Loty M1 TTHTT IO

MELRFERTO_BLBRITLHB]R A+

b DOKFEFIKE

HHGHE  EWREE - BEHES

SCCHHMBHLEERP CD o, m-, p- BLU a-AR bV > L ZRR{LER L O REE
YRS ES L UHEECRIE L. m- BXIC p-RA M= Vit L TR, EHEHR (o
==1.34) it ot BRIZE B4y PRANCTED T LTSI, o-REBLE L2 A VDR
B p-RlEkoER LD L8 hEW, a-BE bz o Biltk (CGHCH:X) niEER
Rk X o o fHEHWTREFR op HBETT. p HIRALEHTCRRANM = VDR
Bio LTRm& il 0 e ) K& 2ADM —2.15 Hfbhik.

. LIS

b vz LB S TRAR L - R R —
ZRACSIRTTRAY L /b T A5 Pz RO
RAEBHL N A FA XD 60 -NO, iz X KRBk
ERIELBROIABY, ¥ BB CORETH,
*NO; 12 & 57kR3Itk & Rt MEEIXMA-Brown o
RS o* iz X 3 Hammett Bcial-Si3 o h,
90°CTD pfillix —1.40 THoAY, ¥ VIR
{EER Iz L THBOREIETH 325 ThTh90°C
ULoBECRIMZ VERET A, ZZ Gt ZBE
BRI U CBUE AT CARTEME 22 radE (bR & A
ELTHY NO; 2L 3R bz b &DKRE]
& B OBt S HIRREOEBENE, +0 b
BIREOME, a-BRBKOLRE, 2 EIZoVnTRHEL
R EMET S,

2 R 5%

2-1 B - 4

BEREBBLIVOYT R vv 75 7 4 —NIGENS
BLLTHWESBRER+RTHBA—EAE LT
2w 57 CHSRTRWE, BEltmERmRT
IREBEIEE RV e ZRMEERIIRNS{LZEGERORD
Yok b7y IMTHALTHV .

2-2 R -1

2-2-1 PyINLHBTCONGRE

ZHHORBREUN R 7 e G5 EBRL, 7
EREC23L5I2 100~250mi DA RT7FRAathT
P BRI AR L R LSE Lic. S oRISHE

HAKBE 8 A0ARH
* MRATLPABIUCLEEN 113 NE TR AL 7-3-1

25ml Y a3 FAOHDOVWAEERY 80mln
7523k, FSATARDA>RLF2 -
FTHHLE. HRFIATAATHALE 2mik
RoOFGERET 1.00m! OEE_ERLERT & L
Y, FFMPLAREHSPICML, H—ickE
ro ZORKTWH Iml FERBPCLY, AEK 2ml
OHBH T ABT i At BIBREFATAR
BeRmAL, AEDEBEILSER. T bZDT v
FAOREHLI, OS5 E@MELAET IV 8~
10 A%#BFREEHC R & h 2 HRKRD 3 v il
PIZEFT 5. HRBPORE, HH 37 Fho
ERoMERRROBITICRYRENI L ERT S
7oz S Bic i | BloBHRIR T2V DD
LEBEELLHE Lz, Fhd o, REORBBIZLA
2o THINZESHMR CRE £ R L.

HEfE» RHLE 7 it khiz BLT D&
L, s olifile. RERSHEMRTICE
L» 0. INNaOH ki< 2 Blf->TH 6, DB
KBORFLRL X UNBREHEN R I e~ b V5
7ML,

2-2-2 P INhTCOHRBRS

FISBREBRL, A27 53 CRE{LEBERIC
BWRELT, 0.01~0.05M iR L. TR
25mi &, WHPSUEOHL LIS, vy arLan
Boownwk7zszaick ), 1.00m! ofEkL—g{L
FEREMZ, 7708 Iml ART, HUTEEX
o

* «NO; & NO, toRfiRety

2 — IRARE LS

;™



¥

2-3 SFHLUVT—20E
MDD L FHRTd % .

3. HRLER
3-1 m- XU p-ER LB OKRESIK
=2ORBRIR

m- LU p-{ARH b vz L R EHE L ok
R, SOCToMNSUEDE Y% Table | IZ5RL
7o Z ORI Hammett sUzMTIHRO DD LT
&, oA s5hiz. ¢ LU ¢ {E Brown 5
Of>? ERA L.

Table 1 Competitive reaction of substituted
toluenes with nitrogen dioxide (CCly,
90°)

A=RiCHMe; B=RaC;HMe;

T=CsH.Me

Ra R |Ago| B ka/kn ka/kr

m-Me | H 0.2 0.1] 2.60 £0.12¢ | 1.30
p-Me |H 0.2 0.1] 5.36 +0.25 |2.68
pF |m-Cl |0.10.1 310 £0.18 |0.926
m-Cl H 0.1 0.1 0.299+0.008 | 0.29%
p-Cl H 0.1] 0. 1) 0.649:0.009 | 0.645
m-Br | p-NO, | 0.1{ 0.1] 2,91 +0.09 |0.278
p-Br | p-Cl 0.1/ 0.1 1.00 £0.03 |0.647
p-1 p-Cl 0.2 0.1f 1,18 £0.06 |0.770
m-CN | p~-NO; | 0.1] 0.1 1.78 +0.06 0. 170
p-CN | m-NO,| 0.1 0.1} 1.58 +0.05 0.127
m-NO, | m-Cl 0.1 0.2 0.35140.005 | 0. 105
p-NO; | m-Cl 0. li 0.20 0.31940.007 | 0.0955

a Initial concentrations of rubstrates A and B
(M).

b  Relative rate pes H atom.

¢ Standard deviation.

log (k/ks)=—(1.5140.08)a+0. 114 (i )
n=12; s=0.08; r=-—0.986
log (k/ke)=—(1.34+0.05)p* —0.011  (2)
n=12; $s=0.06; r=—0,9%
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Table 2 Pseudo-first order for reaction of
toluenes with nitrogen dioxide in CCly:
[N:OJtar=0.62M.|

Compound Temp ky(min-*)
Toluene L 120° 0.04! +0.00!
m-BrCH Me ‘ 120 0.0129+0. 00035
p-CICeHMe i 120 0.0243+0. 0004
pCICHMe | 90 0.0035:0. 0001
p-NO.CHMe | 120 0. 0047 0. 0002
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Fig. 1 Plots logk, vs. ¢* for the reaction of

nuclear-substituted toluenes with nitro-
gen dioxide in CCl,
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Table 3 Relative reactivities of ertho-substi-
tuted toluenes towards nitrogen
dioxide in CCI, at 90°.

A=R,C;HMe; B=RpgC;HMe:

T=C,HMe
M| R [ s [
o-Me | H 4,03 +0.19 [2.02 | 0.69
0-Cl | m-NO,| 2.83 +0.16 [0.232 | 0.36
0-Br | p-NO; | 0.92 +0.03 |0.088 | 0.136
0-NO; | m-Cl | 0.177+£0.003 [ 0.053 | 0.56
0-NO,» 0.085% | 0.57%

a Relative rate per H atom.
b Relative rate at 120°, from kinetic measu
rements.
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Table 4 Relative reactivities of a-substituted
toluenes toward nitrogen dioxide in

CCl, at 90°C.

A B ka/kn ka/kre
PhCH,Ph PhCHO 0.51 +0.02 [13.7
PhCH,CH,Ph | PhCH,Ph 0.232+0.013| .58
PhCH,OPh PhCH.Ph 0.8 +0.02 [IL.7
PhCH,Br m-CICgH Me (0.89 +0.01 | 0.40
PhCO,Cl PhCH,Br 2.29 +0.007| 0.91
PhCH,CN m-CICgH;Me |5.59 +0. 16 | 2.50
PhCH.NO, 0.027v
PhCH,COOMe 2.9b
PhCH:Me 10. 3b
PhCHMe, 44,40
PhCHCIMe 14. 5V
PhCHNO,Me 0.032v

a  Relative rate to toluene per H atom,
b Obtained from kinetic measurements.
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Fig. 2 Correlation of the log(k/ko) values
for reaction of PhCH,R with -NO; and
for reaction of PhCH.R with N-bro-
mosuccinimide?s?.
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Fig. 3 Plot of log (k/ks) vs. o} for reaction

of a-substituted toluenes with nitrogen
oxide in CCl; at 90°.
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Hydrogen Atom Abstraction from Substituted Toluenes
by Nitrogen Dioxide in Carbon Tetrachloride

by Tadao Yoshida, Takeshige Wakabayashi
and Keiho Namba

The relative reactivities of a variety of ortho-, mata~, para-, and alpha-substituted
toluenes with nitrogen dioxide in carbon tetrachloride at 90° have been determined

by competition and kinetic experiments.

For the meta- and para-substituted toluenes,

a polar effect (p=—1.34) was shown to be correlated by the Hammett equation with

the ¢* constants and was similar for the reaction in benzene solution.

The ralative

reactivities of toluenes bearing ortho-substituents are somewhat less than pare-isomers.
The reactivities of alpha-substituted toluene derivatives (CgH;CH;X) show a reasonable
good gp correlation using the ¢} values of the substituents X ; the p value is substan-
tially more negative (—2.15) than that observed for the reaction of ring-substituted

toluenes under similar conditions.
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