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Kinetics MPOC. Ch 7

We Cen never prove a Mechanism. We can only elinibively rule oul @ possible

MecChanism.

Kineic Study - experimental measuecments 0n a rxn migtue
- dek,-m.‘m'n? how fast produet forms  as a Hnckion of' Concentratiors,

'I'CMP, etfc.
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Rate = KR e conc ol ceacdonts
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How @Ast S is Consumed or how {asd
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Rate is hiahesl al inceplion — Slhws b zeo at dhe ed of the rxn
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—I-(-'msil'l'on S‘(a\(t 'rhgpn;)

* Assume the S + TS &< In

T Yoo Cen Wiease the (T3]

f_cbu-'h baum

S’M\F'TS =P *

< 1In fCﬂ/ly
3 e Lifelime of TS = bond vibradhonz 10~ 5!
\

kt‘= -{;31‘.1.'-’ rak of bord Vl'bra'/r'o/)

Yoy Cm'-nl'

'/—\c—h’vq(ioq (Zrametess : %*, DH¢, Ns*

Kq:i_:_(__Pl

K = trevsmission Coelf = |
Kg = Rolizmonn Conslenl

k*’ = kg
W

3 3 y
£ O TeYRT =y koo T YRT PR
~ = 2 s

Y= -226e3x + 10958 (See Fxcel Dak)

M- 22063 =5 AH= IS keal/iol
14

= DH' 4 RT = HS keal/mol + 0.6 = 4s.6*%

at 297K

Ds* -l.0as3 => DS*: 208 cal - 213 eu
R

mol-K
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cl
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= Plencks Conslont = 6.626 % 10734 J/s

=> k= o OWRT cbs*/R
T
J take 1n
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‘T
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Dala

y =-22663x + 1.0958

Temp (°C) kx 10° (s?) 1/T (K) In k In (k/C'T)
324.8 1.27] 0.00167238| -6.6687384| -36.821906
335.4 3.14] 0.00164325]| -5.7635325| -35.934272
345.9 4.75| 0.00161538| -5.3496107| -35.537457
355.6 7.1| 0.00159046| -4.9476605| -35.151054
367.2 15| 0.00156165| -4.1997051| -34.42138
376.6 29.2] 0.00153905] -3.5335866| -33.769834
383.8 44.8| 0.00152219| -3.1055471| -33.352815
394.8 84.1| 0.00149712| -2.4757487| -32.739622
c 20830000000
325
33
335
34
— 345
-
(@)
s %
£ 355
36
-36.5
37
375

0.00148 0.0015

1T

0.00152 0.00154 0.00156 0.00158 0.0016 0.00162 0.00164 0.00166 0.00168 0.0017
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Pm‘oa\)l\i\\? of KB

Acdivalina Pramet—s
AH* - lbend S-l-rcng-nns, So lvend €-GPCC“S

o) > o= ) Foler aprotic
SwZ: Et-S Igc-b\:l_‘ — E+-S---C--- T f help stalilize
erdothermic T K T TS = lowes M
Weale. {Dcrl-‘al bonds
DS* - ocder sained or lost seins {fom SM— TS
® - h‘lq,lg a dissociative 531?
Q \ t10 €0
j\ —
O - likely 0n assocative Shp
— -3l e0 -3l eu =-31 cal « 2K x \kaal
th‘/l—g"& - > ol - K 1600 Ca. |
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Yosholales € Principles Relakd 4o Kinetics

l. Wammeond Fostulate
The tronsition State Shuctore wost resembles Yha adjacend ractedd,
in-knwcdfak,, or produch thal it is Closesl in enesy do.

N

. Lak. TS — rcsembles Prbduc'} Ena’o-lkcrmic Cxn
. —  Eacly TS 2 sembles rraclend Esxothemic @<
\

3
rd

Ex: fZadicp.( ’JQIDjmq'llnn

+ ore  — 7 TS E]\-/k Eacly, TS

lesS cl B
-ervu'ng - ;€& Moz Corm.'nJ.
less 1 us H

breaking _— f & e beeaking

m™uch moe Szlec-l;‘ve

2. Qcac{-ivi’rj §<,|ccliv{4g Prociple
Qeac‘h'vi\'bf 8::'03 lm'jl«w- ITe) Cnersnj or
Having @ mere exolheamic <0 (s misre esembles rcachaJ)

Se,le,d‘wﬂj‘- Tna selective txn, one poduct is formed in a hishe~ yield
ther anothes.

Zx: Radlical /*’a/oycna-lnéo
Cl: is msee rcgc-’fvc, -”«m c--
™ *
Non-selecdive. Selecine 6 ¥
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3. The Cortin - “afnme.\"} Riﬂap’c.

/N

Ta f ITe cc iSomess, Coodsrmers,
I: oc inttwiediatkes al interconvert
TA by & Jew berries
Fs
P
™Major Minol % Only applics do rns under Kaelic Golol

{lelative encrsies o Ta+t ITe ae Meoningless. The product
QDMPO$)"‘IOQ (s Cof)~lr'o”tol A‘j "H’Ie %*- Of+;‘¢ ‘I‘(‘m? l»oo s')a'/'CS‘

!
T~ _
| D — —~~—~
/ less A\K/\) Wiore Slable
Slable
Laster L\gc:‘*—:: \gc——
l®

R ;Ii?c%\
Major
Rroduct

4. Finciple of Microscopsc Reversibihid

Zxns Proceed  theoush identical trovsition Stakes 1 inkrmediaks in the
Lorwerd ond reverse.

o o o O]
P'A.)J\OH + NOC\JS _— ?V\/’\OH = P"\/’\guz = Ph)\oc%
R Rook Lo S P idenfical b P->Sm
Sm
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S, ch{-f¢ Vs %Wodynamic cof)-IrD/

Kinetic Roduct = omed faskr — lower E TS
Thermo  Poduet = Lowest enasy /most Stable  product

H-8-

B
L K\ALKZ g

%Fg Zasker e

Themo P

tTe T e [\
@

KP fLavored
at low T

— TP

TP -(\avorcal
at hish T
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Kine, O s entsS

Kinetic measuemunts al a Smﬂe. -‘-:J\AP owde the rak law
L"O/lcngc, in fracdend or p—oc’uc.-l- Conc. over tioma

Copsider A+4B8+C —> P

"I rale T %2 with  x2CA7 = Ren is 15 orde in A
‘IF rake T x4 with  x2(83 = Ren is 2™ order in B
* Tf Chowing (€3 fate does not Chome. = Rxn is Zao ordes in C

Diffesentol Rak Egn @ dP] = kCAI*(BT*(cT®  => dC(pT.k{AI(&T®
(i.e. Rak Law) di ot

Overall Rxn Order = Srd

|. Take & reaciot - S-\UJy rak at Sevvel Ailfeet Concentrations
2. Ois cover the kinetic orde~ W/ yospedd 4o Yuat (ractent

3. Repeat Wl cach rrackent T sé%r”f {iesl order
Y. Wrike the rake law {or the ©on d["]
di
2¢ro order
Crzeacion) ’
|, Fiest Qf"d-tf
A—P = k(8 -
?3_1 O“ =k CA) T oL
U, Math PRGN Slope = -k
InCAJ = -kt + [~ (Al N
9 = mx t b +
2. Second Order (e 1) 2 T
A-\-Q — P d{PQ:-dCA :kCﬁj
ol ol 1
CAds Slope = K
\U, Math 1
_l_ - k+ + | < Calo .
CaJ CaJ, +
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3. Second Order (dype H)

A+R — P dCPT - -dCad - -d(8] = k(AJCE]
olt i d4
Tt Rate (g : In _CA_]_ = I( (CBjo - CA:|0>'€ + Iﬂ C_A_]& ,‘
(3 (81. .
9 = m X + L GsJ
kDilficolt do Simulloneously Meatder A 1R +

Y, %-e.udo Fiest Df"dﬂ' Cond.'\l)'or)s
*OUse one. reactend in lof'je_ Ex eSS Csjzfgjo

ko'as = \<l = \([.B—.‘o

d_[P_]: k(A1) - k' CA) Con divide k'/[g’]b do =t k

clt \E-o/ms-lcn-l-

“This Cen also be Used I B= Ca’mlgs*

) ; ~ H
Consider >£ T o — )i 4 HBr

Kinelic Zupts Lind xn do be I? order in 4Bu-Rr

Rale = k [>£r1 Swnee C-Br breaks £ C-O -QJMS, wee. Cen
deduce. this =n musk have at least +4wo

S. Tnidial Rade Kinelies
- S-\uoltg oon Kinedies al Iue Btg‘mninj of 'HA-L xN (PCP{'le CJD(W-UW'\D()\

=y

o

. hNo%ols \SSues assoc,ia‘\t.d w] k\j-Pmdoc-l «Qrma-'u’oq
Plot Slape = k(A
d ij = k(A 7]
1 !

‘t—-exe.qliq\lb\ Conslend al btsfnn'mj + 2
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(!I . Sko.dt) <lalec APP(DX'\/V\Q >N - S\Mp].‘(’\'-e_g a Complex Tale la\&\

The Concentration of reactive intowediale. IS Constent o!u-m:, e Txn.

\ . . |
A o T Bk p 0 ki, o ) meli Lo~
k-' A\ A \ g k-l '\\) g \\v/|
N—— —~ - fasd
Lo | >od ] ,, S\ow - e
> odu ¢ OT A RoS - '
One Scenaio
‘Zak‘: dEPj - k?_ [-_I-] Cej dl? = k,EAj - k-l [-Ij - kz_[Ij[BJ = O
di W\ ch r
' \ &y SSA
\“/ \ Slve -gr- CI-J
N\ kiCAJ = ki [T+ k, (36
QO‘C = \(o leA} (—B—S
ko bl (&) AN ki (a3 =07 (ko + ka(83D)
f k. ?? k--l T~ EI] = k\CA‘.&
% k. + k(37
Rar = k(A] 4o a jood Geproxmation
Cole of 4lomb Rte. = Tak Conslenls - Cone of Jorwierd Skps TS nevu
{or Susle (T Som fak Conslents and ways T Con heendn involved in cate

7 Re-2auilibeiom ?

V\/‘abmechonV\U—lL@car‘
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Myltigle (Cxo Coordinates
(WOhen o exn Way two OF mere Possible vathways, s Cen't be rtprcSenl-e.o‘ 00

QA Swsle Tzn Coordinale.

Coosider No Sobshdvlion
Nu 9‘3\ SNZ

X
/I\J'NP—-’/I\‘LXQ /)I(Q

Sal <+ Shz I/SMN 2 Nu
@ L |

Mo O Fercall - Jencks Plois
V»’tton'nj He the SO energy Sorlace C-om M -lop do\pn wlo rcspec/( o E.

R-X 4 NS No= R -X
R=Qk = R N
R=iP 5 WHas Sul Choacks
L
Mee Sighle \ZGD ‘2@
- Verpendicoler Mavement <@ R-No 4 %2
Ao more Stable Cornas
= onli- lla.mw\ana, E{lcd
Zxomple ! H\/\.K + B@ —_— = 4 RH 1 ><e
Hemx BH &~y
RO Eler
A * Make X© more Slable
© [lommend ECket = P mnore Stable.
Menr eacdenls. Ballel movomen]
of TS
u\ep QE' . - o Aoki-Hammend ERect = more Slable
x> 8 x© AP in El Corner
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