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The equation

"6 + Hex
R

Aldehyde or
ketone

The mechanism

HCN (3 9ot il ALl -1

R

R

X

Cyanohydrine

OH

CN

X"
R CN

Cyanohydrine
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The equation

H" catalyst R OMe
/Eo + 2 MeOH = Y P4 + H
methanol - H,0 R OMe
aldehyde or Acetal

Kketone

The mechanism

+
OH
R\’/\ > oy MeOH + -H" >r +H+R (OH,
1) / \ OMe —
R Hemiacetal R~ OMe
& OMe emiaceta
- H -H,0
R N R
><0Me L R +OMe
- _ B MeOH >_O Me >_O_Me
R OMe R O Me R +
Acetal
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The equation

R\ HO—CH, g+ R\ /0_ CH,
C=0 + pe—— ~
R/ HO_CH2 'H20 R/ O_CH2
aldehyde or  ethylene cyclic acetal

ketone glycol

The Mechanism

HO—CH,

R

NI NG HO— CHz S ,OH

C=0 /C—OH =
R/ R

“H

R _O—CH,| -H*_ R r/ CH,

C
—~0—CH \O CH
R/ 2 R/ + 2

cyclic acetal

Q\ HO
H \HZC

H

-H,0 \ /9
\O—CH
R/ 2
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The equation

H
>:0 + MeMgBr 0, CH;CH,0OH + MgBr(OH) (basic magnesium
H ethanol bromide)

formaldehyde MeMgBr= methyl magnesium bromide
(Grignard's reagent)

The mechanism

H _ 1 H ~ = H +
>Q) + CH3;MgBr —— >f0—MgBr > /) O—Mg
H H Ch, H Cy, )

H
Z—«OH or [Me-CH,OH]| + MgBr(OH)
H CH;, ethanol

66




Aol deas GneSh) i) N LIAIH, 3,08 assesl) sl ALl -5
(22aNL ) )

The equation

LiAlH,

RCOOEt + LiAlH4 RCHO RCH,0OH
ester aldehyde 2 primary
alcohol
The Mechanism
0y ) \\0 9y
" T |+ am, N~ opr
RC—OEt + Li/AlIHj—> RC—OQEt ——3 RC| —OEt RC —H aldehyde
N H—AH +
* H Li/AlH,
-If/-\ Y
(|)H (H/OH) ‘|) 0
H,0 - AlH; ,
RCH,0H o' RC—H —2>— RC—H = R(JK H
primary | | H—XIH3
alcohol H H
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The equation

H
H,0
CH;C=0 + PhCH,MgBr CH;CHOH + MgBr(OH)
acetaldehyde benzzlmag'gesium CH,Ph
romide
The mechanism sec. alc.
H H H
o~ ~+ | (. -Br_ | ’
CH;C=0O + PhCH,MgBr —> H3C—(|:—0—MgBr H3C—(|3—0—Mg
CH,Ph CH,Ph

H,0
H H H /\ H

|+ | ‘o | A
H;C—C—0—Mg-OH <———H;C—C—0-Mg—OH ~—— H3C—C|—O—Mg—g \+

CH,Ph CH,Ph CH,Ph H

+
- MgOH
H
H3C—$—OH or Me-CF()H sec. alc.

CH,Ph CH,Ph
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(s 5k

O/‘?l\o HaC
Al(i-PrO); = —ac” ~CH—CH 3C_
Note: ( s = HiC IIIC (I) | 3] i-Pro= CH—O0—
Ha¢ CH; isopropoxide
Aluminium isopropoxide

The equation

R R\

A . i-PrOH _ .
C=0 + Al(l-PrO)3 > CH—OH + Al(l-PrO)3 + CH3COCH3
o isopropanol R/

R aluminium

. . sec. alc.
isopropoxide
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The Mechanism

R R\+
CcZ=0 + AlG-PrO); — \c —0—AI(-PrO); —> C—0— Al(i-PrO),
/
R/ R R é)
|
CH;
R _ % g O\
AIG-PrO); + CH —OH <"FProH >c "‘\ Al-PrO),
R/ sec. alc. R Ili N
O
[
H3C_C—CH3
acetone

70



(A Jsas (o) b gkl 3 bh sa RS AL -8

The equation

Ph H,0 Ph
>=—0 + PhCH,MgBr — %OH + MgBr(OH)
Ph Ph

CH,Ph
The mechanism ter. alc.
Ph_ — —  + Ph 7 B Ph n
Ph >0 + PhCH,MgBr ——— O—MgBr 0—Mg
Pt CH,Pn P Cu,ph >
H,0
H /\
Ph Ph. ~ N Ph L . H
O0—Mg-OH O-Mg—OH = O_Mg_e\
Ph "
P Cn,pn CH,Ph P (41 ph "

| Ph
OH + MgBr(OH)
v Ph
- MgOH CH,Ph

ter. alc.

\
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The equation

H,0 R\
RCOOEt + 2 R'MgBr = R/ OH + 2 MgBr(OH)
ester R’
ter. alc.
The mechanism
+
R /" —+ R _M B R />"
>20 + RMgBr — , »20-MgBr —o-> >0
EtO EtOR' -Et0 R -

_|_

+7_ l-l'MgBr
R' (H/OH)

R' R'

1]
R ter. alc.
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(AI(-BuQ),) ) wmSsigy D agiiagl alsdiuly e gadh Sausi -X10
(S 558 Cy S5)

H;C._ ,CH;
Al(#-BuO);= SC—O0-AI—0—C—y
H;C™ | | | 3 CH
CH; O CH; o3
| t-BuO =—0— C—CHj;
Note: C N
7] CH : ide CH3
H;C 3 tertiary butoxide
CH;
Aluminium tertiary butoxide
- O
The equation
. o '
H—OH + Al(z-BuO); > /C —0 + (+-Bu0O),Al—O
R/C cyclohexanone R

ketone
sec. alc.
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:0:

The Mechanism i
R + RS
-~ — t-BuOH . CH—O—AI(t-BuO),

N
CH—O—H + Al(t-BllO)z
teriary butanol R/ l

/
R <7\ (t-BuO_) R

\C_O— &(t-BuO)Z

R/Ill +0
H R_ K/'
(t-BuO)zAl—O@ t =0 <
R Kketone
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Al gy SN
The equation
PhCOCl + H,O0 PhCOOH + HCI
benzoyl benzoic acid
chloride
The Mechanism
v 0) .\ 0
‘\ >~ H I
PhC Cl + HO Ph——C—Cl > Ph—C —OH + HCI

benzoic acid
OH
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The equation

0
[ + ‘|£ T
H3C_C _NHZ + H20 _—_— H3C_ _OH + NH3
Acetamide Acetic Acid ammonia
gas
(0 N |
Ph—g —NH, + H,0 Ph—é—OH + NH3T benzoic acid can be obtained
Benzamide Benzoic Acid ammonia v.m the sam'e me.chanlsm as that
in the acetic acid
gas
The Mechanism
'y OH OH 1) H
| . H é . H, O | H+
CH;—C—NH, =—= H;C—C—NH, == H;C—C—NH, =—= H3C—C| H2
e 00—
~0- H
H™~H “
0

T NH3 + H3C_g_OH
Acetic Acid
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The equation
O
0 i) 0
[ S. .| T
R—-C—OH + C1I” CIl R—C—Cl + SO,| + HCI
thionyl acid chloride sulfur
chloride dioxide
The Mechani (gas)
e Mechanism
o a ¢l
) 0=850 _ 0—8=
(")) S\ R—(lr —on ¢! R—(l: —OH
R—C —OH + CI” Cl = e -
(@
O0—S=
HCl + SOZT + R—C=0 =———= |Jr\
| R—C —~O~H
Cl |
acid chloride Cl

(aleaY)

77



(Il ¢ o<3) cpbdY) 2a (RCOX) pabea) cladla Jeld -14

The equation

PhCOCl + PhNH, PhCONHPh + HCI

benzoyl aniline benzanilide
chloride

acetanilide can be obtained
via the same mechanism as

CH;COCl + PhNH, CH;CONHPh + HCI

aniline i
acetyl acetanilide that in the case of benzanilide
chloride
The Mechanism
Q) 0, 0
[ . L/ - -HCI [
PhC—Cl + PhNH, > Ph C—Cl Ph—C—NHPh
\ n benzanilide
JAN
H | H
Ph
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The equation

(“) 1H—Ph
C -H,0 C
H;C~ “CH; 4+ PhNH, —2— H;C” CH;

acetone +H

The Mechanism

(I?/>\* OH /\ 5 H, H
C H

| 0 + O)
PO -H' U |
}13c/<\(:H3 —— H;C [ CH; =—— H;C—C—CHy<—= H;C—C—CH;
/N\
PhNH, Ph Ph Ph
- H,0
“H' t
H3C_?Ij_CH3 H3C %_CH3
) w)
Ph Ph
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The equation

0 N—OH
C - H,0
PN _C
Ph CH; + NH,OH TH Ph CH,
acetophenone or acetophenone
methylphenyl ketone oxime
The Mechanism

RN _C H,O0
Ph ( CH; <= pn” | CH, 1 cn,
1 H/lTQH T
NH,OH OH OH

(e 38!
+
_C
l cH, “H', pn || >CH,
2 1
Hon OH
acetophenone

oxime
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The equation

o NNH,

A 1,0

H;C CH; + NH,.NH, H;C CH;
acetone hydrazine H' acetone
hydrazone

The Mechanism

NH,NH, NH, NHz

(&9

L /I\CH3

| “H
NH,

B L
H;C [ ~CH;

|

NH,
acetone

hydrazone
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The equation

o NNHCONH,
PON - C
H,C" H + NH,NHCONH, “20_ g ">y
acetaldehyde semicarbazide acetaldehyde
semicarbazone
The Mechanism H o+ H
i NAS
(0
TN N, L
C + H -H ~
H3C/<\H LG Hog #H H3C/111 g =2 H3C/%\H
y H/ \H \H \H
NH,NHCONH, NHCONH, NHCONH, NH—CONH,
B
C
H,C || H
|
NHCONH,
acetaldehyde
semicarbazone
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The equation

R H' R strong base R\ M
“c=0 + NH,NH, C =NNH, 5 ~ C or RCHR + NzT
R’ “H,0 R R H
hydrazone
alkane
The Mechanism /;Y
OH H-O
R o R R OH R H
\ — __ -OH _
C=NNH, JC=N— N == C=N-N—H & C NSRH
R R “H R
hydrazone 'HOH
N -OH > fi
NZT + RCH,R oOr /C\ \\
R H H-OH

alkane
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Note: DDT= Dichloro Diphenyl Trichloroethane

The equation Cl
+
H H
CC,CHO + 2 = Cl /N C Cl
- H,0 __ I
Chloral CCl,
chlorobenzene

DDT
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The Mechanism

Cl

OH X
.. CcCl, | _H ‘OH
(”)N OH Nz ¢y CCh—(—H
C + CH }/ N
ccy” a2 cay ‘\{ @ H ©
Cl
Cl Cl
Cl
L, a
on
Cl, * _H
H
4 -H,0
] P ¢ | 2 -
cCl—C—H < CClL=C—H < ©
Cl Cl

¢

DDT

Cl
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The equation

R R\ /Cl
\C=O + PClg —> C or RCCLR
/ 7\
R R (]
dichloroalkane
The Mechanism ('Cl_
R + ;C{ R R 4+ +§c1
R 4 —
\Cg) ESo ;CHO ;?Q—PCL‘—» ;C—Cl + O—PCl,4
R R R R
- Cl
R Cl R
N/ \
R Cl R (POCly)
dichloroalkane phosphorous

oxychloride
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