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NEW AND DIRECT ROUTE TO 5-TRIFLUOROMETHYL-5,6-DIHYDROURACILS BY MEANS OF PALLADIUM COMPLEX
CATALYZED "UREIDOCARBONYLATION" OF 2-BROMO-3,3,3-TRIFLUOROPROPENE

Takamasa Fuchikam and Iwao 0Jima*
Sagam Chemical Research Center, Nishi1-Ohnuma 4-4-1, Sagamihara, Kanagawa 229, Japan

Summary  Palladwum complex catalyzed carbonylation of 2-bromo-3,3,3-trifluoropropene (2-Br-TFP)
wth ureas afforded 5-triflucromethyl-5,6~dihydrouracils in moderate to good yields, which were
converted wnto 5-trifluoromethyluracils win nearly quantitative yields.

It has beenshown that the palladium complex catalyzed amidation of vinyl halides 1s a con-
venient method for the synthesis of o,B-unsaturated amides 1 Recently, this method was success-
fully applied to the synthesis of a 3-methylidene-g-lactam, which was a key-intermediate of
nocardicin, by using an intramolecular amdation 2 We wish to report here a novel one-step syn-
thes1s of 5-trifluoromethyl-5,6-dihydrouracils by means of the palladium complex catalyzed
"ureidocarbonylation” of 2-Br-TFP3 accompanied by cyclization

CF

<773
H,C=C 1 0 10
2 ‘\Br 1 » Pdcl (PPh3)2 R\N CF3 1) BrZ/AcOH R\N CF3
or + €O + R NHCONHR A - L | (1)
CF Et_N/solvent N 2) A/DMF N
Pk 3 0" 0"
BrCH,CH 2 2
2 B R R
r
24 ’A4

A general scheme of the present novel reaction 1s shown 1n eg 1 Typical procedure for the
synthesis of 1,3-dimethyl-5-trifluoromethyl-5,6-dihydrouraci] (%@) 1s as follows A mixture of Pd-
C]Z(PPh3)2 (70 mg, 0 1 mmol), 2-By-TFP (1 75 g, 10 mmol), 1,3-dimethylurea (0 88 g, 10 mmol1}, and
triethylamine (1 31 g, 13 mmol) 1n 10 mi of dimethylformamide (DMF) i1n a 50 ml stainless steel
autoclave was heated at 100°C for 10 hr under carbon monoxide pressure (40 atm) with stirring
Then, the reaction mixture was poured into water (20 ml), extracted with chloroform (20 ml x 3),
and the extract was dried over anhydrous sodium sulfate After the solvent was evaporated, the
resulting crude product was submitted to a column chromatography on si1lica gel to give lg n 70%
yield (1 47 g)

In a symlar manner, 2-Br-TFP was allowed to react with methylurea to give a mixture of 3-
methy1-5-tr1fluoromethyldihydrouracil (]h) and 1-methyl-5-trifluoromethyldihydrouracil (Ig),
which were readily separated by a column chromatography on silica gel to afford Jh and l¢ 1n 51%
and 9% yields, respectively When unsubstituted urea was employed, the yield of 5-trifluoro-
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methyldihydrouraci (lg) was lower than those of the substituted ones although the reaction
conditions were not optimzed It was found that 2,3-d1br0mo-],1,1—tr1f1uoropropane4 could be
used nstead of 2-Br-TFP  The results are summarized 1n Table 1 7

Table 1  Synthesis of 5-Trifluoromethyl-5,6-d1hydrouracils

Rl s (R TG R
Me  Me 1 DMF 40 100 10 14(70)
Me  me 1 THF 45 100 15 1a(58)

Me  H 5 DMF 45 100 1 1h(51), 1¢(9
Me HP 1 DMF 45 100 16 1h(27), 1g(4 )
H 1 DMF 45 60 18 14(26)

H? 2 DMF 45 60 21 14(24)

a Isolated yield b 2,3-Dibromo-1,1,1-trifluoropropane was used

5-Trifluoromethyl-5,6-d1hydrouracils (l) thus obtained were readi1ly converted to the corres-
ponding 5-trifluoromethyluracils (%Q-g) by treating with brom1ne6d n nearly quantitative yields
{eq 1) The present reaction may involve 2-trifluoromethylpropenoylpalladium intermediate, which
further reacts with a urea i1n a manner of the amdation of the intermediate to form 2-trifluoro-
methylpropenoylurea followed by 1ntramolecular Michael addition to give ] As even a trace of 2-
trifluoromethylpropenoylurea was not detected in the reaction mixture i1n every case examined, 1t
1s strongly suggested that the cyclization step 15 very fast

As 5-trifluoromethyluracil derivatives such as 5-trifluoromethyluridine have been found to
have antitumor and anti-viral act1v1t1e55 and the effective routes to these compounds are still
to be explored 1n spite of the extensive synthetic stud1es,6 our novel ureirdocarbonylationof 2-Br-
TFP may serve as efficient new synthetic route to the analogs of these compounds

Further studies on the application and extension of the present ureidocarbonylation to the
synthes1s of various trifluoromethyl-containing heterocycles 1s now actively underway
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