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Two new synthetic routes for the preparation of diarylselenium dichlo- 
rides are reported both of which use selenium(W) chloride as a starting meterial. 
In the first method, his@-methoxyphenyl) and bis(p-ethoxyphenyl)-selenium 
dichlorides are prepared by the reaction of SeCl, with anisole and phenetole 
respectively_ In the second, diphenylselenium dichloride is prepared by the 
reaction of SeC14 with tetraphenyllead, a reaction in which the lead-carbon 
bond is cleaved_ 

The far infrared and Raman spectra of the diarylselenium dichlorides are 
reported. 

The synthetic routes to diarylselenium dihalides [l-3] and diaryltellurium 
dihalides [1,4,5) have been reviewed. There are certain similarities in the avail- 
able routes for the selenium and tellurium compounds. Whilst benzene reacts 
with SeC4_ in the presence of anhydrous aluminium(lH) chloride to give a 
moderate yield of diphenyl selenide 161, a higher molecular ratio of benzene 
again using the Lewis acid AlC13, results in triphenylselenonium chloride 
(C6H,),Se’C1- [7,83 : 

SeC14 + 3C6H6 - AIc13 (C6H5)$e+C1- + 3HCl 

An analogous method [9] using a molecular ratio of AlC13/TeC14 of 3/l gave a 
66% yield of (C,H,),TeCl. Products isolated at lower AlClJTeCl, ratios, by 
quenching the reaction products when lower equivalents of hydrochloric acid 
were evolved, were diphenyltellurium dichloride and phenyltellurium trichlo- 
ride. 

Whilst the presence of AlC13 is essential for the reaction of C6H6 and 
TeC14, no Lewis acid need be used when certain activating sustituents X (where 
X = RO, HO, R2N, RS) are present [9-12]. Thus TeCI, with C,H,X gives a 
mixture of products: 
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These activating substituents also have to be present for the reaction between 
selenium oxychloride and an aromatic compound to take place [13,143: 

Anhydrous 
ether 

- .,&&OR 

&I 

Under certain conditions this reaction can be modified to give triarylselenonium 
chloride as the main product [ 15]_ 

3 H 
Ou 

/ \ + SeOC12 
Ether 

- or chloroform 

Selenium(IV) chloride has been found to react with esters of salicylic acid, 
in the absence of any solvent, to form the arylselenium trichloride, a reaction 
in which the hydrogen para to the hydroxyl group is involved /16] : 

OH OH 

f SeCl 4- + HCI 

SeCI, 

The reaction of SeCL with aromatic ethers does not appear to have been report- 
ed however_ We find that anisole and phenetole will also react with SeCl, in the 
absence of any solvent and under controlled conditions to give good yields of 
bis(p-methoxyphenyl)selenium dichloride and bis(p-ethoxyphenyl)selenium 
dichloride respectively- 

f Sec14 - (RO~)~eCiz + 2 HCI 

The synthesis of aryltellurium chlorides by treatment of various aryllead 
compounds with telIurium(IV) chloride or aryltellurium trichlorides has been 
described [171. 

(C,H,),Pb + TeCl, T-(C6H,)2TeC12 + (C,H,),PbCl, 

The analogous reaction with SeCl, has been investigated: 

(C,H,),Pb -t- SeCl, Toluen\e (C,H5),SeC12 + (C6H&PbC12 
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The reaction of triphenyllead chloride &th tellurium(IV) chloride in dioxane 
gives a 90% yield of phenyltellurium trichloride but the analogous reaction with 
selenium(IV) chloride gives a low yield of diphenylselenium dichloride: 

B(C,H,),PbCl + SeCl, +- (C6H&SeC11 + 2(C6H&PbC12 

The products from the reactions of SeCl, with anisole, phenetole, (C,H,),Pb, 
and (C6HS)xPbC1 were characterised by their melting points, chemical 
analyses, inWed and Raman spectra. 

The crystal structure of diphenylselenium dichloride has been investigated 
[18], and has been shown to be orthorhombic D:i-Pbca space group with 8 
molecules per unit cell. The crystal structures of the di(p-tolyl)sel.enium dichlo- 
ride and di@-tolyl)selenium dibromide belong to space group F2, 21 2-D; with 
two molecules per unit cell [193, but the molecular structure of all these 
diarylselenium dihalides is basically that of a slightly distorted trigonal bipyr- 
amid with the selenium atom at the centre, halogens at the apices and two 
phenyl or p-tolyl groups plus the unshared pair of electrons in the equatorial 
positions. The bond distances Se-Br and Se-Cl in all these diarylselenium 
dihalides are larger than the sum of the covalent radii and the molecular sym- 
metry is Czy. 

The infrared spectra of selenium compounds of the type (C6H5)2SeX2 
where X = N03, CH&02, CH3S03 and NC0 have been discussed [ZO] . These 
compounds also possess a distorted trigonal bipyramid structure (molecular 
symmetry C,,), and some of the bands associated with the vibrations of the 
phenyl groups have been assigned [20]. The far infrared and Raman spectra 
of diarylselenium dichlorides have not previously been reported in detail and 
are given in Table 1. The assignments given here are based on the published 
data for the analogous tin and tellurium compounds (C6H,)$nCl, [21] and 
(C6H,),TeCl, 1221 which have similar structures_ 

The infrared and Raman spectra of dimethylselenium dihalides and 
dimethyltellurium have been reported [23,24] and bands at 293 and 270 cm-’ 
assigned to v(Se-Cl). For the diarylselenium dichlorides the values are 
~,(Se?=l) 250-275 cm-’ and v&%-Cl) 245-255 cm-‘. This is consistent with 

TABLE 1 

THE IR AND RAMAN OF SOME DIARYLSELENIUM DICHLORIDE 360-100 cm-1 

<C6Hs)+eC12 

IR RZXllZl 

Bis@-methoxyphenyl)- Bis@-ethoxyphenyl)- Assiizmnent 

selenium dichloride selenium dichloride 

IR RamaIl IR R?iXllZl 

329s 
30is 
275~s 

225~s 

203~s 
173w 

151m 
140m 

105vw 

335vw 
31Ovw 

267~s 

248s 
225w 

132m 

12ow 
107ms 

344s 
310w 

255s 

245s 

245s 
235s 
190m 

135s 

345vw 356m 
31ovw 336~s 

250~s 272s 

253m 

253m 
235mbh) 225s 

186~ 

134s 
127mw 

112ms 1lOw 

355vw t 
338~~ t’ or v<Se-Ph) 

263~s 

225~ 
180~~ 

135m 

q++C0 

U,<S_) 
Phenyl u 
Phenyl K’ 
Phenyl x 

Phenyl x* 

6<SeCl$ 

1lOm Unassigned 
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the long bond length Se-Cl reported for diphenylselenium dichloride [183. 
The weak Raman bands at Au 120-135 cm-’ may be assigned to the Cl-Se-Cl 
deformation mode [25]_ The assignments of bands associated with vibrations 
of the phenyl groups were made in comparison with the published data for 
diphenyltin dichloride 1211, diphenyltellurium dichloride [ 223, diphenyl sele- 
nide, bromobenzene, and p-bromoanisole- As expected the phenyl t, and u 
modes all occur at slightly higher wave numbers than those for the corresponding 
diaryltellurium dichlorides 1223 _ The phenyl u modes appear as shoulders or 
are hidden under the main Raman bands but for (C&H&SeBr, the main Raman 
bands but for (C,H&SeBr2 the main Raman band at Au 157 cm-‘, z~(Se-Br) 
is well clear of the phenyl u band at Av 249 cm-’ 1261. 

Experimental 

Tetraphenyllead and triphenyllead chloride were prepared by conventional 
methods [27-29]_ Selenium(IV) chloride was obtained from B.D.H. Limited. 
Tohrene, benzene, diethyl ether and chloroform were dried as recommended 
by Vogel [ 30]_ 

Reaction between selenium(IV. chloride and tetraphenyllead 
S&1, (4-4 g; O-02 mol) and lo-3 g (O-02 mol) of tetraphenyllead in a total 

volume of 80 ml toluene or benzene were heated under reflux for 6 h. The 
precipitated diphenyllead dichloride was filtered off from the hot reaction 
mixture and the filtrate evaporated under vacuum to about 15 ml_ This red 
coloured solution was allowed to cool in a refrigerator for two days when yellow 
crystals were obtained which were recrystallised twice from benzene. Yield 35%. 
Improved yields (50%) were obtained by reaction in the cold over 14 h, followed 
by evaporation after removal of the diphenyllead dichloride_ M-p. 177°C (lit. 
1311 m-p. 178”). (Found: C, 47.95; H, 3.42; Se, 26.06. C,tHlOSeCl, calcd.: 
C, 47-72; H, 3.28; Se, 25.98%) 

Reaction between selenium(W) chloride and triphenyllead chloride 
SeC13. (4-4 g; 0.02 mol) and 9.4 g (O-02 mol) of triphenyllead chloride in 

a total volume of 100 ml toluene were heated under reflux for 6 h. The preci- 
pitated diphenyllead dichloride was filtered off from the hot reaction mixture 
and the filtrate evaporated under vacuum to about 15 ml. After two days in a 
refrigerator yellow crystals formed which were recrystahised from benzene. 
Yield 20%; m-p_ 178°C (lit_ 1311 m-p. 178”). (Found: C, 48.33; H, 3.50; Se, 
26-17, C&H,,,SeC12 calcd.: C, 47.72; H, 3.28; Se, 25.98%) 

Reaction of setenium(IV) chloride with anisole and phenetole 
Selenium(IV) chloride (11-25 g; O-1 mol) was added to 0.2 mol of anisole 

or phenetole contained in a 100 ml flask fitted with a drying tube. Owing to 
the exothermic nature of the reaction and strong evolution of hydrochloric 
acid gas the contents of the flask were cooled in an ice bath for 45 min and 
finally left at room temperature overnight for 26 h. The yellow-orange 
crystals which formed in the dark-red coloured liquid were filtered off and 
washed with a little dry diethyl ether. The dried crystals were dissolved in the 
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smallest possible volume of dry chloroform; reprecipitated by addition of dry 
diethyl ether, filtered off and dried in a vacuum dessicator. Bis(p-methoxy- 
phenyl)selenium dichloride, yield 45% m-p. 163°C (lit. 1141 m-p. 163”). 
(Found: C, 46-19; Ii, 4-03; Se. 21-86. C,,H140,SeC1, calcd.: C, 46.30; H, 3.87; 
Se, 21.70%) Bis@-ethoxyphenyl)selenium dichloride, yield 67%, m-p. 139°C 
(lit. 1141 m-p. 139”). (Found: C, 48.84; H, 4.64; Se, 20.18. C16H180zSeC12 
calcd.: C, 49-00; H, 4.60; Se, 20.16%) 

Diphenylselenium dichloride, his@-methoxyphenyl)- and bis(p-ethoxy- 
phenyl)-selenium dichlorides were prepared by conventional methods [ 14,321 
and gave satisfactory elemental analyses. The IR and Raman spectra and 
meltings points of these compounds were identical with those prepared by the 
new methods described above. 

Raman spectra 
These were recorded on a Gary 81 Laser Raman spectrometer (exciting 

line 6328 A) and a Coderg Raman spectrometer (exciting line 4880 A)_ 

IR spectra 
All compounds were examined as KBr disc on a) a Perkin-Elmer 457 

infrared spectrophotometer (4000-250 cm-‘), b) a Perkin-Elmer 225 grating 
infrared spectrophotometer or c) on a Fourier spectrophotometer FS. 620 
(Research and Industrial Instruments Co) over the range 250-20 cm-l. 

Chemi&l analyses 
Carbon and hydrogen were determined by the usual combustion method_ 

The selenium content was determined by addition of KI and titration with 
standard thiosulphate solution [ 333. 
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