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Addition Reactions of Alkenes (and alkynes)
1. Hydrogenation (Addition of hydrogen)

- Pd or Pt — r—

CH3—CH=—/CH, + H—H W CHs ?H ?Hz

catalyst H H
i
|

CHy—C=CH + H—H -PdorPt, CHy—C——CH

(cat.) [ |
H H
2. Halogenation (Addition of halogen)

CH;—CH=—CH, + Br—Br ——— CHs_fH_sz
Br Br
cl fl
|

CHy—C=CH + (Cl—C] —— CH3—f—?H
¢l ol

3. Hydrohalogenation (Addition of H-X)

— CH— this isomer is
CH3—CH=—CH, + H—Br —>= CH3_fH_TH2 or? CHs ?H fHZ not formed

Br H H Br
Markovnikov anti-Markovnikov
product product

4. Hydration (Addition of water)
 CH— this isomer is
CHy—CH=CH, + H—OH—= CHs—(H—CH, or?. CHy—=¢H—CHz  “hot formed

OH H H OH
Markovnikov anti-Markovnikov
product product

Substitution Reactions of Aromatic Compounds (benzene)
1. Halogenation (Br or Cl)

Cl Br
c
b od—a—, ¢ Br, _TeBrs_
(cat) (cat)
2. Nitration
NO,
H,S0,
+  HNO; ———
(cat)
3. Sulfonation

H,S0,
+ SO;3 ———
(cat)

SO,;H
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Elimination Reactions of Alcohols (1,2-Elimination)

CHy—CH,—CH,—OH M504 CH3—CH—CH,
1,2-Elimination

CH3_CH2_fH_CH3

OH Zaitzev product
more substituted
olefin is prefered

CH;4 CH3

I H,S0, |
CH3_CH2_?_CH3 CH3_CH_C_CH3

OH Zaitzev product

more substituted
olefin is prefered

Oxidation of Alcohols

A CHy—CH=CH—CH; +

CHy— CH,— CH=CH,

usually not formed in
significant amount

o

usually not formed in
significant amount

0]
J
CHy—CH,—CH,—OH | cHy—CH,—l-H | ——>=  CHy—CH,—C~OH
H2504 Aldehyde Carboxylic Acid
intermediate
C
CHy—CH,—CH—CH, _Cr9% CHy—CHy—C—CH
H,SO
OH 2o Ketone O
CH;
o CH— b, 95 Tertiary alcohols
3 2 > H,50, do not oxidize

OH



Chem 102 Organic Reactions Summary

KEY REACTIONS FOR ACIDS, ESTERS and AMIDES
Acid-base reaction of carboxylic acids:

i i
C NaOH C +  H-OH
—_— / S)
2 N\p-H NS
Acid Carboxylate ion

Ester Formation:
i i
N foCcHoH e N +  H-OH
R o-H R o-CHa

o

a—

Hydrolysis of Ester under Acid Conditions:

@) )
2 ]
H* *  H-OCH
+  H-OH —_— / 3
Hydrolysis of Ester under Basic Conditions:
o o)
[ I
c +  H.OM OH; y +  H-OCH,
— > ©
Amide Formation:
o
I I
C + R NH A 3 / \ + H'OH
7 \O/H i R 'NR,
Hydrolysis of Amide under Acid Conditions:
@) )
Il g
c H*
/ N\ +  H-OH — RN +  R,NH
R NR, R OH
Hydrolysis of Amide under Basic Conditions:
o o
j o)
7\ * HOH —> / * RNH
R" “NR, 7 No®



