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K#IHET~KA PE~POC~POBAH~q 1,3-~OKCA~[4E~OA]E{AHOB 

~.H.C~paeBa, N.B.~zpoHo~, E.A.EaHTop 

P.A.KapaxaHo~ ~ ~.~.PaxMaHEy~o~ 

Y@z~c~fi He@THHO~ ZHCTZTyT, CCCP 

HocTynz~a B pe~a~ 14 0~T~CpH 1980 
~p~HHTa ~ neqaT~ 19 AeEa6p~ 1980 

0npe~e~eHu ~ a H e r  napaMe~pN r zZpocz~znZpo~aHa~  

1,3-~o~can~noa~aHoB. C~opoc~B p e a ~ z  nponop~oHaz~a 

nepBo~ c ~ e n e ~  ~ 0 H ~ e H c p a ~  ~ a ~ o ~ o  Ms p e a r e H ~ o ~ .  3 ~ e p -  

r ~  a ~ r  C0CTaBn~eT 127,6 E~/MOZ~. Hpe~0~e~ ~ep0- 
~ H ~  ~ e x a ~ s i  p e a ~ z z .  

Kinetic parameters for the hydrosilylation of 1,3-dioxacycloalkanes have been deter- 
mined. The rate is first order with respect to both reactants. The activation energy is 
1-27.6 kJ/mol. The reaction mechanism is discussed. 

PaHee /1 /  5si~o no~asaHo, ~ o  1,3-~oKca~Knoa~EaHu Bsaz- 
~ o ~ e f i c r  c ~ p z a ~ c z ~ a ~ o ~  ~ n p z c y ~ c ~ z  ~ a T a ~ z ~ e c ~ x  ~o- 

~z~ec~B x ~ o p a c T o r o  Uz~Ea. H p e A c ~ a ~ o  zH~epec paccMocpe~s  ~ -  

HeT~ec~e 3aEOHOMepHOCTZ pea~zz r~p0c~Z~p0BaH~H STYX CO- 

e ~ H e H ~ .  

9KCHEPI~EHTAZBHAH qACTB. ~ x z ~ e c ~ e  aueTa~ (I-Ix) C~H- 

r  ~ o H ~ e H c a ~  ~ o a e ~  c napa~op~o~  / 2 , 3 /  z 0cy~eH~ 

neperoH~O~ HaA M e ~ a n % z ~ e c ~  H a ~ p z e i .  TpzsTzncanaH (x)  CZH~e- 

3apo~aH aS wpzx~opcz~aHa z 5pOM~CTO~O s ~ z n a  ~o z s ~ e c ~ o ~  eewo-  

~ s e  / # / .  Yr~e~o~op0AN os~aH,  HOHaH, Ae~a~,  yHAeSaH ~ap~a  "xq"  

~CHOZ~SOBaHN 5e3 ~OHOZHMTe~BH0~ oqZCTE~. KaTanz3aTopo~ cny~ 

~3B0~HN~ X~0~HCTM~ ~MHE ~apE~ "q~A", npe~Bap~TeaBHO HpoEa~H- 

H~M np~ we~nepawype 623-673 K. 
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CMPAEBA. ap.: FMI[POCMJII4IIMPOBAHI4E 

0n~Tm npoBo~mn~ B CTeN~HHH0~ pea~Tope  ~z~ i e ~ a n n ~ q e c E o ~  

aMnyze.  B pea~Top ,  CHa~eHHM~ Me~a~E0~ M ycTp0~CTBOM ~ H  0T- 

dopa npod B~OC~n~ X ~ ~ccne~ye~e 1 ,3-~o~ca~noan~aH~,  Tep- 
MooTaT~poBan~ B TeqeH~e 10 M~HyT ~ AodaBz~E EaTa~EBaTOp. B 
~eTaa~Eqecsy~ a~nyzy 05~OM 5 CM 5 pea~eHTN ~ saTa~saTop sa- 

peAensza xpo~aTorpa~Eqec~a (21XM-8MA, zeTeETop ~0 TennonpoBoA- 

Typa 373 K, r a s o ~ o c ~ T e z ~  - r e z ~ ) .  P a c k e t  n D O B O ~  MeTo~o~ 

BHyTpeHHero CTaH~aDTS, B ~a~ecTBe ~oToporo  c n y ~ n  y r n e B o ~ o p o ~ .  

PEBY~BTATM ~ 0~CY~EHIAE. B ~ccne~oBaHH~IX yCnOB~HX ~ a ~ -  

~ e c ~ e  s~eTan~  c e z e ~ B H O  pac~em~H~Tc~ nO O~HO~ ~B a~eTan~HNX 

C-0 CBHSe~: 

R ~ R' 

R ~  2 ZnCI2 
+ HSi(C2Hs) 3 - CH30CH(R)[C(R')2]nCH(R2)OSi(C2H5) 3 

X Xl - XIX OvO 
I-IX 

Y,XI R=RI=R2=H, n=0 
II,XII R=RI=R2=H, n=l 
III,XIII R=RI=R2=H, n=2 
IV,XIV R=CH., RI=R2=H, n=l 

V,XV R=R2~CH 3 , RI=H, n=O 

VI,XVI R=R2=H, RI=cH 3 , n=1 
VII,XVII R=CH 3 , RI=R2=H, n=O 
VIII,XVIII R=CH2CI, RI=R2=H, n=O 
IX,XIX R=R2=H, RI+RI=(cH2)2 , n=l 

KNHOTNqeCNN0 ~p~B~e pacx0~OBaH~ 1,3-~NOECaHa N TpNBTNZ- 

c~naHa He MeHee, qeM B ~ecHT~EpaTHOM N3~ITEe copea~eHTa ~ ~pN 

ROC~0HHHO~ ~oH~eH~pa~ KaTa~saTops ~paHc~opM~py~TcH B Koop- 
~HaTax In(Co/C)-~ B npHM~e, Hpoxo~H~e ~epe~ Ha~a~o E00p%~HaT 
(p~c. 1 ). 

BaB~c~CTS cK0pocT~ pea~ or EOH~eHTpa~ EaTa~ZSaT0- 
pa H0C~T C~0~H~ xapa~Tep (p~c.2). Haqaz~Ha~ o~opoc~ pea~u~ 

BospaoTaeT C yBeZ~qeH~eM EOHHeHTpaR~ ~acaz~Bar zo0,050- 
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CHPAEBA u ~p.: FH~POCH~H~HPOBAHHE 
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Pzc.2. SaBZOZMOOT~ HaRaaBHO~ cEopocTz peaR~z om Haqaa~HO~ 

~OUneHmpa~z~ Kar 

(T=413 K, ~ =2,76MOal~/a, g]=2,20 MOa~/a) 
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CHPAEBA H~p.: FM~POCH~HHMPOBAHHE 
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P~c.3. BaB~c~MocT~ EOHOTSHTb! CK0pOOTI~ rE~p0cEn~nzp0BaH~H 

1,3-~o~oaHa TpI~STEJ!OI~JIaHOM 0T TOMIIepaTypN 

([II]=2,76MO~IB/~I, [X]=2,20 MOJII~/~I, [ZnCl 2] =0,3 M0Yil~/~l) 

-0,075 ~/n. BMze 0,15 monB/n ZnCl 2 Ra~an~HaH cEopocT~ peaE~zz 

0T E0~NqeCTB8 ESTa~BST0p8 He 38BNCET. 

HpE H~SEFflX EOH~eHTpa~HHX ZnC12 paCTBOpHeTCH B ~CXORH~X 

peareHTaX. ~0B~eHN8 820 KOH~eHTpa~ Hp~BO~T E 0dpSBOBaHMD 

wBep~b~ ~aB~. MO~HO npe~nono~zT~, qT0 EaTanET~eoEaH aKT~B- 

HOCT~ onpe~en~eTcH B OCHOBHOM ~0nM~eCTBOM pacmB0penHOP0 ZnC12. 

EB BaBECmM0CT~ EOHCTaHT~ cE0p0c~E 0W ~eMnepaTypN onpe~e- 

neHa BHep~z~ a~T~Ba~ (pzc.5). 06mZ~ BE~ EOHCTaHT~ c~0p0oT~ 

rz~pocznz~ZpOBaH~ 1,3-~EOEOaHa: 

K : #,4.1013exp[-127,6• 

MeTO~0M ~OHEypzpy~I/fX peaEnz~ onpe~eneHa OTHOOZTeZBHaS 

aKTMBHOOT~ ps~a 1,3-A~OKCa~Knoa~KaHOB B r~pooz~aZpOBaHZ~ 

(Ta6n~al). 

Ka~ BETH0 MB Tad~hl, 1,3-~oEoenaH ~ 1,3-~Z0EC0naH aETMB- 

Hee 1,3-~EoEcaHa, ~T0 xapaEwepHo ~aH pea~HpoTe~a~Hx c 

reTeponzTz~ecKzM pasp~BoM C-0 CBHB~ /5,6/. Cy~ecTBeH~0 nOHZ~a- 

ew aETZBHOCT~ BBe~eHZe MeT~nBHOrO Z xn0pMeTzn~HO~O 3amec~z~e- 
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CFIPAEBA a ~p.: FId~POCM.rlIdIIPIPOBAHPIE 
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CHPAEBA n ;ap.: FM,/!POCI4.FIH.qFIPOBAH14E 

~H B ~ Z ~ .  Ta~, 4~eTz~- 1,3-Azo~oo~a~ ~ 4~eTz~- 1,3-~NoEoaH 

B 2-3 paaa ~e~ee a~T~BHN ~e3aie~e~H~x aHa~Or0B, 1,3-~oEoaH 

B HHTB pa3 asTaBHee 5,5-AzMeTz~-I,3-AaosoaHa. 
~HTepec~o 0r  ~TO ~ZO- donee ~e~ B 3 pa@a as~BHee 

TpaHo- 4,5-~MeTz~- 1,3-~zo~co~aHa. 

9TZ pesy~sTa~, ~0-BZ~ZM0~y, y~as~Ba~T Ha s~a~r 

B~ZHH~e npooTpaHc~BeH~X 3aTpy~HeH~ Ha CTa~z  CC~z~eHzH 

HSi (C2H5~C pea~zom~N~ ~eHTpo~ ~one~yn~ 1 , 3 - ~ o ~ c a ~ n o a n ~ a -  

~a - yrnepo~zcnop0~Ho~ CB~BZ C~-0. 
~o~Ho npe~no~o~zTB, ~To nOB~meHRa~ a~T~B~OCTB 2 , 4 - ~ o ~ c a -  

c~zpo [ 2 , 5 ]  O~TaHa nO c p a s i e H ~  C 1,3-AZo~oaHoM B~a~aHa yBe~- 

~eHZeM HanpH~eHZH mecTz~eHHOrO ~ z ~ a  sa 0 ~ r  B~HHZ~ cpexq~e~- 

HOPO. 
Ta~zz odpaso~, ~ e x a ~ z ~  r z ~ p o c z n ~ p o B a H ~  1 , 3 - ~ o ~ c a ~ -  

~oa~aHOB MOTH0 npe~ccaBzcB ~ c ~ e ~ y ~ e ~  Bz~e: 

R' R' r 

ZnCl 2 . ZnCI ~3 ~po~yETbl pea~nzg 
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