Chapter 6

6.5 (p215)

alcohol ; R—OH = miscible with H,0O when R is small

T '\ hydrogen bonding = abnormal high b.p.
lipophilic hydrophilic

EtO—H :
dilute soln in CCl, ; 3640 cm’

stretching band concn soln in CCl, ; 3350 cm’”!

6.6 (p218)

industrial methods for ROH

H H —CH—
CH3CH:CH2 2804 20 CH3 ICH CH3

OH
no primary alc except EtOH
CH,~C=CH, H ¢
G, o o SHTE O
’ 2 OH
CO, H,
CH;CH=CH, BT CH;CH,CH,CHO —— alc  more favored
H, cat.
CH3§H—CH3 ——> alc
CHO
6.9 (p221)
sugar fermentation EtOH
95% EtOH ; 95% EtOH + 5%H,0 binary azeotrope (78.15°)
100%EtOH ; 7.5%H,0 + 18.5%FEtOH + 74%PhH ternary azeotrope (64.9°)
(78.3°%

H,0
Mg —2-> Mg(OH),



6.10 (p222)

preparation of alcohols

oxymercuration - demercuration
hydroborotion - oxidation

< Grignard synthesis
hydrolysis of R—X

6.11 (p224)

R-O-H ; rxns involving the cleavage of c—QH (including dehydration)
rxns involving the cleavage of RO—H substitution

oxidation rxns elimination

6.12  (p227)

ROH + H,S0, —= ROH, + HSO; (as basc)

ROH + Na — RONa + H, (as acid)
™

alkoxide ; ethoxide, isopropoxide

RONa + HOH —> ©NaOH + ROH : RO ismore basic than OH
ROH is less acidic than HOH

ROH + RMgX — RH + ROMgX

H,0 > RMgX > NH; > RH OH  { RO { NH; { R

<—— more acidic more basic ——>

in gas phase : acidity =~ H,O { primary R—OH < sec-R—OH < tert-R—OH
N2

bulkier R stabilizes anion more

in solution : acidity —H,O > primary R—OH » sec-R—OH > tert-R—OH
N2
solvation effect : bulky R interferes the
stabilization of anion ( interfere ion-dipole
interaction )



6.13 (p229)

R-OH + HX —— RX + H,O
catalyzed by acid ( may reguire ZnCl, or stronger acid )
rearrangement (except with 1°-OH )
reactivity : 3°-ROH > 2°ROH > 1°-ROH <{ MeOH
N2
+ I +
R-OH + H = ROH,

R" + X = RX (for 1°- R—OH, MeOH )
(for3°-R-OH & 2°-R—OH )
N2

a poor leaving group (-OH ) is converted into a good leaving group ( —6H2 >by acid.
nucleophilic substitution reaction (Sy1 & Sn2)

the mechanism is determined by two factors of steric hindrance and charge dispersal.

€X) CH; CHs CH;
+
CH3—9—CH2—OH ﬂ CH3—§—CH2—OH2 — CH3—§—CH2+
CH; CH; CH;
< steric hindrance does not >
favor S\2
cr e
CH3_(|3_CH2CH3 < CH3_C_CH2CH3
+
Cl
6_

X

CICH,~CH-CH, + HX—> CICH;CH-CHy — oy ¢ oy

OH *OH, .
3 +0OH,
< electronic effect does >
not favor Sy1 l

X



alcohols undergo substitution rxn in an acidic medium

N2

nucleophilic reagents become less nucleophilic to favor
unimolecular mechanism ( Sy1).

6.14 (p233)
ArSOH —— ArSO; + H'
strong acid weak base
good leaving group
N2
C&‘@*SO{, Br@soz_ , CH;=SO, , CF;SO,
(TS) (Bs) (Ms) (Tf)

cm@soz—m + GHOH — s CH3@SOZ_OC2H5

R™--OH HX or PX, R—X (inversion, racemization )
R—o+H —ASOCl R'O-SO,Ar  ( retention )
(0] [0]

RCH,OH —— RCHEO ——> RCOOH

[O]
R,CHOH ——> R,C=0

[0

R;COH ——> no oxidation



RCH,OH + KMnO, — 1€ . RCOOK + MnO, + KOH

nonpolar
solvent
H;0"
PCC + CrO; + H"™ —= RCOOH
(H,50,)
CH,Cl,

Jones reagent

RCHO + Cr”

pr— —\ + -
(PCC;CrO; + ( NHCI — { NH Cro,Cl )

II{ K,CrO, or CrO; 1|{'
RCH-OH R—C=0
ether ; R-O-R' , Ar—-O-Ar' , R-O-Ar symmetrical
unsymmetrical
EtOEt Et-O-Bu' Me-O-Ph

diethyl ether ethyl t-butyl ether  methyl phenyl ether (anisole)

HOCH,CH,0OCH,CHj,
2-ethoxyethanol

R

" 0 — small p = low b.p.

N2
somewhat soluble in H,O by hydrogen bonding



H,S0, ® 180° I /—\ (@
CH3CH2OHTCH3CH20H2W H,0 H-CH,~CH,-OH,— CH,=CH,
ow |Et

140° N 0 H
EtOH CH3;CH,~OH, — EtO-CH,CH;,4
high [EtOH] e ®
3- SCN~ - O
Fe(SCN)nn <—— Fe” + E{,0 fe EtO-O-Et 4 Et,0
red explosive '™ air N2
usable for
conc H,SO, Na symmetrical
ethers
oxidize EtOH — EtONa
HY -+ H
ROH —— ROH, r ROH -O-R
+
H 3+
RO---R---OH, R-O-R + H'
+
(1>R—OH ) (3°- & 2°R-OH )
S\2 Syl

R—X + NaOR' ——— R—O-R' (SN2) ; Wiliamson synthesis

CH;
€x) CH CH;CH,Br  + NaO-C-CHj; feasible
-3
CH;CH,~O-C-CH; & CHs
CH; CH;
CH;CH,0ONa + Br=C-CH; not feasible
CH;

N2

elimination is
favored



3°—X 2°—X 1°—X

elimination <~ keep in mind.

substitution B

cther ; unreactive =  can be cleaved by acids.

A —D! . H if R'=tert
A ® SNl
| _
Sow lHX fasth
if R'=pri| S\2
R—X R'X
THX
H
R—O---R--X ] —— R-OH + RYX
o+ o-

HI > HBr > HCI

<—— more reactive



