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How to think about allyl radicals and allyl cations

Carboxylate anion

g

Total # of elej(?trons in the tbond = 2,
Total # of electrons in the 2p orbital of the other O atom = l

Total # of electrons in the T=way = \-f—

Allyl radical
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Total # of electrons in the rtbond = D-

Total # of electrons in the 2p orbital of the other C atom = ‘

Total # of electrons in the T=way = 3

Allyl cation
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Total # of electrons in the tbond = l
Total # of electrons in the 2p orbital of the other C atom = _Q
Total # of electrons in the Trway = 1
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Allylic Halogenation
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When analyzing allylic halogenation reactions (NBS and hv)

1.
2.
3.

4.

Consider all possible allylic radicals that can be formed.

Analyze all contributing structures for all of the allylic radicals.

Add a Br atom at the site of the unpaired electron for all contributing structures for
all of the allylic radicals.

From all of the possible products, the predominant product is the one THAT IS
THE MOST STABLE ALKENE - the most substitued alkene — alkyl groups
stabilize alkenes — frans over cis.

Note: It is OK if the product you choose derives from an allylic radical contributing
structure that is a minor contributor. FOR THIS REACTION WE ONLY CARE
ABOUT THE RELATIVE STABILITIES OF THE PRODUCT ALKENES.
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Non-Markovnikov Addition of HBr to an Alkene
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The S\2 Mechanism ®

\ Na
— E%ﬂg _ i
W u® 5@ N '
H % . \) S
P e ) — 00O 00D .
H—0 I/+_F\%\-C%—Br: — @ ?’ D
oo / u. 3 ‘
" H W
/\/uc\ep?\,“,\e — must attack. L - (t,cglﬁ _
Cc’\' “"ﬂ& \04(.)2 O'Q ‘\'\4( B Transition state b\’owv’
\00\44."3)71-\4'35 anc\e vacl -
divection of allac helps “
b:::\«_‘a:\rw. C-B7r ‘vond
b
<o W
ol .. /
wﬂgzu(\oOﬂmCﬂhH
ANE SO /] o A
x X Rs¥)\ B H
o'ke _,\J L( o Products

Summary: T\nc. V\uo\eoP\n“\\Q q"\'\qc,\'_s \oy vv\ak'?vb a
new Yond xp C Lrom The back ot The X

bond st as X \eaves

Regiochemistry: N / A
Stereochemistry: "EWVEKS‘ ON o Hae §(\‘<. O’g cec c:\"fab\

Example:

NaNj;
N \/\/N >

Nu(‘,\to F\fl‘l \ <






