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SYNTHESIS OF '')C-LABELLED BUTOXYETHOXYETHMOL 

J.B.A. Thijssen, C.G.H. Janssen-. U.L.H. Verluyten and J.J.P. Heykants 

Research Laboratories, 8-2340 Beerse, Belgium 
Department of Drug Metabolism, Janssen Phamceutica 

Butoxyethoxyethanoll. an organic solvent used as carrier in the levamisole 
pour-on formulation, was synthesized a Hakosza etherification of l-%- 
labelled brornobutano with mono tetrahydropyranyl (T.H.P.) protected diethylene 
glycol and subsequent removal of the T.H.P. protecting group. The compounds' 
synthetic yield was 88.8 X; it had a spectflc activity of 32.5 mCi/rmnol. The 
reaction product was radiochemically pure (99.6 $1 according to high-perform- 
ance liquid chromatography and thin-layer chromatography in three solvent sys- 
tems. 
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INTRODUCTION 

Butoxyethoxyethanol (IV) is an organic solvent used as the carrier in the 

levamisole pour-on formulation. * This formulation. when applied topically 

on the skin of the back of cattle. has anthelmintic properties against lung- 

worms and gastrointestinal nematodes. 

Although butoxyethoxyethanol has m n y  industrial applications, little is 

known about its metabolic fate in antnals and man. To evaluate the metabolism 

in animals, the synthesis of [14Clbutoxyethoxyethanol was indicated. The 

selection of a suitable radiolabel position is difficult. since it may be anti- 

cipated that the compound will be broken down into numerous small metabolic 

fragments, many of them being candidate for entering the endogenous 

* To whom correspondence should be addressed. 
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pool of the body. Based on the complexity of the proposed metabolism3 of bu- 

toxyethoxyethanol and in order to minimize the formation of volatile radio- 

activity (14C02), the 1-carbon atom of the butyl moiety was selected as 

the most appropriate position for the 14C-label. Utilizing available 

1-[l- Clbromobutane at high specific ectivity, the desired product could be 

obtained by a two step reaction (Figure 1). 

14 

CH,CH,CH~CH,Br + HOCH,CH,OCH,CH,O 

I II 

NaOH 50% 
te t r a h yd rof w a n  

1 1 1  

14 Fig. 1. Reaction scheme for the synthesis of [ C]butoxyethoxyethanol (IV). 

4 nakosza etherification of 2-[2-[(tetrahydro-2~-pyran-2-yl)oxylethoxy]ethanol 

(11)’ with l-cl- Clbrmbutane (I) and subsequent removal of the tetra- 

hydropyranyl (THP) protecting group in 2-[2-[2-([1- Clbutoxy) ethoxylethoxyl 

tetrahydro-211-pyran (111) afforded 99.6 % radiochemically pure 

2-12-([1- Cl~t~~y)etho~ylethanol. The reaction product was diluted with 

unlabelled butoxyethoxyethanol to a specific activity of 3.25 mCi/arnol which 

has been used in various pharmacokinetic studies. 
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Preparation of Tritium-Lubeled Ryanodine 

EXPERIHENTAL 

ANALYTICAL PROCEDURES 

Radioactivity measurements 
Liquid scintillation counting (Packard Tri-Carb 460 0) was used to deter- 

mine the specific activity of labelled butoxyethoxyethanol. The radioactivity 
of the samples was measured in 10 ml of Insta-Gel I1 (Packard). 

Determination of the radiochemical purity 
A. ~igh=p&Ogy@pg3-l),cllrre ghgGJa&ogr~~-(~P~CPtcl. The apparatus consisted 

of two Waters Associates model 6000 A pumps with a Waters model 660 solvent 
programer for gradient elution. Stainless-steel columns (4.6 m I.D. x 30 
cm) were packed with ODs-Hypersil (5 pm) bonded phase. The samples (about 
0.15 VCi) were injected using a Waters model U6K universal injector and 
eluted with a linear gradient running from 100 % of water:diisopropylamine 
(100:0.2; v/v) to 70 % of water:diisopropylamine (100:0.2; v/v) and 30 $ of 
acetonitri1e:diisopropylamine (100:0.2; v/v) over a 30-minute period (flow 
rate: 1 ml/minute). 

On-line radioactivity detection of the HPLC-eluates was carried out with a 
Berthold Radioactivity Monitor LB 5025 HP system using a flow through cell of 
400 pl. The eluate was mixed with a scintillation cocktail (Pico-fluor 
m30, Packard) in a LKB ultrograd mixing unit. The normalized areas of the 
radioactivity peaks wwre computed by a SP 4270 system (Spectra-Physics). 

B. Thln_l~yer-chrlzna_t~~a~hy LTkCl. An appropriate amount of the labelled 
compound was chromatographed on silica gel plates (Uercl 60 P 254, 20 x 10 cm 
and 0.23 m thickness) using as eluate ch1oroform:methanol (9O:lO; v/v), 
ch1oroform:methanol:amnonla (85:15:1; by volume) and hexane:ethyl acetate 
(50:50; v/v). 

The radioactivity on the plates was scanned with a Berthold radiochromato- 
gram scanner (LB 2723). 

SYNTHESIS 

2- C2-12- ( Cl-l'CI butoxy )ethoxuletholt31 tetrahvdro-2H-~yran ( I11 L 

To a suspenslon of n,n.n-triethylbenzenemethan~nl~ chloride (139 mg; 

0.61 smol) and 115 (1273 mg; 6.69 lrmol) in sodium hydroxide 30 % (4 ml) was 

added a solution of 1-[l- Clbronobutane (747 mg; 5.45 nrnol, 300 mCi)  CICI 

Billingham, Cleveland (U.K.)] in tetrahydrofuran (2 ml). After vigorous stir- 

ring for 25 hours, gas chromatographically no bromobutane could be detected. 

Then the reaction was continuously stirred for 18 hours with added excess of 

unlabelled 1-bromobutane (747 mg; 5.45 aaol). The reaction mixture was subse- 

quently diluted with water (4 ml) and extracted with diethyl ether ( 5  x 10 ml). 

The combined organic layers were washed with a saturated sodium chloride sol- 
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ution ( 2  ml), dried over magnesium sulphate and evaporated in vacuo at 409 C. 

The residue (1.55 g; chemical yield: 95.4 %) contained mainly the THP-protected 

111, and was used immediately in the next reaction step. 

2-[2-( [l-14Clbutox~ )ethox~lethanol (IV) 

The THP-derivative 111 was dissolved in methanol (10 ml) containing two 

drops of sulphuric acid (95-97 5 ) .  After three hours at room temperature the 

solution was neutralized by stirring with solid sodium hydrogen carbonate 

(200 mg; 2.38 m o l )  . The solvent was evaporated under reduced pressure. the 

residue was dissolved in diethyl ether (10 ml). filtered to remove insoluble 

salts, and concentrated at aspirator pressure. The residue contained 963 mg 

of pure IV corresponding to an overall chemical yield of 88.8 %. 

The radiochemical yield of 2-C2( C1-14CJbutoxy)ethoxy]ethanol ( I V )  was 

193 mCi (64.3 5" ) .  at a specific activity of 200 rCi/mg, 32.5 mCi/naol. and 

was shown to be 99.6 5 radiochemically pure by high-performance liquid chro- 

matography and by thin-layer chromatography. 
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