
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

AN IMPROVED SYNTHESIS OF 1-(2-HYDROXYETHYL)URACIL
Baijayantimala Garnaika

a Polymer Chemistry Division, National Chemical Laboratory, Pune, India

To cite this Article Garnaik, Baijayantimala(1995) 'AN IMPROVED SYNTHESIS OF 1-(2-HYDROXYETHYL)URACIL',
Organic Preparations and Procedures International, 27: 6, 657 — 659
To link to this Article: DOI: 10.1080/00304949509458525
URL: http://dx.doi.org/10.1080/00304949509458525

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949509458525
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 27, No. 6,1995 OPPI BRIEFS 
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Submitted by Baijayantimala Garnaik 
(01/03/95) 

Polymer Chemistry Division 
National Chemical Laboratory 
Pune 41 1008, India 

1-(2-Hydroxyethyl)uracil(3) finds wide application in biological science as a starting mater- 
ial of coenzymes and vitamins.' Inaki and Takemoto2 prepared 3 from 2fdiethoxypyrimidine and 
ethylene bromohydrin in a multiple-step synthesis to form 1 -(2'-hydroxyethyl)-4-etoxy-2-pyrimi- 
done which was then converted to 3 with dilute acid. Nishimura and Iwai3 synthesized 3 in 60% 
overall yield by first silylating uracil with hexamethyldisilazane to give 2,4-bis(t1imethylsilyloxy) 
pyrimidine followed by reaction with 2-bromoethyl acetate (ten days at 85'). We now report one-step 
preparation of the key intermediate, 1-(2-acetoxyethyl) uracil 2 from uracil in 40% yield by a direct 
alkylation. 

Reaction of uracil with sodium hydride in DMF furnished the corresponding sodium salt 
which was treated with excess 2-bromoethyl acetate to afford 2 (40%) and the dialkylated product 5 
( 18%). The corresponding monoalkylated 4 was not found. cAyoAc ii 

0 I 
- 0 KATW I 

H H 

H 
H 

i) NaH, BICH2CH20Ac, DMF, 80" ii) MeOH, HCI, 65" 

These results are particularly interesting in view of the few reported direct monoalkylation of uracil. 
I-Benzyluracil has been synthesized by direct monoalkylation with benzyl chloride of uracil in 
aqueous sodium hydroxide! The reduction of the 56-double bond of N-alkylated uracils with lithium 
tris-s-butylborohydride afforded the corresponding 5,Gdihydro derivatives and the method also could 
be used for alkylation of the 5-position of n-alkyluracils to give 5-alkyl-5-6-dihydrouracil derivatives? 
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1,3-Dimethyluracil has been obtained by methylation with diazomethane, dimethyl sulfate, or methyl 
iodide? Uracil 1-acetic acid has been synthesized by monoalkylation with chloroacetic acid of uracil 
in aqueous potassium hydroxide;' unfortunately, these conditions are not suitable for use of 2- 
bromoethyl acetate. 

EXPERIMENTAL SECTION 

Melting points were recorded in capillary tubes. IR spectra were recorded using a Perkin Elmer 16PC 
spectrometer and values are expressed in cm-' IH NMR spectra were obtained using a Varian FT-80A 
spectrometer and chemical shifts are reported in 6 ppm with TMS as the internal reference. The 
elemental analyses were performed on a Carlo-Erba 1106 ele-mental analyzer. 

1-(2-Acetoxyethyl)uracil(2).- To a stirred suspension of 7 g (0.062 mole) of uracil 1 in 75 mL of dry 
DMF was added 2.37 g (0.062 mole) of a 80% sodium hydride suspension in oil (prewashed with 
sodium-dried n-hexane (bp. 69") to remove the oil in one portion. After stimng for 2 hrs protected 
from moisture the mixture was treated with a solution of 25.0 g (0.149 mole) of 2-bromoethyl acetate 
in 15 mL of DMF and heated to 80" for 14 hrs. After that time, an additional portion of 12.5 g (0.074 
mole) of 2-bromoethyl acetate was added. The temperature was then raised to 150" and held at that 
temperature until all the solids had dissolved and fine crystals of sodium bromide had begun to precip 
itate (about 30 min.). The reaction mixture was cooled and evaporated to dryness at 60" and lmm. 
The residue was extracted with 300 mL of ethyl acetate, the extract was filtered to remove unreacted 
uracil, washed with two 200 mL portions of water, dried over magnesium sulfate and evaporated in 

vacuo to leave 10 g of a yellow oil which solidified. Crystallization from ethyl acetate and ethanol 
gave 4.93 g (40%) of 1-(2-acetoxyethyl) uracil (2) as a colorless solid, mp 136". IR (CHCI,): 1740, 
1715, 1655, 1460, 1360, 1240 and 1140 cm"; UV (H,O): hmaX 267 5 nm (E = 9,800); 'H NMR (80 
MHz CDCI,): 6 3.6 (s, 3H), 4.0 (t, 2H), 4.2 (t, 2H), 5.7 (d, lH), 7.4 (d, lH), 1 I .3 (s, 1H). 
Anal. Calcd. for C,H,,N,O,: C, 48.48; H, 5.09; N, 14.14. Found: C, 48.43; H, 5.07; N, 13.54 
It was identical in all respects with an authentic sample? The presence of 5 was in mother liquor was 
confirmed by nmr as well as by elemental analysis. 
1,3-Di(2-acetoxyethyl)uracil (S).- The ethyl acetate mother liquor obtained from crystallization of 2 
was evaporated and the residue was dissolved in chloroform and extracted. After evaporation of the 
dried chloroform solution, a yellow oil was obtained which slowly crystallized. The yield of 5 was 
2.93 g (18%), mp. 50-52"; 'H NMR (80 MHz, CDC1,): 6 3.6 (s, 3H), 4.0 (t, 2H), 4.3 (t, 3H), 5.7 (d, 
lH), 7.4 (d, IH). 
Anal. C,,H,,N,O,: C, 50.70; H, 5.67; N, 9.86. Found: C, 51.29; H, 6.23; N, 10.46 

Compound 5 was refluxed with 50 mL of methanol and 1 mL of hydrochloric acid for 5 hrs 
and the solvent was evaporated. The residue was recrystallized from ethanol to give 1.15 g (73%) of 
1,3-bis(2-hydroxyethyl)uraci1(6) as needles, mp 153". IH NMR (80 MHz, DMSO-d,): 6 5.4 (5H) and 
7.5 (6H). 
Anal. Calcd. C,H,,N20,: C, 47.99; H, 6.04; N, 13.99. Found: C, 48.60; H, 5.45; N, 13.93 
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The properties of 6 were identical in all respects with those of an authentic sample of compound! No 
3-(2-acetylethyl)uracil could be detected by column and thin layer chromatography (silica gel). 
1-(2-Hydroxyethyl)uracil (3).- A mixture of 2 g (0.010 mole) of 1-(2-acetoxyethyl)uracil 2 was 
refluxed with 50 mL of methanol and 1 mL of hydrochloric acid at 65" for 1 hr. The solvent was evap- 
orated at reduced pressure and the residue was extracted with four portions of ethanol (total 250 mL). 

The extract was evaporated to dryness and the residue was crystallized from ethanol to give 1.15 g 
(73%) of 3 as colorless needles, mp 138-139'. 'H NMR (80 MHz, D,O): 6 3.8 (t, 2H), 4.0 (t, 2H), 5.7 
(d, lH), 7.4 (d, 1H). 
Anal. Calcd. C,H,N,O,: C, 46.15; H, 5.17; N, 17.97. Found C, 46.40; H, 5.23; N, 17.83 
The compound was identical with an authentic sample?.'O 

Acknowledgement.- The author thanks Dr. S. Sivaram for his advice and many useful discussions. 
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