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Summary: A highly efficient and general method for the synthesis of 5-(2-acylethynyl)-2,4-
dimethoxypyrimidines starting from 2,4-dimethoxy-5-/2-{trimethylsilyl)ethynyl/ pyri-
midine is described. The 5-(2-acylethynyl)-2,4-dimethoxypyrimidines have been
converted to 5-(2-acyl-1-iodovinyl) uracils and 5-(2-acylethynyl) uracils.

5-Substituted derivatives of uracil have been of great importance because of their
biological activity. 5-Fluorouracil (FU) and the corresponding 2'-deoxyribonucleoside (FUdR)
are extensively used in the treatment of patients suffering from metastatic cancersz' 5-Triflu-
oromethyl-2'-deoxyuridine (F3TdR) is highly effective against ocular herpes keratitis>. Various
5-alkyl substituted derivatives of uracil have been synthesized for both anticancer and antivi-
ral propertiesz'4. Notable amongst them is (E)-5-(2-bromovinyl)-2'-deoxyuridine (BYDU) which
has been found to be one of the most potent drugs effective against herpes simplex virus type

I, (HSV—I)S. Recently some 5-substituted derivatives of uracil, e.g. azidothymidine and

CS-85, are being tested as anti-AIDS drugss.

The present methods for the synthesis of 5-substituted derivatives of uracil are

]4,7.

usually targeted to the synthesis of a particular 5-substituted uraci Only a few methods

attempt to synthesize 5-substituted uracils or the corresponding nucleosides by a general
procedure. Some of them involve expensive palladium reagentsB. Organo-1lithium derivatives of
pyrimidine bases and nucleosides have also been utilized for synthesis of C5 and C6 substitu-

ted uracil derivativesg. A photochemical approach for the synthesis of C5 and C6—subst1tuted

uracils has also been reportedlo.

In view of our interest to develop inhibitors of thymidylate synthetase and dihydro-
orotate dehydrogenase, essential enzymes required for the growth of cells, we have sought
methods for the synthesis of various 5-and 6-substituted derivatives of uracﬂll’l2 and
dihydro urac1113. We felt that a uracil molecule with an ethynyl side chain at C;-position,
which is further conjugated with an acyl group (e.g., a C5-subst1tuent 1ike -C=C-COR) could
act (after being converted to the corresponding 2'-deoxy ribonucleosides) as potent inhibi-
tors of thymidylate synthetase. The present Jetter reports on a general method for the

synthesis of 5-(2-acylethynyl)-2,4-dimethoxypyrimidines and their conversion to 5-{2-acyl-
ethynyl) uracils.
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Silylated acetylenes have been useful intermediates for the synthesis of conjugated
acetylenic ketonesl4. However, surprisingly, the use of C-silylated intermediates for the
synthesis of 5-substituted pyrimidines is lacking. Recently, we have reported12 the synthesis
of a C-silylated pyrimidine, e.g., 2,4-dimethoxy-5-/2-(trimethylsilyl)ethynyl/ pyrimidine (1).
When a mixture of compound 1 and an acid chloride or, anhydride is treated with anhydrous
aluminum chloride in dichloromethane, the corresponding acetylenic ketones (2-10) were obtai-

ned, as shown in Scheme-1.

Scheme 1
OMe OMe 9
C=C-SiMe A _c=c-C-R
fj/ 3 RCOCI or (RC0)0 /']‘:T
Me0” N anhydrous AlCIl3 in CHyCl, Me0” N
i 2-10

The reaction proved to be highly efficacious and a number of 5-(2-acylethynyl)-2,4-
dimethoxypyrimidines were synthesized in extremely high yield (see Table-I1). This is the
first report of the synthesis of 5-substituted pyrimidines where the 5-substituent has been
elongated through a silicon-intermediate. A typical experimental procedure follows.

Powdered anhydrous aluminum chloride (0.23 g, 1.73 mmol) was added in portions to an
ice-cold solution of 2,4-dimethoxy-5-/2-(trimethylsilyl)ethynyl/ pyrimidine, 1, (0.1 g, 0.42
mmol) and acetyl chloride (0.06 g, 0.76 mmol) in methylene chloride (15 ml). The mixture was
stirred at 25°C for 6 hours and poured on ice-hydrochloric acid mixture. The organic layer
was separated, washed with water and dried. On removal of solvent, a solid (0.09 g) was
obtained which was crystallized from petroleum-ether (b.p. 40—6006) into white needle shaped
crystals of 2.

The 5-(2-acylethynyl)-2,4-dimethoxypyrimidines can be easily reduced catalytically
(Pd/C 10%) to the corresponding saturated ketones and by partial reduction to the correspon-
ding vinylic ketonesl5. Deblocking of the blocked pyrimidines with iodotrimethylsilane or

with chlorotrimethylsilane and sodium iodide readily affords the corresponding 5-substituted

uracil derivativesl6 (Table-11) according to Scheme-2.
Scheme 2
OMe 0
R
N/%H/R TMSI in CHCIl3 or HNJ%J’
MeO” N TMSCI + Nal in CH3CN 07N
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TABLE-I. Synthesis of 5-(2-acylethynyl)-2,4-dimethoxypyrimidines (2-10) (Scheme-1)

Electrophile (mmol equivalent) Reaction Time (Hrs) Products17 M.P(°c) Yield (%)
CH3COC1 (1.8) 6.0 2, R=CH3 94-96 99
(CH3C0)20 (1.5) 6.0 2, R=CH3 94-96 89
CZH5C0C1 (3.0) 12.0 3, P.=C2H5 78-80 99
(C2H5C0)20 (1.0) 6.0 3, R=C2H5 78-80 54
(n-C3H7CO)20 (2.0) 21.0 4, R=n-C3H7 qum 90
C6H5C0C1 (1.25) 5.0 5, R=C6H5 122-125 82
(p)CH3-C4H,COCT (1.0) 6.0 6, R==CgH,-CH3(p) 150-151 84
(0)C1—C6H4—COC1 (1.2) 6.0 7, R=—C6H4-C1(o) 118-129 95
(p)OZN-C6H4-C0C1 (1.2) 5.0 8, R=—C6H4—N02(p) 190-192 83
(p)MeO—C6H4-COC] (1.2) 6.0 9, R=-C6H4-0Me(p) 124-125 73
Succinic anhydride (1.0) 20.0 10, R=—CH2-CH2C02H > 300 90

TABLE-II. Conversion of 2,4-dimethoxy-5-substitutedpyrimidines to 5-substituted uracils

(Scheme-2)
Substrates (R=) Reagents, Reac-1 PPOdUCtSlg’ZO (R=) Yield (%)
tion Conditions 8
_ I.~_~-COCH
2, -C=C-COCH, A 1, =3 67
= Ix~_~-CO(CH,),CH
4, ~C=C-CO(CH,),~CHy A 12, Se=ed 2t 78
_ Ine_~rCO-CH, -CH,(P)
6, ~C=C-C0-CyHy=CHy (p) B 13, Deecd e a4
5, -C=C-C0-CeHe c 14, -C=C-CO-Ceh, 45
7, -CEC—CO-C6H4-C](0) C 15, -CEC—CO-C6H4-C](0) 49

6, ~C=C-CO-CyH,-CHy(p) D 16, -C=C-CO-Chg-CHy(p) 27
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A typical deblocking procedure - Synthesis of 5-(2-p-toluoylethynyl) uracil (16) : A
mixture of 2,4-dimethoxy-5-(2-p-toluoylethynyl) pyrimidine, 6 (500 mg, 1.77 mmol) and
iodotrimethylsilane (0.78 m1) in chloroform (40 ml) was stirred at rt under N -atmosphere
for 24 hr. After removal of solvent the residue was treated with water and CH,OH. The
solid was filtered and crystallized from CH3OH to vield an yellow powder (300 mg, 44%) of
compound 13, amp 250- 254°C, A mixture of compound 13 (100 mg, 0. 26 mmol) and KOH (1.1 ml,
2M) in dicxane (3 ml) was stirred at rt for 7 hr and heated at 90°C for 20 min. After
adjustment to pH 6-7 the mixture was cocled and filtered to vield 40 mg (61%) of 5-(2-p-
toluoyletbyoyl) nracil (16), mp > 290°C.

All new compounds bad elemental analyses and spectra data consistent with assigned struc
tures. Some typical NMR (100 MHz) data (8) are as follows - compound 6, 2.44 (s, 3H,
CH,-Ar), 4.04 (s, 3H, OCH ) 4 12 (s, 34, OCH,), 7.32 (d, 28, J=8 Hz, Ar H ), 8.13 (d 2H
J=B Hz, Ar-H_, 8.56 (hs, “H); compound 9, 3.88 (s, 3H, OCH,), 4.04(s™H,0CH,) 4.10
(s, 34, OCH ?, 6.98 (d, 24, .—8 Hz, Ar-H ), 8.2 (d, 2H, J=8 Hz, Ar-H o’ 8.54 s, fH Cq -H).
All the Drﬁguﬁts, 2-10, shode a stromg Band at 2200cm -1 (6=C) in thé infra-red.

>

A, TMSCL (3.2 eq), Nal (3.1 eq) in CH,CN, rt, 24 hr; B, TMST (3.2 eq), rt, 26 hr; c,(1),

TMSC1 (3.2 eq), Nal (3.1 eq) in CHLCN, vo, 72 hr; (ii), KOH in dioxane (2M, 8.0 eq) on
crystallized materjal from (i), rt, 7 hr; D,(i), TMST (3.2 eq), rt, 24 hr, (ii),As in C.
Satisfactory spectroscopic data were obrained for all the new compounds,

Compound 14 and 16 led tn 100% inhibirion of growth of Ebrlich Ascites Carcinoma Cells in

Swise Albine mice, Comprund 16 was also active against CCRF-CEM cells in vitro, the ICSO
value being 4.5 umol . The biological properties of other compounds are being trudled
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