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The 4 Most Important Mechanistic Elements

The following are expressed from the point of view of the carbon-containing molecule taking
part in a reaction

1) Make a bond between a nucleophile and

electrophile. _
= Apvw\c.\u We awd e.\«:\-ro?\mk. are

votrh ?ﬂxn’g and a bowd can R vaade.,

2) Break a bond to give stable molecules or

g SN one &% The other ?OQS': B )i Fes
avre \’i\:c\y awd Yhe 'QNDW\QA’\S
?Taduc_«l avre vea™ Vz).y sTable,
3) Add a proton
= Aad T ?msm'\' o The

vno\ccn\c 1S & S‘N‘T'OHD bﬁbe.

4) Take a proton away
= Vase 15 ?Rscfr\- o ‘the
‘mo\cc.u.\e_ 19 a S“Provl} qc‘to\.

MNarce = \) 15 The reverse of 2) and
3) 1% Yhe yevercrse ot ‘-\) cmd vite VO3



Mechanism Summary

The following questions and mechanistic elements are described from the point
of view of the carbon-containing reagent, written in the form of a flowchart.

Is there a strong acid YES

present or is the carbon-

containing reagent a :> Add a proton
strong base?

Uuo

Is there a strong base YES
present or is the carbon- — Take a proton
containing reagent a away

strong acid?

NO

Are there a nucleophile % Make a bond

and electrophile present?

UNO

Can a bond be brokento _YES
create stable molecules —— Break a bond

or ions?

UNO

Think about alternative
mechanistic elements
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Acid-catalyzed Hydration of an Alkene
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Alkene Hydrohalogenation
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Attack from the top face

H L

N/ (Y
Himn,, — wH C=—C & —:Br—-Br:
AC(_\CHS/ / \ oo oo

HsC CHs,

Attack from the bottom face




&
Two Two
HzO meiizealélsm H,0 H,0 meiileai?sm
P Vo\')d | p ‘\'a?

H atom adds to
top face

H atom adds to
bottom face

Two Two
/ mechanism \ H,0 / mechanism \
\00“0“\ steps ’\"D? \votho ™ steps )\‘o?
&




Examples
1) . B

— Avti

H,0

H,SO,

(catalytic)

At a~d
QYV\

2)

A 7&?4 —
— W\cx\co\/"\:\:'o v

EAPA L W,
\& B Sy ymsS S
P
/ \ /
\-\} '
R ace~




More Examples
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Hydrobomtion Oxidation

5? evngﬁ‘y

’ ocbite)
R
Qy
H

Bonds

\ MQkQ '*:\:Dsr\-wh
R q bon state”
H dR }(I1 or alkyﬁ gron AKX | ]
N uc\ea ?\’\.- ) e reaecI‘)[ie(I)]n lllllagg (};I;og(;zvs sg(ri) YBO o‘
E\c:,"]'m?\ﬂ?\c b n \3_
Rax)
No+ ‘:‘j “
- sl S
. mechan IS,
" l'?' {—} CID " 2.H,0,/HO B {_.} %"P\
-C—C—C— | _ =
bR comze | TCTN S
Products new reagent) B H H H |
H — Moce scbstiud C atonr) St stea H and OV
\ Ny
O]—) —sless subsFihuiel C a¥om »h’w,s?—\w\qs oxYe. 5’}1v\
shate.

Summary: T\'\Q. ?'; bov\a’ 6&"\"‘”@ 4\}—'2\‘1@. Q'\'\'C-.C/\'LS the

Lewis acid (,c.\edva Wy k) 3 o ot the same
e o vew oond ‘GvrmS tetweev, C a~d H. Bn ')\M
5’\‘&? OH m?\4C<$ B(@*)z LLL‘ g \Def\A cu\\ ’\"Ml’\'?m S+4§’<,

Regiochemistry: N on— M a,{'&:_ml\f\\b\/

Oy

Example:
1. BH;

Stereochemistry:
w H wCH
m O\'\ |

Q\ QC,LW\'\C..

V 2. HZOZ/HO

Less sabstiyded /

C afom



<~ 1)
Ozz)/ Osloor~e eacTizn — S\L;Q$7n>

OsO,  Partial Mechanism
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This reaction breks o C=C banrJ.'

Ozonolysis  Partial Mechanism
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