How to Propose a Reasonable Electr on-pushing M echanism

1. Usethe arrow symbols correctly

7~ X :movement of two eectrons

77 N\ movement of one electron
——= . equilibrium, reversible reaction
— » :forward reaction, generally i rreversible reaction

-«——> ! resonance structure

2. Movethe electron(s) in correct direction
A. Always move the dectron(s) from bond, €ectron pair to empty orbitd.
B. Never use empty orhital to attack the electron pair.

Example 2:
Example 1: H H
+
/_\ H i N — correct
R—C=C—R —> R—C—C—R corret
®
* H
I . _— incorrect
R—C=C—R —_— R—éz C—R incorrect
Example 3:
/'_“\H+ ||-|
R—CH,-O—H ~——> RCHyQO—H correct
/H“HJr H
0 .
R—CH,-O—H —> R—CH,"O—H incorrect
(L] oo

3. Know the product from the movement of electron(s)

A. At the beginning, dways draw H atoms, charges, and electron pairs.

B. Movement of eectron(s) resultsin forming or bresking chemical bond.

C. Never put more than eight electrons around the 2nd row eements (C, N, O) and more than two
electrons around H.



Example 1:
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R” \CH3
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R/C\CH3
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H
00
(|:| oo correct
7
R ch
H
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ﬂ@ O incorrect
c H  need anarrow (b) to indicate
v i —
R \CH3 the breaking of O-H bond
incorrect

arrow (@) indicates the breaking
of O=C p bond

incorrect
miss a positive charge



RN
CHjz correct

e .
N CHj, Incorrect

arrow (a) indicates using H as

H— ()
@ the nudeophile

C
/ .
\\CH3 incorrect

e arow (@) indicates using
Q@ hydride (H:) as the nudeophile

o _H
0
ﬂ
s
R \\CHg incorrect
Hwos 5 bonds (10 dectrons) around C
. @ miss chargeon O
WO?
°®_ H
T
C
/
R \\CHg incorrect
H~q'% ambiguous indicetion of arrow (a)



4. Judge what isthe reasonable transfor mation

A. Negatively charged speciesfrom C, H, N, O should not appear in reaction that is carried out in acidic
condition.

B. Positively charged species from C, H, N, O should not appear in reaction that is carried out in basic
condition.

C. Derive the mechaniam in the fashion that use strong base (or acid) to generate weak base (or weak
acid). Use the pKa values as the reference.

D. Use dectronegativity as the index for placing the eectron (charge).

E. Use resonance structure to help the analysis of regio- and stereosdlectivities.

F. H' trandfer is generdly the fastest reaction

Example1: formation of ketal

HO
0! j [
.o o 0
I HO \ /
0 C
\C

ungable, strong acid
: |BI’ . /\ o0 :B@/H @..
Hr O~p —» +
CH_ ;'R JCH_
R CHs R CHg \

strong base (ROH, pKa = 16)

unlikely to have both strong base and acid
present at the same time



Example 3: Isomerization of hydroxyketone

HON HQ H
[ P <
R/C\ H,0 R CH
CH, Il
OH ©
S%/H . M very strong base (C-H, pKa= 50)
||) a é@/ incorrect
AL FEON charge not balabced
R ik CH misselectronson O
OH OH used wrong arrow symbol, should be >
@ H
£
/C(\C L H HO\C/H
R CH - 7N unlikely
@ |(|:H a hydride (pK a=35) transfer (¢) occurs
b . @/
H'oO:H Hee H
H
%/ . M
' ”)a (>b .(l) incorrect
C H e H charge not balabced
R™ “cH ’ RN ahydride (pKa=35) transfer (c) occurs
é I miss electrons on O
oM cofi
5" o'
(ll H lc\ H incorrect
T e T R charge not balabced
CI) | arrow () beginswithH
QN v
M | b .(|:) H
a .
C H Incorrect
T e R C\c/ " charge not bal abced
| ] arrow (&) pointing to C means formation of C:”



