SUMMARY OF REACTIONS CHAPTER 4

1. Form alkene (Hydrolysis):

« /14
C:C —+ Hzo
;,t/ \l—l

H

(,///;_ CH:C/’/Z -+ ///ZO _’_—)_7 (Hsdcf—l —c/

OH

Regent: H,0 Catalyst : H* (acid)

Note: Use Markovnikov’s rule

2. From alkene (Oxidation):

H H H H

\
C= C/ KMo, +=cH .
/

u—C — C—u
>
Ny Cold b

H OH OH

oH

/(/V]v’m“ + oH \ " oH

Regent: KMnO, + OH ‘ Catalyst: -

Note: Cis addition

3. From Alkyl Halide (Nucleophilic Substitution):

R-¥ + o —= R-om + px

ex:

CH; _cth —Br + RoH —= Cllz—cl—ctf

Regent: KOH,NaOH Catalyst: --

Note: Nucleophilic Substitution
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4. Reduction of Ketones and Aldehydes

aldehydes: O
[

(@)
[l () L AIH
C#;—CHz’C‘“ b
LZ)Hzo//,,’_'

Regent: 1) LiAlH4 2) H2O\H* Or 1)NaBHs 2) H.O\H* ‘ Catalyst: --
Note: Reduction of aldehydes gives primary alcohol (1°)

ketones: O
[

Liall
Q/C-\ U b +~7
{2 (2) HzO/H

O
|

[

(1) L{/HHL,
2) H,0 / 4

Regent: 1) LiAlHs 2) H2O\H* Or 1)NaBHs 2) H.O\H* | Catalyst: --
Note: Reduction of ketones gives secondary alcohol (2°)

5. Addition of Grignard’s Reagent to Aldehydes and Ketones
R, H) (R, H)
\ (1) ether p 1
R—ro + ¢ =0 R-c-cn + Mo
Ri#) (R, 1)
ex: B [{

() ether r

CH;~(/HZM9W 4 t=o g CHz <, -C —GH
/ )
H H

ClYo, H
\ 1) edhe !
(Hy-CHy Mypre ¢=-c t;%,g’? CHy-CHy —¢ =<K
¥ CHs

C(.H

N\ (g
C =0 Wekr 5y <
(,H; CHZ Mﬂgf =+ ) = ot 2 -CHy—< = oy
cCHz s
Regent: 1) formaldehyde ,aldehydes ,ketones 2) H3O* | Catalyst: ether solvent
Note: formaldehyde gives 1° alcohol ,aldehydes gives 2° alcohol, ketones gives 3° alcohol
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1. Reactions of Alcohols with Hydrogen Halides

R-olH + HX — R X+ pho

ex:

(Hy—cty —OoH + HBy —=CH, —CHy—f,

Regent: HBr ,HCI ,HI | Catalyst: -
2. Dehydration of Alcohols to form Alkenes

boqH §
O
4 H heat 4
od
' Hy,So
Cty - cH —CHy—cHy 2278 o cHy—CH=ch-CH;
oY

Regent: - | Catalyst: H*(acid) + heat
Note: use Saytzeffs rule

3. Oxidation Reaction of Primary alcohol (1°)

oh
h—t_R pc('7

h

C#g-—Cﬂz—C’Lé*O/—/ &7
Regent: PCC,CrOs | Catalyst: -
e HoCr, O ? ()
)_'_/ ac’d 7 R—-C’_” 7 R’C OH

o

f
-
CHy=CHy=OH .50, CHz—C—0H
Regent: H.Cr207,NazCr207 | Catalyst: H2SO4(acid)
Note:

4. Oxidation Reaction of secondary alcohol (2°)

Miclr.o, i
ocid R - ’Q
o H '?
Cng—C'H'—-C,/lS 2CV2°17 cHy —C—CH,g

HiSoy
Regent: H2Cr207,Naz2Cr207 | Catalyst: H2SO4(acid)

Note: There is no oxidation reaction for tertiary alcohol (3°) at all
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1. Alkali fusion of sulfonates

5——25‘0 7 S Q B u —+ OH
<i:::::> Uy 014 <i::::>}’ ! 1%ﬁ§é<i:::::>;__C)A%Lﬂighfi::::>>’/
ex: 1) Se s
2) Na [TH OH
P el >

Regent: 1)SO3; 2)NaOH 3)Hs;0*,HCI Catalyst: 1)H,S04 2) heat
Note: This reaction occur in 3 steps

1. Halogenation with protic solvents (water)

kY4
(©)—eH o b <{o)zen

¥
(O)—oti 225~ p{O)—oh
L}‘Z() \/_2;/

Regent: Br + H,0 ‘ Catalyst:-

2. Halogenation with aprotic solvents

2y
Br

ex
i85 5{O)on,, (O)on
<::>Fo Cucry o or

Regent: Br + CHCl;,CS, ,CCl4 ‘ Catalyst: -
Note: ortho or para position
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1. Ethers by dehydration of alcohols

-
JR-od —»  R-o-R— tho

.‘»

Uy—ctiol _H o clcHyocHycl
2 Crg L [,\ga'/ 3 2 Z 3

Regent: - ‘ Catalyst: H+ (acid) + heat

Note:

2. The Williamson synthesis of ethers

ﬁ—ol"+~c\,_7 /Q—O‘/\/«ir ﬁ(QLy — (\)-o_(\)\

ex. 1y ~NG
(/H5,6!Jze£4 2) CH; 37 CHy=CHaQC g

Regent: 1)Na ,NaH 2)R-X ‘ Catalyst: -
Synthesis of Phenyl Ethers

ex: WNaoH
@——’-O + 1) CHgCH,] @-OC Uy C 1’13
— 7

Regent: 1)NaOH 2)R-X ‘ Catalyst: -
Note: the second regent has to be primary alkyl halide 1°

1. Cleavage of ethers by hot concentrated acids

R-0-R + H-x Zte£5  R-op = R¥

ex:
C{_}SOC’HS ~+ HC{ Aﬁ C[Jjol/’ + C/ch{

Regent: H-X \ Catalyst: heat

/Q—O—p + 2 U-X 2 ZQ‘X mi HZO

ex:

C////;O CH; 4 2B 2 5 2 C[’/gg{ ~+ Hzo

Regent: 2H-X, conc H-X ,excess H-X | Catalyst: heat

ASiled (e Ugiaddy | lasdl) g Liaadi) (pad UUaAT () g &) (pad Unal o)) (Ml Ja . cle i) Aulgs

438EliteCHEM




