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summary 

A synthetic procedure for produchg 5-[5-[2,6-dichloro-4-(4,54ihydro-2- 

oxazolyl) -(p C) -phenoxy]pentyll-3-methylisoxazole, L ~ ~ C I W I N  54954 is 

described. The synthesis is achieved in seven steps w i t h  an overall 

radiochemical yield of 13.7%, us- [u- C ] p h e m l  as a source of 

radiolabel. 
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Introduction 

5-[5-[2,6-Dichloro-4-(4,5-dihydro-2-oxazolyl) phenoxy]pentyl]-3-methlisoxa- 

zole, WIN 54954 ( I ) ,  is an ant iviral  agent w i t h  broad spedrum antirhino- 

virus act ivi ty  both in  v i t r o  and in  vivo, plus act ivi ty  against several 

enteroviruses.’ M o d e  of action studies on campounjS from this ser ies  

indicate that  such compounds inhibi t  virus (rhinovirus type-2 and 

poliovirus type-2) replication by preventing v i ra l  uncoathg. As pxt of 

a d e v e l o p t  programme, a quantity of 14C-labelled material was required 

for metabolism and pharmacokinetic studies. 
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~ e s u l t s  and Discussion 
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Conversion of phenol to 4-hydmxyknzoic acid was acccmplished via the 

methcd of Kcmiyam and Hirai3 ard the produd methylated to afford 

4-hydroxyknzoic acid wthyl ester in 74% overall. yield. Treatment of this 

ester with sulfuryl chloride in dkhloranethane gave, &a the Ilrxlochloride 

(2),  the desired dichloride (3)  in 73% yield. ‘Ihe ccanpaund (3) was added 

to ethanolamine and heated wxkr  reflux to afford the hydruxyethyl amide 

(4), identical with that descri.b.33 previously in the unlabelled synthesis 

I, in 86% yield. Treatment of (4) with an excess of thionyl chloride gave, 

after work-up, the chloroethyl amick (5) in virtually quantitative yield. 

This chloroethyl amide (5) w a s  treated with potassium carbonate in 

dimethylfonnamide, follawed by addition of 5-(5-brca~pentyl)-3-methyl- 

isoxazoie4, to afford m e  product, wfi i~h after chrca~tography gave 

[14C]WIN 54954 (6) in 29.6% yield. 

14 Using this methcdolcgy, [ CIWIN 54954 (specific activity 26.0 mCi/ml) of 

radiochemical pity >98% was p r e m  from [v- Clphenol (specific 

activity 60 mCi/ml), supplied by ICI Tracerco, Billingham, Cleveland, 

U.K., in a radiochemical yield of 13.7%. 

14 

Intermediates in the synthesis were characterised in trial qxr imen t s  with 

unlabelled material. 

mnitored by t.1.c. us- unlabelled ref- axpxmls. 

Reactions in the radiolabelled synthesis were 

EXpTimental 

Melting points were determined on a &chi 510 melting point apparatus and 

are uncorrected. N.m.r. spedra were recorded on a Bruker AC 80 and are 

r e p o m  relative to interndl tetramethylsilane. 1.r. spectra ( m r  

dispersion) were recorded with a Pye-Unicam W 9516 spebrophotameter. 

4-Hvdroxv -ru-14clbenzoic acid methvl ester 

[_V-14C]Fhenol (54mCi, 84q, 0.mmpl) in 20% aqueaus sodium hydroxide (5ml) 

was diluted with #xmol (111.3q, 1.18nn-ml) in further 20% aqueous sodium 
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hydroxide (M). lb this solution was added p-cyclcdextrin hydrate (255rq, 

0.225m1), copper Wer (4On?3, 0.63ml) and carbon tetrachloride (M). 

mis mixture w a s  heated d e r  reflux (oil bath temperature 100°C) in a 

nitrogen atmosphere for three hours. After this time, TLC (Et20:AaOH, 

99:l) revealed ccrmplete conversion to 4-hydroxy-[u- Clbenzoic acid. 'Ihe 

reaction mixture w a s  cooled in an ice-bath and distilled water (loml) and 

concentrated hydrochloric acid (loml) added with vigorous stirring. 'me 

solution was extracted with ether, dried over anhydrous magnesium sulphate 

and the solvent removed by distillation a t  atmospheric pressure. 'I'he 

residue was dissolved in methanol (lcml) and cooled in an ice-bath. To t h e  

vigorously stirred methanolic solution, thionyl chloride (500~1, 6.85ml) 

was added dropJise _via a syringe. ?he reaction mixture was allowed to 

stand at r c a n  temperature for two days after which excess thionyl chloride 

and methanol were remwed by distillation at atmospheric pressure. The 

residue was partitioned between chloroform and distilled water. Vie 

aqueous phase was further extracTed with chloroform and the conbind 

oganic phases dried over anhydrcus magnesium sdplate. 

r m e d  by distillation at atrrospheric pressure to yield a residue which 

was chrcmtoqraphed on silica gel in increasing proportions of diethyl 

ether in petroleum ether (40-60°) to yield the desired 4-hydroxy-[I]- C]- 

benzoic acid methyl ester (4OmCi, 234q, 74% radiochanical yield). 

14 

'Ihe solvent was 

14 

14 3.5-Dichloro-4-hydroxv-IU- Clbenzoic acid methvl ester (31 

Tne W e  4-hyd~mxy-[u-~~C]-benzoic acid methyl ester (4omCi, 234q, 

1.54ml) was treated with sulfuryl chloride in dichlornthane (loml, 1M 

solution) at room temperature for 18 hours. After this time TIC (CH2C12) 

revealed wmplete conversion to the momxkdorinated product (2). m e  

reaction mixture was washed with distilled water and the orqanic phase 

dried over anhyhus magnesium sulphate. The solvent was removed by 

distillation at a-eric pressure and the residue ChrmMtO-Jraphed on 

silica gel in increashq proportions of chloroform in petroleum ether 

(40-60') to afford 3-cNoro-4-hydroxy-[~-14c]benzoic acid methyl ester (2). 
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'Ihe cxqmuxl (2) was dissolved in further sulfuryl chloride in 

dichlomthane (3Oml, lM solution) and heat& under reflux for 72 hours. 

TI13 (Q$C12) revealed apparent quantitative conversion to the desired 

didoride (3). 'Ihe solvent was removed by distillation at atnnspheric 

pressure and the residue ChrcpMtOsraphed on silica gel in increasing 

proportions of chloroform in petmleum ether (40-60°) to afford 

3,S-dichloro-4-hydro~y-[~-~~C]benzoic acid methyl ester (3), (2!3nCi, 246q, 

72.5% radiochemical yield) . 

3,5-Dichlore4-hydroxv -N-12-hvdmwethvl) -Il~-~~Clbenzamide 141 

?he above methyl ester (3) (2hnci, 246mg, 1.ll.ml) was suspended in 

ethanolamine (3rd) and heated under reflux on an oil bath at 13OoC for 4 

hours. After this time, TL13 (MQAC:EtOH, 19:l) revealed conversion to the 

desired benzarm 'de (4) was ocanplete. Distilled w a t e r  (15ml) an3 

concentrated hydrrxNoric acid (5ml) were added to the readion m i x t u r e  and 

this was allwed to cool to roam tenpemture. After the mixture had been 

all& to stand for 18 h m ,  the resulthq CIyStals were ren~~~ed by 

filtration and washed with distilled water to afford the desired 

3,5-dichloro-4-hydroxy-~-(2-hydroxyethyl) -[V-14C]benzarm 'de (4), (25mCi,- 

24Onq, 86% radiochemical yield). 

N-124Xlo~thvl) -3,541chlOr0-4-hvdroxv -rU-14Clbenzdde 151 

m e  above hydmxyethyl benzamide (4) (25mCi, 2 4 w ,  0.96ml) was dissolved 

in &pmpyl acetate (5ml, pre-dried aver 4A molecular sieves) and treated 

at mom temperature with thionyl chloride (290~1, 3.97nrmol) and the 

reaction mixture left for 18 hours. After this time, TIC (cHCl3: MeOH, 

19:l) revealed conversion of the start- material to a faster running 

mmponent. ?he solvent was renwnred in MCUO to afford as a white solid, 

'de (5), (25mCi, ~-(2-chloroethyl)-3,SilicNoro-4-hydmxy-(~- CJbenZarm 

258mg, 100% radiochemical yield). Oata on unlabelled material, m.pt. 

144-15OoC (Fourd:C, 39.16; H, 3.20; N, 4.90; C1, 38.21. CgH8C13N02 

hemihydrate requires C, 38.95; H, 3.27; N, 5.05; C1, 38.32%. ))m (Kl3r) 

3250, 3150, 1640, 1540, 1480 an . 

14 

-1 



34 G.J. Ellames and E. K. Kunec 

t~l1-3- 14 5-r5-r2,6-Di~oro-4-~4.54~ydro-2axazol~l~-r~- cimhenowim 

methvlisoxazole (61 

potassium mrim~te (250q) was added to a solution of the chlorcethyl 

benzamide (5) (25mCi, 25-, 0.96ml) in dimethylfoxmamide (5ml). 

5-(5-E%rumpentyl)-3-methylisoxazole (260q, 1.IrrWl) was added to the 

reaction mixture and this was stirred averniqht at rwm tempp-rature. 

Diethyl ether (loml) was added and the mixture filtered. ?he filtrate was 

evapratd to dqness under reduced pressure to leave a residue which by 

TIC (Et20) contained the desired [14C]WIN 54954. The material was 

ChnsMtOgraphed throqb silica gel eluting with diethyl ether to afford 

m e  [ 1 4 ~ ~ ~  54954. ?his was finally purified ty chmmtqraphy on silica 

gel eluting with toluene: methanol: glacial acetic acid (190: 9: I) to 

afford the desired 5-[5-[2,64ichloro-4-(4,54ihydro-2-oxazolyl)-[IJ- 

14C]phenoxy]pentyl]-3-methylisoxazole, [14C]WIN 54954 (6) , (7.4mCi, 109q) 

of radiochemical purity 298% anl specific activity of 26.0 nCi/ml. 

?he TLC and IR properties of this material were  sham to be identical to 

t h e  of an authentic sample of WIN 54954. 
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