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Alkyl isoselsnocyanates, R-NCSe, have been little studied and, 

with a sir@e exception, have been obtained only as unohara~~erissd 

crude materials. In particular, ai3MSe has not been reported in any 

for&l. Renzion, et al. 1**(a) prepsred ethyg, n-propyl, n-butyl, 

n-amyl anl n-he.xyl isoselenocyanates *(a) by the addition of selenium 

to ths corresponding isonitriles in chlorofonu solution. Thsy attempted 

to purify only the butyl compound which was obtained as a colourless 

liquid by distillation at a very low pressure. It discolowed rapidly 

ur&rnormalpressure andat roomtemperatweandwas characterissdonly 

by a qualitative infrared spectrum 2(b). The studies of P&x& sre 

similar to those of Renson, et. al. and the work of Lippe, et.s.lp ard 

Varne 3 attests the formation of various alkyl isoselecocyanates as 

intermediates in certain reactions. 

In this communi cation the preparation and isolation in plre form Of 

CII NCSe, 
3 

C ZH5NCie, n-C3HycSe and iso-CfI_rCSe is reported. N moles 

of the appropriate isonitrile (where N is usually 0.25) is dissolved 

in 5N litres of redistilled petroleum ether (40-60') ard refluxed for 

I+ days with 1.25 to 1.5 N moles of finely divided black selenium. A 

3003 



3004 No.34 

further 0.5 I? moles of aalenium are ad& d the refluxlng amtimd 

for mveral mere Claps. Passage of&y nitrogen through the mixture 

ensure8 ate& reflux but doe8 net pmvent the fbr0atUm of an amber 

ocrlour. Thi* u88 Of precipitated red aeleninn appwU-8 to confer n0 

advantage. At the end of the ma&ion period, ummcted selenium in 

ftitered off, wmhe& drLd androighed aa a cheokontha expeotedyieLa. 

Thefiltratsiadistilledon aate~bsthriththepsaaage of avig- 

oxma stream of nitmgenuxrtilthevvlU8B is reduoedto approximatdly 

ZDO ml. T&s remaining liquid fa then removed by emgxxation et ?.-Qo5 

temperature ln adrmght of nitmgen. 

Inthe 311so of CXi+IC% abmnm mlidinobtainedwhiletheM~ 

horaolo&uee P3w dark oolourea 05&B. Thea 
P 
c9e isfred of the bst 

traces of aoLvent and unreacted iaonitrile unier vmnma and is then p 

ifiea lzy mlblimationin a closed system at 2mmxig prmUNre and wJo"c. 

Tbef%nd~uot ia~lleatedurnhitacrpstdLaon*~ldfinger 

(m.p. 68OC. Feud: Gl9.9; H,2+47; RI ll.8; Se, 65.5. &lo. for 

C.$i3N?3s: C,%O; 8,2.51; N&.7; Se 65.8). The noleoular nai@t 

(0ryoaoopic method inbenzene)f0uud'f0r the oompoti, namely120~2~ 

agrees no11 with the formula weight. 

The ethylanithe twopx~pylcompounaS'arspwifiedbyremwal of 

solventsaaiBonitrils stluontixrqwat~undarvacuuraand~yars 

then distilled into a trap ooolad in liquid nitrogen tier a presm Of 

0.05-0.10 EniHg. Only aufYioient warmth is applied to the cruds material 

to offavt evaporative oooling end as a result the temperature doea not 

riseabevenxrotwperature. It waa fouMtb&the ethyloospoudwas 

aho a mlid. (0.p.25~C. Found: C,27.4; B, 3.9; N&0.1; Se, 58.5. Calc?. 

for C ,jI$W Q26.9; iir3.8; NJ.O.5; k59.0). The aample ad-y& had 
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beentwice distilledadthe molecdarweight (crgosoopia) obtained 

was 13523. 

In the case of the ethyl and pmpyl isoselenocyanates the yield is 

Ilomslly70_801kbuttiththe methylooqpouaayielashFLvevsriedfroQae 

low as *upto &. The reason for this is not. as get, clear: how- 

ever, lowyields are always assooiateddththe reoovezyuf a&s-- 

ionately large smouIlt of solid materiel before ooncentration, not aU of 

which is unreaated selenium. 

Allfouroompounds have a daraateristic sbsrp and irritatingodour 

ands.rela&Uyaatory. The methyl compound causes a burn on sensitive 

sreas of the skin. Theysreall reduoedbyZn/fI Cltothe corresponding 

amines. identified by infrard speotrosoopy. They react immediately with 

aqueous A#823 solution depositing black Ag?e ad rapidly blaaken metals 

suahas Rz andAg. They react only slouly with water but rapidly aepoGt 

red selenium when treated with aqueous acids, weak or strong. Theydo 

not appesr to be light sensitive but deoompose on heating. Their stab- 

ility at rwm temperature is a function of plrity snd there is some 

&dence that the process of decomposition is auto-catalytic. The tno 

solids may be kept at room temperature in conventiel glass contsUers 

for severel days without change but the tro prapyl isoselenocymtes 

which are liquids ad are less plre develop a yellow wlour over several 

hours. All samples may be storeaindefinitely at dry-ice temperatures. 

The isonitriles rquirdmre made by the method of Jacksoned 

McKusick6 with the exception of ai3NC. For this compourd an im~ed 

procedure has been devised which is based upon the mrk of Hartley7. 

In this, 1OOg of m were placed in a well stoppered flask with 230 gm 

of CX31 and the whole held in a thermostat at 40°C for 4 de,ys. The 
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brcm crystalline prcduct was filtered off, washed thorwghly with 

acetone, air dried end distilled under a pressure of L,.O mm Hg end at 

223'C into a receiver immersed in a dry ice-acetone bath. Thecrude 

yield at this point was 55%. The prcdud was then distilled at atmos- 

pheric preswre (B.P. 59-60cC) ad subsequently four-d to be better than 

99%pureby gas chm-tcgraphy. 

Two other methods of preparing alkyl iscselenocyanates have been 

investigated. The work of iYsrne X.5 suggestedthatalkyliscselen0cy- 

szates might be obtained From N-alkyl diselen0csrbsmates according to 

the scheme:- 

K@I+cSa2+RNE2 -, (R -NH - CSe2)K + Ii20 

2(R-l.G3- CSe2)K + P~(OAC)~-+ (R - NH - ae212Pb + ?K(OAc) 

(R - NH -' CSe2@ 4 2RNCSe +PbSe +H2Se 

A scluticn of CSe2 in dicxsn was added tc an aqueous solution Of 

YH2 
and EDH with the necesssry precauticd. The deep red-bran 

solution which resulted was treated with P~(OAC)~ and a bulb black 

precipitate formed immediately. Steam distillaticn of the mixture after 

the addition of chloroform gave an organic phase which in turn yielded 

a small smcnlnt of Ci NC3e 
3 

on evapcraticn of the chlcr~f~nu~ The success 

of the iscnitrile method made it unnecessary to pursue this reaction 

further but it is thought that it could also be developed into a suitable 

preparative methcd. 

Ag 

Ae 

It 

The fact that Si H3NCSe is obtained by the reaction of SiH31 with 

Se ma wd M3 NC and cH3 NCX) by the action of CX3I on Ag (X and 

O(Xi resp3ztively, led us to investigate the action of (Ii31 on Ag Se CX. 

was f-1, however, that in this case the product formed exclusively 
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was ui Se 
3 

CN. 

It is of interest to note that, with the recent discovery of prep- 

arative methods for the wl cysnates & the work reported hen, corn- 

pounds of the type RXCN and RNa (R = alkyl; X = O,S,Se) are all now 

available for stuly. We attempted to prepare CE13NCl'e by reacting M3NC 

with tallurium in petroleum ether but the tellhum was quantitatively 

recwered. This result and the similar inference of Lippe, et. al.4, 

together with the work of Greenwood, et. a1.9 on the Te CN- ion suggests 

that stable tellurium analogues of the compounds above, do not etist. 

Our primary purpose has been conneoted with the StNCtUR ad prop- 

erties of selenocyanates ard isosele nocyanates and a full study of the 

vibrational spectra of these compounds will be published shortly. The 

selenocyaaates are prepared by the reaction of KSeCIJ with alkyl iodide8 

ard bromides. The first member, Cd3Se a has been obtained quite colour 

less after fractionation and we have found (G.L.C.) that the colaur is 

due to the presence of (M3)* Se** As a class, the compnxuls sre fairly 

stable and darken only slowly over a period of several months. The 

propyl compounds have not, we believe, been previously described and 

because of the general paucity of information the followi~ boiling points 

are recorded: M3 Se W, 57'C (15 mm); C,ji5Se @l, 45Oc (8 mm); +i$,SeUJ, 

43'~ (3 mm); iso - C3H7 Se CN, 43'C (6 mm); n-C4H9 Se a:, 44'C (0.6 mm). 

Isomerisation of selenocyanates to isoselenocyanates occurs in certain 

special cases 3glo but does not appear to afford a general preparative 

nethcd. for the latter. 
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