135 (Ade, 21); 105 (13z, 100); 77 (Ph, 36): 51(6); 28(12). UV
spectrum (50% methanol) (A, (£)): pH 2: 257 (14 200); pIl 7: 259 (14 850); pll 12: 258 (15 000).

9-(2-Fluoro-3-hydroxypropyl)adenine (XXVIII)

A) From compound XXVII. Compound XXVII (120 mg, 0.4 mmol) in methanol (6 ml) was hydrogenated
over 5% DPd on charcoal (50 mg) in the presence of cone. hydrochloric acid (0.2 mi) at room temperature
for 20 h. The rcaction mixture was neutralized with tricthytamine, concentrated 10 a minimum volume and
the product was crystallized from methanol; yicld 40 mg (48%) of compound XXVIII, m.p. 240 °C, R 0.47
(S1). For Cgll[gFNsO (211.2) calculated: 45.45% C, 4.77% 11, 8.99% I, 33.16% N; found: 45.85% C,
S21% H, 9.46% F, 33.70% N. MS (m/e): 211 (M. 20); 191 (M - 11F, 33); 194 (M - NH;, 7); 181 (M - C11,0, 10);
174(10): 162(6); 148(25): 135 (Ade, 100); 108(41). UV spectrum (S0% methanol) (A4 (e)): pll 2: 257
(15 500). pH 7: 259 (16 000); plI 12: 259 (15 700).
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B) From compound XXX/. To a solution of compound XXX/ (111 g, 0.35 mmol) in methanol (20 ml)
was added 0.1M methanolic sodium methoxide (2 ml) at room temperature. After 15 min the solution was
neutralized with a cation-exchanging resin (Dowex 50; H*-form), filtered, the resin was washed with
methanol and the filtrate was evaporated to a minimum volume. The residue was washed with acetone to
give a product (59 mg, 80%) identical with compound XXVIII prepared under A).

2-Amino-9-(3-benzoyloxy-2-fluoropropyl)-6-chloropurine (XXXII)

A stirred mixture of 2-amino-6-chloropurine (XI; 546 mg, 3.2 mmol), compound XXX (1.266 g, 4.8 mmol),
sodium hydride (116 mg, 4.8 mmol), and dimethyllormamide (14 ml) was heated to 100 °C for 6 h. The
solvent was evaporated and the residue was chromatographed on a column of silica gel (130 g) in chlo-
roform~methanol (30 : 1). Crystallization from toluene afforded 714 mg (63%) of compound XXXII, m.p.
167 - 168 °C (toluenc), Rp 0.64 (S4). For C;5H;3CIFN;O, (349.8) caleulated: 51.51% C, 3.75% H, 10.14% Cl,
5.43% F, 20.02% N; found: 52.79% C, 4.19% H, 10.44% Cl, 5.78% F, 20.22% N. 'H NMR spectrum: 4.17 = 4.90 m,
4 H (NCH, + OCH,); 5.09 m + 5.57 m, 1 H (FCH, J(2'.FF) 2 48); 6.89 s, 2 H (NI,); 7.44 - 8.06 m, 5 H
(Bz); 8.16 s, 1 H (H-8). MS (m/e): 349 (M, 41); 244 (M - Bz, 10); 208 (M - Bz - Cl, 7); 105 (Bz, 100);
77 (Ph, 29). UV spectrum (50% methanol) (A, ()): pil 2: 308 (6 900); pIl 7: 308 (7 000); 307 (7 200).

9-(2-Fluoro-3-hydroxypropyl)guanine (XXXIII)

A solution of compound XXX// (200 mg, 0.6 mmol) in 2M-HCI (5 ml) was refluxed for 6 h. The reaction
mixture was extracted with chloroform (3 x 2 ml) and the aqucous phase was applied onto a column of
Dowex 50 (H*-form, 5§ ml). The column was washed with water to negative reaction to chloride ions, then
with methanol. The product was eluted with 2.5% ammonia. Evaporation of the ammonia eluate to dryness
and crystallization of the residue from methanol afforded the desired product XXXIII (102 mg, 78%), m.p.
220 °C, Rg 0.25 (S1). For Cgll|gFNsO, (227.2) calculated: 42.29% C, 4.44% H, 8.36% F, 30.82% N;
found: 43.30% C, 4.80% H, 7.07% F, 31.42% N. 'l NMR spectrum: 3.37 - 4.37 m, 4 1 (NCH, + OCH,);
4.57 m + 5.11 m, 1 H (FCH, J(2'\F) = 54); 5.17 t, t H (O, J(OI1.3’) = 6); 6.47 5, 2 H (NH,); 7.69 s, 1 H
(H-8); 10.57 bs, 1 H (NH). MS (m/e): 227 (M, 71); 210 (M - OH, 3); 197 (M - CH,0, 10); 179(4);
164(29); 151(100); 134(13); 109(47); 96(3): 54(9); 43(28); 28(68). UV spectrum (50% methanol) (A, (€)):
pH 2: 253 (14 900); pH 7: 251 (15 850); pH 12: 266 (12 700).

1-(3-Benzoyloxy-2-fluoropropyl)-4-methoxy-2-pyrimidone (XXX/V)

A mixture of 4-methoxy-2-pyrimidone (XVI; 1.0 g, 7.9 mmol), compound XXX (2.5 g, 9.5 mmol), sodium
hydride (190 mg, 7.9 mmotl), and dimethylformamide was heated to 80 °C for 6 h. The solvent was evapo-
rated and the residue was chromatographed on a column of silica gel (150 g) in chloroform; yield 1.39 g
(57%), m.p. 104 - 109 °C, Rg 0.72 (SS). For Csk,sI'N,0, (306.3) calculated: 58.82% C, 4.94% H, 6.20% F,
9.15% N; found: 58.07% C, 5.07% H, 7.55% F, 9.25% N. 'II NMR spectrum: 3.81 s, 3 H (OCH,); 4.00 - 4.75 m,
4 H (NCH,; + OCH,); 4.88 m + 5.38 m, 1 H (FCH, J(2',F) = 50); 6.03 d, } 11 (H-5, J(5.6) = 7); 7.60 m + 7.96 m,
3 H + 3 H(Bz + H-6). MS (m/e): 306 (M, 4); 286 (M - HF, 8); 256(12); 201 (M - Bz, 21); 185 (M - BzO, 32);
139 (M - BzO - C,H;F, 35); 105 (Bz, 100); 77(45); 57(50); 41(48). UV spectrum (50% methanol) (Apax (€)):
pH 2: 273 (7 100); pH 7: 273 (7 200); pH 12: 273 (7 200).

1-(2-Fluoro-3-hydroxypropyl)uracil (XXXVI)

A solution of compound XXX/V (244 mg, 0.8 mmol) in 2M-HCI (5 ml) was refluxed for 8 h. The reaction
mixture was neutralized with sodium hydrogen carbonate, extracted with chloroform (2 ml), the aqueous
layer was evaporated and the residue was chromatographed on silica gel (10 g), first in chloroform, then in
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chloroform-methanol (10 : 1); yicld 115 mg (77%) of compound XXXVI, m.p. 170 = 175 °C, Rg 0.35 (S4).
For C;HoFN,0; (188.2) calculated: 44.68% C, 4.82% H, 10.10% F, 14.89% N; found: 45.28% C, 5.41% H,
9.65% F, 14.69% N. 'H NMR spectrum: 3.40 - 4.20 m, 4 I (NCH, + OCH,); 444 m + 496 m, 1 H
(FCH,, J(2',F) = 52); 5.06 bs, 1 H (OH); 5.57d, 1 H (I1-5, J(5,6) = 7); 7 55 d, 1 H (H-6, J(6,5) = 7). MS
(m/e): 188 (M, 18); 158 (M - CH,0, 6); 149(12); 125 (UraCH,, 15); 112 (Ura, 61); 82(100); 73(22);
55(26); 43(31); 32(23). UV spectrum (50% methanol) (M., (£)): pll 2: 262 (11 500); pH 7: 262.5 (11
550); pH 12: 261 (7 900).

1-(2-Fluoro-3-hydroxypropyl)cytosine (XXXVIII)

To a solution of compound XXXI/V (250 mg, 0.8 mmol) in methano! (4 ml) was added 3.3M methanolic
ammonia solution (6 ml) and the mixture was heated to 100 °C for 5 h. After evaporation, the residue was
chromatographed on a column of silica gel (20 g) in chloroform—-methanol (10 : 1 and then 4 : 1); yield 98 mg
(64%) of compound XXXVIII, Rg 0.23 (S1). For Cq11,N30; (187.2) calculated: 44.92% C, 5.38% H,
10.15% F, 22.45% N; found: 47.87% C, 5.77% H, 10.28% F, 21.66% N. *H NMR spcctrum: 3.56 — 4.25 m,
4 H (NCH; + OCHy); 442 m + 4.96 m, 1 H (FCH, J(2',[F) = 50); 5.04 bs, 1 H (OH); 5.67 d, 1 H (H-5,
J(5,6) = 7); 7.08 bs, 2 H (NI1,); 7.50 d, 1 H (I1-6, J(6,5) = 7). MS (m/e): 187 (M, 7); 167 (M - HF, 73);
156 (M - CH,0, 15); 124 (M - C,H,FO, 32); 111 (Cyt, 98); 96(11); 81(100); 69(19); 55(20); 41(26). UV
spectrum (50% methanol) (A, (£)): pH 2: 281 (12 600); pll 7: 272.5 (8 250); pH 12: 272 (8 100).

1-(3-Benzoyloxy-2-fluoropropyl)-4-methoxy-5-methyl-2-pyrimidone (XXXV)

A mixture of 4-methoxy-5S-methyl-2-pyrimidone (XVII; 500 mg, 3.5 mmol), compound XXX (1.12 g, 4.3
mmol), sodium hydride (85 mg, 3.5 mmol), and dimethylformamide (10 ml) was hecated to 80 °C for 6 h.
The solvent was evaporated and the residue was chromatographed on a column of silica gel (70 g) in chlo-
roform, affording 405 mg (35%) of compound XXXV, m.p. 122 - 124 °C, R 0.60 (S5). For C,cH,,FN,0,
(320.3) calculated: 60.00% C, 5.35% H, 5.93% F, 8.75% N; found: 59.80% C, 5.51% H, 5.99% F, 8.63% N.
'H NMR spectrum: 1.87 5, 3 H (C-Clly); 3.85 5, 3 H (OCH3) 397 =472 m, 4 H (NCH, + OCl,% 491 m + 541 m, 1 H
(FCH, J(2',F) = 50); 7.62 m + 8.00 m, 5 H (Bz); 7.83 s, 1 11 (11-6). MS (m/e): 320 (M, 11); 300 (M - HF, 4);
215 (M - Bz, 44); 199 (M - BzO, 49); 195 (M - BzO - HF, 33); 185 (M - BzOCH,, 23); 165(28);
140(21); 123(11); 105( Bz, 100); 77 (Ph, 40); 57(27); 41(18). UV spectrum (50% methanol) (. (€)): pH 2:
279 (6 800); pH 7: 279 (6 850); pH 12: 279 (6 800).

1-(2-Fluoro-3-hydroxypropyl)-5-methyluracil (XXXVI/)

A solution of compound XXXV (406 mg, 1.3 mmol) in 2M-1IC! (10 ml) was refluxed for 2 h. The reaction
mixture was washed with chloroform (10 ml), and the aqueous phase was ncutralized with sodium hydro-
gen carbonate. After evaporation to dryness, the residue was chromatographed on a column of silica gel
(20 g) in chloroform—-methanol (10 : 1); yield 195 mg (76%) of compound XXXVII, m.p. 150 - 154 °C, Rg
0.20 (85). For CgH,;FN,0; (202.2) calculated: 47.52% C, 5.48% H, 9.40% F, 13.86% N; found: 48.12%
C, 5.70% H, 8.76% F, 14.00% N. 'H NMR spectrum: 1.76 5, 3 H (Cl1;); 3.35 - 4.23 m, 4 H (NCH, + OCH,);
445 m + 496 m, 1 H (FCH, J(2"F) = 51); 5.07 1, 1 H (OH, J(3',Ol) = 6); 7.45 s, 1 H (H-6); 11.27s, 1 H
(NH). MS (m/e): 202 (M, 30); 172 (M - CH1,0, 18); 139 (M - C,H,FO, 18); 126 (McUra, 85); 110(3);
66(82); 83(7); 68(S); S5(17); 41(18); 28(100). UV spectrum (50% methanol) (M.« (€)): pH 2: 269 (9 950);
pH 7: 268.5 ( 9 600); pH 12: 266.5 (6 900).
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1-(2-Fluoro-3-hydroxypropyl)-5-methylcytosine (XXXIX)

Compound XXXV (390 mg, 1.2 mmol) in a mixture of 3.3M mecthanolic ammonia (5 ml) and methano! (5 ml)
was heated in a sealed ampoule to 100 °C for 24 h. The solvent was evaporated and the residue was crys-
tallized from methanol (4 ml) 1o give 140 mg (57%) of compound XXXIX, m.p. 210 - 213 °C, Rg 0.35
(S1). For CgH|,FN;0, (201.2) calculated: 47.75% C, 6.01% 11, 9.44% F; 20.88% N; found: 47.50% C,
5.30% H, 9.63% F, 20.77% N. 'l NMR spectrum: 1.82 s, 3 H (CH,); 3.57 - 4.25 m, 4 H (NCH, + OCH,);
442 m + 496 m, 1 H (FCH, J(2',F) = 54); 5.06 1, 1 11 (Ol], J(OI1,3') m 6); 6.93 bs, 2 H (NII;); 7.36 s, 1 H
(H-6). MS (m/e): 201 (M, 20); 181 (M - HF, 45); 170 (M - CII,011, 12); 149(10); 138 (M - C,H,FO, 15);
125 (MeCyt, 100); 110 (Cyt, 10); 95 (Cyt = NH, 70), 81(18); 70(19); 54(21); 41(19). UV spectrum (50%
methanol) (Apgx (€)): pH 2: 289 (13 371); pH 7: 278 (8 800); pll 12: 278 (8 700).
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