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CH3-CH-CH3 CH3-CH2-CH-CH:0H
2-propanol 2-methyl-1-butanol

CH3 C6Hs
CH3-C-CHOH-CH-CH3 Ce¢Hs-C-OH

CH3 CH3 CeHs
2, 2, 4-trimethyl pentan-3-ol. Triphenyl carbinol

CH3-OH
(Methanol)
CH3-CH2-OH

Ethyl alcohol (Ethanol)

CH3-CH2-CH2-OH CH3-CH-CH3
n-propyl alcohol OH
(1-propanol) (2-propanol)

CH;-CH:-CH:-CH:0H CH3-CH-CH:0H CHs-CH:-CH-CH3 (CH3)3-C-OH

CH3 OH
n-butyl alcohol Isobutyl alcohol ~ Sec. Butyl alcohol tert. butyl alcohol
(1-butanol) (2-methyl- (2-butanol) (2-methyl-
1-propanol) 2-propanol)
(trimethy! carbinol)
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CH»=CH: + (BH3)—>CH3-CH:-BH: —(CH3-CH2):BH
Diborane

B(OH); + 3 CH3-CH:0H H:0: (CH3-CH2):B
Boric acid  Ethyl alcohol OH
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CH3-CH=CH: (BH3)2 (CH3-CH:-CH2):B H20:2
> —
- OH ‘

CH3-CH2-CH20H <
n-propyl alcohol (1°)

CH3-CH2-CH=CH: (BH3): (CH3-CH2-CH:-CH2);B H:0:
’ - OH ‘

CH3-CH:-CH2-CH:0H <«
n-butyl alcohol (1°)
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CH3;-CH2Br + KOH — » CH3-CH:OH + KBr

CH:; ot o + - CH;

CH; C-1+ AgGOH—> CHs C OH + Agl
CH3 CH;
2-methyl-2-iodopropane 2-methyl propan-2-ol
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-alcohol
Aldehydes : R-CHo + H2 LiAlH4 -~ R-CH:0H
CH3-CHO + H: LiALH4 _ CH3-CH20H
acetaldehyde " ethanol
OH
Ketones : R-CO-R' + H: LiAlHs R-C-R'
g H

CH3-CO-CHs + H2 LiAlH4 . CH3-CHOH-CH3
acetone " 2-propanol

Organic acids: R-COOH + H2 _LiAlHs = R-CHO — R-CH:20H

CH3-COOH +H: LiAlHs CH3CHO —CH3;-CH:0H

acetic acid acetaldehyde ethanol

Acid anhydride : (R-CO)20 + H: LiAlH4 2 RCH:0H

|

(CH3-C0O):0 + H: LiAlH4 2 CH3-CH:0H

acetic anhydride ethanol
. - _R' i - "
Esters : R-COO-R' + H: LiAlHs A R-CHO + R'-OH
LiAlH4
R-CH:0H
Propanol



CH3-CH:-COO-C:Hs  LiAlH4 . CH3-CH2-CO-H + C:HsOH
Ethyl propionate +H> LiAlH4 l Ethanol

CH3-CH:-CH20H
(propanol)

o o
Acid chloride : R-C-Cl + H2 LiAlH4  R-C-H + HCI

>

LiAlH4
+H»

R-CH20H

0] 0]
CH3-C-Cl + H2 LiAlH4 CH3-C-H + HC1  LiAlH4
acetyl chloride acetaldehyde
+H>

CH3-CH:0H
ethanol
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5§~ 6"
C MgX
/ .
P SIS 5 Je i) 480180
\5+ - - + H
_C==0 —-C-OMgX H:0  -C-OH + Mg(OH)X
R R Cl
S &t alcohol
R : MgX Mgtt+ X + H:0

dqiay  Grignard synthesis )iy (32135 e 0l Jeasll
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(0] o~ ot H
(- + - =( -
HSE H + R-MgX _ Ether . H (I:{ OMgX H;I(l
H
H-C-OH + H-O-MgX <
R

(1° alcohol)



I- H-CHO + CH3-CH:MgX _Ether | H-CH-OMgX H:0
Formaldehyde ethyl Magnesium CH3-CH2 Ht
halide

CH3-CH2-CH20H + HOMgX <

Propanol
ot o6 & ot H
II-R-CH=0 + R'MgX _Ether | R-C-OMgX H20
higher aldhyde R' H
H
R-C-OH + HOMgX <
R
2¢ alcohol
ot & & oF H
CH3-CH=0 + CH3MgX Ether = CH3-C-OMgX H:0
acetaldehyde CHs HT
H
CH3-C-OH + HOMgX <«
CH3
isopropanol

Jsl JoaS iy Hlinn e ae 2allayedl) alasiuls of
s Jsal iy 4ls ey Gl aaaall (4l alasiulig (aleohol  °1)

-(alcohol®2)
ot & & &F R'
HI- R-C=0 + R'MgX Ether R-C-OMgX H20

RH RH H+
Ketone

OH

R-C-R' + HOMgX <
RH

3° alcohol
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ot & o oF CH3
CH3-C == 0 + CH3-CH:MgBr Ether CH3-C-OMgX  H:0
CH3 CHs3-CH: H

CH;
CH3-C-OH + HOMgX <
CH3-CH:2
ethyl-dimethyl
methanol

-(3° alcohol) &b JgaS aat ciligicll as ol
I saS s Hlia GlSHe e i) Jelim

(o) O o+ OMgX
IV- R-C-O-R" + R'MgX _Ether R-C-OR"
o+ R'
08_
R-C3+ | + XMgOR"
RV
+
5 &+ OMgX OH

R MgX | Ether , R-C-R'_H:0 _ R-C-R' + HOMgX
R' HT R

N (R) JSI (e s ama e (goting bl G Joasl of Jasdls

Dl CSHe laayias Gl sanall 5l

o+
V- R-MgX + CH:--- CH: _Ether I R-CH2-CH2-OMgX
O +H:0 l

RCH:-CH:0H + HOMgX
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CH2-CH: + CH3-CH2-MgBr Ether CH3-CH2-CH2-CH2-OMgBr
H20

—
ethylene oxide Ht

(0]

CH3-CH:-CH2-CH:0H + HOMg <
Jsilign
Sl Jalaillg ) il ae Hlains GlSie Jelial @l
.1° alcohol ! j SHPNY a

s sasll duibanll (yalgil)
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Alcohols as acids _alaals cysagl) (i)
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ROH + Na —» RO :"Nat
Sodium alkoxide

Oy manS elall (pa Chaal gl ola Jgilisall sl b
SIS (meaS lall o3a s (Karg Ligally i) (e (s

Relative acidities : H20 > ROH > CH=CH > NH; > RH

RO:"Nat + HOH — Nat:0H- + RO-H
stronger base stronger acid  weaker base weaker acid

Joilinall Jia Y1 csasll e 50 sale (9S8 Jelall depusy
el dugna iy A5G Al cyasl s 8 iy JsiliaYly
O3Sl Joa A pSIV) A8ESH 5 ) agiagaall ae AAIEN sl
gelae Adanlgy g SOU U all das elldy GuapnsYL Jusial
e 55 e2a dg SV ASESH Baluy (9Kl 1agy Aaaal) JSIY)
O psmasaall pabiion M 43 Bl V1 aad Geng)al) dasy Lea casnsy)
CNpall) dlla 8 L L agasall an€ol) 05K cpmg ) e
Lssi lnaa 055 oY) ol Il e ganad Ll llls 15Y)
eIV sl sy LI Jalis
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CH;

CH:3-C-OH CH3-CH:0H
CH;
&l J gag Jsf Jsas

:Aiasigl) Galeal) ga Jelidl) ()
Lald Cagyl cat Aagllell (aleal) ae cpasl Jelim
S a5

RO-H + HI —»RI + H20

Bl Jig Jsasll dauSo )y dae Gaansllell da dell) s s

< &l Jsa) AN cNpaSl b dlaiag V) cpal) 8 Jelil)

itunsllgll (alaa¥) () Al LS (J) JeaS <SS JgaS

oo Al cYsasl balis Cid) s Say HCl < HBr < HI

Adaulgy g AU S by de i) 4 ulSin uld (e V)
: SIS Ll ol Kars SN pnalae

- - +
ROH + HX R-O-H
H

RX «———X + RY + H:0
halide carbonium
ion

JeuSaY) desanas (HY (5395 Cnngon¥) Osd b of G
e 23 (6 asisnSl) Osl (Rug ele LisSa SIS (g Jeaiis Lghanss
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CH3;

CH3-C-OH -H20 CH3-C=CH:
CH3 CH3
Trimethyl carbinol 2-methyl-prop-1-ene

vie adl e Jham g : Saytzeff : 2l led clall ¢35 iy
O3S0 83 e Cpag )1V 853 Jly asls c¥gasl e slall (5yamie A
O oa) 3 e e B Jesd (Ally oy 4 e el 8yl

OH
CH3-CH:-CH-CH3 -H.0O . CH3-CH=CH-CH3
2-Butanol " 2-Butene
: Jolitl) LSilSia

-C-C- + H*—-C-C- -H:0 -C-C-_ -C=C- +HT
H OH H OH: —H—+

Tertiary alcohol AAIAI cYgaxl) 8 )0 (9 @Ysasl) Jaliig
Primary Js¥) 45 Secondary alcohol &ulill cya<ll 3 Js g

. alcohol
Primary alcohol < Secondary alcohol < Tertiary alcohol

23a) ALalall oSl B3 (e g3 ) Gl il S3 LS
% (usiﬁ\; Jelieu—Y (e -buteneY (o< a3ld Q:x;jﬁ:&\ G (e i
Ladd (s 43l salad) Jgiligull JsaS e slall £33 a3 4sla el

rearrangment 35 salel ) @l1d a s 9 (2-butene) (g Y
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L& more stable Uls SY) carbonium ion a9 93Sl) Ol (o<l

H H H
CH3-CH2-CH2-CH2-OH +H CH3-CH:-C- CHz>CH3-C-C-CH3
-H20 H H +
i ill sale) l
CH3-C=CH-CH3
H
2-butene

e sana 3 (g (gl agiign KU Oal (eSs Al Lia aadlg

pelae Adaslsy ulig iSO UL Jedll Ao Uil 53S0 (35855 (S
clyd dae J8Y dlalal) O8N 83 (e Crag Ul g Gasg b s
L  1-butene (s ,SI 4Ss 2-butene (3 Salbs Cag DAY o
oo LS ST U paalae SN ld (6 G o g0ig0 &0 (sl of LoDy

RO PPRPENIY

CH: H CH: H
CH:;-C - C -CH3 CHs;- C - C-CH3;

CH; + + CH3
Carbonium 2° Carbonium 3°

3, 3-Dimethyl S« G« Dehydration clall o5 &30 e

i Wiy = 35080 (gl 4 sl (63 (SN a3 4lé - 2-butanol

Stable  Uli [iY) oyguall U auiif aumy (s3lg (55301 aguiga KU Vsl
: SUIS ey by (Sag tertiary carbonium ion
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CH: H CH: H

CH3-C- C-CHs3 H>S04 CH3;-C-C-CHs
CHs OH Conc. CHs +
3, 3-Dimethyl-2-butanol 2° Carbonium ion
}
CH: H
CH3- C - C-CHs3
+ CHs3
3° Carbonium ion
-HT
' '
CH; CH; H
CH3-C=C-CH3 CH:=C- C-CH3s
CH; CH;
2, 3-Dimethyl-2-butene 2, 3- Dimethyl-1-
butene
o SN e By guall oda %Y

%V cpesil) B legud SisY)

r i) e (9)

35a b ljind miny Vsl aa digiaal)l (alaal) Jelis
291 5l SOal iyl aes 5% saley dsiaaad) aleall e JulB
The catalyst acludl Jalally . uSe Jelil) 1aag Calall g jaagll
conSal) el Liad sy HT angnugl) 05 oo dlenll oda (4

RCOOH + R'OH HT RCOOR' + H:0
Acid Alcohol Ester
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(0)
CH3-COOH + C2HsOH HT CH3-C-OC2Hs + H:20
Ethyl acetate

: Mechanism : 4:<uil<ial)

o) OH OH OH
R-C-OH Ht R-E-OH: R-C-OH _H*t R-C-OH:
HO C:Hs H;OCsz 0-C2Hs
-H20
o) OH
R-C-OC:H5s -H* R-C+
0OC:Hs

Lebigat 3ph e clyiad (U Jsat (Sas ugamall alaallg

: Acid chloride |
RCOOH SOCl: . R-C-Cl ROH RCOOR
Acid )5S Jaiga Acid chloride Ester

GLlAl (mea o Joud) el il ol oKee 2ulilly 61 sl
.Acetic anhydride AU

0]
CH3-C-C1 + C:HsOH — > CH3COOC:Hs
acetyl chloride Ethyl acetatate
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(CH3-CO02)20 + C2HsOH Pyridine CH3COOC:Hs + CH3COOH
Acetic anhydride Ethyl acetate

:Ethers i) (165 (@)
s sy @lldy  Dehydration <¥eaSll (e elall Slisia &34
WV e A Sl ) i€l e e

CH:Hs0H + H2SO+— C:H5-0S0:0H C:Hs0H C:Hs5-OC:Hs
Limgngd JAY s 140°C

: Mechanism 4:Suil<ial)

H
ROH + HY_ Fast R-O-H -H:0_R*™ + HO-R
+ Carbonium
ion l
+
R-O0-R «— R-0-R
Ether H
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: Oxidation of alcohols  <Msasl) 5ausf ()
oAl e o) Jeasll g3 DAl cNpadl) 50l il Caliag
Leganal LLalall g KU 833 A aiall (g gl b aae Cdlialy
3 asraalisall ilag Ko alasi by Wkl T6Y) csaslly L3 d5a)
MLy (gouianll pmaall 3 Jilaall aa a1 Yl daxd 2 geuligl] ciliaiay
Jsasll 8 s KU il dae i Al iUl (guanll aeally 20al) (g

BRIOAY
RCH:20H K:2Cr207 RCHO K:Cr207 RCO:H
T eE— —_—
acid acid

CH3-CH:0H KzCrzO; CH3CHO K2Cr207 . CH3:COOH
Ethanol H'Acetaldehyde H Acetic acid

Gligaklly . Jalad) el Yl axtg 2k Ll ciYeasll

Aogh 5auS5e gyl at Lol (p<ae S0y 2l o D dailil

ks (S5 dagiaall oalea¥) (e Ll _laxiy  Vigorous oxidation
L e Joasll (o I by (ge B 220 e (g5in

0]

CH3-C-CH3 _O ,CH3COOH + CO:2+ H20

CH3-CHOH-CH3_O ,

0]

CH3-CHOH-CH:CH3 CH3-C-CH2-CH3s O_ 2 CH3:COOH

_0,

C — C Ol 35 g S ) 2 lias gl 52y
el 5008V Cagyla cant Jad Caasli sdag
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o gslall daigll el 5O Liadl diaglia 410N YgaSlls

Lgild dimala Cagyla 8y dgal) 5008y Cigyla cuad STy Jalaidll

sl e dals ) 2usl laysas (lly bkl ) Joam Le gleu
OH

CH3-C-CH3 __ O , CH3-C=CH: O ,CH3-COCHs + CO2 + H20

—>
CH3 CH3
tert-Butyl aclcohol isobutylene acetone

(CH3)2-C(OH)-CH2-CH2-CH3 _O | (CH3):-C=CH-CH:-CH3 _O

(CH3):C=0 + CH:2COOH <

CHs
: Dehydrogenation (g ¢l 328 (J)

g oY) e g3 Qals Gulaile Joall) Hlas el aie

Jéﬁdﬁ < -H2 d ji d ‘9;5
oS -H Sl Jsas
u:\ﬁ\ P -H.0O Sl JgasS
CH3;:CH20H Cu , H:+ CH3-CHO
300°C
0]
CH3-CHOH-CH;3 Cu , CH3-C-CH3
300°C
CH:; OH CH3
C-CH2CH3 Cu / C=CH-CH3
300°C
CH; CH3
2-Methyl butan-2-ol 2-Methyl but-2-ene
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20 dullly 1° V) c¥easll oo Saill 8 ciVeaSl 5aus] Jantidg
30l
¢ BN Joakll I Jo¥) Jol gt i€y o

S Jeall W IV Joasll Jagas eNLAN (any  5Sa
Jsibis Y A (n-propanol) (saladl Jsilis sl JoaS Jagan (Say Diad
dalay (631 (abig o (A abisats 4t el s(sha g3 llig (-propanolY)
2S5 ub Y ey Olagyisag Y sSud cliag g yngll aslas
il Y i Sl gl

CH3-CH2-CH2-OH ALO3  CH3-CH=CH:
1-propanol 300°C g
or ot &-
H2S04 (conc.) H.Br
OH
CH3-CH-CH3 NaOH CH3-CH-CH;
2-propanol Aqu.
adila Br

i gd (sl JyaS dugan (8 slall 3] Jelin (e Bl ¢ Sag
Gils JoaS Jugas @€y — AL JoaS o (5515 JpaS ) auilia

GL LS ‘_s_dh Jeas ‘_le ulia
1) CH3:CH2CH20H AlLOs3; CH3:CH=CH: HI_ CH3-CH-CH3
1° alcohol 350° I
AgOHl
CH3-CH-CH3
OH
2° alcohol
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I
2) CH3-CH-CH20H ALO3; CH3-C=CH: HI = CH3-C-CH3
— —

CH3 350° CH3 CH3
1° alcohol
AgOH
OH
CH3-C-CH3
CHs3
3° alcohol
3) CH3-CH- CH-CH3 __ ALQOs3 CH3-C=CH-CH3; _ HI
CH3 OH 350° CH3
2° alcohol
OH |
CH3-C-CH2-CH3 _ AgOH  CH3-C-CH:CH3;
CH3 CH3
3° alcohol
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.hydroboration
OH
4) CH3-C-CH2-CH3 -H:0 .~ CH3-C=CH-CH3
CH; g CH;
3° alcohol
B:2Hs l
[CH3-CH -CH-]2-BH
CH; CH3

H20: A
OH

CH3-CH -CH-CH3 [CH3-CH-CH2-CH-]2-BH
CH; OH CH;
2° alcohol
OH- l H20>

24



CH;3;CH-CH:-CH20H
CH3
1° alcohol
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2 CH3-CH:-OH 130° | CH3-CH:-O-CH:-CH3 + H:0
ethyl alcohol H2S04 diethyl ether
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