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PEAEEHH d--METff~CTI~PO~A C AHETA]IB~tTItllIOM 

M.F.Ca~apo~,  H . P . H z r M a ~ y ~ H ,  B.~.EOM~CCapoB 

\ 

Y~HMCg~ He~THHO~ gHCTgTyT, EHCTHTyT XHMHH Ba~g~pcgoro 

~ a n a  AH CCCP 

HocTynz2a B pe~a~Hm i~ ZDHH 4975 

Peag~zH Hp~Hca ~ - M e ~ c T ~ p 0 ~ a  ( I )  C a~e~asB~er~oM ( I I I )  
BIrO~OPeHHOM paCTBOpe Bo~a - n - ~ o g c a H  (40-60% o 6 . )  B Hp~- 
CyTCTB~ H2SO 4 H 0 ~ H H e ~ c ~  g~HeTz~ec~oMy 3ag0Hy 
W 3 = k ~ [ I ] ' ~  �9 B p e a ~ 0 H H 0 ~  c~cTeMe npoTe~am~ r ~ p a ~ a n ~  
~ep~sa~H (I). EOHCTaHT~ c~op0c~ r~pa~a~z ~I ~Me- 

p~san~ k~ ~ peag~H Hp~Hca k~ 3aB~CHT OT E~C~OTHOCT~ 
cpe~M:igk~1=-3,36-1,11.Ho; IgE~=-2,84-1,11.Ho; 
igkB=-2,35-1,32"Ho. 8HS~eH~H 3EqHepHMeHTa~BHO~ DHeprHz 
aNT~BSKH~IO,7; 27,8; 23,8 EES~/~O~B, COOTBeTCTBeHHO. 

The Prins reaction of acetaldehyde (III) with ~-methylstyrene (I) in 40 : 60 
vol. % water-dioxan in the presence of H2SO 4 obeys the rate law W3= k3~!] [II]. 
In addition to the Prins reaction I undergoes both hydration and dimeriza- 
tion. The rate constants for hydration (kl),  dimerization (k2) and for the 
Prins reaction (k~) depend on the acidity of the medium,, lg k I = -3. 36-1, llHo, 
lg k 2 = -2. 84-1, 11 H o. lg k 3 = 2. 35-1. 32 H o. The experimental activation 
energies are 10. 7, 27,8 and 23. 8 kcal/mol, respectively. 

KZHe~Ka EOH~eHC3~ffH 0~6~ffHOB C a ~ e r ~ a u ~ ,  Kp0Me ~opMa~- 

~ e r z ~ a ,  ~o HaCToHmer0 BpeMeH~ He ~3yyeHa. HeMH0r0u~C~eHH~ ~aK- 

�9 e ~aHHMe ~ nO ~i-IeT~Ke nOOOqH~ npoEecco~, conpoBom~amm~X 

pe a K~m Hp~Hca ~ ] .  

B HacToHme~ paSo~e HaM~ ~3y~eHa ~HeTz~a Bsa~Mo~e~cTB~H 

d,.-MeT~cT~po~a C a ~ e T a ~ e r ~ o ~  B r0M0reHH0~ cpe~e B np~cyT- 
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CACAPOB . ~p. ~-METH/ICTMPO/I C AUETA/Ib~EFHZIOM 

CTBMM H2SO4, 8 TaKXe E~HeTMEa r~paTa~ ~ ~Mep~sah~ one,s- 

Ha. B KaqeCTBe paCTB0p~TenS Mcnon~sOBaaM cMeo~ B0~H (40% od.) 

C n-~o~caHou (60% od.). 

BEoHepMMeHTa~BHaH qSCTB. H-~OEOSH 0qM~8~M H0 MeT0~MKe [2]. 

~S 0HMTOB np~MeHsnN cBe~eneperHSHHS~ 8 E e T s ~ R ~ e r N ~  N ~-MeTMa- 

CTMp0a. CepHas EMC~0T8 NMen8 EBanM~MKaEND "X.q.". 

PeaE~Mm np0B0~ZnM np~ 45-60~ B 0TeEnSHHg~TepMoOTaTMp0- 

BSHHOM peaET0pe, CHSO~eHHOM 0dpSTHSM X0n0~MnBH~EOM. UepeMemN- 

BaHNe peaKKMOHH0~ oMecM ocy~ecTBaSaM C n0M0~Bm MaFHMTH0~ Me- 

SRnEM. Hpe~BapMTenBH0 dNn0 ~CTSHOB~eH0, qT0 npM 600C yH00 snB- 

~eFH~8 ~3 peSEK~OHHO~ cMecM HBZ~eTOH HesHaqNTe2RHMM (OEOaO 

Ba ENHeTNKO~ peaEEN~ cne~x~ no ~3geHeHNm KOHEeHTpaENN 

~B0~HI~X CBHBe~ B npodax, 0TdHpae~x no xo~y npo~ecca. BTy cyM- 

.apHym ~0HneHTpa~m (C), c~a~BammymcH ~ ~oH~eH~paK~ @-Me- 

TN2CT~pona Nero ~ e p a ,  2,4-~NSeHM~-4-MeTNnHeHTeH8"~I, OHpe~o- 

2HaN d~aMHepoMeTp~qec~M T~TpOBaH~eM 0,125 H dpo~H~-6poMaTHO~ 

cMeoBD [i3. BHaqeHMe ~yHmKm~ KNC~OTHOCTN ra~MeTa H 0 BmqmCaSa~ 

no ~SHHNM pad0Tm [33. 

PeBMaRTaT~ ~ ~X odcy~eH~e. KOHCTaHTM cEopooT~ PM~paTaK~ 

oc-MeT~aCT~poaa (I)k I ~ ~ro ~Mep~sa~ k 2 B 2,4-~eH~a-~- 

(III) k 3 onpe~e~sm~ ~CXO~H ~S TOrO, qTO y~asaHH~e npo~ecc~ 

npoTemamT napa2mem~mo, np~ STOM o~e$~H pacxomyemc~ no peamm~ 

nepBoronopH~a [~]. 

kl/k2=(Co-2 ~) /D:~] ,~ ,  a k=(2,SOS/t)'lg~C o- ~oo)l(C- [I~oo ~ , 
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CA@APOB ~ ,~p. ~-METH.qCTHPO/] C Ai[F.TA/IbBEFHGOM 

rAe C - KOHEeHTpa~Hs ~BO~HB~ CBR36~ B MOMeHT BpeMeH~ t 

(np~ t=o, CfCo), [II]~ o- Ir ~uepa np~ t - - o o .  

k f k ' =k l+2k  2 (B 0TCy~OTB~le a~Ae~aAa),  k=k"=kl+2k2+k ~ (B ]IpB- 

cy~c~Ba~ a ~ A e r ~ a  np~ ~ I I I ]  o>> [I] o). 
if3 noc~e~He~o ypa~Heff~ o~e~yeT [~]: 

Ig( o-C ")=lg{( O o- [II]oo) [1-exp (-kt ")]} -0.434 k%. 

rAe t'- He~omopoe BpeMs 0W eaqa~a pear,as, npemuma~ee nepao~ 

no~ynpezpameH,, .oxoAHoro o~e~Ha, C'- KOHEeHTpaEaN ~BO~HI~ 

OBff3e~ ~p.  t+t: Pe3yyr~TaTU OIIBTOB yAo~eTB0pNTO~HO y~aA~- 

Ba~cg ~a np~uue ]3 ~oop~.Ha~ax lg(C-C')- mpe=~ (pac. ~). 

~o ec~ nop~Aos npo~ecca rlo 0~e@~Hy nep~u~, q~o cor~acyeTcff 

C l~'l'epaTypHBuff AaHHBU~[I]. ff3 npgm~x, ffp~Be;~HH~iX Ha p ~ c . i ,  
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PHC.~. ~3MeHeH~e KOH~eHTpa~ Henpe~eyr~H~ Bo BpeMeH~ 
( 1 ,  2) ~ o0pado~ca ~r KpzRux no ae~oAy 
FyrreHre~Ma (I. 2;) 

- B OTCy'rCTB.e a z ~ e r ~ a ,  2 - np~ npo~eKaH~M B 
c.cTe=e peazcImW Up~Hca. 

(t~176 Ho=l ,~; [l]o=O,O~uo~/~; [ I l l ]  o=0,8uo~r~/~. ) 
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CAr  u ap. ~-METHf lCTHPO~ C AHETA~B~EFH~OM 

B u ~ c a s ~  k , a Tazxe  [ I I ]oo (no  B o a ~ a o  o ~ c e q e ~ a  aa oc~  o p -  
p 

~HaT np~ t---O),noc~e qero Naxo~M~ k l /k  2 �9 k l ,  k2M k 3 onpe~e- 

~ no ~aHHu~ ~Byx napaa~e~Hux onu~oB, o~ma .a zo~opux npo- 

so~m m OTCyTOTB~e a~eP~Aa, ~pyro~ - np~ [III]o/[I]o= 80; 
[III] o ~ [I]o- sa~am~Hue ZOHUeH~pau~ peare~os s pae~sope. 

3HaqeH~ k l ,  k 2 ~ k~ np~e~eHN ~ Ta6~ax ~ g 2. OTHO,O~TO~SH8~ 

noPpemHOCT~ onpe~e~eH~H EOHCTSHT cKopooTH p o a K R ~  • ~ .  

~ HpmBe~+HH+m T86~mK Ha~eHO (55~ Igk1=-3,36-!,11.Ho; 

igk2=-2,84-1,11'Ho; igk3=-2,352-1,32"H o 

k1=4,3.102exp(-10700/Rm); k2=3,7.1014exp(-27800/RT). 

COP~SOH0 [~] kl/[H20]=2,84-10-5 ~/M0~B-COE np~ 25~ 

[H2SO ~ =2 MOaB/n., ~TO 6n~3~0 Z no~yqeHHoMy HaM~ 3HSqeH~m 

kl/[H20]=2,70.IO-5a/M0~B.ceK B Tex xe yCnOBN~X. 

EOHCTaHTa c~opoc~  k~ ~ e ~ c s  3~eKT~BHO~ nce~Ao~oHo~o~e- 

zy~p~o~  ~oHc~a~o~, n o c z o ~ z y  oHa aaB~C~T OT Ha~a~io~ ~o~- 

~ e ~ T p a ~  a ~ A e ~ A a  B pacT~ope (pzc .2 ) .  s SS~C~YOC~ ~ e e ~  
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CA~APOB ~ ap. ~-METM~CTHPO~ C AHETA~hflEFH~OM 

BN~: k~k'+k 3 ~II]o , r~e k 3 , 5HMo2e~y~pHaH KOHCTaHTa C~O- 

pOCT~ pea~u~ Hp~HCa. ~s Te~HepaTypHo~ 3aB~O~MOOT~ Ha~eHO, 

q~O E~=2~,8 ~a~/Mo~r~, c~e~oBaTe~r~Bo, Hp~ Ho=0,85 

k3= ~,6i0~2exp(-25800/RT). 
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