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Alkene Additions
CH3

H

H

H

H

OH

H2SO4

H2O

6363

Regiochemistry of halohydrin formation

6464

weaker bondweaker bond
“Br-OH”, “Cl-OH”

undergo anti- addition

Br

H2O

Br-Br

H3C
H3C

6565

2.03Å2.03Å2.17Å2.17Å2.06Å2.06Å

Alkene Additions
CH3

H

H

H

H

OH

H2SO4

H2O

6666

CH3

H

H

H

Br

OH

Br2/H2O

Roadmap Problems Roadmap Problems 

A B

E

6767

A B

D

C

F

CH3

HBr
HBr

.

A. B.

6868

Which is the correct product?
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CH3

HBr
HBr

.

CH3 OH

Which is the correct product?Which is the correct product?

6969

CH3 OH

A.A. B.B. C.C.

CH3

HBr
HBr

.

CH3 OH

1. BH3

2. H2O2/
-OH

1. BH3

2. H2O2/-OH

+ + enantiomerenantiomer

7070

Alkene Additions

7171

OHHO

osmate ester

osmium
tetroxide ethylene

glycol

syn-addition

7272

OHHO

A.

B.

C.  both

syn addition

Which product(s) will form?

OsO4 O
Os

O

OO

NaHSO3

H2O

OHHO

racemicracemic mixturemixture

7373

mesomeso

Give a synthesis of 3,4-heptanediol.
- Start with any compound containing four carbons or less. 
- Use any inorganic reagents necessary.

1. OsO4i

What is the best last step?

A. i      B.  ii     C. i or ii

H

HO

OH

H

7474

4

2. NaHSO3/H2O

1. OsO4

2. NaHSO3/H2O

i

ii
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Alkene Additions
CH3

H

H

H

H

OH

H2SO4

H2O

7575

CH3

H

H

H

Br

OH

Br2/H2O

HI

C
H

H

Addition of divalent carbon (carbene) to alkenes

diiodomethane

7676

C
HI

IZn H

methylene
or 

carbene

carbenoid

Predict the shape/structure of carbene:

C HH

D

~180°

C

H

H

A

~90°

B

CH

H~109.5°

C

H

H

~120°

C

C

C

C

C
BrBr

The reaction of The reaction of carbenecarbene with an with an alkenealkene is analogous to is analogous to 
reaction with reaction with bromoniumbromonium ionion

Br

Br

8080

H

C

H
C

C

C

C
C

H

H

C
HI

I H
Zn

Cu
C

HI

IZn H
+

Which stereoisomer is formed in the 
cyclopropanation of cis-2-butene? 

CH3

3

CH3

CH

H

H

CH3
H H

8181

3

3
H

H
CH

H

H

syn addition
no regiochemistry

H

H

H

HCH3

+ enantiomer

A. B.

C.  all isomers are formed

C
HI

IZn H

Alkene Additions
CH3

H

H

H

H

OH

H2SO4

H2O

8282

CH3

H

H

H

Br

OH

Br2/H2O

also w/ 
:CCl2

Ozonolysis

8383
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S
H3C CH3

ozonide

8686
molozonide rotate

CC88HH1212

3 degrees of 3 degrees of unsaturationunsaturation

8787

2 products => 1 ring, 2 alkenes2 products => 1 ring, 2 alkenes

Alkene Additions
CH3

H

H

H

H

OH

H2SO4

H2O

8888

CH3

H

H

H

Br

OH

Br2/H2O

review: HX addition to an review: HX addition to an alkenealkene

stereochemistry:stereochemistry: no controlno control
regiochemistryregiochemistry:: most stable most stable carbocationcarbocation

HX addition to Alkynes

8989

HHBrBr HHBrBr

HX addition to an HX addition to an alkynealkyne follows the follows the 
same mechanismsame mechanism

CC
H

H

Br

CC
HBr

H
Br

9090

H-Br

CC
H

H

Br

H

CC
H

H

review:  Br2 or Cl2 addition to an alkene

stereochemistry: anti-addition

CC H
BrBr

Br

X2 addition to alkynes

9191

Br2 can add twice to give a 
tetrabromoalkane!

CC H
HBr

Br2 addition to an alkyne follows a 
similar mechanism

LiBr/CH3COOH

Encourages 
anti addition
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review: ozonolysis of alkenes

Alkyne ozonolysis

9292

Ozonolysis of alkynes follows the same mechanism

1) OsO4

PCC

CH2Cl2

Complete the following roadmapComplete the following roadmap

DD
EE

PCC

9393C10H14

2) aq. NaHSO3

CC

C7H10O3

BB AA

1) O3

2) Me2S

CH2Cl2

Give a synthesis of 2,2Give a synthesis of 2,2--dibromoheptane. Start with any compound dibromoheptane. Start with any compound 
containing five carbons or less and any inorganic reagents. containing five carbons or less and any inorganic reagents. 

Which is the best last step?

AA

BB

9494

BB

CC

DD

Which is the best sequence?

AABr2

HO

1. BH3

2. H2O2, OH-

Give a synthesis of 2,2Give a synthesis of 2,2--dibromoheptane. Start with any compound dibromoheptane. Start with any compound 
containing five carbons or less and any inorganic reagents. containing five carbons or less and any inorganic reagents. 

9595

BB

CC

DD

HBr

HO

1. BH3

2. H2O2, OH-

H2O/H2SO4

HO

HO
1. OsO4

2. aq. NaHSO3

HBr

HBr

1 BH

aldehyde1
ketone1

1. O3

2 (Me2)S
V

Alkenes Alkenes II and and IIII are isomers with the formula Care isomers with the formula C55HH1010. . 

ReductionReduction of of II or or IIII with Hwith H22/Pd gives the same /Pd gives the same alkanealkane IIIIII (C(C55HH1212).).

OxymercurationOxymercuration--reductionreduction of of II or or IIII gives the same alcohol gives the same alcohol IVIV..

HydroborationHydroboration--oxidationoxidation of of II and and IIII gives different alcohols, gives different alcohols, VV and and VIVI. . 

OzonolysisOzonolysis of  of  II and and IIII
results in an results in an aldehydealdehyde
and a and a ketoneketone for each, for each, 

9696

I

II
IVIII

H2/Pd 1. Hg(OAc)2/H2O

H2/Pd

1. BH3
2. H2O2/OH-

1. BH3

2. H2O2
-/OH-

VIaldehyde2
ketone2

2. BH4
-

1. Hg(OAc)2/H2O
2. BH4

-

2. (Me2)S

1. O3
2. (Me2)S

and a and a ketoneketone for each, for each, 
but the but the aldehydealdehyde and and ketoneketone
are different for each.   are different for each.   

Identify all the compounds.Identify all the compounds.

I

II
IVIII

H2/Pd 1. Hg(OAc)2/H2O

H2/Pd

1. BH3
2. H2O2/OH-

1. BH3

2. H2O2
-/OH-

VI

aldehyde1
ketone1

ld h d

2. BH4
-

1. Hg(OAc)2/H2O
2. BH4

-

1. O3

2. (Me2)S

1. O3
2. (Me2)S

V

9797

1.  2.      3.

Which of the following are molecules I and II?

A. 1 & 2      B. 1 & 3 C. 2 & 3

D. all of them fit the roadmap

VIaldehyde2
ketone2
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Which of the following molecules is II?

Ozonolysis of one mole of II gives one mole of 
formaldehyde.

O

H H

9898

1.  2. 

A. 1 B. 2 C. either 1 or 2 

O
O

Which of the following molecules is V?

V1. BH3

2. NaOH/H2O2

HO

9999

A. 1 B. 2 C. 3 D.  4 E.  5

F.  1 & 4 G.  2 & 3 H.  3 & 5

OH
OH

OH OH
1. 2.  3. 4. 5.    

100100


