
alkenes

alkyl halides

alkanes

vicinal
dihalides

alkynes

alkyl
azides

amines

thio ethers

thiols

nitriles

carboxylic acids

ketones/aldehydes

vicinal
diols

alcohols

allylic
halides

ethers

X
2 , h

v
 o

r h
eat (H

)

N
aO

R (E)
H

O
R, acid (J)

N
aN

3 
(I
)

NHR2 (I
)

NaSR (I)

N
aSH

 (I)

N
aC

N
 (I

)

H
2 /P

d
, P

t, o
r N

i

N
aO

R
 (

K
)

H
X

 (A
)

N
B

S

H3
O

+ /H2
O (J)HO

-/H2
O (E)

HX or PBr3 o
r SOCl2

H
B

r (C
 &

 L
)

1) H
g(OA

c)
2 , H

2 O
, 2) N

aBH
4 (A

)

H
3 PO

4
H

3 O +
/H

2 O (A)

1) BH
3,  2) H

2 O
2 , NaOH (B,C)

X2 (B) 1) OsO4 (D)

2) NaHSO3

N
aN

H
2 /N

H
3

H
2 /L

in
d

lar C
at. (F

)

N
a/N

H
3  (G

)

N
aC

=
C

R

halohydrinX2/H2O (B)

H
2
/P

d
, 
P

t,
 N

i

1) BH3, 2) H2O2, NaOH (B,C)

1) (sia)2BH, 2) H2O2, NaOH

H2O4/HgSO4

1)
 O

3
, 2

) (
C
H 3

) 2
S

N
aI

O
4

P
C

C
 (

M
)

H
2 C

rO
4  (N

)
H

2 C
rO

4  (M
)

epoxides

ethers

silyl ethers

vicinal
amino
alcohol

mCBPA

1) Cl2, H
2O

2) NaOH, H
2O

H
3 O +

/H
2 O (A)

1) LiAlH
42) H

2O

1) Na
2) R-X (I)

t-B
uM

e
3 SiC

l

/pyridine

HI

NH3

H
3 O +

/H
2 O (A)



Notes on Road Map Problems 
 
Chapter 6 is in red 
Chapter 7 is in blue 
Chapter 8 is in light green 
Chapter 9 is in gold 
Chapter 10 is in magenta 
Chapter 11 is in dark green 
 
 
Legends to Road Map 

(A) Markovnikov addition 
(B) Anti-addition 
(C) Anti-Markovnikov addition 
(D) Syn-addition 
(E) Works well for CH3 and 1o alkyl halides 
(F) Cis-alkenes as products 
(G) Trans-alkenes as products 
(H) Reactivity of C-H bonds follows 3º > 2º > 1º 
(I) Works for CH3, 1º, and 2º alkyl halides 
(J) Works for 2º and 3º alkyl halides, may see rearrangements 
(K) Works for all alkyl halides except CH3, and the X and H to be eliminated must be 

anti-periplanar 
(L) PBr3 and SOX2 works on Me, 1º, and 2º R-X’s, HX can give rearrangements 
(M) For primary alcohols 
(N) For secondary alcohols 
 
 

In the problem in chapter 9, tell them to use table 9.1 
In chapter 6 problem tell them not to use reaction 10 
In chapter 7 problem tell them not to use reaction 4, 5, 6, and 10 
In chapter 8 problem tell them not to use reaction 3 
In chapter 9 problem tell them not to use entry 7 of table 9.1, and not to use reaction 3 and 5 
In chapter 10, do not use rxns 1, 2, 7, 12 and 13 
In chapter 11 do not use rxns 2, 8, and 12 


