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Molecular Iiqurd chromatography was applied to the separation and analysis 
of thermally unstable organosllicon perorcides. The optimal conditions for the separa- 
tion of the o.tidatior, products of phenotsilicon compounds were determined and the 
influence of the amount of B,B’-oxydipropionitrile deposited on s&a get C-3 on the 
separation of these compounds was studied. By this method, bis(!-trimethylsilyl-3,5- 
di-rerr.-buty1-2,5cyc-cyclohexadien-G-one)peroxide was isolated preparatively. The degree 
of purity of fractions was deezrmined by molecular liquid chromatography and fR 
spectroscopy. 

Tt was assum& that the oxidation of phenoIsrlicon compounds (I-III), in a 
sirorlar manner to their alkyd-substituted analoue (fV), yields 4,4’-biscyctohexadi- 

enone peroxides (V-VIII), which can be used as a source of polymerization-initiating 
radicafs. 
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I-IV V-VIII 
I, V: R1 = Si(CH&: Rt = C<CH&: II, VI: RL = Si(CH3)&H5; Rz = C(CH&; 
III, VII: Rr = Si(CH&; Rz = Si(CH&: IV, VIII: RL = C(CK,h: Rz = C(CH& 

In order to study the mechanism of ‘he thermal decomposition of peroxides 
of this type and to examine their interactions with different classes of compounds. one 
must have pure samples. Therefore, it is important to have suitable methods for the 



zafysls and purification of4,4’-biscycfohexadieno~le peroxides. PreIimmary iavestiga- 
tioas &owed that liquid chromztogr~phy is the most suitable technique for the separz- 

tioa z~d anaIysis of EhtrmalEy unstsbfe perotides &hat decompose comparativefy 
easily. EEL the Iiterzture, there is aa evidence of appficatioa of this method to the study 
of the oxidation products of pheaa!silicoa compounds. 

AE investigztiozs Fiere carried out oa a Tsw%-SOI liquid chrom2to~2ph with 

i? ddecttic constant detector2d 2 staidess-steel ColUlliIl (ST m X 4 mm I.D.). SIIiCa 

gel C-3’ with a s.peciEc surface zrea of 250 mz,‘g uas used as the adsorbent support. 
. A Ezyei of ?,%r-5x~~diproopioaltrile was deposited from soIution oa to this silica geef. 

After thzs modifktion. the sew specific surface area \+as determined. n-Hexsme wzs 

useci as the eEuent and aaalyses were carried oat ii~ r05m tempertrture. 

Our investigations showed that the best separation of the oxrdatioa pwducts 

Is achieved OR a coiuma with 5 YO of @,jP-oxydipropioaitrile deposited oa silica geef C-3. 

This amount of fiqirid phase co_xesponds to ii surface covewge of approximately 0.2 
_mg/mz, which is mnch tess than the dense moaolzyer capacity of silica geel stiace. ft 

has beea sho~a~*~ that such an amount is adsorbed fairly ReK When the amount of 
B.,e’-o~~~dipropSonltnle oa szlics, gel is socreased to 10, 20 aad 3Oo/D (tkt IS, to 1.2 _ 
mg/mzj, tie efkieacy of column &so increases but the sefecctiv&y of sepzx&oa de- 
c333,ses. With 5,20 aad 30 T! of B,~‘-o~~~dipropionitrie, the specif;,c surface mxi of the 
a&o&eat decreases to 205, 185 aad 175 m’/g, respectivefy. 

The chronatogrzphic aaaiysis of tie reaction mixtare after the oxidation of 

phenol IV in pure oxygea and in the presence of potzssium hexacyznoferrate(IEI) r2- 

vzaled that -&e mixrue consists of four components. The mtia products were identified 
and are showa in the chromatognm in FIN. I _ The products of the therm& decomposr- 
noa of the pariE2d peroxide VIII uad,, @p vacuum at 140” were also studred. The mata 

prodact appears to be 2,S-di-terz.-batylbeazoqaiaoae-E,4. 

Fig. 2 shows a chromatognm of the reaction tixture after the oxiciatioa of 
pheao! I ia pure oqger, and in the presence of potissium hexzcyaaoferr&fII). The 
LW& products were identified by usiag an iateraat staadard. It is diEictit to extract 

peroxides from pbeao’r ox~&tioa reaction mixtares by using coaventioaal methods 
ttccaase of their thermrJ ins&b&Q _ Therefore, ia rhe present study preparative liquid 

chromatography w.zs used. The preparativeIy extracted substance @st peak in Fig. 

2) is tte product of re-grouping of 
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Fig. 1. Chromatogmm of the reaction mixture after the odd&on of phenol IV in pure oxygen ark 
in the presence of potzss~uz hesacyanoferrate. Chrom~to_gmph: Ts\et-301 with 2 drekctric con- 
stant detector. Adsorbent: &9’-oxydlpropionitrrile (5%) deposited OR sdica ge! C-3 (particle size 
3650,m-o). Eluent: rr-beAwe. Coh_u-rm: 67 cm x 0.4 cm LD. Flow-r&e: i-2 cm’/min; ambient tem- 
peratrrre. Peaks: I = peroxide VHI; 2 uld 3 = midenti%d; 4 -: t_6_di-rerf.-butyIbenzoqumcne-I,r 

Fig. 2. Chrornztograrn of the reaction mixture after the oxrdatiorr of phenol I m pure oxygen and in 
the presence of potzssium hexacyazofermte. Sepmtron conditions as in Fig. 1 but with Aow- 
rate 2.07 cm3/~rrGn. Pe&s: I = Ix; z 3, 5, 6 = unidentitied. 4 = peroxide V; 7 = Zrrimethy!- 
siZqt-6-rerf.-butyibenzocluinose-I.4. 

and the fourth peak on this chro_mat,ogram corresponds to peroxide V. After recrysta!- 
Iization of the prepared pero:ade from methanof, the pure peroxide V wzs extracted, 
the presence and purity of which were co&rmed chromatographically by using an 
mternal starrdard and by IR spectroscopy. 

Exami~12tion of the thermaf decomposition products of peroxide V showed 
that the mam product appears to be 2-trimethylsif~I-6-~eerr.-butyibenzo~~uoRe-E,4. 
the presence of potassium hexacyanoferrate, as in the oxidation of the above phenols, 
the foElowing compounds ivere identified (under the same conditions): peroxide VI, 
2-dimethytphenylsilyf-6-rerr.-butylbenz- I ,4 and the product of re-grouping of 

Fig. 3 shows a chromatogram of the products of oxidation of phenol 111. The 



main products of this oxidation are Fero_xide VII, 2-trimetfryfsrfyr-6-~e~~.-butylbe~o- 
quinone-I,4 2nd the products of re-groupiag of 

The chromatograms of the pbenof oxidation products SCOW that tic SIIXH~S~ 

retention tinges 8re time of pFQductS of re-grouping \n-Lie quino~eS haW the ge&eSt 

retatiorr times; peroxides have intemediate values. This order cm be attibuted to 
rhe fief that specific intei~olec&a~ l~lteractrons with the adsorbent weaken with a 
‘~ans~tion from srrbstxtuted q~~i~ones (whose active goups are not aif screened with 
ret-:.-b&y1 radxafs or other substituents) to peroxides (the active groups of which 
Zrie &I screen& by the corresponding substitutes). 


