Konu4yecmeeHHbIU y4em eJ1UsIHUS
3amMecmumersisi Ha peaKyUOHHYIO
crnocobHocmeb
U e20 ucnoJsib3oe8aHue osns
UHmMepripemauyuu MexaHu3mos
peakuuu
Llenb: I3mepuTb KONM4eCcTBEHHO CTEMNEHDL
BITUAHUA NEKTPOHHOW NPUPOAbLI 3aMeCTUTENS

BONM3n peakLMOHHOro LIEHTPAa Ha CKOPOCTb
NN paBHOBECKE peaKLInK



[MonspHble 3 heKTbl B apoMaTUUYECKMX CUCTeMax

0-KOHCTAHThI [aMmMeTa - moJiyYyeHbl NPUA U3YYCHUM BIAUSHUS JICKTPOHHOU
IPUPOALI 3aMECTUTEJI HA KOHCTAHTHI HOHM3AIMN M- U NT-3aMeleHHbBIX
0eH30MHbIX KHCJIOT B Boje npu 25°C. Uem 0oJiblIe MOJI0KUTEIbHOE 3HAYEHHE
G-KOHCTAHTBbI, TEM CHJIbHEE JJIEKTPO-HOAKIENTOPHbIE CBOMCTBA 3aMeCTUTEJIA;
yeM 00JibllIe OTPUIATEIb-HOE 3HAYCHHE G-KOHCTAHTHI — TeM CHJIbHEe
JTOHOPHBbIE CBOMCTBA

Hammett Equation

or LO%(%{) = pGX
\ any

IXn




CmbIicn napaMeTpoB o 1 p

O — napamMeTp 3amMecTuTens (KOHCTaHTa)

o0 > 0 — akuenTop (yBenuunBaeT KUCIOTHOCTb BEH30MHOW KMUCMOThI)
0 < 0 — oOHOp (CHWXKaET KUCIOTHOCTb BEH30MHOWN KNCIOThI)

P — napamMeTp 4YyBCTBUTENMbHOCTU peaKkunn K OEUCTBUIO 3aMecTuTens,
3aBUCUT OT TUMNa peakunn a He OT 3aMECTUTESIA.

p > 1. B xooe peakumu Ha peakuMOHHOM LEHTpPe reHepupyeTca BbICOKUU
«—» 3apsa, npuyem boriee TpeboBaTeNbHbINM K 3aMeCcTUTENAM, YeM beH3oaT-
NOH Npn gunccounaymm 6eH30MHOW KNCIOoThl. Peakumsa cunbHO yCKOpsSieTcs
akuenTopamu.

p = 0-1: Ha peakuyMoOHHOM LIEHTPE reHepunpyeTcs HEBLICOKUN «—» 3apaa.
Peakunsa meHee 4yyBCTBUTESbHA K 3aMECTUTENAM, YEM Auccounauns
BeH30MHON KNCNOTbI. Peakuns cnabo yckopsaeTcsa akuenTtopamu

P = 0: HET YYBCTBUTESNIbHOCTU K 3aMeCTUTENAM, 3apsi HE MEHSAETCA.

p= -1-0: B xoge peakumu Ha peakLUMOHHOM LIEHTPE reHepmpyeTcs HEBLICOKNU
«+» 3apaa, peakumsa cnabo ycKkopsieTca AoOHOpaMu.

p <-1: Ha peakyMOHHOM LIEHTPE reHEPUPYETCHA BbLICOKUN «+» 3apsad,
peakuusa CUITbHO YCKOPSAETCHA OOHOPpaMN.



AHAYKTHUBHBLIH AT NN e MesomMepHbIT
TableJd.26. Substituent Constants’

Substituent Structure a,

nido CH,CONH 0.21 0.00 —0.60

! CH,CO, 0.37 0.45 0.19
CH,CO 0. 0.50

NH, —0. ~().66 -1.30

Br 0 0.23 0.15

(CH;);C 0 —0.20 —0.26

HO,C 0 0.45 0.42

Cl 0.3 0.23 0.11

‘ N=C 0.56 0.66 0.66
Diazonium N"=N 1.76 1.91

Dimethylamino (CH;);N —0.16 —0.83 -1.70

Eth C,HsO 0.10 ~0.24 —(0.81

CH,=CH —0.06 0.04 —0.16

C,H; 007  —0.15 —0.30

Ethynyl HC=C 0.21 0.23 0.18

Fluoro F 0.34 0.06 —-0.07

Hyvdrogen H 0.0 0.0 0.0

Hydroxy HO 0.12 -0.37 —0.92
Methanesulfonyl CH,S0O, 0.60 0.72

Methox) CH;0O 0.12 —0.27 —0.78

Methoxycarbonyl CH,0CO 0.37 0.45 0.49

Methyl CH; -0.07 0.17 —0.31

Methylthio CH;S 0.15 0.00 —0.60

Nitro NO, 0.71 0.78 0.79

Phenyl CgH; 0.06 0.01 -(.18

Trifluoromethyl CF, 0.43 0.54 0.61

Trimethylammonio (CH4);N~ 0.88 0.82 0.41

Irimethylsilyl (CH;),Si 0.04 —0.07 0.02

'J‘ — V"J _— "’J
O~ O\ o

-~

-~
~J

2 Values of 0,,, 0,, 07, and o~ are from C, Hansch, A. Leo, and R. W. Taft.
and o, are from M. Charton, Prog. Phvs. Org. Chem., 13, 119 (1981)




Table 3.27. Reaction Constants®

Reaction p

ArCO,H ——= ArCO, +H*, water 1.00
ArCO.H ——= ArCO;™ +H", ethanol 1.57
ArCH,CO,H —= ArCH,CO,™ +H", water 0.56
ArCH,CH,CO,H ——— ArCH,CH,CO,™ +H* water 0.24
ArOH —= ArO +H", water 2.26
ArNH5" == ArNH, +H", water 3.19
ArCH,NH;* = ArCH,NH, +H*, water 1.05
ArCO,C,Hs +"OH — « ArCO;, +C,H;OH 2.61
ArCH,CO,CoHs +"OH ——  ArCH,CO,™ + C,HsOH 1.00
ArCH,Cl + H,0 —» ArCH,OH + HCI -1.31
ArC(CH,).Cl+ H,0 ——— ArC(CHs3),0OH + HCI -4.48
ArNH; + PhCOCI —  ArNHCOPh + HCI -3.21

— 4.16. Tloabepure suavenns p, COCTREICTBVIOUINE N uaenennnu Hige PeaKiass, :
EHTe Baw BuOOp. Kovctanrte pedkuul: 42,45, 40, 75p 2,39, —7,29. v Kll d .OGMC
Peaxuuy:
(a) urTpOBanAe JamemeHHNX Gensona;
(0) noumdammy saMewesHuX GeuaoaTHON0E,
(B) ROHMIARBST JaMellCAHMX Gcnso.uq,ocq»ouosux KACHUT;
(F) peakinf samémieunux N N-ZnMeTHARUBIHUE C HOAMCTHM METHIOM:




— 4.5, Qupepennte SHaYCHHE P 0A7 PEAKUMK

v |
i e WO
\‘Qj(o/ e B =

HCXOAR N3 CAERYOMIHX ASHHBIX!

[lomaLuHee
3ajaHue

—4.6. Jlanw gOHCTAKTH CKOPOCTR MCTBAONPBOrO GOPAAK:E A% xa-raauanp)'euou KiHCAOTaMA
FAAPATANAN jameRtehnwx ¢Thpodos. Ilocrpokre rpaux 329ACHMOCTH STAX AJUHHX 0T ©
i ot 'h onpeneakte p y pt. OGBACKHNTE CMBICA NOaYVIEHANX PEIVABTATOB.

Javecrurean ,V o ’0'

n-CH;0O 488 000
n-CH, 16 400
H 811
n-Cl 318
n-NQO; 1,44

e




H. Brown O -mKaja !

CTaHJapTHAas cepus 1i 6 (combBonus, S 1, p=-1)
¢ — o Me Hy0-Me,CO Y
X/\\ p c—01 Q~c< — Qc OH
+napa Hapa MeTa
(bpayn) (I'ammer)  (I'ammer)
NH2 -1.3 -0.66 -0.16 NH2
H 0 0 0 H
MeO |-0.778 | -0.268 0.115 MecO
F -0.073 0.062 0.337 F

Cl 0.114 @ 0.227 0.373 CI

Ecmu 3nauenns IgK, /K KOPPETUPYIOT C G*-KOHCTAaHTaMH, 4eM C G, TO
H nyue .
B I1C o6pazyercs KATHMOH, conpsbkeHHBIN ¢ OEH30IbHBIM KOJIBIIOM




- —1) 8
CranpaprHas cepus IS © Hana (p=1)

X‘Q——Ill—/ HH =—= X N/ H Ht
NH NH

MeTa Gnapa © napa

-M NOo, 0710 0778 1270
CN~ 056 066 100

COCH, 038 050  0.84

+M  NH, -0.161  -0.660  -0.660

Ecnu 3Hauenns IgK, /K mydine KoppenupyroT ¢ 6 KOHCTaHTaMH, YeM
¢ ¢, T0o B IIC oOpasyercas AHMOH, conpsi>keHHBIN ¢ 0€H30JIbHBIM
KOJIBIIOM (MJIA CHUXKACTCS «+» 3apsi)



YpaBuenne 'amMmera 11 npeACKasaHUA CKOPOCTEN pPeaKuu

COgMe

k=2x10%Ms

CO,”

e

COy”

NO,

NO,

log(k .,/ /k,) =pc=238x0.71=1.69

L) 10— On(NO)=0.71

b <9 x k=98 x 10 M5!

Kakasa peaknusi ObicTpee?

log(k B! = PG, 5. = -1.31 x 0.23 =-0.3

k::) -0.3
ke /e, =103 =2
log(k, ro, =P, o, = -1.31 x0.78 = -1
-1 —
//!‘%/k =107 =0.1
kp/k nor=210.1=20

p-NO2

SN2p<0 7



YpaBHenue I'ammera 1J1s1 yCTaHOBJIEHUSI MEXaHU3MOB

. - t o He oraanuarorcs
M e D §©@ 5O © p->
A O—CHg* ™:0H —» O--CHy-OH | —» O CH,0H
' He00X0TUMbI
apyrue
p _ 2 23 Consistent with a medium-large positive pvalue 3KCHepI/IMEHTbl
{o l :0%9 I .0®
B /©/ﬁ.t0—CH3 i J©/'ELO—CH3 — O/i\o—CHa
) o ,
- OH OH
X :OH X 50 X

Consistent with a medium-large positive p value

p =-5.09->8 1-

MOA00OHBIN
C EtOH g :CI@
' MEXAaHNU3M
- Ecim S 2: Top ~—1-0
X M3-32 HeO0JIBIIIOI0
oty
D o) o H3MEHEHMS 3apsaa
= H + :Cl
O B pCaKIInun

Inconsistent with a large negative p value 1 O



N3rnbbl B Koppensaumm NammeTta MmoryT
cBuaeTeNibCTBOBaTbh 00 U3MEHEeHUn
NMUMUTUPYIOLLEN cTaauu npouecca

He Bce pearuun MOryr ObTh NPHEMJAEMO aNnpPOKCHMHPOBAHK' Ypaslie-
niem lasmmera wian oanoll M3 ero mMoanduraunfi. [IpHyaH TOMY HECKOALKO.
MoxXeT npoucxoanTh H3IMEHEHHE MeXaHH3Ma peakius Ho Mepe H3MeHeHHd
Npupoan samectarens. Hanpamep, B MHOrocTa/iufROl peakuMn oARa cTa-
JHST MOXeT OnpefeasTh CKOPOCTh peakUuH B 06j2CTH 3AeKTpOHoaKUenTop-
IBIX 3aMECTHYeel, HO APpYras cTajHa MOXeT AHMHTHPOBATh cKOpocTh B 00-
JACTH 3AEKTPOHOMOHOPHHIX daMecTHTeNed. CxopocTh 00pasoBaHus cemMHKap-
6azopoB OGeH3aAbplerH)0B XAPAKTePH3YeTCA HEJAHHCAHHM rpadukoM [aMm-
MEéTa CO 3HaueHsneM p, NPHMEPHO paBhuiM 3.0 VIR 3NEKTPOHOAOHOPHEIX
rpyni, HO okodo —0,25 anf saertpomoakuentopuwx rpynn [15]. Cuymra-
eTCH, UTO HaMeHeule sHadeHisl P HBANETCH Pe3VAbTATOM HIMEHCHNS CTANHK,
ONPEeAEARIOUIER CKOPOCTD PEAKIHH, '

f 0o o o
ArCH=0 4 NH:NFHCNH, == AréHNHNHCNHz

(IUMHTpYIOLIaM CKCPOCTE CTARDE ANA SACKTPOBOIOEOPHMX samecrnTeaeR)
(l)H O , B ¢
ArCHM{NH&NHQ = ArCH=N HENH: ~+ Hy0

(AEMNTHPYOINAR CKOPOCTL CTAIHAE AJA 33cKTPONOAKUOLTOPULLY JaMecrrroaed)

11



OTKNOHEeHMA OT JIMHEUHOCTU B KOppenauusax
[amMmeTa MoryT cBuaetTeribCTBOBaTb 00 U3MeHeHUuun

BCero MexaHmnimMma

e
General Reaction: @

(R=Me or Et)

Observation:

Log kX

ArCOOEt
0—-375

ArCOOMe
o375

e + ROH
H,80,

p=+2.0

1
I

0.0

1 }
0.7 14
Ox

For methyl ester hydrolysis, a typical straight line Hammett plot with a rho
value of -3.25 is obtained. Hydrolysis is favored by electron donation in the rds.
Initially, the ethyl ester hydrolysis parallels that of the methyl esters. However,
for substituents with sigma values greater than ca. +0.6, ethyl ester hydrolysis
is favored by electron withdrawal in the rds.

[nagponuns agonpos 6eH30|7|H017| KMCNOTbl B CEPHOWU KUCIOTE

12



T'uoponus sgupos benzounon kucromet ¢ H,50

13



An Example of a Change in Mechanism in
a Solvolysis Reaction Studied Using o*

The substitution of various leaving groups from 1-phenyl-
ethyl by azide or solvent (a 50:50 mixture of trifluoroetha-
nol and water) was studied as a function of ¢*, and the
results obtained are shown at right.

N e NS NN Y sl
A Hsol Y~ TS~

This plot is a slight variation from that described for
abasic ¢ plot, in that the reaction with solvent s used as
the reference reaction rather than a comparison to one sin-
gle substituent.

A very distinct break occurs. Those substituents with
near zero or negative o' values show rapidly increasing
azide substitution relative to solvent. Those substituents
with ¢* values near zero produce nearly equal mixtures
of products from azide and solvent, and finally, as ¢*
becomes more positive, the azide substitution again
dominates but with a lower absolute value of the slope
than with the negative ¢* value substituents.

The data are consistent with a change in the mecha-
nism of the substitution by azide from Sy1 to Sx2, which
occurs as the stability of the carbocation is decreased.
Those phenylethyl derivatives with negative o* values
(electron donating groups) undergo the substitution via
an Sy1 mechanism, and those substituents with positive
o values proceed via an Sy2 pathway. Furthermore, the
data supporta very clear reactivity—selectivity relation-
ship. As the carbocation becomes more stable (the left

side of the graph), it becomes more selective for the better
nucleophile (azide).

7.0

6.0

5.0

4.0

3.0 1

'°g(kazide/ksol)( M-1)

2.0

1.0 1

Richard, J. P, and Jencks, W. P. “A Simple Relationship between Carboca-
tion Lifetime and Reactivity-Selectivity Relationships for the Solvolysis of
Ring-Substituted 1-Phenylethyl Derivatives.” . Am. Chem. Soc., 104, 4689
4691 (1982).

14



KnHeTnyeckme n3otonHblie ap@ekTbl 15
(KAIT)

Xum. npupoga “C n °C ("H n ?H) ne
OTNINYAETCH, HO U3MEHSAETCH MPOYHOCTb
Sansifion state CBSA3W: Bonee TAKenbIi aTOM CBSA3bIBAETCS
boree Npo4YHOM CBSA3bIO

KnHeTndecknin nsotonHbi addpekxT

— OTHOLLEHNE KOHCTaHTbl CKOPOCTU
peakumn ¢ ydacTmem Yyactuubl,
cogepkaLlen nerkmm U3oTor, K KOHCTaHTe
CKOPOCTU peakumn ¢ y4acTMeM YyacTuubl,
cogepkallen Taxenbl U30Ton: kH/kD=1-1O,
k. /K =7-12.

B cny4dae y4yacTtus paspbiBa CBSA3U C bonee TSKernbiM U30TOMOM B
CKopocTbonpeaenswLwen ctagun peakunm (nepsuyHsin KUIM) ckopocTb
0bbl4YHO CHWXaeTcs (B crniyyae genTtepus H - go 7 pas, B cny4ae yrnepoaa
'°C — go 1,1), ecnu aTa cBsA3b pBETCA Ha Apyron ctaguu, To k /k =1 (HeT

adopekTa)

intermediate




HutpoBaHne beH3ona CynbdupoBaHue beH3ona

Het KM k /k =1

EcTb KWM k. /k =2

ATOT 3PP EKT HA3bIBAETCH MNEPBUYHBLIM, T.K. PBETCS

cBa3b C-D

F (*H)H No,

\
\
\

\

Jnepaus

re-nomeps *H*

nomepa H*

t enm SOH __

/ \
/

Jnepaus
g

e

I

@ [ \«nomepa *H*
\

e~ nomepA H*

Koopdunama peaxyuu

16



Vi30TONKELIC IPMEKTH MOXHO RAOMIONATL AaXe Torjla, KOrjla SsaMmeuae-

MBIl aTOM BOZOPONA HENOCPEICTReHHO lie vyacrtByer B peakumu, Takue
3 heKTH Menbille, 4YeM MNEpBHYHKWE KHHETHIECKHC H30TOnHMe 3IDPEeKTo,
YHYHO ONH JeXar B AHanasoMe &y/xXp = 0,7—15 H ita3nBaloTCa BTOpPUY-

HOLMUE KUKETUMeCKuMI usoronusiyy sgp@errasu, Tagkue H3oTONHBLE APdEkK-
bl MOTYT OHTSH Hopmaavuotsuu (ku/Kp > 1) Aam o6paujernvimu (KH};CD <2
< 1), H noapasaensiiores Ha &-, f- u 7., B SABHCHMOCTY OT TOroQ, OCV«
WICCTRBJCHO JH H3OTOIMHOE 3aMemenye MPOTHS MEHTepHEM OKONO Yiiepom«
HOTO ATOMA, NpeTepneBaiOlnero kKonajIenTHHE NIMEHeNHud, Ran Aajee o
tteny. a<BropHdunie H30TONHBIE 9HDEKTR MPOHCXDMAT OT HAMEHEHHs CTe-
(eHY KOOPHAHHAUKEY VOASPOAR NPH ABHMKEHAKR OT OCHOBROTO COCTOSIKESA K fie-
pexoaroMmy. EcaH sp’-raGpHan3oBayHslit B OCHOBHOM COCTOSIHHH aTOM. yrie-
pofa npeppallaeTes B MEPEeXOAHOM COcTONHER B Sp2-rubpupnsosaunsii, To
aTOM BDAOpPCAA, CBHSAHHLIN ¢ Takum yraepofaom, Gyiaer 8B Menbuielr Mepe
CONPOTHBARTLSH AedopmManusm. cegan C—H. Csobfoaa ZedopmamHOHWHX
xonebanuf 6yaer aasa csasnw C—IH Soawnme, uém ana ceasu ,C—D, Tak xak
ana nepsoit boxviie aMunATYA2 KoseSauuhi' (cBsisy C—H na 0,009 A anuu.
Hee, ueM css3p C—D); peaviabrarom 3roro aonxen OuTh HOPMANbHLIA BTO-
prynbi usotonusiil sPdext [18]. K THNHYHBEIM NpeBpayeHUsiM Takoro Tana

OTHOCHATCS] PEaKUHH COJbBOJAHIA AJAKHAraJiOregniaoB, NpoTeKawllHe yepes
ONpeneaaAuYI0O CKOPOCTh MOHOMOJACKYJARPHVIO CTaJHI0 HOHR3alHH A0 Rdp-
Gonuesoro woga. B npumepe (5) na cxeme 4.2 ans rugposusa n-meruabes-
SUAXAOPHAA TIo MexanuiMy Syl nupsBeneno 2Hauerue xyg/xp = 1.30.

Ecan npu o6pazoBaHHE NEPEXOAHOTO COCTOAHHA KOODAMHAUNS YBEAR-
YHBAETCS,; TO CnpapennnBo ob6paTHoe cooTnoesne, Adedopmannontye Koae-
Oanns OyAYT HCNLTHIBATE VBEAHUEHHOE cOonpoTHBACEHE, A Ovaer: wablwo-
AatbCa obpaweniinh #H3oTONALIR sddekr. [lpumep (4) cxemu 4.2 nadwo-
CTPHPYET Taryl pearuuto, O6pasopanuwe NH2ATHAPHHA CONPOBOXAACTCR
NepexojioM OT TPEXKOOPAHHAUHOHHOrO aToMa yraepoia (sp*~) K Terpakoop-
anHanHoRuomy (sp’-) u coorHoMenne Ky/xp = 0,73,




CYEMA 4.2 MPHMEPH KHHETHYECKHX H30TONHLX 530¢EKTOB

Péaxuzs

() fex. (18a]} PECH;—HT -+ Bre —> PhCH»+H*—Br
0 . . 2+ Q"

) fes. {186]} (C‘{s)a%—g"(i(CHa )2 "l" OH —» (CHa)i?;—C-fC(CHa)t
H* H* H

B )
3) fom. [188]} é—ﬁ(ca.),ron e <~> + (CHy)iN

4) '{cu. [18c)} CH.O—O—‘—CH‘=-O+HCN — CH:O—O—%OH
C==N

H*

: L | 7 H:O X
(5) {cn. {18a]) H;C~— ChcH ,ou" HsC l—OH

H*

CHY

\;:H,?’ | o




AP DEKT pacTBOpPUTENS
1. O0Wwmnn

TABJARIA 4.4, SHAYEHES AHSJEKTPHYECKON NPONHUAEMOCTH HEKOTOPBIX
OBLYHLIX PACTBOPEBTENER

Boanvuny @ BIATH W3 CopanoIxakon MO cuoficTeaN pacTsopRrened {22a)

R —— — —

-

ANDOTONNILE PACTROpHTEIA .
- ——iee [lpotorume pactsopatean 8
UeaoNEpPENE e BOANPRILE

s

I'excan 9  IMapnuna 12 Yrcycaasn Kucaora 6.1
Uernpexxropacrih Aueton 21  Tpudropyreycras

yraspon KHCAOTA

Auoxcan lFexcamernadocdop- 30 rper-Byrason

;{)naunn (rexkcameranoa)
Benson ; wrpoGenson 35 Amuuaxg
AdustTinopaft sdup 3 Herpomerasn 35  Dranoa
Xnopodopm duperaapopmaren a7  Merasion
Terparnapodypan : JrseTeiacynbHoKcH 47 Boja




CXEMA 4.3. BJRIHHE MOJAPROCTA PACTBOPHTEJNR HA PEAKIHH
C PASJNAYABMYE THINAMHK 3APSAOR

8« G+ :
A"+ BY —» AcB = A—PB HenoAspHse pacTROPRTIEAN cCROCOGCTBYIOT peaxamnM

f=« O+
A—B —> A..-B —o AT+ BY [llompume pacrsoprrens cnocoGeTBYOT PEAKMESM

A4B == AB - A-R Peaknua cpanunieNbHO HENYBCTRHTCABNE K nossape
HOCTH PACTRODHICIS

4
A—BY — AB ~3» AS+BY Peaxnnr rpemuoro ofIersanTca NMOASpHSIMK PacTpO-
PHTENRMHA

ALBt — A'B — A—B* Heuonapaale pacTSopHIeAN HeMHOMO cogefcTayior
peRKiEHsM

S 5

Me
— 8 Me-'-s—*(}m-------Cl

Me
Me—-(::—-Cl
S Me S Me

s S S s

loose solvation tighter solvation separately solvated ions
of reactant at transition state
molecule

S




KonuyecTBeHHbLIN yYeT BIUSAAHUSA pacTBOpPUTENS: ‘
ncnosib3oBaHue pPasfiIu4HOro poaa KOHCTAHT 1 Kostvait

- - Og
pacTBopuTesnien U KoppensauUOHHbLIX YpaBHEeHUN ke

= X

% ethanol
Table 4.11. Y Values for Some Solvent Systems

Ethanol-water Methanol-water

Percent ethanol Percent methanol Other solvents

100 100 Acetic acid
80 : 80 Formic acid
50 , 50 t-Butyl alcohol
20 10 90% Acetone—water
0 90% Dioxane—water

S
S

S
Me O Me &

+ S
S Me S Me

S S S s

loose solvation tighter solvation separately solvated ions
of reactant at transition state
molecule

S




2. Cneyndunyecknimn adPekT
pacTBOpuUTENS

Puc. 4.5. Cneundnteckne cOALBATALHOR.
uue shdexT,

{1) = [Mepexoaroe COCTOSKNE CHABHO COML-
BATHPOBAHO B pacreoputesae B, peaknnos-
Has cnocofKocts B pacteoputeae B no-

; Dagm gy Dagﬁrm armena, (2) — Ocucpnoe cOCTONHNRE CAIBHO

[TAESS cOnbLBATHPORANO B pacTsopurene B, peax-

{2) RACKHAA CROCOSHOCTh B pachOpm'eJle B
‘- DOBHKERA,
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10.0 keabfmol | CHWXeHne aHeprmu
aKTMBaUMKn peakuum
rmgponmnsa atunauerara
3a cyeT bonee cunbHom
conbBartauuum NC

Feacans = 140 kel cvictemont IMCO-H,O
nnn donee cuUnbHOU
—— PERSERN  COJ1bBaTaLIM NCXOOHOTO
B-Ba cuctemon EtOH:
H,O

CHWXeHne peakLMOHHOW
CNOCODOHOCTU aHMOHa 3a CYeT
cneundgunyeckon conbBartaymm
" NPOTOHHBLIMW PACTBOPUTENAMMU
(I Y
M= AM NN MOLLHBIX CUIN NPUTSXKEHUSA
MOBRAR Oapa HOPHWE arperar
- B MOHHbIX accoumnaTtax
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! . 17 | YBenuuerve peakumoHHom

O
( ] X CNocoBHOCTN aHMOHa 3a CYET

{

8 O _
(o} creumdu4eckon conbaaraLum
18-Kpayy-6 M LIS KaTVOHa 1 PacTBOPUMOCTY

COTLBATHPOBANRHE MOne-
KyA0fl xpayd-3drpa

i@xpayns
CHJ(CHJ),B ¥ KF e e C&(CHZ})F

Gex3oa
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