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S.!JHHARY 

Several Grignard reagents in diethyl ether solution readily 

react with xenon difluoride at room temperature, th,e complexity 

of the reaction course depending on the structure of the 

reagent. In all cases studied three main types of products,i.e. 

I-ethoxy-l-substituted ethane (z), reduced product (2) and 

dimeric product (4) are formed.In the case of dodecyl magnesium 

bromide (la), 2-ethoxydodecane (s), decane (3a) and eicosane - 

(4a) formed represent 98% of products formed, with 2% of the - 

reaction mixture containing at least up to seven unidentified 

products, while with benzyl magnesium bromide (e), the three 

main products s, c and 4b represent 80% of the reaction mix- - 

ture, the remaining 20% containing up to nine products with 

benzyl bromide being the main side product. The complexity of 

the reaction increases even more in the case of phenyl magne- 

sium bromide,where %,3c and 4c represent only 70% of products - - 

formed, the remaining 30% consisting of UP to c’i products. with 

the following beinfi identified: bromobrnzene, bromobiphrnyl. 

1. l-bromo-l-phenylethane, a-bromn and a.~-dibromoacre topllenunr, 

and l,l-diphenyl-2-bromoethene. 
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INTRODUCTION 

Xenon difluoride represents one of the mildest reagents for the 

introduction of fluorine into organic molecules. It is now well 

established that the reaction course depends on the Structure of 

the organic molecule, catalyst used, solvent polarity, and 

reacticn temperature[l,2]. Xenon difluoride readily reacted with 

alkenes. alkynes, aromatic and heteroaromatic molecules, and 

molecules containing sulphur and silicon atoms, while. on the 

other hand[l], much less attention was paid to its reactivity 

with organometallic Compounds. We now report investigations on 

the reactions of xenon difluoride with several Grignard 

reagents. 

RESULTS AltD DISCUSSION 

Xenon difluoride is a stable compound and in most cases a 

catalyst is needed for it8 reactions with organic molecules. It 

has been demcnstrated that alkenes reacted in the absence of 

catalyst only by UV initiation[3], while with alkanes the reac- 

tion proceeded only at higher temperatures [4]. Aromatic molecules 

react only in the presence of an appropriate catalyst [S],while 

reactions with alkyl substituted aromatic molecules can be 

directed either to the aromatic nucleus or the side chain [6]. 

In order to point out the influence cf the introduction of 

metallic function into the organic substrate on the reactivity 

with xenon difluoride, we have chosen the Grignard reagents as 

follows: alkyd. benzyl, and phenyl magnesium bromide.There are 

several possible reaction pathways for the reaction of xenon 

difluoride with the Grisnard reagents, some of them as follows: 

electrophilic attack of fluorine to carboanionic intermediate 

leading to fluoro-substituted product; conversion of bromine to 

BrF (it was reported that bromine reacted with alkenes in the 

presence of XeF2 to vicinal bromofluorides 171); the formation of 

unstable xenon-carbon bond followed by decomposition; oxidation 

of carboanionic species to radical intermediates (oxidative 

properties of XeF2 were already demonstrated [8]). 
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I)PCYI bromide, benzyl bromide, and b~~omobenzene were converted 

with magnesium in diethyl ether to corresponding Grignard 

reagents, the solution filtered off under inert atmosphere and 

the amount of ,Zrignard reagent formed determined by titration. 

3 nrmols of xenon difluoride were suspended in 6 ml Of diethyl 

ether and cooled to O°C and the solution of Cirignard reagent 

was slowly added. Xenon gas evolution was observed ana the 

reactioji mixture stirred at room temperature for four hours, 

the dquecus solution of ammonium chloride was added, the ether 

layer washed twice with wdter and dried over anhydrous sodium 

Sulphate and the solution analysed by g1c. After partial 

evaporation of solvent, the products were separated by 

preparative glc. The amount of pr'oducts formed depended on the 

striicture of the Grignard reagent Iused. No fiuorv substittited 

products WZrc found in any case. 

Reaction of decyl magnesium bromide (la) with XeF2 resulted in -- 

the formation of three main products , while the remaining 2% of 

the reaction mixture consisted of up to seven minor products. On 

the basis of the spectroscopic data, we found that the main 

product pl-esent i n the reaction mixture was decanr (3a), 

followed by 2-ethoxydodecane (a), and eicosane (4a),in the - 

ratio presented irl the Scheme. The reaction of decyl magnesium 

bl%omi de (s) with dmmonium chloride and water gave a reaction 

mixture containing the following three products: decane (Z), 

eicosane (%a), and I-decanol in the ratio 14.5 : 3 : 1 , 

respectiveiy. The formation of E-ethoxydodecane (=a,. observed 

in the reaction rith XeF2, indicated a free radical process. 

The reaction of XeF2 with benzyl magnesirlm bromide (l_b) proved 

to he more complex and the following three products, in total 

amount of 80% of the reaction mixtuiSe, were identified as: l- 

phfnyl-2-ethoxypropane (a), toluene (.3&), and l,i- 

diphenylethanr (4&), in the ratio presented in the Scheme. The 

remaining reaction mixture contained up to nine products, with 

benzyl bromide as the main one. On the other hand, in the 
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reaction of benzyl magnesium bromide with aqueous ammonium 

chloride toluene. i,2-dlphenylethane, and benxyl alcohol in the 

ratio 7.5 : i : 1 , respectively, were isolated. 

The react ion of phenyl magnesium bromide (1~) was even more - 

complex, leading to l-ethoxy-1-phenylethane (2~)) benzene (z), - 
and biphenyl &, in the ratio indicated in the Scheme, in 

combined yield of 70x, while the remaining reaction mixture 

consisted of up to twenty-one minor products, with bromobenzene, 

bromobiphenyl, l,l-bromo-1-phenylethane, a-bromo and a. a- 

dlbromoacetophenone. and l,l-diphenyl-2-bromoethene representing 

the major part. Corresponding reaction with aqueous solution of 

ammonium chloride gave the following three products: benzene, 

biphenyl, and phenol in the ratio of 26 : 1.5 : 1 . 

Comparison of the reaction of the mentioned three Grignard 

reagents with xenon dif luoride and water led us to the 

conclusion that free-radical processes took place. 

EXPERII4ENTAL SECTION 

IR spectra were recorded using a Perkin-Elmer 727B spectrometer 

and iH and “F nmr with a Varian EM-360L spectrometer,with 

tetramethylsilane or CCi3F as Internal reference. Mass spectra 

and high resolution measurements were taken on a CRC-21 -110 

spectrometer.Gas liquid partition chromatography was carried 

out on Varian Aerograph Mode Is 2700 and 3700, with CDS 111 

integrator. 

Reaction of Grignard Reagent (11 with Xenon Difliloride 

In a three-necked reaction vessel equipped with a ref lux 

condenser. an inlet for dry nitrogen , and a dropping funnel, 3 

mmola of xenon difluoride in 6 ml of diethyl ether were placed 

and cocled to 0 'C. Under a nitrogen atmosphere, 3.73 ml of 

diethyl ether solution containing 3 mmols of Qrignard reagent 

(the quantity determined by titration) was slowlY added. After 

the completion of the addition of Grignard reagent, the 
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reaction mixture was stirred at room temperature for four 

hours,iOX aqueous ammonium chloride was then added, erner layer 

washed with water, dries over anhydrous sodium sulphate and 

analysed by $1~. The reaction mixture was carefully concentra- 

ted to 1 ml under vacua, the products separated by preparative 

gic and their structure determined by spectroscopic data. 

(ia) Decyl Magnesium Bromide 

The reaction mixture was analysed by glc (OV 101 10% on 

Chromosorb W H/P BO,f'lOO, T:80°C 5 mil~.,IO°C/'min to 23O'C) and 

the following products were isolated by preparative glc: decane 

(3a, 1.4mmol), eicosane ffta. - 0.2mmol) and E-ethoxydodecane (a, 

0. 5mmol) 'H nmr: dH=3.0-3,5ppm(m,3H), dH=O.6-1. bppm(m, 27H): 

mass spec trua! calcd. for C14H3C 03214.2296, found: 214.2300, 

m/z: 214(M+. 0.5%),199~2),169~1),73(100),~5(17),~3(17),~1~17). 

Benzyl Magnesium Bromlde_(ib! 

The reaction mirtur.e was analysed by glc (0" 101 10% on 

Chomosvrb W H/P 80/100, T:lOO'C Ejmin..l@"C/min to 230°C) and 

the following ProdUctS were isclated by preparative g!lc: 

toluene (~b,O.?mmol), 1.2-diphenylethane (4-b. O.Jmmol), and l- 

phenyl-2-ethoxypropane [91 (a. 0.6mmol). 

Phenyl Magnesium Bromide (lc) 

The reaction mixture was analysed by glc (CV lC1 10% on 

Chromosorb W H/P 0O/ioO, T:30°C 5 min., 20’C/mirl to 230°C) and 

the following products were isolated by preparative g1c: 

benzene (3c, 1. Immol), biphenyl (kc, O.O5mmol), and l-ethoxy-i- 

phenylethane [IO] (g, 0.2mmol) 'H nmr: dH:1.2ppm(t,J:7Hz,3H), 

dH=l.4ppm(d,J=6Hz,3H), dHT3. 3pprn(q,J=7Hz. 2HJ. dH:4.3ppm(q, 

J:6Hz. lHj, dH= ‘7.2ppm(broad s,5H): mass spectrum calcd.for 

C~OHi,0:150.1045, found:i50.1046, m/z: 150iH+, llx),l35(loo). 

107(48).105(50),79(32), 77(32). 
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