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Amines

Amq'nes = derivatives of ammonia obtained by
: replacfnj one, two or all three H of /‘VHS by
alkyl! / aryl 3roup(5?. N is trivalent + has a

lone pair = acts as Lewis base / nuc!eophile.

ﬁ'/VH2 RZ/VH /f;/V '/Q/V’PX’ 22 %

<- + salt

Structure of Amfhe:

NVois Spg hybrfdfsed =7 Pyramfdal.
Three sp2 orbitals -7 NM-H  or  W-C bonds ;
Fourth $p3 holds the lore pair. . )
C-W-E angle < /07.5 deg (lone pair pushes).

Tn'mei"hylamfhe % c-nV-C = /0¥ dej.

Classification (/, 2, 3 deg)

/o K- /VHZ one H of AH3 replaced
2. e two H=rrerr H replaced

ol G ot : all three H replaced
Simple' - all R groups * same. '‘Mixed'

d}'ﬁferenf' 2./ Ar groups on M.
Ex. cH Ak (1) 2 cH - mt-cl, (2))
(cHI v (30 ; cH Mt = andine (b, aryll

Aryl amine = -H2 dt'recf’ly on benze’we n'nﬂ.
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MNMomenclature

Common S ystem

Prevqx the al»(yl grovp to the word ‘amine’ as
ONVE  word - (e.ﬁ. mef'hylamt'ne, ef'hyiamfne).
2 or 3 same groups -7  uSe di- or tri- prefix.

Miced 2°/2° 720 list 9roups alphabetically. .

IUPAC System

X

ﬁeplace ‘e’ o_ﬁ parent alkanre by sufFix 'amine’.
( = alkanamine 70 Mumiber From end nearest ~-MH2.
For 2/3 deﬂ amines, locant v marks substituent

on the m'f'royen atom.

CHS/VHZ = methanaming _ ; __<‘IUPAC

<~ ndme

CHS— CHZ- /VH?_ -7 ethanamine (efhylamfne)
cH.-cHAMH,)-CH, -7 propan-2-amire
HZ/V—CHZ-CHZ- /VHZ -7 ef'hane-/‘Z—diamfne
CH-mMH-CH_ -7  W-methylethanaming

e sz-)s/V = NN dief'hy-lefhanamine

Arylamines

C"Hg_’ /VH2 = aniline = benzenamineg (IUPA_C)
o-Toluidine = 2- mef‘hyla niling ; P- BrC bH (_/VH , =

Y - bromobenzenadmineg. Ary! = on aromatic ﬂ'ny.
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| Preparaﬁon s Reductions

/.  [Reduction of Mitro Compounds
Ar-pM0, -7 A}-/VHZ L 'HZ/Pd, Pt or M ]

n ef’ha_ngl

i also nitroalkanes -7 alkKanamines.

Also : Sn + Hcl  or Fe + HCl  (addic medivm).

03 & .
c H 10 7 H M <-Sn / Hci
6 S_/l/ 2 7 : C‘? ‘_/t/ 2 |—<-or Fe/Hct
Fe + HCl  preferred industrially - FeCl2
c S ¥ 7 :

hydroly.ses fo 3&/‘3 pack HCI =z cam!yh‘c only.

2.  Ammonrolysis of Alkyl Halides
X + A, lak) > KAH X e
-7 R R-AH, + HX __(sgaled tube, 373 K

,*,
Forther reaction =7 2 deg, 3 deg, 7 deg armm. salt.

Reactivity of RX : o = By =t

Use Iqr:ge excess _oﬁ MH3Z o pauourj / deﬂ amine.

3. [Reduction of Mitriles
ﬁ,C'A/ L ﬁ'CHz' A/Hz = LiAHy

<-or H2/ i B

Adds = ONE  carbon w7 'ascent of amine series’.

wa(Hg) / cHOH also  worxs  (Mkndivs rxn).

. Feduction of Amides
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| Prepafaﬁs;l{ (contd.)

| /_?:CO/VHZ, . /?»CH /VH [ & LaH, G Ho 3l
Gives  / deg amine with same C count as amide.

T Gabnel th'hahmlde .S'ym"he.ﬂs o L
1}%& / dej amine route (no 2/3 dey 5:de produd’) .

St /& _th'halfml'de -f-KOH -7 K—phf'halfmfde . .
Srp 2 2 4 BX > W-alkyl-phthalimide (S 201

Step 5 2 Ol (az) _hydrolysis -7 R-AH, o+ :

e D SR, el
phthalate dianion (Ma, salt)

[ th'hahm:de i /l’-/VH (/ only) <-no

s e L —

Aryl amme.s - CAMMIT  be made by Gabriel : aryl
ha!:des do AMOT undecgo S/ with phf’hahmfde on.

o Ho-ﬁ-rmann Bromam:de Deqradahon _
R-COMH, + Br, + YmaOH -»  R-AH,

o Sl o il e

' o e /VaCO + Z/VaBr ..
[
|

mine has O/VE' LESS  carbon than amf'd_e (_ﬁ’,ﬂ"of’f?_,,

‘ 5

163
migrafes 1Crom C«_O carbon fo lid afom)

Ex. cch}fqunfa.co/t/Hz_ = el cH. /vH

ST S TN =

]_ {pu_fa_pamfc{ei i propqnf/-_a_(mpe Dl
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.Phg/.sfcal Properties i

Physical State & Smell

Lower aliphatic amines S gases - @'.shy smell.
€2 - Cl: v oliguids ;  higher ® 2 N “solids:
Aniline & arylamfne.s - colourless -7 brown on

Sforaje (ﬁ%‘ oxidation by air).

Solvbility

.L0wer amines miscble with water - H-bond via

A-H 0 with HZO. H{gher P -7  insoluble
(hydrophobfc chain dominates).

- All amines soluble in EtOH, ether, benzent.

' Alcohols more polar than amines (0 more EN).

30:7:'49 Point
L2 dey amines form intermolecular /V-H/V
H-bonds. 32° amine has M o -H =7 ne H=bord.

Bl » o = 2 > 2 (same |M-brd)

< - /V‘H = more H-band

¥

Compare (M ‘“73 y/mol)

pBudtt = 3609 K > (EthMt = 3293 K >
Ersie S = 2/08 K 2 so-penfane = 3005 K
n-Bullt (W = 79) = 390.3 K (alcoho!  ALWAYS >

amine ot same mass . 0 more EN, stronger H-—bond).
i g
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| Basic Character of Amines

| Lone pair on V accepts H+ = amine = base.

R-pH £ B0 <== - + OH

R || k= [evIr0HT /) [RH]] < it

<= -log Kb

| Larger K /  soller pK @ =7 stronger base.

PK, (/VHg) = ity (reterence) ¢

| Alkanamines 7 NH3

() +I efbect of R : )oushe_c ¢- doward N =7
lone pair piore available for prm"onaﬁ'or_a.

(i) f('/VH 3+ stabilised by T . af £ grouvp.

| S o (PuZ) - S 990 & T T

Order in Agueous Phase (subtle ?)

| Three Factors compete _

—| (J) +I effect . - Favours  SBR w2tz 10 _

- (2) Solvation of Risdicis F/VHB-I-_ - more H = more H-bor
| T el (opposite to +I)

& Sfe»_w'c hindrance of bui’b(y ° -7 blod(.s H-bond.

Observed ( azueou.s)

| (M) M 7 cHAH, > (cHs)gzv Zu, (1)
eHIAH > eI o cH Ml = /VHB (Et)

Scanned with CamScanner



Date : Page: - 7

Arvlamines vs NH3
Aniline - . wea« base ()_o/\/b = ?.337_ << /VHB -
FKeason = lore pair on A s f'n_ cor\ajuydhbn_
with the : ra'nﬁ_ : (& resonance Sfrucf'w_'e_s') R

delqcalfses t'm"_(_) ”"’ﬂ:, le{_s”ac./qt_'lable qu H_-;‘-.

/-lm'h'mbm fon PHNH3+ - °'_’>/7" 2 Keb(ule_ ﬁ‘qrms _
(nq lone pair to ﬁeed r’fnﬁ? - =7 am'h'né more

stable than ar?ih'mbm_ = weax base.

EDL -7 pKb drops ; EWG -7  pKis- Albes

Oder . (CHIME > CHAM, > i, > Prikl,

7. Salt Formation (basic char.)r

f?'/VHZ- +. Hci s /?—A/H3+Cj' _ (alv(yl—amm. _mlf) .
Prott, + Hel " 25 Pl lanilinie diande)
Salf_ . /VQOH =2 1Cr.'ee_ am{Qe + HZO -+ /VaX

Ba._f_fsr 1o separate amines from non-basic neuvtrals.

R2.  Alcylation (with R-X)

RIM, -7[RX] RpM -Z[RXT Ry -7[RX] RAX
Stepwise S : - o .

SNZ_; excess [OX L Zuafernary salt.

Side reaction in ammom}lysﬂs (mnkﬁ)re.problem).r
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Reactions (contd.)

r3. Acylation

/, 2 deg amires react with acd chloride Vi

. ”anhydride / eSf'er- S a_m_fde_s. _Base = pyricfine.
LA L Felcl -7 RcOotR s el
PraM, + (cH €000 -7 PhaHCOCH,  (acetanilide)

cH M, + PhcOci -7 CHAHCOPK. | < seopr

‘<~ ation

K7 Carbylamine (ISocyam'cfr? Test
R-~H, + cHcl, + 3KOH . -7[heat] R-rc ,
+ 3KCI 45 34 0 (Foul smell ?)

7('7:1/@(1 oLy by / deﬂ amg'n_es (ah}o. & arom.) -7
d_eﬁbfjﬁi/e test for pn'mt_aff grp{h_es. ¢ .

2. = amines =7 no reachion.

R, Reaction with HA02

| HA02 made in sito  From  Aar02 + Hcl. L
fa) Rt f Hpd o> ROH - v+ Hal
(1 deg aliphatic

o 7/1(2 eyolued - vsed in

o protein /  aminc-acid estimation.) o

L A ) ) Helk (O73-275 K0
-7 ArpCl + pacl + 2HQ

 (staple diazonivm salt - versatile ¥)

@ 2 deg bR deg amines :  different products.

w
f
|
J
?
|

»
|
|
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_ansberq Test & EAS

Ro. Hinsberg's Test (PhS02CI)
Senzenesulphonyl chloride df'__fhhﬂwlslnes /ool s

amies : . .
[ EhS0ct + Bt o L PhS0 MR
' acidic /V—H. =7 SOLUBLE in MaOH.
2° - WRhSOEIF KA -7z PhSO R,
vl =7  IWNVSOLUBLE in naOH.
27 ..no reaction, with FhSO CI. ol
Often p-TolS02C1 used today (less hazardous).

R7. EAS on Aniline ;
_—/VHZ s  STROAM ring activator + o/p-director

Soar e

(a) Bromination

Ph/VHZ + BBrZ/HZO -7 Z,'?’,-b -tribromoaniline
(white  ppt - trisvbstituted at omce ¥) :

For mono-bromo =7 acetylate First (a;efam'lide

—7['3_r2//—1c0Hj p-B8r) then hydro/yse_ =7 p-BerHWH

23

(p) Mitration (HA03 + H2509, 255 K)

glves  p (S1h) + o (777 + o (20) 7
m-M02  appears becavse in acd, PhAH3+ forms
(meta-directing  due to +AH3).  Protection by

acetvilation gives -nitroaniline as major.
4 E J]
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.  Sulphoration & Diazonivm .

| (< Sulphoration : e e
% Ph/VHZ 1 HZSQ7 -7 anilinivm hyd(oﬁensulphqfe
: 17[9’5‘_3f TrS 7K_j p_—amlbobgnéenes_u_lphom’c aud

= sulphanilic acid  (exists as Zwitter ion

-(VH;L on ring. with  -50 __ﬁroup_)L

F-Co 2o -MH2 4 AICIZ -7 sali =7 M beeormes +ve =7 8§

sf'mpﬂ[y deqcf;fvafthﬁ_ =7 no F»C__ﬁrodu_cf:. i

II. Diazonivrm Salts

el ;. Ar X 00 = € Br HSO 5E )

Aryl diazonivm salts - stable for short e

(d)_ _Fr;édeltCraFFS 7 aniline does AMOT unde»:go
|
|

at 273-27§ K (resonance stapilised by ring).
Alt_a(y_l_ ff'A/Z = | very unstable (decomposes Fasf‘)

-

PhaH, + Marl, + 2Her oo Ph/V Tell <23

= = =27

+ Mall + ZHZO _(z diazotisation reaction)

 Physical Properties

Php2+Cl-  : colourless crystalline, soluble in

wm"e_(,rdeco_ny?qses whgp dryi 5 _17 : u5ed m Sn"u

Ph/l/2+}3f‘:9_' Lo Do -S_fa_b/_e (used ﬁor /—lrf‘ Synf'h)
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Diazonivrm [eactions (A)

A.  FReactions displacing  #2  (gas evolved)

B. feactions ref'af}_uhg _d_f'ago group = azo dyes.

Al. Sandmeyer Reaction

A X + cocl/HCl  -= Al + N,

At X" + CuBr,/HBr -7  ABr + N,
A/ X+ CoCMIKEN -7 AN + N,
Yilds  better  than Gattermann.

A2. Gattermann [Keaction

/-ir/l/z‘f')(' + Hci / Cu (powder) -7 ArCl + A, Cu‘
Arﬂ/z'f'x— -+ HBr / Cu -7 /“fsr 7“_ /VZ LCx 3

A3. [eplacement by I, F, OH, H, 02

+ KI -7 Aret KCI- + N, (Zodobenzene ?)

+ HBF, -7 ANBF, -Zlheat] AF + BF, + N,

(Balz- Schigmann reaction) ' 3
+ HBF., then Mar0)Co  ->  Arp0, + M, + NaBF,
F HPOY+ HO -7 AH + n, + HPO 4 Hel | '
+ CH O s AH + v, + cHcHO + Fcl
+ HO / warm (T 7 282 K) -7 AOH + n, + Hd

'/V2+ -7 Cl, )3”1 Il Fi N%d OH: ) e

v oS e < i army i e ‘f
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 Coupling & Importarce

B.  Coupling Reactions (retain -N=p3) :

quzgm}?m on = wea electrophile 2 allgeds
¢ ST_/?O/VG'L{{ Qch_i_/gfed arenes ”(p_henp/, ar_u}’:}ne).__ o

Para-covpling preterred =7 A20 dye (-p=p-).

_ Wff’h pheno! (OH', _cgld)r . e . o
Phae ke HOH p-HO-C H -w=p-Pn

~(p-hydroxyazobenzere - ORAMGE dye)

With. aniline (HT, old) ¢ w0
: Ph/v_; +7C6H$__/VH2_7 8 s P'Hzﬂ/'.che'”‘,‘:/,V'P_h
, (Pfﬁ’i’}”"“?"’?e"’?g’?? - YELLOW dye)

- Why are Diazonium Salts vsetul 7
x

by d:)_recf' hg/o‘ge_naff'on 010 benzene ¥

X Make  m-Br phenol, p-Br aniline,

T p-nitroaniline  via  protect / deprotect.

* A dyes = textile, food colovrs.

; - Maxe Aer (c/eafm}_oaﬁ{)n) a H3P02

/

Amine -7 diazonivm -7 Ar-X| <y

155 T e T PR

s Te;h'a_ry qunes €.9. V(CHS)SA_/ - fb;ecf attractants.
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