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B npeA~AY~eH pa60Te/1/ HaMH 6~no noKa3aHo, 4TO peaK4HR HyK
neo¢HnbHOro 3aMe~eHHR 6poMa acTaTOM B 6poM6eH3one HAeT CB~
COKHMH B~XOAaMH B roMoreHH~X pacTBopax TOnbKO B npHCYTCTBHH 
aMHHOB. no-BHAHMOMY, aMHH~ o6pa3y~T C 6poM6eH30nOM npoMe*y
T04H~e COeAHHeHHR, 06ner4a~~He npHCOeAHHeHHe acTaTHAa K ¢e
HHnbHOMY paAHKany. 4To6~ nony4HTb AOnonHHTenbH~e AaHH~e 06 
3TOM npo4ecce , 6~na H3y4eHa KHHeTHKa o6pa3oBaHHR acTaT6eH3ona 
B peaK4HRX C y4aCTHeM xnop- H HOA6eH30na H onpeAeneH~ 3HeprHH 
aKTHBa4HH npo4eccoa. 

3KCnEPHMEHTAJlbHAR 4ACTb 

Xnop6eH30n H HOA6eH30n 6~nH KBanH¢HKa4HH 4,A,a; nepBH4H~H 
6yTHnaMHH /n6A/ - X,4 . AcTaT, COAeP*a~HH, B OCHOBHOM 
211At ( T1 /2 =7,3 4,/, nony4anH 6oM6apAHPOBKOH BHCMyTa a -4ac
TH4aMH 36 M38 Ha ny4Ke HOHOB, B~BeAeHHOM H3 YCKOPHTenR Y-200 
Jla6opaTOPHH RAePH~X peaK4HH, B~AeneHHe H 04HCTKY acTaTa npoao
AHnH TaK *e, KaK a npeA~AY~eH pa60Te / 1/ soAH~H paCTBOP acTaTa -
0,01 M. no NaOH H, npHMepHo, 1% - no N2H 50H ynapHaanH 
AOCyxa, OCTaTOK paCTBOpRnH B aMHHe. 

PeaK4HH HyKneo¢HnbHOro 3aMe~eHHR npoBOAHnH B pacTBOpax 
15 MOnb• % n6A - 85 Monb• % ranoreH6eH3ona npH 140-210 'C a Te-
4eHHe 30-60 MHH. PacTaop~ HarpeaanH B aMnynax, noMe~eHH~x a 
*HAKOCTHOH TepMOCTaT. 

B~XOA~ acTaT6eH3ona onpeAenRnH ra3oxpoMaTorpa¢H4eCKH i 2, . 

PE3YJlbTAT~ H 06CYmAEHHR 

BenH4HH~ B~XOAOB H 3HeprHH aKTHBa4HH npHBeAeH~ B Ta6n. 1. 
KHHeTH4eCKHe KpHe~e 06pa3oaaHHR C6 H,; Ate pacTeopax, coAeP*a
~Hx xnop- HnH HOA6eH30n, noKa3aH~ Ha PHCYHKe. 

npe*Ae ecero, He06XOAHMO OTMeTHTb npaKTH4eCKH 100% B~XOA 
C6H5Al npH 3aMe~eHHH HOAa acTaTOM B HOA6eH30ne H CKOPOCTb npo-
4ecca. PaeHoaecHe AOCTHranocb 4epe3 5-10 MHH, nocne Ha4ana 
HarpeBaHHR pacTBopa. B~COKHe B~XOA~ 6~nH H B peaK4HRX C y4ac
THeM xnop6eH3ona. PaHee HH OAHHM H3 H3BeCTH~X MeTOAOB npoeeCTH 
HyKneo¢HnbHoe 3aMe~eHHe xnopa acTaToM a xnop6eH3one He YAaea
nocb, YeenH4eHHe B~XOAOB acTaT6eH3ona npH nepexoAe or xnop-
K HOA6eH30ny, 04eBHAHO, OTpa*aeT yMeHbWeHHe np04HOCTH CBR3H 



Ta6nm-1a 

Bb!XOAJ,!C5 H5 At /210 °C,60 MHH,/ H :rneprHH aKTHBal.-lHH 
/l40- 2 J0 °C/ npo1-1eccoa HyKneo¢HnhHOro 3aMe~eHHH a 
CHCTeMe 85 MOITb % ranoreH6eH30na - 'At--15 MOITb % IlBA. 

r anoreH6eH3on Bb!XOp; C5 H5 At E ( KKan,) 
( % ) A MOITb 

C6 H5 Cl 73+2 - 4,2 

C6 H5 Br 85+2 - 4, I / ! / 

C6 H5 I 99+1 4, I 

ranoreHyrnepOA C 93 AO 61 KKan MOnb-l / 3/ Ho senH4HHW 3HeprHA 
pa3pwsa~~HXCR CBR3eA He BnHRnH Ha 3HeprHH aKTHBa4HH npo4eccos 
3aMe~eHHR, KOTOpwe 6wnH OAHHaKOBW H OTHOCHTenbHO HeBenHKH no 
cpaBHeHH~, HanpHMep, CEA =29 KKan •MOnb-1 npRMOA peaK4HH HyK
neo$HnbHOrO 3aMe~eHHR 6poMa Ha HOA B a4eTOHCOAepma~HX pacT
sopax 6poM6eH3ona / 1/. 

nony4eHHwe pe3ynbTaTw He npoTHBope4aT HaweMy npeACTasneHH~ 
o ABYXCTaAHAHOCTH npo4ecca MemranoreHHoro o6MeHa s ranoreH-
6eH3onax C y4aCTHeM aMHHOB, cornaCHO KOTOPOMY cnepsa o6pa3yeT
CR no peaK4HRM THna MeHWYTKHHa $eHHnCOAepma~HA KaTHOH aMMOHHR: 
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PHC. 3aBHCHMOCTb BblXOp;a acTaT6eH30na, o6pa3yio~erocH B 
pacTBopax 15 MOnh % IlBA - At--C6H5Cl/1/ HITH C6 H5 I /2/ 
npH 2IQ° C,oT BpeMeHH CHHTe3a, 
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Ph-X + NRR'R" ~ (PhJRR'R")X-, /1/ 

a Ha BTOpoA CTaAHH OH pearHpyeT C HOHOM acTaTHAa 
+ - k -

( PhNRR'R")X + At-.-'.:l➔ PhAt+NRR'R"+ X. /2/ 

He3aBHCHMO OT HCXOAHOro ranoreH6eH3ona, Ha BTopoA CTaAHH npo-
4ecca B o6pa30BaHHH acTaT6eH3ona y4aCTBY~T OAHH H Te me 
peareHTW, H no3TOMY 3HeprHH aKTHBa4HH AOnmHW 6wTb OAHHaKOBW, 
4TO H Ha6n~Aanocb B HaWHX 3KCnepHMeHTax. PaseHCTBO 3HeprHA 
aKTHBa4HH yKa3wsaeT TaKme Ha TO, 4TO B H3y4aBWHXCR CHCTeMax 
peaK4HR /2/, O4eBHAHO, RBnReTCR onpeAenR~~eA CKOPOCTb npo4ec
ca o6pa 3OBaHHR Ph At : 

.:!!'-~At..._ 2K k.l PhXI l NRR'R"l [An 
dt 2 

Bw cO KHe CKOPOCTH H BWXOAW acTaT6eH3ona B peaK4HRX HyKneo
$HnbHOro 3aMe~eHHR ranore Ha s ranoreH6eH3onax c y4acTHeM aMH
HOB Aena~T 3TH peaK4HH HHTepeCHWMH He TOnbKO B TeopeTH4eCKOM, 
HOH B npHKnaAHOM nnaHe. B 4aCTHOCTH, CHHTe3 B CHCTeMe HOA6eH-
3on - nepBH4HWA 6yTHnaMHH B HaCTOR~ee speMR, no-BHAHMOMy, RB
nReTCR HaH6onee 3$$eKTHBHblM cnoco6oM nony4eHHR acTaT6eH3ona. 

AsTopw 6naroAaPRT m.C.KopoTKHHa H H.B.npoHHHa 3a opraHH-
3a4H~ 4HKnOTPOHHwx o6ny4eHHA, A.M.AKHMosy H B.11.Co6onesa -
3a noArOTOBKY H npoBeAeHHe 3KCnepHMeHTOB C acTaTOM . 
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