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Saturday, April 18
The University of Texas at Austin
5K and 10K Race
Virtual options are available.

EARLY BIRD PRICING
5K: $45.11 | 10K: $50.48

rices increase March 4



1. Identify bonds being made and broken
2. Avoid “mixed media errors” -

. 3. When in doubt transfer a proton
4. Analyze each intermediate to predict next step

“These four truths you must have.
The true force of knowledge they are@
-




T:O‘(' W\(C,\nav;\s\msl \C_e_c? ’\_\'\Q ’Qé\\ou;ﬂj

T VV\\\\/\(J‘.

\) /E&C\/\’\“\‘Q}/ ‘\"\/‘\Q \QOV\(‘JS "\_0 bQ V‘ﬂqo{Q
cw\d \Q‘(‘dkch ¥ he overq\\ Y‘QQC\‘\?"’\

2) Avoid “wired wiedio ecrvors”

q) :[vx cgc.\\AI g\_\ the \\n'_\_Q(‘MCJ?Q'}'CS

axe ?osac T\Ja\\/~c,\nqr‘j<d o
ne_u‘\"(‘q\

v) T \oase}g\_\_ the Fotermediates
e \n%)c(\"]v&\y~c,\nqr5¢cl o
V\&MAY‘\(‘Q\

C} i\n neu e go\u+®v\—a The
N\\/\AVC*('MCJ'\{\\CS Qoq\C)\ v
Pos\r)ﬁve\'y —C\AQSZC}‘/ \rxzj q‘\‘?\/c\y—
c,\/.cd‘ uA oY \/\eq‘lr«‘q\

) When [n AouloT  eaw s feoe cy
?f(:)YO\n——B?voA\'o\og VoV \/Qf\/

ot

U) Avalyze ecads Y ecmediaTe
C.qf\:gu\\\/ Yo ?r@\ic_'\‘ e wexY

s)g‘a’\>



Here are the keys to understanding mechanisms in 320N!!

1) There are basically four different mechanisms elements that make up the steps of carbonyl reactions.
A) Make a bond between a nucleophile and an electrophile
B) Break a bond to give stable molecules or ions
C) Add a proton
D) Take a proton away

2) These same four mechanism elements describe most of the other mechanisms you have/will learn!!! (Yes,
organic chemistry really is this simple if you look at it this way!!)

There are basically four different mechanisms that describe the vast majority of carbonyl reactions and these
mechanisms are different combinations/ordering of the four mechanism elements listed above. In this class, I
have termed them "Mechanism A", "Mechanism B", "Mechanism C", and "Mechanism D". They all involve a
nucleophile attacking the partially positively charged carbon atom of the carbonyl to create a tetrahedral
intermediate. Different reaction mechanisms are distinguished by the timing of protonation of the oxygen atom
as well as the presence or absence of a leaving group attached to the carbonyl.

Four Mechanisms for the Reaction of Nucleophiles with Carbonyl Compounds

MECHANISM C: Reaction with a Weak Nucleophile

MECHANISM A: Reaction with a Strong Nucleophile Step 1 Make a new bond between a nucleophile and electrophile
O
Step 1 Make a new bond between a nucleophile and electrophile :9:) '?'
<= |R—C=Y
.0 H-Nu: d Sy 1®
101 :0: Nu
1l H
N .e /C\ ~ R—C—Y Tetrahedral
u.\'*'_R/ Y lllu Intermediate
Tetrahedral Step 2 Add a proton and Take a proton away
Intermediate .. ..
-0: prot?n .n-H
1 transfer 0
Step 2 Add a proton R‘?éY ——= R—C—Y
1
. @ e Nu Nu
H A
+ A: Tetrahedral Note: this proton transfer can
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Here H-A is a weak i.e. Add a proton then Take a proton
Tetrahedral acid such as water away or vice versa.
Intermediate
MECHANISM B: Reaction with a Strong Nucleophile When MECHANISM D: Reaction with a Weak Nucleophile in the Presence of
Acid (H-A)

"Y" is a Good Leaving Group (-OR, -Cl, etc.).
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Acid Catalyzed Ester Hydrolysis
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Microscopic Reversibilty: Acid Catalyzed Ester Hydrolysis-Fischer Esterification
@ —

H— H\"/\ |
(|)5 \ Add 4 s




9 ’ t‘iob ‘9“09 + R’OH
Rcoft Ho =S R

Microscopic Reversibilty: Acid Catalyzed Ester Hydrolysis-Fischer Esterification
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Microscopic Reversibilty: Acid Catalyzed Ester Hydrolysis-Fischer Esterification
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Microscopic Reversibilty: Acid Catalyzed Ester Hydrolysis-Fischer Esterification
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