New Reactions

1. Acidity of Amines and Amide Formation (Section z1-4)

K _
RNH, + H, 0 == RNH + H, 0" Kw=sl0
R,NH + CH,CH,CH,CH,.Li —= R,N"Li* + CHyCH,CH,CH,

Lithium
dialkylamide

Catalytic Fe**
INH; + 2Na ———— 5 2NaNH, + H,

2. Basicity of Amines (Section 21-4)
+
RNH, + H,0 = RNH; + HO-

+ K
RNH; + H,0 & RNH, + H;0* K,as10-1

Salt formation

4
RNH, + HCI —>  RNH;Cl™

Alkylammonium
chloride

General for primary, secondary, and tertlary amines

Preparation of Amines
3. Amines by Alkylation (Section 21-5)

Rllr
RNH, + R'’X —> RNH, X-

General for primary, secondary, and tertlary amines

Drawback: multiple alkylation

R-l
|
RNH, X- + R’X —> —» ——> RNR;X-

4. Primary Amines from Nitriles (Section 21-5)

DME0
552 LiAlH, or Hs, catalyst
RX + ~ON ——> RCN s RCH,NH,

R limited to methyl, primary, and secondary alkyl groups



5. Primary Amines from Azides (Section 21-5)

CH,CH,0H 1. LiAIH,, {CH,CH; )0
82 2.H,O
Rx + N3 - _— > RN3 > R NHE

R limited to methyl, primary, and secondary alkyl groups

6. Primary Amines by Gabriel Synthesis (Section 21-5)

0 0
| KO0y, Hax 1. Hy5iy, HAD, | 2070
I EX. DMF 2. MalOH, HyO
H s —R S s RNH,

R Nmed to melhyl, primary, snd secomdary abkyl groups

7. Amines by Reductive Amination (Section 21-6)

Q NH,
RJ%R . NHy MaBHLZN. HiD or alcobol s R— El,'—Rr
Reductive methylation with formaldehyde
NaBH;CN, CH:OH
R,;NH + CH,=—0 > R,NCH;
8. Amines from Carboxylic Amides (Section 21-7)
ﬁ' "IIR' ; :;:{.i;m,, [CHAH 1 J‘_R"
RCN 3 RCH,N

9. Hofmann Rearrangement (Section 21-7)

0
| Brs, MeOH, H
RA’NI-I; BnMOREO, pNH, + OO,

Reactions of Amines

10. Hofmann Flimination (Section 21-8)

Excess CHyl, Ky AgQ, HD
RCH,CH.NH, e RIS RCI-IJ_‘I-I:ﬁ[CH;], I- B'_TJ-

RCH,CHN(CHy); -OH —— RCH=CH, + N(CHy); + H0






