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T,n aI arc about fifty reactions known to bc catalyscd by metal carbonyls.’ those for 

&fin% being mainly of three types such ac carbonylation. hydrogenation and isomcn- 

zation. They arc csscntially cffcctcd in the prcccncc of carbon monoxide and metal 

carbonyls under 400 atm and up to 300”. Reactions that seem to be similar to those 

wtalywd by metal carbonyls also proceed on the surface of the catalysing metal in 

the prcscncc of carbon monoxldc.’ 

WC suggest now scvcral new ways to apply metal carbonyls as catalysts. The 

reactions under study pro\cd to be spcc~fic in running ulthout carbon manoxIde 

usually used to regenerate metal carbonyls. 

WC have found* silicon hydrides to react with &fins with cmall amount\ of Iron 

pcntacarbonyl at 10&140’ in two dlrccrions according to schcmc\ I and II to form 

saturated or unsaturated silancs 

R R’R .SmH . CH, CHR 
Fc(Co), -c c R’R’R SICH,CH,R 

c R’R’R-SIGH CHR II 

with R’. R’. R.’ being chlormc or alkyl and R the alkyl or functional group. 

Of spcc13I intcrc\t was the rcactlon procccdlng along scheme II. no catalytic 

rcactlons of dtrect suh\tltutlon due to the action of 4con hydrides on olcfins having 

been formerly hnoun. The cffcct of various factors on the percentage of products 

ohtaincd following qhcmcs I or II I\ not always clear. In come cast\ an cxccs of 

sIllcon hbdridc f.l\our\ the formation of s.lturatcd compounds along schcmc I and an 

CUX\> oi &fins that of unuturatcd product\ ua cchcms II. !Gce Tahlc I. 

The direction of addition following Kheme I was dctcrmlncd by structural study of 

the saturated addition product of mcthyldichlorosilanc to propylcnc. The compounds 

wcrc mcthylated with Grignard reagent, the products Isolated wcrc trcatcd with cone 

sulphuric acid lo dissol\-c unuturated sllancs and the saturated remainder was con- 

ventionally purified identified by it\ con\tantc. analysts and Raman spectra as n-pro- 

pyltrimcthylailane’. The dlrcctmn of addition prokcd thus to bc the same a9 when 

carrying the reaction in the prcscncc of platinum or pcroxidcs. 

Inst;lnccd by the reaction of mcthyldichlorosllanc and dccenc-I the process 

was shown to be catalyscd only by iron pcntacarbonyl without any cocatalysts. 

unlike the reaction of mcthyldichloro<llane with acrylomtrlle described below * 

Indeed mcthyldichlorosilanc and decent-1 react in the prcscnce of Iron pcntacarbonyl 

l Tranrlwcd by A. L. Pumplansky. Moscow. 

’ M. W. Stcrnhcrg. R Markby end 1. Wcndcr Chrm d lad 42. 41 (1960) 
* R. Kh. Frwdhna. E. C. Chukovtkaya. J Tsro and A. N Nomcyanor. Dokl Ahod Aiuh. SSSR 132. 374 

(1960) 
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in nttrogcn both in scaled glass ampoulcs and autoclave to form the same products in 

similar yields. This reaction allowed us to establish that durmg the formation of 

unsaturated silancs following rhcmc II it is dccenc that is actmg as hydrogen acceptor 

to bc thereby hydrated to ndmne. 
The Raman spcctr3 of the mixture of trlmcthyl derivatives obtained after mcthyla- 

tion with Grtgnard rcagcnt of the sum of product\ formed in the reaction bctwccn 

mcthyldichlorosilanc and dcccnc-I rcvcalcd tn the C .C range two bands, one at 

I61 5 cm-’ and the other at 1662 -1670 cm-’ sp111 into two components. This allows 

to dcducc that the mlxturc contamcd both 3 vinyl compound (CH,),SiCH- CHC,H,, 
and allylic ci.T-rrunr-isomcrc (CH,),SICH~CII--CIIC,~I,~ (cj.‘.c.s). 

To clucldatc the pos\iblhty of applying thcw rcactlons to unsaturated compounds 
Involving rcactlvc groups WC have invc\tlgatcd the rc3ctmn of tricthylsilanc with 

\Inylcthyl cthcr and th3t of mcthyldichlorosil3nc and trlcthylsil3nc with acrylo- 

nitrtlc.*~‘~’ With \invlcthyl cthcr the reaction yicldcd &tricthylsylylvinylcthyl ether 

(C,H,),SICH CHO&H,. whose structure w3s proved by 3cid hydrolysis to gl\c 

acctaldchydc and hcxacthyldtsyloxanc as well as by the absence tn the infra-red 

spectrum 3000 and 3060 cm-’ of frcqucncics 3sbigncd to the terminal CH, group. 
The infra-red spectra in the C- C r3ngc rcvcalcd a double bond lint, split into two 

components at I597 and 1609 cm I, such 3 split being char3ctcristic of vinyl ethers 

obscrvcd bcforc.” .l” 

Ethoxytricthylsll3nc was also Isolated. Its formation seems possibly to bc due to 
fidccomposltlon of an intcrmcdiatc sclturatcd fl-tricthylsilyldlcthyl cthcr (C,H,), 

SiCH,-CII,OC,H, p roduccd following schcmc I. 
It is to be particularly noted that In no tnstanccs mentioned ahovc did a I3rgc 

cxccss of olcfins or cthylcnc with its large cxccss up to the pressure of 500 atm give 

rlsc to tclomcr homologues. 
Somr of the described reactions when c3rricd out in the prcurncc of colloidal iron 

led to rccults similar to those obtained wtth iron pcntacarhonyl. Thus, mcthyl- 

dichlorosllanc and cthylcnc in the presence of collotdal iron gave mcthyldichlorosilanc. 
and with propylcnc produced corrc>pondlngly 3 mixture of Mturatcd and unsaturated 

stlancs (VX Tahlc I) 

The In\c<tlp3tion of the reaction of silicon hjdridcs 3nd acrylonitrllc gave different 
results. The rc;Lctlon was carried out in 3 stainless steel autoclave or scaled glass 

ampoulcs at 12s 150’ with no catalyst or with iron pcntacarbonyl, nickel chloride or 
their mixture. The results had been reported in dctaiP and can be summarized hcrc 

as follows. In the abscncc of catalysts or in the prcscncc of nickel chloride alone thcrc 
is no rcac?lon. Tricthylsilanc fails to react with acrylonitrilc in the prcrncc of iron 

pcntacarbonyl or colloidal iron in an autoclave. Mcthyldichloroslktnc does not react 

with acrylomtrllc in the prcscncc of iron pcntacarbonyl in a scaled gl3ss ampule. but 
under the s3mc cxpcrimcntal condittons tn an autoclave an adduct IC formed whose 
ylcld incrcascs with tncrcasing excess acrylonitrilc. Thcsc data pcrmittcd to suggest 
’ A. D Pctrov. Yu P. Ycgorov. et 01 I.-r. Akod .5’oull. SSSR. Ordrl Khrm. .Yonk 50 (19%) 
* Yu P. Yegoror. 1:~. Akod. Nonk SSSR. Otdrl Khm Nouk I24 (1957). 
’ A. D. Pttror. S 1. Sadlkh-Zade. l I al. II. Ohrrh Khtm U. 2479 (1937) 
* R. Kh. Fmdllnr. I Tuo and E C Chuhovskaya. nor/ Akad Sauk S.T.SR 132. 149 (1960). 
’ R. Kh Fmdllnr. t C Chukovrkrya and I Tuo Dokl Akd. tied SSSR 127. 132 (1959). 
’ H I Batuycv. I N Prlkrhuva and M F Sho$trkorrky. I:;. Akod Nutk 01&l. Kkrm h’onk SSSR. 

I21 (1947). 
’ A. KInmann. P. Chancel. Bull. Ser. Ckrm tr IS38 (19%) 

I* P P Shovgln. T. N Shkwna. rf 01. Ix Abod hbJI SSSR. Otdrl Chrm Soak In proc. 
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that the rc3ction takes place because the mixture contams. in addltlon to Iron carbonyl. 
tracts of heavy metal 5311s formed on the autoclave walls under the actlon of chloro- 

sllancs. 
A similar clfcct of traces of hc;i\y metal s3lts ~3s obscrvcd when cyanoethylatrng 

silicochloroform In autocla~cs In the presence of pyndine.” Indeed. when Iron 

pentacarbonyl and nickel chloride 3rc both prc\cnt In hmall amounts acrylonitrilc 
adds both methyldlchlorosllanc 3nd tricthylsllanc. The rcactionh proceed cqu3lly 

TAnI r 2 RFM r~oh ot C,H,OCO(C’II,),S~I U’ITII ~hs~tt RAUO C~Y(POU~I~~ 

I M&r rall0 
Unwtunlcd mcrcapt3n 

compound 
lnltl3tor 

urwt cnmp 
- .--- --- - ..-- 
CH, CHCO,CH, \ wtthout mltlatvr 

CII,- CHCO,CH, 3 k(CO), 

CM,- CHCO,CH, 3 Ri,O, 
CH, CIICN 4 I ulthout wtl.ator 

CH,. CHCh’ 4 ’ FcKO), 
Ctt,- CHCN 4 RI*O, 
CH, CIICN 4 collo1J3I Iron 

I 
TcmpK ) 1 

1 ! 

AJJUCI yclcl 
Tmuthr) : ( 0e of theom, 

I 

l Accounted for by the mcrcrptocwr that had rcacrcd. In add~c~on IO the adducl. such tclomcn as 
(‘,H,OCO((‘)l,),S(C)l,CHR).H weft ~rolatcd. uhcrc n 2 and I. In I5 1 and 16 5 per cent y~cld. ropcc. 
llvtly 

well in an sutocla\c and in scaled ampoulc\. addition gibing rlx IO x-methyldlchloro- 

sllylpropionitrils CH,WI,CtI(CH,)CN Hith mcthylJlchlorosil3ne or r-trlcthylsllyl- 

proplonitrilc (C,Hr,J,SICIt(CHJCS with triethylrllane 

WC have further found iron pcntacarbonyl and colloidal Iron to csralyx mcrcap- 
t3nc addition to acryl compounds and succccdcd in effecting reactions bctwccn ethyl 

cS-mcrcaptovalcrdtc and acrylonitrilc and mcthylacrylatc (see l’ablc 2). The rc3ction 

ga\c high yields 31 I JO- 150’ follouIng scheme 111: 

C,H,OCO(CH,),SH * CH, CHR . . C,H,OCO(CH,),SCH,CH,R 

with R -= CN, CO,CH,. 
The rcactionc could al\o bc cfkctcd wlthout any catalyst but at higher tcmpcraturc\ 

and In substantially &creased y~cld~ (WC Table 2). The rcactlon of mcrcaptane in the 
prcgncc of iron carhonvl. cvcn with 3 high cxccss of methylacrylatc or acrylonltrilc. 

dot\ not lcad to tclomcr homologuc\. In the prcscncc of bcnzoyl peroide. methyl- 
;Icryl;ltc is tclomcrlrcd bv cthvl h-mcrc;iptu\alcratc to form ;L mlxturc of tclomcr . , 
homologues 

C,H,OCO(CH,),S:(CH,)CH,‘.H. 

c O&H, 

from which wcrc isolated compounds with n I. 2. 2. 
With xrylonlrr~lc. and In the prcscncc of bcrvoyl peroxide only. 3 corrcspondlng 

adduct wa, furmcd. Thor obtalncd using iron pcntawrbonyl. colloidal iron, bcnzoyl 
pcroxldc. or by heating In the ab\encc of c;lt;rlyst\ prolcd to bc Idcnticcrl and appcarcd 
IO ha\c the structure C,H,0CO(CH2),SC111CH2R wllh R being CO,CH,. CN. 

‘I S Norakura and S. Konorwnc. Bvll Chum Sor Jop~~n 29. I?). !26 (1916). 
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Considering the fact that in the prcscncc of Iron pcntacarhonyl it is possible to add 

smoothly IO olctinh ;inJ thcrr dcri\atr\cs \arrou( compounds contaimng a labile hydro- 

gen-clement bond. and that thcsc reactions arc not afkctcd by tclomcrization. II was 

thought of )ntcrc\t to study the reaction of ethylene and chloroform as well as other 

chloromcthancr In the prcscncc of mclal carbonyls. Iron pcntacarbonyl. as well a\ 
chromium, molybdenum. and tungsten hcxacarbonyls wcrc found IO imtiatc the 

cthylcnc tclomcr)z;lt)on reaction by chloroform or carbon tctrachloride*‘*~rJ and iron 

pcntacarhonyl by cthyltrichloroacctatc. The moht uwful metal carbonyls rnvcstigated 

proicd IO bc iron pcntacarbonyl and chromium hcxacarhonyl whose prcscncc allowed 

us IO obtain 31 IOO- 130” the umc products 13 with bcrvoyl pcroxidc. A closcaimilarity 

wah obscrvcd in the cxtcnt of conversion of plychloromcthanes and the y~clds of 

tclomer homologucs. under comparahlc cond)tion\. but using as a catalyst iron pcnta- 

carbonyl or bcnzoyl pcroxidc. 
Molybdenum and tungsten hcxacarbonyk proLed. under much the samcconditions. 

Icv cfTccti\c not only due IO 3 lower conkcrsion but al\o the formation of a complex 

mixture of by-products when ethylene was tclomcrizcd by chloroform or carbon 

tctrachlorldc (SC Table 3). 
‘I’hcrc arc not yet enough Jata IO judge on ths mechanism of the reacttons under 

study. It seem\. howclcr. rather difficult to cn\isage them a$ proceeding along ;I 

smgle mechanism. 
The rcacoons under d)vzu\s)on can he dlhidcd into two classes The tint cla>s 

involve\ srlicon hydride and mcrcaptan addloons to unuturatcd compounds and 

tclomcrtratron of cthylcnc by polychloromcthane. Iron pcntacarbonyl or colloidal 
Iron may be supposed IO form with unsaturated compounds n-complcxcs that actually 

cat~lyv1 thc\c reaction\. ‘fhc vzcond class comprrvzs the addition of silicon hydride, 
to ucrylo nitrilc In the prc\cncc of iron pcnracarbonyl and nickel chloride. 

II is IO bc noted that the conditions Iccrding IO optimum conversion in rhc reaction\ 

in question wcrc not studies. Thcrcforc WC did not deem it possible to dkuss the 
relationshlp bctucen the struclurs of htartlng compounds and the cxtcnt of the con- 

\ cr,ion obscrvcd. 
LXPI.RIMFF;‘I Al. 

I 1 ht rtacf~on n/ :rrrrh_vlwlunr am! trh,vltne 

The rcxtlon UJI crrrlcd out ulth cxce~ cthklcnc IO ohan Ir~cIhylvmyls~l.xnc A sIamless rIceI 

f~cm)~u~c~l;l\cu~\ch~rScJ ulth (C,ll,)$ll (.U @and I c(CO),(O 5 ml) lbc au UdS SII~~III~IC~ 

hy mtrogcn and cth!lcnc IcJ up IO 45 .cIm hflcr hcJImg for 5 hr a1 I .w prosurc ~3s dllowcd IO 

drop from 70 IO 35 atm. Obcrall ylcld. 29 5 g ulth 27 g of Irxthyl~m~lwl~nc ~sol.~ttJ. After rcpcatcd 

J~sr~ll~t~nn: h p 144 ! ; ny I 4330. 4’0 7718 (Found: Mr. 47 Y? Calc fnr C,il,,S~t. 48 26). III I* 

(Ixwnd C. 67 27. 67 3’1; H. I2 96. I3 I8 C,H& rcquws C. 67 57; H. I2 75:,). 

Raman spectrum: IS In agnxmcnt wth that rcportcd for Irxthylrmyl alane I’ The product um 

l Shonly after the publwxtlon of our paper “WC goI IO know that a Rrltarh Pant” also mcnfloncd the 
powhlllty of wng Iron pcnIrcrrbon)l rnd Iron IO Inltlalc the Iclomcrw~t~on ofcthylcnc by C’c1, and CH(1, 

t lhc alkulatton hcrc and further on WJI mrdc urmg Inircmcnts of ltroups wggcs~cd by .Hlrlnov 
and h’lkl%hln”. 

: Spcclrr rcfcrrcd IO in thls paper were all Irkcn and mtcrprcrcd by L. A Laws (In~fltutc of (hcmastry 
of Ihc IJ S S R hsadcmy of Scwnccr). 

‘* R. Kh. Frcldlma and A B &lya\thy. Dokl /kod No& SSSR 127. 1027 (1959). 
” R Kh l,rcldllna and A H Bclyavsky. Ix. Akod. No& SSSR. Otdrl Rhrm .\a& 177 (1961) 
I’ &II. Pal. 801.463. Ckm Ahrrr. 11222~ (1939). 
‘* K. A. Andrlanor. Or~onu..W~ror Compou&~ p I I). Moscow (1955). 
” K A Andr~rnor. O~~aw.S~/rron Compourrdc p. 414. Mouow (1955) 
” Yu. P. Ycgoror and P. A. tkuhulln. Dokl. Akad. .&AI SSSR $8.647 (193)). 
” V. P. Mironw and G I Nltarhtn. /:I Akod Bouk SSSR. Otdrl. Khrm. So& 1080 (1958). 



complctcly soluble tn cone II,SO,. on dllullon only hcuethyldwloune u;u ~wlatcJ. b p. 233.. n: 
I 43zJ3. d? 0 W8. 

(Found: Mr. 75 85. CJIC for C,,H&,O 76 01). III I’ 
Rcpcalmg the experiment under mltlal cthylcnc prcswrc of S atm wth a pressure drop m the 

course of the ructmn from 20 to 10 atm 41 130 gave tC,li,),S~ u-t 73 0 ” y&l (theory). accounted for by 
the trlcthyl SIIW-WZ that had reacted and hcxacthyldwlylethrnc In 4’. >~cld 

2 7% rtuc:wn o/ prophu ad mtrhylJdJororrlunt 

(.I) In Ihc prrrrncr of lrun ptnrururknyl A stamlw steel autcrlaw (500 cm’) uas charged ulth 
57 g of CHJS~CI,H (0 5 mole). I ml of I c(CO), and IO8 g of C,H, (2 5 moles). It WI heated 51 
I30- 140 for 4 hr O~cnll y#ld. 70 g. After uparatlon of unructcd CH,SCI,H. 42 g of a frrctwn. 
b p. 124-127 , r~r I 43Y5. Jy I 0593. ucrc pro&ad cc/. ;I wmllar cxpcrlmcnt in rcf 2) 

Mcthylatcon ulth (irlgnard rcrgcnt gave a fr.tctwn b p U-87 n: I 4065. Jp 0 7186 
Bclou arc gi\cn compantl\c htcr~turr &la for tr~mcth~IJlhcnylwl3ncs and trlrncthylprop?l 

511anc1*.m 

bp ’ nif J” 4 
_- -_ .- _.- . ~. -- --- 

(CH,hStCII=CHCH, I 8b-R7 14086 
tCH,),SCH,CH CII, 849 I4074 ! 

0 7167 
0 7193 

(CH,),SI -C-CH, I U28 83 I 4070 0 7186 

,I 
CII, I 

(CII,),SIC,H.-n 90 I I 19lft 0 7020 

The Raman spactra rubrl;rntIatcd thJ1 the product obtained u;ls mdccd mostly (CH,)$CH 
CHCH,. I ml of thus frJctlon was treated uith 4 ml of cone HJSO, rcsultmg In a vlolcnt rwctlon 
accompamcrl by strong hcatmg and dnsolutlon of lhc whole product to luw 3 mmutc orgamc layer 
-008 nun thick 

(b) In rh prrstnrr of collorrlul cr~n. The cxpcrlmcnt ~‘3% conducted as abovc An autoclave YJS 
charged with I I9 g (I 05 mola) of CIl,.GCI,H. I32 g of C&I, (3 moles) and 2 ml of collo&l won 
solution pvred as reported 11 to ylcld 30 g of a fraction. b p I IS 130’ (bwlmg mrmly at I24 ,127 ). 
nv 14370. dr IO537 Mcthylatlon ulth Grignard reagent Icd to a substance. b p 8687 5 . II: 
I4050. d? 07181 (Iound C. 6 2 25. 62 !I; H. I? 97. I3 I7 C,I(,,SI rqulm: C. 63 08; H. 
I? t5; SI. 24 57. C,II,,SI rcqutrc%: C. 61 98; H. I3 M7. SI. 24 I>‘.) 

On trc.ttmcnt of I ml of the substance ulth 4 ml of cone II&O, 0 8 ml of the substance J~stolvcd 
to ICJ\C 0 2 ml of undwolvcd orgomc lrycr 

Raman \pcctrr rc\c.tlcd bnds ass~grtcd to (CII,),SICH CIjc’II, and (CH,),SlC,W-n 

(a) Rrucrton wtrh nrrrh~IJlrhlorortlunr A slamless steel autoclave ~3s charged uith I I5 g ( I mole) 
of CH,WI,II. I60 g (1 moles) of CH, - CIICN. I ml of Fc(CO), and 0 I5 g of hlCl, 1%~ air was 
subst~tutd by nltrogcn JIXI then nitrogen uas fed up to 30 rtm. After heating for 5 hr 31 12Gl30 the 
rcactlon rmxturc UJX fractlonatcd rn tutu to glw I20 g (72“, of theory) of z-mcthylJ~chlorosllyl- 
proplomtrllc. b p 59 60 :I mm. no ‘* I 4490 II,- I 1635. (Found: Mr. 38 74 Glc. for C,H,StClJN: . 
38 62) (Found: SI. I7 21. I6 88 Calc : SI. I6 71 “.I Titration of 0 I N NaOH gave: Cl. 42 49. 
42 41 C,H,SKI,% rcqulrc\ Cl. 43 l7”,) 

The structure of the adduct *as prowl 3s usual J.” z-Mcthyld~chlorcn~lyl proplonotrllc was 
mcthylatcd ulth mcthylmagmwnwd~dc to glvc z-trlmcth)l s~lyl proplomtrllc Ylcld 80’;. b p 
?l.S~/?O mm, nc 14245, J,- 08303 (Found. Mr. 39 I4 Calc. for C.H,,Sih: 3909). III ‘I. n: 
1423?,d~O8254 (Found: C. 56Q. 56 55; H. 1047, IO 37; SI. 2208. 22 39. C’,H,&N rquira: 
C. S6 63: H. IO 30. SI. 22 05’,) 
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(b) Rearrron wrh rrrrrh,vlrtlunr The cxpcrcmcnt uas conducted as u,th methyld~chlorostlanc. 

87 g (@73 mok) of trlcrhylsllanc. 132 g (2 5 moles) of acrylom~r~lc. 0 5 ml of Fc(COl, and 0 2 g of 

MCI, ylcldcd 92 g (73”. of thcorvt of a subsww. hp. 97-98 .U mm Rcpca~d Jlstlllatwn rcsulwd 

cn ny 1 453s. d,- 0 llJ34 (Found: Mr. 52 95 C.~lc for C’,H,,SX 52 Ml fl%_tnd: C. 63 77, 

63 4Y, II. II 38. II 31. SI. 1683. 1685 C,tl,,SS rcqulrm’ C. 63 85. tl. II 31. SI. 16~57”~ 

lhc mfra-red spzc’rum of thlr compund rcvcals a brnd 2205 - IO cm ’ Jwgncd to a-nlrrllcr 

4 Rtacrwn of rrhbl d-mrrcaptoc drrorr n rth acr ) lonrrrrlr 

(a) In fh prrwnrr of won prnrorarbon~ I A mlxlurc of ethyl mcrupwvalcrrtc (20 g. 0 I2 mole). 

acrylonwk (25 g. 0 47 molcl and won pcntacJrbon)-I (0 3 ml) was hcatcd for 5 hr. m an auwlaw 

afwr rubstltutlon of mlrogcn for .xlr at I40 I50 

Ihc polymcrlc prcclplcatc of acrylonltrllc was tiltcrcd OR rnd uashcd ulth chloroform. the fillrate 

and chloroform caIrJc1 wcrc poured together. the solvent uparJwd and the rn&c dwllkd In WCYO 

Ylcld of a&Won producl. 22 6 g ((Is’, of thcoe). hp I%-I60 3 mm. II: 14790. J,” IO599 

(I ound: Mr. 57 52 CJIC for C,,ti,,O,SN’ 57 73). (Found. C. 5S 66. 55 59,; tl. 7 95. 8 00; S. 

14 13. I4 28 Calc <‘. 55 (II. II. 7 90. S. I4 lW’,l 

The sulphldc produced ua< saponllicd ulth alLa 10 4<Jrhoxybulyl-2wrboxyclhyl sulpht&. 

m p 78 5-79 (Found: C. 46 2Y. 46 22. H. h 76,. 6 7M. S. I5 67. I5 75 C,tI,,O,S rcqucrfi: C. 

46 60; H. 6 79. S. t 5 J3O.r 7 he mlxcd mcltmg point ulth Ihc umplc produced on hydrotysls of 

J~arhtlox~butyl-?car~~~~~~x~c~hyl sulphldc showed no dcprc\wn. 

(bt In ~lvprrwnrr o/roUotcb/ ,ron The cxpcrlmcnl uas conducted 33 3borc. 

Tucnty grammcs IO I? molt) of mcrupttnlcr 3nJ 25 g t0 47 molcl of Jcrylonilrllc and colloidal 

Iron produced from I ml of Iron pcntacJrt*jnyl y~cldcd 24 5 g (VI O0 of thcoryl of pure adduct. Its 

hydrolyw Icd 10 4,Jrh,XyhuIvl-?r;lth~X~~Ih~l wlphldc. m p 78 79’ uhow mlxcd mcltmg pomt 

wth the umplc obt.llncd 31 In the prc\~ous c\pcrlmcnt shoucd no dcprcwon 

! Rrucrron o/ rthyl A~mrrraptowlrrurr nrth mrrh~lurr)hfr tn rhr prwncr of won prnrararhon~l 

Tlw cxpcrimcnt ~‘3s conducwd as ahovc 

Lthyl A-mcrcJpto\Jlcratc (I 5 5 g. 0 OV molcl mClhylJCyl3k (26 3 g. 0 3 molt) and Iron pcma- 

urbonyl (0 3 ml) ucrc charged In Jn 3u~cla~c and after sutntltutwn of nltrogcn for air hcatcd .II 

I30 IWO‘ for 4 hr D~rl~ll~twn of Ihc rc&lon m.w olcr the column gJ\c tirbcrhoxybulyl-?- 

urbomclhoxycrhylwlphlJc YwlJ. 20 I g(W5”_“f thc~,?l. b p 146 .I mm. nv I 17Otl.~’ I 0803 

(I ound. Mr. 64 I4 (‘JIG frv C,,H,,O,S, 64 30) (Found C’. 53 IO. 52 92. tl. 8 29, 8 IS. S. I3 32. 

13 I6 Calc : c. 5122. tt, X06. s. l?W”,l 

I Ighl grammcs of (hc wlphldc Ucrc upon&d 1~) y~cld 5 7 g (RS O_ of Ihcoryl of 4urboxybulyl-2- 

carboxycthylsulphldc. m p 78-70 (from watcrt The mlxcd mcltmg point ulth wmplcr from the 

prc\lou? ctpcrlmcntr and thou OhtJincd by hyrlrolywng producls produced rhcrmally and In the 

prcwncc of hcnr<l)I pcrorldc shoucd no dcprcwon 

6 Trbmcrc:utwn o/ rrh&nr tn thr prunrr oj mrrd rclrhon~lr 

1 hc cxpcrlmcms ucrc conducwl In 3 rocking swnlcss steel .tutu~l3\c (500 ml) ch3rgcd ulth 

cwbun WtrJchlorldc. chloroform or clhyltrlchloroacc~tc. the rcspccII\c mc~l hcuc~rbonylf0 I g) ur 

Iron pcnwwrbonyl (0 5 ml) The air UJS whsrl~utcd hy nltrogcn 3nJ clhylcnc mrroduccd. The 

rc.xIwn mlalurc UJI bc31cJ for 1-5 hr a1 100 I JO JnJ the prc*luslr fracllonatcd rn wcw. the rcsutls 

bcmg I~rtcJ In TJblc 3 

n A I) Pctrov and M V Vdown. I.-r ALuJ Yank SSSR. Of&l Khtm s’unh 1490(1957). 


