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P 4 1 the muie bulky «-butyl group is incoming group then 0% of the artho
i 4re obtamned. | i
% el - mportant factor whach atfects the o/p ratio is the inductive effect, For
zenes BAve artho products as follows: L
Pl 305 PhBr 385 PHE 41%. Tt should be noted that this is opposite tw what would:
L on e basis ot stene etfect alone. This 1s because fluornine which has the strongest = | =--1f':*.f?ff"-'.l-‘f _-
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paloscas has preater deactivating effect at the ortho position compared to the para than chlorniie
fect of chlorne 15 greater than that of bromine, which has greater effect than that of wodine
ectrophilic substitution, amongst halobenzenes, fodobenzene gives the largest amount of ﬂm'* ¢
fluorobenzene the smallest. This indicates that in the case of halobenzenes = mﬁﬁ’ b
-' '. tes over the stenc effect in governing the o/p ratio. ,'

] INTRODUCTION OF A THIRD GROUP INTO THE BENZENE RING

 The two groups already present on the benzene ring determine the position l.nlr.t:fl l:lP byvllil':‘i:l “.md

amune group. The following generalisations are helpful in predicting the nncntuyu:;.an‘ _n:.'::.mt= ri;nre

() When both groups already present on the benzene ring are ortho, pard: "chl’"lf‘ following
powerful group controls the orientation. The directing power of each group 1s in e

order :

8 :

é:—NIIE:}NR;:’OH}OMa, NHCOMe > Me > X Rt R
This has been illustrated below where the qualitative amount of substitution 15 |nf:i|calcd y !
number of arrow heads, and the number below indicates the number ol isomers ;.

OH Me Me Mg ¢
=3 OH ~ ‘ > Cl
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e L ogron T te ARG introduce a third group. The following is
-+ -th groups are meta directing, it is difficult to introdu | :
| (ii) ::;ﬂ;e;—;ral -%j rde]:r) of directing power of each group, and 1L 1S the less powerful group which
4; controls the orientation.
E: MeaN > NO, > CN > SO3H > CHO > COMe > COOH

(iii) When one group is ortho, para-directing and the other is meta-directing, but the orientations
reinforce each other, the third group enters almost entirely 1o one position.
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(iv) When one group is o-p-directing and the other is m-directing, the o-p-directing group takes
precedence over the m-directing group. Between the o- and p-orientations, the p-orientation 1S

preferred as far as possible,
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