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10.1 What Are Amines?

Aliphatic amine(JEfii%%) An amine in which nitrogen is bonded only to alkyl groups.

Aromatic amine (75%) An amine in which nitrogen is bonded to one or more aryl groups.

‘NHj CHg_f\"H‘g CHH_I:]H CHS_N_CH?’
|
B MR CHs CHs

Ammonia Methylamine Dimethylamine Trimethylamine

(a1 amine) (a 2° amine) (a 3° amine)
fiaR i R
CHy4 CHjg
o). . | .
NHo N—H CHy—N—CHg
Aniline N-Methylaniline Benzyldimethylamine

(a 1° aromatic amine) (a 2° aromatic amine) (a 3° aliphatic amine)
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H H H
Pyrrolidine Piperidine Pyrrole Pyridine
(heterocyclic aliphatic amines) (heterocyclic aromatic amines)
FRIFRR 7 FINRR

10.2 How Are Amines Named?

A. Systematic Names: Just as they are for alcohols, The suffix -e of the parent alkane is
dropped and is replaced by -amine; NHo,

NHo
\/k HoN (CHs) gNH,
2-Butanamine (8)-1-Phenylethanamine 1,6-Hexanediamine

2-Th& (s) -1-FEZR& 1, 6-C_f%
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NHy NHo NHy NHs
{ i OCHsg
NOy CHj
Aniline 4-Nitroaniline 4-Methylaniline 3-Methoxyaniline
B (p-Nitroaniline) (p-Toluidine) (m-Anisidine)
i (4-) FREEFER (4-) WEERER  -FEEER/AHER
/CHH
NHCHj, N\
CHjy
N-Methylaniline N,N-Dimethyl-
cyclopentanamine

N- B XpE N,N-—FHEIRR I
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7R INEE
> T O\/j O/j
Lx = N
Ny S -
H H
Indole Purine Quinoline Isoquinoline
5] 5% e EE IR FRIEE
COOH
OH
/\\/
-NH, k56 % AR 1R HoN
NHo
2-Aminoethanol 2-Aminobenzoic acid
(Ethanolamine) (Anthranilic acid)

2-FEIEB 2-REKXHE
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B. Common Names Alkyl+amines [RE+JZ
H
Sy (L
\/N\/
Methylamine tert-Butylamine Dicyclopentylamine Triethylamine
FR AT BE ZIRTR R =7k
ZSEE cr

S OH™
+ N N
(CH3)4N"CI \ /NCHE{CHE)HGHS CHyN(CHg)s

Tetramethylammonium Hexadecylpyridinium chloride Benzyltrimethylammonium
chloride (Cetylpyridinium chloride) hydroxide

S EHE % St s EmnE SELCTE=HE
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10.3 What Are the Characteristic Physical Properties of Amines?

{aBEFfhpR 4> T iE ST AL B S hydrogen bonding
s
H oy
Nl ot &
R““:( ........... H— N:'" R
R

BRI MhERSY T B SR LLER Y T B S5

CH3;NH, CH;OH

molecular weight (g/mol) 31.1 32.0
boiling point (°C) -6.3 65.0
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10.4 What Are the Acid—Base Properties of Amines?

Like ammonia, all amines are weak bases, and aqueous solutions of amines are basic.

| |
CHy — N: +H(\O H == CH;—N~—H :0—H
H H
Methylamine Methylammonium
hydroxide
K, = Ko [H,0] = (NI TOH] o0t g = 3.36
h = KeqlHO] = [CH.NH, ] = 4. pPA, = 3.

CHsNH;" + HoO == CH3NH, + H;O"

© [CH3NH, ] [H307]
) [CH3NH; ']

=229 X 107" pK, = 10.64
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7 & iR R B
NH, > <<;<>)£T\I H,
<

of Their Conjugate Acids*

Base Strengths (pK,) of Selected Amines and Acid Strengths (pK,)

Amine Structure pK, pK,
Ammonia NHy 4.74 9.26
Primary Amines
methylamine CHsNH, 3.36 10.64
ethylamine CH;CH.NH. 3.19 10.81
cyclohexylamine CsH,;NHs 3.34 10.66
Secondary Amines
dimethylamine (CHg4)sNH 3.27 10.73
diethylamine (CH5CH,)oNH 3.02 10.98
Tertiary Amines
trimethylamine (CH3)sN 4.19 9.81
triethylamine (CH3CHs) 3N 3.25 10.75
Aromatic Amines
aniline
NH, 9.37 4.63
4-methylaniline
{p-toluidine) CH, NH, 8.92 5.08
4-chloroaniline
Cl NHo 9.85 4.15



s By i Bk e ampk:  NHz < (CHj3)3N< CH3;NH, < (CH3),NH
pKb 4.74 4.19 3.36 3.27

RNH, + H,O RNH;" + OH"

H----OH R+ H--=-OF R+
R—N<H--"OH2 > \N< > R—N—H----OH,
H----OH, R” “H----OH., R’

ILHEERfE E I, BRIESS, BEPERR.
W, RM 37 B>2 B>1 B
BRI R 1° B>2" BR>3 B

CF B FENCERR G EAER: (20 B> B>3 &
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13.21

9.37

Pk,



sk @ R EE > NH, > &k
@ BBy B:: R,NH>RNH, > R,N

® ¥ ##: PhNH, > (Ph),NH > (Ph),N

% 3 NH. NH- NH-»
OEt NO-

pK,  9.40 8.82 12.0
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10.5 What Are the Reactions of Amines with Acids?

&5 I N 4 pR #h
HO H,0
HO
(R)-Norepinephrine L H'E | R&E (R)-Norepinephrine hydrochloride

(only slightly soluble in water) (a water-soluble salt)
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10.6 How Are Arylamines Synthesized?

. COOH COOH
RETHE
. Ni
NO» NHo
3-Nitrobenzoic 3-Aminobenzoic
acid acid
CHj; CHsg CHs
NO, NH," CI” NH,
Fe, HCI NaOH, HyO
- > —_—
CyH-OH, HyO
NOy NH, CI” NH,

2,4-Dinitrotoluene 2. 4-Diaminotoluene
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10.7 How Do Amines Act as Nucleophiles?
BSSRRAFEZRR: hEEEFEZKF

Step 1: Reaction of an electrophile and a nucleophile to form a new covalent bond.

R
/H—\ ~ | o
R—N/ + RQ] . R—N—H :(ClI:
N . + .o
H

H

(a nucleophile) (an electrophile)

Step 2: Take a proton away.

R/—\ R H
| .. H | |

REN-LH :Gr + R—NC RN: + RN ot

H
H H H

unreacted
starting material
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Step 3: Reaction of an electrophile and a nucleophile to form a new covalent bond.

cnmpﬂunds remaining in the reaction mixture

|, .. — | e — | .. -H (\‘ ) |, .. — allother products

R—N—H:Cl: + R—N—H:CI: + R—N: + R—N\H + R—Cl: - — R—N—R :CI: + previously formed
H H H H

a small a small a small a large a large

amount amount amount amount amount

FYREEY, NHEEAR
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