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?% % @A%

B% % A%

C% % @D%

E% % F?%

A% % @D%

G% % F?%

@D% % @F%

@@% % @F%

@FH@I% % FD%

@?H@B% % FD%

@C% % @D%

@E% % FD%

@A% % FD%

@G% % F?%

FD% % FB%

F@% % B%

FF% % B%

>!>;J% % FCF%

K% % %

>HLM!N=% % %
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Q2- Q?,&(%'.09R%Draw the line structure of the following molecule. 
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OH

O

O

HH

O

O

Acetone 2-Oxocyclohexanecarboxylic acid
Homework problem 17.8

Benzoic Acid

O

COOH

COOH
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H H

O O MgBr

NH2
PPh3

O C OC C CH3Br

O
+ H2N

N

+ H2O

Product SideReactant Side
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??

Br2 / hv Br OH
NaOH

or
NaOEt

H2SO4

H2O
OH

H2CrO4
O

1) PPh3
2) nbutylLi

PPh3

O
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H

O
??

H

O OH

H

O OH

Racemic

H

O
Br2

Acetic Acid
H

O

Br
HO

OH

H3O+ H
Br

OO

Mgo

ether

H
MgBr

OOH

O

2) H3O+
H

OO
OH

H

OO
OH

Racemic

H2O
H

OH

H

OH

O

O

H3O+

or NaOH
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%59%2<'#* $FN#$#5'* FE* <66* #6#2'(F5&>* P(%'#* <66* 6F5#* D<%(&>* <66* EF($<6* 2"<(B#&>* <59* <66*
D(F9;2'&*EF(*#<2"*&'#D0*X5*'"#*9<&"#9*:FG*D(FN%9#9*P(%'#*P"<'*$#2"<5%&'%2*#6#$#5'*%&*
%5NF6N#9*%5*'"#*'(<5&%'%F50*

• 4''<2U*FE*'"#*.;26#FD"%6#*
• 499*<*D(F'F5*
• [#$FN#*<*D(F'F5*
• /#D<(';(#*FE*'"#*6#<N%5B*B(F;D0*

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*

/[4_*ML1*81!L4.XA8*f.*ML1*.1gM*C4T1*

NH H2SO4
O

NH4
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Product

NH

H
O

H

H

H
O

H

H

H
O

H

H
O

H

N

H

H H

O

NH4

N N
HH HH

N
HH

O
H H

N
HH

O
H

N
HH

O
H

H
N

HH
H

O
H

Add a proton

Attack of the 
Nucleophile

Remove a 
proton

Add a proton

Departure of the 
Leaving Group

Remove a proton
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%59%2<'#* $FN#$#5'* FE* <66* #6#2'(F5&>* P(%'#* <66* 6F5#* D<%(&>* <66* EF($<6* 2"<(B#&>* <59* <66*
D(F9;2'&* EF(* #<2"* &'#D0* X5* '"#*:FG#&*D(FN%9#9*3*.)% &9'% *'.6'"&% *'S2+*'3% 45*% &9'%
&*."(45*-.&+5"(0*X5*F'"#(*PF(9&>*9F*5F'*P(%'#*'"#*$#2"<5%&'%2*#6#$#5'&*'"%&*'%$#0**
*
*

*
*
*
*
*
*
*
*
*
*
*
*

/[4_*ML1*81!L4.XA8*f.*ML1*.1gM*C4T1*

O
+ CH3OH

H3O+ OCH3H3CO
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H
O
H

CH3 CH2

O

CH3
H3C

Products

CH2
CH3

CH3

OCH3H3CO

H
O
H

CH3

O
H

H3C O H

H3C O H

H3C O H

H

H3C O H

H3C O H

H
O

H

H

H
O

H

or

or

H
O

H

O
H

O
CH3H

O
H

O
CH3

O
H

O
CH3

H
O

CH3

O
CH3

O
CH3H

H
O

H



7%(&'*8%9'#($* 45&6)5J&*+,-.* -,K=,K,-=+*

CF%5'&@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@* =Z*
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/(<P*<66*'"#*<((FP&*'F*%59%2<'#*$FN#$#5'*FE*<66*#6#2'(F5&>*P(%'#*<66*6F5#*D<%(&>*<66*
EF($<6*2"<(B#&>*<59*<66*D(F9;2'&*EF(*#<2"*&'#D0*
%

TN;U%>V=%Q=MV;WRLQ%!W%>VRL%8;<=%
%

*
*

*
% %

O
NaOH

Br2

O

Br

O

H
H OH O

H

Br Br

O

Br
Br

H
O

H
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O@AVQ?,&(R% 7%66* %5* '"#* :FG#&* P%'"* '"#* $<hF(* D(F9;2'* F(* '"#* $F&'* 6%U#6)* &'<('%5B*
$<'#(%<6*F(* '"#* (#<B#5'* (#];%(#9* 'F*<2"%#N#* '"#* EF66FP%5B* '(<5&EF($<'%F50* XE* <* 2"%(<6*
2#5'#(* %&*2(#<'#9*<59*<*(<2#$%2*$%G';(#*%&* EF($#9*)F;*$;&'*9(<P*:F'"*#5<5'%F$#(&*
<59* P(%'#* (<2#$%2* ;59#(* '"#* &'(;2';(#0* O&#* P#9B#&* Q R* <59* 9<&"#&* Q R* 'F*
%59%2<'#*&'#(#F2"#$%&'()0*MF*B#'*E;66*2(#9%'*)F;*F56)*5##9*'F*P(%'#*'"#*$<hF(*F(B<5%2*
D(F9;2'*EF(*'"#&#0*IF;*9F*5F'*"<N#*'F*PF(()*<:F;'*'"#*F'"#(*D(F9;2'&0*Q!<'i2<'<6)'%2R*

*
%
%

O

O
Zn(Hg), HCl

Br
Br

Br
Br

H

O

H
N

a)

b)

c)

d)

Cat H3O+

NH2

N
e)

Heat H

N

CHBr3 KOtBu

H2NNH2, KOH
or Zn(Hg), HCl

O
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  f) Homework, problem 15.25a

O

OH

O

1. Me2CuLi
ether, - 40oC

2. H2O, HCl

(S)(S)
O 1. PhMgCl

2. H2O, H3O+

g)

O

OH

OH

h)

O

1. NaBH4

Br CuLi

Acidic-
Workup

2

2. H2O

i)

j)

O

OH

OH

(S)(S) OH

CH3

H2/Ni  or H2/Pt

OH OH

Racemic Mixture
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*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
% %

Mgo

MgBr

OH

O CH2I2
Zn(Cu)

diethyl ether

HO

O H2O
H+ (cat) +

m) Homework, problem 16.33

Opps!!

k)

l)

Br

HC C  Na1)
2) HCl/H2O

O O

Racemic

O

MeOH
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OFDVQB,&(% '.09R* X5* 26<&&>* /(0* 45&6)5* 'F69* )F;* '"<'* )F;* B#'* <* $%G';(#* FE* 1* <59* k*
D(F9;2'&*P%'"*'"#*_%''%B*(#<2'%F50**LFP#N#(>*%E*)F;*(#<9*&#2'%F5*=Z0Z*%5*'"#*'#G':FFU>*
)F;*U5FP*'"<'*'"%&*(#<2'%F5*%&*<2';<66)*&#6#2'%N#*EF(*'"#*1*F(*k*%&F$#(*FE*'"#*D(F9;2'*
9#D#59%5B* F5* '"#* ')D#* FE* )6%9#* ;&#9* %5* '"#* (#<2'%F50* * O5&'<:%6%\#9* )6%9#&* B%N#*
D(#9F$%5<5'6)* k* D(F9;2'&>* P"%6#* &'<:%6%\#9* )6%9#&* B%N#* D(#9F$%5<5'6)* 1* D(F9;2'&0**
l<&#9*F5*'"%&*%5EF($<'%F5>*9(<P*'"#*)6%9#*<59*E%5<6*D(F9;2'*EF(*#<2"*(#<2'%F5*<:FN#*%5*
'"#* :FG#&* D(FN%9#90* * 7F(* '"#* &'<:%6%\#9* )6%9#>* 9(<P* :F'"* (#&F5<52#* &'(;2';(#&* 'F*
9#$F5&'(<'#*"FP*'"%&*)6%9#*%&*&'<:%6%\#90*
*

*
%
% %

Br
1. Ph3P

2. BuLi

O

1. Ph3P

2. BuLi

O

O
Br

O

unstabilized ylide

stabilized ylide

PPh3

O
PPh3

O

(E)
O

O

(Z)

O
PPh3

O
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