440 J. CHEM. RESEARCH (S), 2000

SHORT PAPER J. Chem. Research (S),
2000, 440-441

The preparation of 3-substituted 1-chlorocarbonyl-

imidazolidin-2-ones using bis(trichloromethyl)

carbonate’

Weike Su?® and Yongmin Zhang*

aDepartment of Pharmaceutical Engineering, Zhejiang University of Technology, Hangzhou
310014, PR. China
bDepartment of Chemistry, Zhejiang University at Xixi Campus, Hangzhou 310028, PR. China

A novel synthesis of 3-substituted 1-chlorocarbonyl-imidazolidin-2-ones using bis(trichloromethyl) carbonate is
reported. The bis(trichloromethyl)carbonate is used to generate phosgene in situ in stoichiometric amounts. The
yields and purity of the products obtained are better than those obtained by a conventional way using phosgene.

3-Substituted 1-chlorocarbonyl-imidazolidin-2-ones are very 0

important intermediates for the semi-synthesisBdéctam C

antibioticd~17. Since 1964, when Ulrickt al. published the 0 GD 4, )OJ\

preparation of 1-chlorocarbonyl-imidazolidin-2-one and its R__N)L;,H 003 RN” “NH-000CCK + O-CCl

derivatived®, many procedures have been reported for the syn o

thesis of these compoun#g? 20All of those methods employ 1 3 aber + o
phosgene in an organic solvent that circumvents the need fc o o

an excess of this gas. As we know, phosgene is a toxic gas, ! R_N/U\IJH_OOOO% A R_N)J\NCOC, . o9 + e

. . —_— ClCCt HCI

its transport and storage pose considerable dangers. On 't L_| o- L

other hand, bis(trichloromethyl) carbonate is a stable solic 3 o

(m.p.: 79-80C, b.p.: 205-207C; only slight decomposition i e

to phosgene occurs at its boiling péfiitso it is convenient to R—N7 ONH + gl —> RN “nNcoa + e

transport and to store.

Here we report the preparation of 3-substituted 1-chlorocar
bonylimidazolidin-2-ones using bis(trichloromethyl) carbon- Scheme 2
ate as chlorocarbonylating reagent. (Scheme 1)
Bis(trichloromethyl) carbonate can be easily prepared by The molar ratio of bis(trichloromethyl) carbonateNisub-
exhaustive chlorination of dimethyl carbonéte. stituted imidazolidin-2-one has been examined in our studies.

Theoretically, 1/3 mole of bis(trichloromethyl) carbonate
0 should be enough to react with one mol®&efubstituted imi-

0
dazolidin-2-one because one mole of bis(trichloromethyl )car-
3 R—N)J\NH + %ajiocq L 3R—NJchocn +3HCI ( y1)
THF [ ]
2

2

bonate yields three moles of phosgene. However, even when a
1 1% excess of bis(trichloromethyl) carbonate was allowed to
react withN-substituted imidazolidin-2-one, 5% bEsubsti-
tuted imidazolidin-2-one remained unconverted. The use of a
2-3% excess of bis(trichloromethyl) carbonate resulted in total
It was found in our studies that our method is useful and efficonversion ofN-substituted imidazolidin-2-one to the 3-sub-

cient for the synthesis of 3-substituted 1-chlorocarbonyl-imi-Stituted 1-chlorocarbonylimidazolidin-2-ones.

bis(trichloromethyl) carbonate can generate three equivalentghlorocarbonylation reaction using bis(trichloromethyl) car-
of phosgene in  situ without Cata|yst_ Moreover' bonate can be accompllshed within 2-4 hours and gives the
bis(trichloromethyl) carbonate is easily soluble in the typicalProducts2in high yields. Using phosgene, however, a several-
recrystallization solvents such as THF, chloroform and ethyffold excess is required, and even then the yields are usually
acetate, so the product can be purified by recrystallization duronly moderate (except for 1-chlorocarbonyl-imidazolidin-2-
ing which any residual reagent is removed. Although the exac@ne). Another advantage in using bis(trichloromethyl) carbon-
mechanism of above reaction is not fully clarified, the prod-ate instead of phosgene is that the former, as a solid, can be
ucts2 formation could be described as shown in Scheme 2. easily handled. Furthermore, owing to its relatively low

In Scheme N-substituted imidazolidin-2-ondsattack the  Vvolatility, only the usual safety precautions are necessary.
carbonyl carbon of bis(trichloromethyl) carbonate to produce
intgrmediatesS apd thg trichloromethoxy anipn .(3«210) Experimental
which loses chloride anion and generates phosigesiL On  \elting points were obtained with a capillary melting point appara-
the other hand, the intermedia®san decompose further to tus and are uncorrected. Infrared spectra were recorded on an IR-408
yield the product2, phosgene and hydrogen chloride as spectrometer in KBr with absorption in thi'H NMR spectra were
byproduct. The phosgene generatesditureacts immediately  recorded on a Bruker AC-80 spectrometer using TMS as internal stan-
with N-substituted imidazolidin-2-onkto form the products ~ dard- The purity was determined on a Bio-rad HPLC (column: GL

; U : Sciences Inc. Inertsil ODS-80-A 46250mm).
2, so there s no excess phosgene remaining in solution. General procedure for synthesis of 2-substituted 1-chlorocarbonyl-

imidazolidin-2-onesinto a 4-neck 500 ml reaction vessel equipped

* To receive any correspondence. with a heating mantle, a reflux condenser, a thermometer, a stirrer and

T This is a Short Paper, there is therefore no corresponding material ia graduated addition funnel was charged 100 ml dry chloroform and
J Chem. Research (M). 16.5g N-methylsulphonyl-imidazolidin-2-one. The mixture was

Scheme 1
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Table 1 Preparation of 3-substituted 1-chlorocarbonyl-imidazolidin-2-ones using bis(trichloromethyl)carbonate

Product R Solvent T(h) Yields(%)P
2a MeSO, CHClI, 3-4(lit.7 84) 88.5(lit.7 70)
2b H THF 2(1it.20 3) 95.6(1it.20 93)
2c MeCO CeHs 2-3(lit.7 30) 93.8(lit.7 81)
2d EtSO, CI(CH,),CI 2.5(lit.1* 84) 85.0

2e PhSO, CHClI, 2-3 83.5(lit.1* 64)
2f NC(CH,),CO CHCI, 2-3 65.0(lit.1* 44)
2g MeOCO CeHs 2-3(lit.7 30) 90.3(lit.7 72)
2h m-CIC;H, THF 2.5(lit.2 20) 85.5(lit.2 65)
2i m-CNC.H, THF 2.5(lit.2 20) 82(lit.2 59.8)
2j p-MeOCH, THF 3-4(lit.2 20) 84.2(lit.2 64)
2k 0-MeOCH, THF 3-4(lit.2 20) 81.0(lit.2 60)

aThe purity of products was determined by HPLC and was no less than 98.5%. Plsolated yields based on N-substituted imidazo-
lidin-2-ones. °All reactions were carried out at the same molar ratio, i.e.. N-substituted imidazolidin-2-ones : CI;COCO,CCl; = 3 :
1.00-1.02.
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ate in 100 ml dry chloroform was added dropwise within 1 hour to thepaper 00/237

mixture in such a way that the internal temperature was kept at

55-60C. The mixture was stirred for 2—3 hours at this temperature.
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