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Common Functional Group Interconversions
(Mike Casey, UCD)

H(R)

H(R)

H(R)H(R)

H(R)

Organic chemist's
periodic table

Metal
Li, Mg, Zn, etc
Electropositive
Empty orbital(s)

Heteroatom
O, N, Hal, etc

Electronegative
Lone pair(s)

Elimination
of H-X

Addition of H-X
(BH3, H2O2

gives alcohol)

Addition of X-X

(OsO
4  gives diol;

 MCPBA gives epoxide)

Selective hydrogenation
H2, Pd/BaSO4 (Lindlar's) syn

Na/NH3 anti

Hydrogenation
H2, TMcat

C=C Formation
Julia (trans)
Wittig (cis)

Oxidative
C=C cleavage

O3 or OsO4, NaIO4

LiAlH4 or BH3

H2CrO4 or PDC in DMF

Swern or PDC in CH2Cl2

NaBH4, etc

Jones

(H2CrO4, acetone)

DIB
AL (X

 =
 O

R)

SOCl2 → Cl
ROH, H+

→ OR
etc.

2 RXH,

H+
cat

H2O

H+
cat

X

I2, PPh3 → I
SOCl2 → Cl
PBr3  → Br
TsCl → OTs
etc

N2H4, KOH, Heat (Wolff-Kischner) or
Zn, HCl (Clemmensen) or
Raney Nickel hydrogenolysis
 of dithioacetals

Hydrogenolysis of
allyl/benzyl ethers

H2, TMcat

HH

LiEt3BH or
Bu3SnH

M(0) or R'M

(X = Cl/Br/I)

RO–, RS–, etc

C

H

M X

R
R

R

R R

RLi
or other strong base
(very limiteed scope)

R H(R)

R H(R)

R

SO2Ph

H(R)

&

phosphorus ylide
(for Wittig)

sulfone
(for Julia)

R

PPh3

H(R)

R

O

H(R)

R

NaH, RX → OR
RCOCl → OCOR
TsCl → OTs
etc

Nucleophilic
acyl

substitutions

H3O+

or

HO–

Reduction
Oxidation
No change in OS

'Principal' functional groups

Synthons


