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Substituents affect the orientation Table 16.1 Orientation of Nltratlc:n in Substituted Benzenes
of the reaction. R
ortho HNO
O\C/ " x’/ @ H2S04, 235 °C ©
(CHO)
Product (%) Product (%)

“‘\ meta Ortho Meta Para Ortho Meta Para
T Meta-directing deactivators Ortho- and para-directing deactivators
para _N(CHs)s 2 87 11 F 13 1 86
] . ] ~-NO, 7 91 2 —Cl 35 1 64
The 3 possible disubstituted products: o 22 76 2 _Br 43 1 56
ortho (o), meta (m), para (p) are ~CN 17 81 2 -1 45 1 54

NOT formed in equal amounts- ~COzCH3 28 66 & Ortho- and para-directing activators
—COCH3 26 72 2 —CH3 63 3 34
1) LcHo 19 72 o] 2)[oH, N, 50 0 50]
~NHCOCH;3 19 2 79

The chemical nature of the 1st substituent (Y, e.g. -CHO, -CH; -OH...)
on benzene ring determines the
position of 2"d substituent...

e.g. 1)if Y =-CHO (structure above), this directs NO, mainly to meta positions (72%)

2) If Y = -OH, this directs NO,, to the ortho (50%) & para (50%) positions


https://en.wikipedia.org/wiki/Arene_substitution_pattern
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Substituents can be classified into three groups (please annotate below)

Y
NOTE: below are potential substituents (Y) on a ring
//'_ Benzene
D c: \ __CH,
504H FDH Ch —Br —F lalkyl) —DCH3 —NH?
p#
—rmj — COCH;5 ;’f —HHCCH;
Meta-directing | .Drthr:-- and. Ortho- and
1) deactiv ’n'rr:-ml 2 para-directing 3 para-directing
deactivators activators

NOTES: 1) There are Meta-directing de-activators.
2) Halogens are weakly -ortho & -para directing de-activators
3) Ortho and-para directing activators
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What makes a group either: 1) de-activating or 2) activating?

E E E
H H H
Sy iy —Y
If substituent- If substituent-
Y withdraws electrons; Y donates electrons;
carbocation intermediate carbocation intermediate
is less stable, and ring Is more stable, and ring

iIs less reactive. iSs more reactive.
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