Chap 10

Alcohols
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*Indy cars use methanol - less flammable water dilutes the fire but need good seals.

1. Formation of oxy anions.

a) R-OH + Na — R-O" Na+ + 1/2 Hy

(CH3)3C‘OH + K — (CH3)3C-O_ K+ + 1/2 Hz(g)

used for tertiary alcohols to slow.

b) Phenols-slightly acidic.

B O
@ + BaseNaOH =~ @ + HOH + Na*
c¢) Alcohols-
pKa

(CH;),CH-OH 16.5
(CH;);C-OH 18.0

alkyl groups inhibit solvation

2. Qrignard reagent
Et-O-Et
R-X + Mg — R-Mg-X
electronegativity Mg 1.3, C 2.5, Al 1.6



Reactivity R-I > R-Br > R-Cl >>R-F

make grignard CH;CH3;Br + Mg — CH3;CH;MgBr

A. Grignard rxn to carbonyl.

aldehyde
0 ) ehter o H;0" B
D Sl
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2 alcohol
ketone

O +
Ryt X+ )OL ) ehter A\ H30 4\

R/ R Rp R R'

3 alcohol

B) organo lithium reagent
R-X + 2Li — LiX + R-Li actsasR:"
X=Cl,Br,1
H,C=CH-CI 4+ 2Lji —>  H2C=CH-Li

Pratice Ex.



Synthesize the following.
a)

Br

OH

b) Use a Grignard reagent to make

@/\OH
Br ether MgBr J\H
+ Mg ——> + H

3. Grignard to Acid Chlorides, esters.
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R=-OR R=H R=Cl
Ester Acid acid chloride

0 /i\
R-MgBr + )LR' — > 7R

R =-OR" R=Cl
ester acid chloride
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Make the following using a Grignard reagent and an ester.

OH

o4~ )
Q

MgBr
1) ether

—_——
+ 2
)Lo’ 2) Hz0*

4. Grignard to thylene oxide.

1) ether H
. R/\/O

2) H;O"

R—MgBr +

Make the following using a Grignard reagent.

A

1) eth
MgBr ) ether

)
2) H;O*

Review of synthesis of alcohols using Grignard.



1) ether

/\MgBr + X >
2) HO*
E - . /\/OH
H™ H
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Limitations of Grignard:

1) Acidic protons O-H, N-H, S-H, alkyne C=C-H

acidic proton
R—MgX + H-R —> R-H + MgX

water kills the Grignard.

o) ) ether
MgBr +
O_ 9 )J\/SH ) HyO* O )j\/SH

Does not work with carboxylic acids.



2) Electrophilic multiple bonds, C=0, .S=0, C=N, N=0

S e

will attack itself.,

Reduction Reactions of carbonyls:
Addition of hydride H: -
Two main sources:
NaBH4
H -
Li* H-B-H

1. NaBH4
a) aldehydes

milder

(S?//’—‘\HF

+ NaBH
R’C\H 4

b) ketones

G~ ™

H 3C’C “CHjs

MgBr

] H30+
+ NaBH; —> HSC—?—CH3_>
H

Br

o ~ X\ OH
HaC—G—H
CHg

¢) Does not reduce esters or carboxylic acids.

2. LiAlH4

a) Reduces aldehydes and ketones in he same way.



b) Acids

o 1) LiAIH,
= HgC-C-OH
HsC” ™0 2) HzO+ Hz
c) Esters

0 1) LiAIH4

/\)Lo/ ——> /" O0H + HO-CHj

2) H30+
Ex.

Oﬁj)LH
0 1) LiAIH,4 HO

3. Raney Ni
a) Will reduce aldehydes, and ketones

OH
0
/\)J\ Raney Ni /\)\
E—
o} Ho

/\)LH A NOH

b) Will also reduce double bonds.

Raney Ni H
[ r B
Ha



Thiols- more acidic than alcohols and are good nucleophiles.
a) acidicity-

AN 0 = A S+ HO

b) used as an nucleophile. Good nucleophile
AL, N T AN 4o

Formation of skunk oil.

HBr
NaSH
)\/ E—— )\/\Br _—
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