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IUPAC
methanol

ethanol

1-propanol

2-propanol

Common
methyl alcohol

ethyl alcohol

propyl alcohol

Isopropyl alcohol

2-methyl-1-propanol sec-butyl alcohol



Br

W 8-bromo-9,9-dimethyl-5-decanol

OH :
(not 3-bromo-2,2-dimethyl-6-decanol

OH

2,6-dimethylcyclohexanol
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F

5-ethyl-2,6-dimethylcyclooctanol
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Sterically less accessible;
more hindered and
less easily solvated.

Sterically accessible;
less hindered and
more easily solvated.

Methoxide ion, CH;0™ tert-Butoxide ion, (CH;);CO™
(pK, = 15.54) (pK, = 18.00)
& 2004 Thomson/Brooks Cole
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Electron-withdrawing CF; CH;
groups stabilize ‘ | | |
alkOXide and (_‘F '(_(f i 0_ Versus CI_If;_ C| — O_
1 K , !
ower pKk, CF, CH,
pKa = 5.4 pKa =18
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PK,
CH,OH 15,5 CH,O-  methoxide
H,O 15.7 HO- hydroxide

CH,CH,OH 15.9 EtO- ethoxide
(CH,;),CHOH 17.1 IPrO- Isopropoxide
- (CH,),COH 18 tBuO-  t-butoxide
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H,C H,C
CLLH JH
BH, C[ H,0,
> —_—
THF “OH
v BH, i TOH
5\ H
trans-2-Methylcyclohexanol
(84%)
I CHy; | H,C
1-Methylcyclohexene , : : 3:
BOACS | NaBH >
Lo Ctou S, QOH
MH
HgOAe _

1-Methyleyclohexanol
(90%)
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Pyridine A q\\ T}
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_ o : H
CH; 1-Methyl-

cis-1,2-cyclohexanediol

1-Methylcyclohexene : H(.) CH,
il s H.0* '
CH,Cly e
i "OH
H
1-Methyl-1,2-epoxy- 1-Methyl-

cyclohexane trans-1,2-cyclohexanediol
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OH
| H | where [H] is a generalized
_C R O reducing agent
/ 1
A carbonyl compound An alcohol
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Aldehyde reduction

Ketone reduction
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1. NaBH,, eth
CHy,CH,CH,CH — cthanol , ' CH,CH,CH,CH
H
Butanal 1-Butanol (85%)
(a 1° alcohol)
O H OH
I \ /
C C
1. NaBH,, ethanol
2. H;0* )
Dicyclohexyl ketone Dicyclohexylmethanol (88%)

(a 2° aleohol)
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A carbonyl
compound
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An alkoxide ion
intermediate
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Carboxylic acid reduction

O
|| 1. LiAlH,, ether i
CH4(CH,),CH=—=CH(CH,),COH 2‘ kll ‘J J - > CH4(CH,),CH=—=CH(CH,),CH,OH
9-Octadecenoic acid 9-Octadecen-1-ol (87%)
(Oleic acid)
Ester reduction
O
‘ = 1. LiAlH,. ether . 2
CH;CH,;CH—=—CHCOCH, 2' I-JI--i = - > CH3;CH,CH—=—CHCH.OH + CH;0H
Methvl 2-pentenoate 2-Penten-1-ol (91%)
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Grignard formation

o= il

R—X+ Mg —— R—MgX R = 1°, 2° or 3° alkyl, aryl, or vinylic
X =ClBrorl
A Grignard reagent
I .
1. RMgX, ether _ AN X
/C\\ 2 H;.;U' =1 .-“"C\“\ R + HOEL‘,:'_,)L
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Formaldehyde reaction

~_ _ MgBr O _~._ _CH,0H
i'" T |_| 1. Mix 1 Y
| J | == W’ L J'
T S
Cyclohexylmagnesium Formaldehyde Cyclohexylmethanol (65%)
bromide (a 1° alcohol)
Aldehyde reaction
(|JH3 (lil} s MoBr (|3H3 (|)I—I
g - jf"‘ i ff \\-\
CH,CHCH,CH + | | - oersovent, CH,CHCH,CH—{ )
‘*\“.:;a\;f,.« Qi N—y/
3-Methylbutanal Phenylmagnesium 3-Methyl-1-phenyl-1-butanol (73%)
bromide (a 2° alcohol)
Ketone reaction
OH
O —_—
1. CH;CH,MgBr, ether _ CH,CHj
2. HyO
Cyclohexanone 1-Ethyleyclohexanol (89%)

(a 3° aleohol)
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Ethyl pentanoate CH,

2-Methyl-2-hexanol (85%)
(a 3° alcohol)
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Br—( Molecule )—FG

The Grignard reagent
where FG = —OH, —NH, —SH, —CO,H * is protonated by these
groups.

O O o)
” ” ” The Grignard reagent
adds to these groups.

FG = —CH, —CR, —CNR,,
—(C=N, —NO,, —SO,R

& 2004 Thomson/Brooks Cole
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A carbonyl An alkoxide ion An alcohol
compound intermediate
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A dehydration H OH
reaction N / ¥ J
f,fc_C\\h — /C:C\ + H_}O
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P
um H,0*, THF
H,C (|] CH,CH,4 SEE
OH
2-Methyl-2-butanol

©r 2004 Thomson'Gooks Cole
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W
CH; CH,
\ \
/ /
CH; CH,
-Methyl-2-butene 2-Methyl-1-butene
(trisubstituted) (disubstituted)

Maior product Minor product
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Two electrons from the oxygen atom
bond to H*, yielding a protonated ”

aleohol intermediate. P -
S 3 8 il
h L J

Protonated
The carbon—oxygen bond breaks, and aleohol
the two electrons from the bond stay
with oxygen, leaving a carbocation “
intermediate.
intermedia CH,
S H—
H + H,0:
Carbocation
Twao electrons from a neighbering : ;
carbon—-hydrogen bond form the “
alkene 7w bond, and H* (a proton) is
H

+ H,0*

©2004 Thomson - Brooks/Cole 30
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CH, CH,
OH POCl;
Pyridine, 0°C ,
H
1-Methylcyclohexanol 1-Methylcyclohexene (96%)
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The alcohol hydroxyl group reacts with
POCI,; to form a dichlorophosphate
intermediate.

E2 elimination then occurs by the
usual one-step mechanism as the
amine base pyridine abstracts a proton
from the neighboring carbon at the
same time that the dichlorophosphate
group is leaving.

©@2004 Thomson - Brooks/Cole
Gaad 2:00) L
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SOCh, 1ol 4+ RCH, 208X 22, ROH,CI + SO, + HCI

N AW ) T e

\L HBr + RCH, L 0—PBr, 3% RCH,Br + HOPBr,

tBr: ™

RCH,0H
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Protonation of the alcohol oxygen by
reaction with HCI gives an oxonium ion,
which undergoes an Sy1 reaction.

é o S adla Jusi
|

Spontaneous loss of water gives a
carbocation intermediate . . .

+ H,0

. . . which reacts with chloride ion to
give the alkyl chloride product.

— O«T\
)

H,C Cl

X

©@2004 Thomson - Brooks/Cole
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CH, CH,
O B " Pyridigid = ) :
R~ ~H T Ol “ mr S _o. ‘ | + Pyridine - HCI
R ™8

e % 3 /v g e
An alcohol VAN 7N\
0O O 0O O
p-Toluenesulfonyl A tosylate (ROTos)
chloride
2 2004 Thomson/Brooks Cole
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H Br CH;CH,O0 H
PBry "-./ CH:CH>O~ Na®t : \C
: ~ : ’
Bher  OHL(CHy. < (@&H, e CH,(CH,);  CH,
HO H (S)-2-Bromooctane Ethyl (R)-1-methylheptyl ether
c

CHy(CHy);  CH,

(R)-2-Octanol TosO H H OCH,CH,
4 CH3CH,0~ Nat ‘\C/
Pviiding g 2 ' F e
yndine oH(CH), CH, S CH,(CH,. CH,
(R)-1-Methylheptyl tosylate Ethyl (S)-1-methylheptyl ether
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o OXIDATION
C O ‘REDUCTION C O
+ 2H
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The alcohol must
have Ol-hydrogens.

—
o [ ]— i
CCHB @ R ~OH
Ho o |

R’ ﬂ%/rea\(ﬁi'on

i i
R—il—OH —_— R/C@
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KMnO, |

R=CH=OH - | R=—C—H
2 heat

KMnO,
heat

I
R—C—OH +|MnO,

precipitate
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R=-CHsOH —— I [ ! ]
. 1,50, R—C—H

K,Cr,0,
H,S0,

Y

0
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" [KeCr0)] 0

R—?—R R=—C—R

-

Y

Jones Oxidation
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H>SOy H>SOy
CrO3 + H,O H,.CrO4 =—= H»Cr,0; + H,0
X2
I pon
H—O—ﬁr-O—H H—O—ICIZF—O—ICIIF-O—H
O O O

ALL OF THESE ARE CHROMIC ACID SPECIES

CrO, H,CrO, NaCr,0; oxidizing
H,SO, H,SO, H,SO, ¥
Jaad 2: 501 L i
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HD—-iier—{]H = HG_{I:FT\E‘}H — RCH,— E{J ——ﬁfr—DH ™ R?Ejﬂ—ﬁr—DH
O J O O ~H D:)
RCH,0H H,0: a chromate ester

l

RCH=0 + H,CrO; + H,0
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Sarett Oxidation
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CH;CH,CH,OH

a primary alchohol

{i)H
CH;CH,CHCH;

a secondary alchohol

(Swern) oo s S

O O O
I || O
1. CH3SCH;, CI—C—C—Cl, —60 °C I
. : >  CH3CH,CH
2. triethylamine A
an aldehyde
O O
1. CH ECH cl l!'.l tl! Cl, -60 °C (|j|)
ek : > CH;CH,CCH;
2. triethylamine
a ketone
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ITL{H] C{Ig ﬂ T{H} ;"CH"{ H [?{H} fCHi IT-{H}
R—C—ﬁ\H)’:ﬁ;—C} — R—C—0-8; = R—C_Tijgﬂ{ — R—C=0 + CH;SCH;
]l] CH; [_II CH; EEI CH; aldehyde
A L,—\ ke:::::ln-ne
alcohol dimethylchlorosulfonium [CH;,CH;}_:;I.‘:I
ion

triethylamine
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Overall Transformation

| H

O

Dihydropyran (an acetal)
(DHP)

Mechanism

H H
H+
O = H > |
.. e NG <t
0 ' 2 ©

(a heteroatom-stabilized carbocation)

-HT
R—OH + .. =S .. . -  § .
NG AN R0+ 79 HT (RCT @
H
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Juad 2:050) Lo 61



_aj)wu:ﬁdﬁ\@\jh@pj\um\jw\w&ﬁ

9 %)
9H2—C_H E— CH-,=C—H
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OH -
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CH,CH CH;CH,CH CHSQH(}HZ?H(—}H
CH,CH,
Ethanal Propanal 2-Ethyl-4-methylpentanal
(Acetaldehyde) (Propionaldehyde)
& 2004 Thomson/Brooks Cole

| | T
CH,CH,COH,CH,CH; CH;CH=CHCH,CCH, CH5CH,CCH,CCH;
2 3 ; ) 3 3 2 } . 2

) 51 5

s none 4-Hexen-2-one 2.4-Hexanedione
O O
O | |
| Co_ C
CH,CCH, CH,
Acetone Acetophenone Benzophenone 2
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PCC

Citronellol Citronellal (82%)
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HCI + C=0 + AICl3 — — N—L=0 - AICl,

carbon monoxide

- GIG{I} 0
H H
P . ——il

about 50% vield
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CH3CH2C?1 partially CH;CH,CH \A 1 A
an acyl chloride  4osctivated @M aldehyde
Pd
@)
ot 1
2 HZ_C_H
Ho, Pd/BaSOy
>
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| I
CH3(CH2)IUCOCH3 ; EIE}TH toluene, —78°C ! CH3(CH2)IOCH
Methyl dodecanoate Dodecanal (88%)

H

where DIBAH = (CH,),CHCH,— Al — CH,CH(CH.,),

1 2004 Thomson/Brooks Cole
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| 1. [(CH3),CHCH,],AlH, —78 °C I
CH;CH,CH,COCH;4 - [(CH3), 2l2AlH,

> CH;CH,CH,CH
an ester £Hpe an aldehyde
i i
1. LIAI[OC(CH H, 78 °C
CH;CH,CH,CH,CCl — H' o[ FIR)sIH, 78 ¢, CH;CH,CH,CH,CH
an acyl chloride § an aldehyde
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(CH3)3COOH e T (CH3)304<:>:0

4-tert-But¥lcyclohexanol 4-tert-Butylcyclohexanone (90%)
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gCHCHQCHg,

secondary alcohols
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CH, 0

1. OJ ..
2. Zn/H. 0t + CH,0

CH, CH,

70%
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1-Hexvne
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Benzene Acetyl Acetophenone (95%)
chloride
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CH,CH,CH CH,

|
CH,

2,4-Dimethyl-2-hexenoyl

chloride
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CH30H2(|JH CH,
CH,

Manicone (92%)
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Reaction Substrate
Gatterman-Koch hydrocarbons
Gatterman phenols
Hoesch phenols
chloromethylation any
Kolb&-Schmidt phenoxides

Reimer-Tiemann phenols
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Reagents

CO, HCI, AICl3, CuCl
Zn(CN)z, HCI

RCN, HCI, Zn(ll)
CH5>=0, HCI

NaOH, CO4

CHClz, NaOH

Electrophile
H-C=0"
H-C=NH"™
R-C=NH*
H-C=0H"
CO»

CCl»

Intermediate

ArCH=NH
ArRC=NH
ArCH-OH
ArCOoNa
ArCHCIlo

Product
ArCHO
ArCHO
ArCOR
ArCH5CI
ArCO-H
ArCHO

84
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CH,(CHy),CH ——>——-— CHy(CH,),COH
Hexanal Hexanoic acid (85%)
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ethanol
Benzaldehyde Benzoic acid
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O 1. KMnO,, H,0,

NaOH \ CO,H
- >
2. H30 CO,H
Cyclohexanone Hexanedioic acid (79%)
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R~ R R/ Y

- y _ R’
Favored when
Y =—0CH\—OH, —Br, —Cl, HSO; —
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Y EE @
Benzaldehyde Mandelonitrile (88%)

(a cyanohydrin)
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Benzaldehyde Tetrahedral
intermediate
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Mandelonitrile (88%)
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(I)H

CHCH,NH,
1. LiAlH,, THF _ @’
) _ 2. Hy0 ’
O OH

C CHCN 2-Amino-1-phenylethanol
SH  HCN
— (IJH
CHCO,H
Benzaldehyde Mandelonitrile H,07 heat U

Mandelie acid (90%)
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C6H5_C_H + CN — > C6H5_(|:_H —> C6H5_(i:-
CN CN
OH (l) O

C6H5_(|:_C_C6H5 <— C6H5_C_H
/ CNH
g o ° on

C6H5_$_|C_C6H5 > C6H5_g_é_C6H5
CNH )
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|
/C"‘\C/"H
RNH- RoNH
2 / \ 2
_R / \ R_ _R
N A ketone or N
H,0 + | an aldehyde | + H,0
C H C
7\ |
An imine An enamine
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Oxime
O + NH.OH — N—50H + H.O

Cyclohexanone Hydroxylamine Cyclohexanone oxime
(mp 90°C)
2,4-Dinitrophenyl-

H
hydrazone O | N3 Oy
| _N \*
C + HN© + H,0
H,C~ “CH,
NO,
™CH,

Acetone 2,4-Dinitrophenyl- Acetone 2,4-dinitrophenyl-
hydrazine hydrazone (mp 126°C)
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NH-NH,
O,N”~ i “NO,

NO, O,N
H H  H
/' H. | |
CH3CH2C\ + H/N—ITI N()Z—> CH3_CH2_C=N_N N02
N
O H +H,0
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C —I_ HQO : ’,C
H.,c~ CH, H;C/ “SoH
H,C
Acetone (99.9%) Acetone hydrate (0.1%)
I I
C + H,O <= O
H~ OH HI"{/ ~OH

Formaldehyde (0.1%) Formaldehyde hydrate (99.9%)

( ©2004 Thomson/Brooks Cole



" N
A e 28 JU) IS ) gama 53 Jiige S0 8

CH;0H, CH3OH, o
0 " HY catalyst S (:)l[ - H* catalyst S {_‘H‘_ ll:-': Ly H.O
OCH, OCH,

Cyclohexanone A hemiacetal Cyclohexanone

dimethyl acetal
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H,C—CHg
ﬁ ﬁ [ (A
_ O 0 O
HOCH,CH,OH < Sk -
CH,CCH,CH,COCH,CH; —rrorir ol I
CH, CH,CH,COCH,CH,
Ethyl 4-oxopentanoate
Can’t be done i 1. LiAlH,
directly E 2. H;O*
J ,,
0 T 0
” H;0* O\ /0
HOCH,CH,OH + CH;CCH,CH,CH,OH <«—— /C\
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I 1. NaBH
CH;CH,CH,CH — n.0" CHsCH,CH,CH,OH
an aldehyde : a primary alcohol
I T
1. NaBH
CH;CH,CH,CCH; —5+ i.0° CH3CHCH,CHCH;

a ketone a secondary alcohol
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0 0 OH 0
I I 1. NaBH, | I
CH3CCH2CH2COCH3 W CH3CHCH2CH2COCH3
. Ha
I I
1. NaBH
CH;CH—CHCH,CCH; — H;’O 45 CH,CH—CHCH,CHCH,
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CH,CH; H.,NNH;, CH,CH,4 8
WO + N, + H,O
Propiophenone Propylbenzene (82%)
O
(H] CH
N 3
H HyNNH, V/
VA L +N, + H,0
Cyclopropanecarbaldehyde Methylcyclo-

propane (72%)
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3
|c,1 + HS—CH;CH;7SH - > S\C/S + H,0
R/ \R diethyl ether R/ \R
/CHZ—C\HZ ’ ’
Raney Ni ~
S _S +  Hy > _C + CH;-CH,
—c R R
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(CgH5)3P + CHRy — 3 (CgHs)3P-CHRy %» (CgHs)3P-CR;
{Br

O: P(CgHs)s

U et i
RoC-P(CgHg)3 — R

R

—P(CgHs)3

I + (CgHg)3P=0 <-—— H"'R
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CH,

1x l'_-'H_'_-‘. \-IQPJ
/ 2. POCl,

1-Methylcyclohexene Methylenecyclohexane

v

(9:1 ratio)

CH,
Cyclohexanone (CeHs)aP-CH,
THF solvent 3
+ (CgHy);P=0

Methylenecyclohexane
(84%)
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CH,OH CO,H

CHO
, 1. -OH, HZCL
+
2. HT
CHO CH,OH
@[ 1. “OH, HyQ
2. Ht
CHO CO,H
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C” S Q,\ /\9\ Benzoic acid
= Co ' O/Cx (oxidized)

H H
: : \

Tetrahedral C\\ _
intermediate OH

Benzyl alcohol
L (reduced)

© 2004 Thomson/Brooks Cole

Chad 2: 00 112






Jiad 2:501

114

Jy ["JLJ.J é_ug_}_l&.“ aulzulls....



(2) & i

L sl Solas 50 S 17 Juad




" I
COOH (ke o5 8 (sl la sl Sl 0 <
gl e 0l JauS gs S5 9 K4S

aiile |25 0 (e Cly Ciepaha 3 Wy ) SQluS 0 S m
1) 48 s 4S CH,COOH sl S

o S 8 5i (5 31 dale 4S CH,CH,CH,COOH =

atTey

sl Aadiiia 5 5048 CH4(CH,),COOH =

Juad 2:0501 Lo 116



L ) Sl g S (518

W GG anile by ) Sl g0 S (6 IG5 o m
Mﬁ)SOJJSJ\@J\SSoJMﬁJSGALQJ\SoJM
RS b O A6 JAT 3 5 8BS Bl 25 e g g i
A oo D5 ) Sl 20 gy

2l S 536 9 CHLCH,CH,COOH =
2l S 53 84 CH,4(CH,),COOH =

Juad 2:0501 Lo a1 57



:\AA.-}M‘ C i,:‘,:“‘<ﬁ‘)s 5 ..S vor

O 258 e ol i) SGliaS g S QU 3 4SS shailes m
ad pdad 568 sla L L g atius sawl LS
S el 65 Sl S 5 50
O¥lsoa oS A 5 G 0 ) QS B Gl sl DY m
g (o
RCOOH + NaOH » RCOO-Na* + HyO

i 2:050) La |



o) € a8 gy CadAl il

) a8 g i) s0i3S slea g R R )l ALim
S oo g il

sl St ) ) Sl 50608 g 58 Jle sl o m
Sl B sl il 50 32000

A oo 2 g8 DS g0 )S il 53 SOSE ) e 2l m

SN 5 28 LU | SO 5 S snind Slea g A m
s (e oS (sl

Juad 2:0501 Lo -t



538 e plab 1) DS 5 S 021lS (slea 5 S
R o0 ) sl &y

Jaad 2: 3500 L

120



Al (S g Y gdand a8y DAL

Ls\.:m\ L"\Jﬁ OJJN\ s LSS LEL@_AJJS u:‘éjs J‘Jg L.‘ [
S el Gl 381 ) S g

jJASGAJ‘JA\_\\JL_\MJAJSDMSLQ\.@_A})SUPI
R e ) gl G )8

Josi 2:050) -y



COOH  COOH  COOH  COOH
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CH3(CH»)7COOH
NalOg4, KMnOgyg

CH3(CH2)7CH=CH(CH5)7COOH > +
HOOC(CH9)7COOH
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150°C
HOOCCH,COOH ~——> CH3COOH + CO»
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040 o 0 OH O
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1. Bro, PBr3 |
» CH3(CH2)4CHCOOH

2. HpO

CH3(CH9)4CH2COOH

OH
PBr |
R-CHyCOOH —— 3= R-CHoCOBr -<«—» R-CH=CBr

l Bro

Br Br 0O
[

R-CHCOOH  <«129 R.CH-CBr
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CH,CO,H CH,CH,OH
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y
NO, NO,
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CH3(CH2)15CH2COOH » CH3(CH2)15CH2Br

R-COOH + Ag —» R-COOAg

R-COOAg +Brp — 3 R-COO-Br
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R~ NH, R~ TSR R™ 07 | SO
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Amide Thioester Acyl phosphate
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Addition of a nucleophile to the
carbonyl group occurs, yielding a
tetrahedral intermediate.

An electron pair from oxygen
displaces the leaving Y group,
generating a new carbonyl
compound as product.

©2004 Thomson - Brooks/Cole
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Acetyl chloride Benzoyl bromide Cyclohexanecarbonyl chloride
(from acetic acid) (from benzoic acid) (from cyclohexanecarboxylic acid)
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. /C\ Bis(chloroacetic) anhydride

C1H,C O CH,Cl
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Acetamide Hexanamide Cyclopentanecarboxamide
(from acetic acid) (from hexanoic acid) (from cyclopentanecarboxylic acid)

& 2004 Thomson/Brooks Cole

Jad 2:40 s 144



) 230 025 CiDAT ()5 5 i a3 dailia
‘é-\JSL;AUM‘J"MUM‘LSL@'AJJg

I
I C._
N- Methvlnronanamlde N.N-Diethvlevelohexanecarboxamide

£ 2004 Thomson/Brooks Co

Juad 2:J501 Lo 145



L il

Jsdl o 8 Al e L il Solaiuom bl

RS padidin b Ga Gl JSKII ) pald (310
Sl g ) SOl Jadl Joad 5 s SQliS g0 S Al

0
I

CH,COCH,CH;

Ethyl acetate
(the ethyl ester of

acetic acid)
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CH,0CCH,COCH,

Dimethyl malonate
(the dimethyl ester of
malonic acid)

Al oe IR Ll

C CtCII}}-’
"\0/

teri-Butylcyclohexanecarboxylate
(the tert-butyl ester of
cyclohexanecarboxylic acid)
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B Taste 21.1 Nomenclature of Carboxylic Acid Derivatives

Functional group Structure Name ending
I
Carboxylic acid C -ic acid
R~ TOH (-carboxylic acid)
]
Acid halide C -yl halide
R’/ ‘\X (-carbonyl halide)
O (|')
| |
Acid anhydride L3 C anhydride
B4y 30 R
]
Amide C -amide
R'/ \‘NH 9 (-carboxamide)
]
Ester C -ate
R/ \UR’ (-carboxylate)
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C

-

R0 R ]
0

Acid anhvdride Il

C
R~ OR' .

0
Ester {IIJ
R™ “NH-»
Less Amide

reactive

Jad 2:40 s Sl



" I
L ) Sl g0 € e K gla (RS

E
0 R™ "NH; 0 -
Aminolysis ”.. I“[—m”}
’ _.-’LH reaciion
R™ ~OR R H
Alcoholysis Nk Reduction
I{'[)k A|J|
0 , 0 _
H20 () R Mg J‘]: Further
A 1 - a F & - >
R’f Nt : fJJ: : R o reaction
R™ ¥
Hydrolysis \ / Grignard
- reaction
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derivative
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Primary alcohol —__
(less hindered 5
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Secondary alcohol
(more hindered
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(CH,),CHCCI + 2 :NH; — " (CH,),CHCNH, + NH, Cl

2-Methylpropanoyl 2-Methylpropanamide
chloride (83%)

O O
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C—M C —N(CH,),
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Benzoyl chloride N,N-Dimethylbenzamide
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CH;CH,CH,CH + RCOOH —— CH;CH,CH,COH + RCOH
an aldehyde a peroxyacid a carboxylic acid
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CH,;CH,CCH,CH; + RCOOH —— CH;CH,COCH,CH; + RCOH
a ketone a peroxyacid an ester
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This bond is broken
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1. NaOH, H-O
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A lactone
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1. LiAlH,, ether

2. H.O" > -CH;CH,CH—=—CHCH,0OH + CH,CH,0H

2-Penten-1-o0l (91%)

OH

. ~ |
1. LiAlH,, ether > HOCH,CH,CH,CHCHj,

2. HgO*
1,4-Pentanediol (86%)
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Ethyl dodecanoate Dodecanal (88%)
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2-butanamine N,N-dimethyl-1-propanamine

NH, O

AN

4-amino-2-pentanone

H,C CH,CH.
- T 2 3
CH; N
\
N @ CHECH_}CHJ
CH;
N, N-Dimethylpropylamine N-Ethyl-N-methylcyclohexylamine
(propylamine is the parent (cyclohexylamine is the
. name; the two methyl groups parent name; methyl and
J=t 22 gpe substituents on nitrogen) ethyl are N-substituents) =l
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CH,(CH,)sCH,Br + :NH, —> CHy(CH,)sCH,NH, + [CH3(CH,)sCH,]l,NH

1-Bromooctane Octylamine (45%) Dioctylamine (43%)

+ [CH4(CH,);CH,lsN: + [CHy(CH,);CH,],N Br

Trace Trace

& 2004 Thomson/Brooks Cole

Jaad 2: 3500 L 214



N ds) g s sl 4 ) e Uiy S )l i
Cow g At S aSL s B J—’)‘ Og Sl laadla Jsd

A8 Lal a4 ol 5 e 1) ead g a5l s

+
CH,CH,Br CH,CH,N=—=N—N CH,CH,NH,
NaN; 1. LiAlH,, ether _
Fthanol 2. H,O
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less accessible more accessible
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NO, NH,
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CHO CHO

m-Nitrobenzaldehyde m-Aminobenzaldehyde
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p-Bromotoluene (73%)
N=N HSO," I
Nal
—_—
Iodobenzene (67%)

247



" N
Bl SobuS g S 5 i o)l

NH, == HSO4 CO,H
CH;
| INO, !t.i N { O+
HgSO,; CuC \J
o-Methylaniline o-Methylbenzene- o-Methylbenzonitrile o-Methylbenzoic
diazonium bisulfate acid

& 2004 Thomson/Brooks Cole

Juad 2:J501 Lo 248



d -
. S.E I
n o

NH, *N=N OH
HSO,~
HNO, _ Cu0
H,SO, Cu(NOy)g, HoO
CH; CH; CH;
p-Methylaniline p-Cresol
(p-Toluidine) (93%)

£ 2004 Thomson/Brooks Cole

Juad 2:J501 Lo 249



L S g s Al

NH, NH, N=N HSO,
Br Br Br Br Br Br
2 Bry HNO, H.PO,
H,S0, ’
CH, CH, CH, CH,
p-Methylaniline 3,5-Dibromotoluene
= 5 =
2 Bry
FeBr,
Br
| CH; CHj, |
Toluene 2,4-Dibromotoluene
2004 Thomson/Brooks Cole

Jiad 2: 301 Wy 250



uJut_\sau.u.\S\j

56 — G-

an azobenzene derivative
geometric isomers

Q.0 Q

Sy anti

Juad 2:J501 Lo <L



" J
628 48 3 gl (o plad) (IS L (Al G S
RVENSPPN|

OO ~ OO~

Y = NH,, NR,, OH an azobenzene
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