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Carey "organic chemistry"—HEFH KM AL

Reactions of Alcohols - |
(Carey, Chap. 4 +)
Reaction Product Notes
Y .
Yoy e o-c® ne® Prep. of alkoxides;
af (L of K) v
1, 2%, ar3*
conjugate bases of
pK, 16-18 acids
‘}:_QH _Hx@ _:‘;C_R s 1subst. (2° & 3");
X =Cl, 3" only
X=8Br1"2"or 3" carbocation intermediate
rearrangement possible
rel. rates: HBr > HCI; 3° > 2°
\ s \ :
\o—0H S0Ck Sjr:,—cl SN2 subst.;
’ 1%, 2® only
no rearrangement
rel. rates: 1° > 2°
\ PEr pos S 2 subst.;
©-0H —3" \_?— r N SUDSt.;
! 1%, 2% anly
no rearrangement
rel. rates: 1° > 2°
Y
1l\“r:_‘:.H RSO NC_OSDZH Chap. 8
o*:" pynidire “f
1, 2%, or 3"
sulfonate esters
good leaving groups,
(like halide)
Chap. 5
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- OH
N HeSOg, 8 | N _ E1 elimination;
d Y (HaFOy) P
) Regio.: Zaitzevw's Rule, ) ) )
(F-H required) more subst, alkene carbocation intermediate
(more stabile)
Stereo.. ransalkens
(more stebie) rearrangement possible
OH
e KHSO4 & _ | | = Chap. 10
—f— \ (H3POy) o=c!  \
AN _ _
“allylic alcohal” [conjugated diene: allylic carbocation
most stable]
resonance stabilized
Reactions of Alkenes
(Carey, Chap. 6 +)
Reaction Product Notes
5 _c/ H¥, CHCly H ¥
f— \ _|i3_||3_ carbocation intermediate
Regio.. "Mark's" Rule
(E* = H*). Stereo. nk rearrangement possible
Y _ Xz, CCly 21 X
;C_ci t-¢ cyclic halonium ion,
a2
Regio.. n&
Sweren.. anfadditon no rearrangement
Br, diagnostic for C=C
N X2, H20 , OH
;C_C< - :‘3_({ cyclic halonium ion,
X ¥
REI:QE'E _}:‘13)”‘3 Fule no rearrangement
Stereo.. anyaddiion
\C-Cf HzO, H250y4 H OH
V2N — —t|: |— carbocation intermediate
Regio.: "Mark's™ Fule )
E* = H*). Stereo. nk rearrangement possible
BHg, THF

—
Hz O, HOY

[ ey

synchronous add'n of
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H H
C}O—d
L | rz,
Regio.. "ant-Mark's" Bule
E* = B (—-=OH)

Stereo.. =0 addiion

B &H,

no rearrangement

Ty, 3/28

\_ Ha, Pd
;C_Ci for Pt, N, AR

H\ H
o=
oF 1
Begio.: n&

Steren.. 20 additon

C/ HzO2, Os0y
= —_—
%,

H OH
C}C—cf
b | b

Regio.: ni
Stereo.. =0 addiion

Chap. 15

concerted addition, 6 e

cyclic transition state

Y RCOzH

;C_C‘( " .08'3_ epoxidation;
i i
Regio.. n& o
Steren.: syn additon concerted addition

N 1. O

fc_ci; 2. Zn, H3O* =0 + o:< alkene cleavage;

. Zn, /
aldehydes andbr
ketones useful for structure
elucidation

Y _C/ KhnOy, & \

Py C=0 + o:c< alkene cleavage;
s

ketores andr
carbox yic acds (or CO2)

useful for structure

elucidation

¥
}_ 1. ¥, CCly

= ST
H Q 2. MaMHz, MH3

mono- or disubst alkene

—L=C—

Chap. 9

addition, followed by

double E2 elimination

of vicinal dihalide;

prep. of alkynes

Chap. 10

2011-11-22


http://www.ccebbs.com

Hh Ak 24 T g s www.ccebbs.com

oo

A ¥o bvor i
p=c .
i ", or NES, hv

allylic free radical;

resonance-stabilized

NBS = N-bromosuccinimide

g, 4/28

C\

!
>C P=< HX (1 equiv)
= e

%& 'y

"1,2 adduct" ? c\ <<

"1.4 adduct’

Chap. 10

allylic carbocation;

resonance-stabilized

1,2-adduct major with

"kinetic control"

1,4-adduct major with

"thermodyn. control"

}z%@:( A2 (1 equiv)

_% 5, .
12-&dducr%

"1.4 adduct’

Chap. 10

allylic carbocation;

resonance-stabilized

1,2-adduct major with

"kinetic control"

1,4-adduct major with

"thermodyn. control"

Reactions of Alkyl Halides

(Carey, Chap. 8 +)

Reaction

H Product

H Notes
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\C Mu:, solvent
= ——
\*‘j

X=Cl Br |, O202R

1%, 2%, or 3°

\?b =Mu

1%, always Sy2

2°, Sy2 or Syl

3", always Syl

Stereo.. if Sy2, inversion;
it Sn1, racemizaton

S\2 with strong Nu:" &
polar aprotic solvent.
S\ 1 with weak Nu: &
protic solvent.

Rearrangement possible

when S 1.
4”%_5 NaOR, ROH >=< also Chap. 5
'__( o & KO &Bu req. for 1°,
{stong base) || 8NY Stong base for 2° or 3°
(frH required) Regio.: Zaitsev's Rule, foni P
more substiuted akene E2 elimination;
Stereo.. ransalkens
BUT: ant-parallel H & X req. ) )
over-fides above requires anti-parallel
conformation;
no rearrangement
XX MaOR, ROH,
—CC— A Chap. 9
I-I'i +'1 (MalHz, NHz)
(strong base)

L1 double E2 elimination
of vicinal dihalide;
prep. of alkynes

||-| ::n MaQR, ROH,

S S S— Chap. 9
II_| ;{ (MaMHz, NHz)
(stong base)

L1 double E2 elimination
of geminal dihalide;
prep. of alkynes

)° CIK NaOR, ROH ||| [%] Chap. 10
-C— Na _
—\0—00 \ a—"
HJ \ (strong base) L. .
“allylic halide" E1l or E2 elimination
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Reactions of Alkynes

(Carey, Chap. 9)

Reaction Product Notes
—C=C—H % —C=C—F Prep. of alkynes.
(1% only)
NOT for 2° & 3° R-X;
get elimination of R-X only
X MX
- HX(flor2e —HC= OF —C—i—
—CECT ThHo, % c? b
(with 1 eq) (with 2 eq)
Regio.: “Mark's" Fule

[E* = H*). Stereo.; nk

X2 (1ar2 qu'

\ }3
{ = or _I"IT"EE—
X

—C=Cc—
CClg ¥ ¥
(with 1eq) (with 2 eq)
Regio.. né&
Stereo.: anFaddition
OH 0
- HzO, Hz80q, i
H=C=C— 150, HpC=C— | — HsC-C— Enol intermediate;
Regio.: "Mark's" Rule
I:E+ - H+:.
Steren. nk methyl ketone from
terminal alkyne
Heczo_ 1 BH THE PH ‘ﬁ
= 5 Ha0s, Hor || [FE=0H | == H=C=CHe= lEnol intermediate;
Regio.: "ant-Mark's" Rule
E* =B (= OH) _
Stereo. né aldehyde from terminal alkyne
H, UindierPd ||H M
—c=c— ——» }:c’\
Synthesis of cis-alkenes
Regio.: n&
Swereo.; 2 additon
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H .
—p=p— W, ‘c=<1 Synthesis of trans-alkenes
/
Regio.: nk&
Stereo.: an¥addition
1o | 1 g
- 1. Og
—C=C— 2 ho Aon v HoU

Alkyne cleavage;

structure elucidation;

CO, from terminal alkyne

Transformations Flowsheet - Organic |

(Carey, Chap. 4-9)

L S:
— L=t e H-C=C-H
| T
HACTL, 1. HaNH
Or 2. R-X
Hu™ HHO (1* only)
or ) [l or2 tiIIfI.BS]
Qz04H0 H/Lindlar [cis]
[anti or sym] or
H-X Na'/MNH4 (lg) [trans]
'iIZ Jg ‘/———\ C=0 R—C=C—R
! | HH -
HaORMROH 1. BrfCCl,
2. HaMH HOMH-20
NaOH. HX : Hg‘gofﬂ v
DMEO or or
ol PT_EI_:I’, ’ H-X 1. BH,
H-O, & 2. H a0H
20 80ClL, 1. BH, 202N
2. HyO.MaCH
| 78 ¥ %
— = —C=C— =CHz-C—
I H . _
H [aldehyde
or ketone]
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Reactions of Conjugated Dienes

(Carey, Chap. 10)

Reaction Product Notes

=] (2] allylic carbocation;

resonance-stabilized;

1,2-adduct major with

"kinetic control"

1,4-adduct major with

"thermodyn. control"

] (2] allylic carbocation;

resonance-stabilized;

1,2-adduct major with

"kinetic control"

1,4-adduct major with

"thermodyn. control"

"Diels-Alder reaction”

L E -,

x?, ~  So & \O“C{C/E

Ce T & il .
~ o L . .

/C‘\L'\ E must be conjugating
diene; 2-cis  dienophils »
Steren.. enob addition

conformation
required e E group group (eg, C=0 or C=C);

concerted reaction;

stereospecific re

dienophile
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Reactions of Arenes

(Carey, Chap. 11 & 12)

Reaction Product Notes

prep. of nitrobenzenes

acids

RCI, 8ICH

.- Friedel-Crafts reaction.

a0 S03H _
© —=0s, @ prep. of benzenesulfonic
carbocation intermediate;

rearrangement possible;

NOT with meta-directors

]
RCOC, MCH n Friedel-Craft "
or rieael-crarts reaction.
© (RCOX0,

AICy

acyl cation intermediate;

no rearrangement;

NOT with meta-directors

Chap. 24.6

2011-11-22
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1. NaOH, 4
T ——

: 203H

2.H*

e

Tiig, 10/28

prep. of phenols

Y

@/ND? SnCla, HY

©/NH2

Chap. 22.10
prep. of anilines;

SnCl, selective for NO,

O

@iq

Zn(Hg), H*

©/CH2H

Zn selective for aryl C=0

H "
||3_ Magz Cra Oy
©| H*, A; or . OH Must have at least 1
KMnOy, &
benzylic H;
prep. of benzoic acids;
structure elucidation
H Br
c— -
©/| MES or Bra ©/| benzylic H only
& or b

free-radical reaction

Hz, Pd

e
O
(Y= 0N 8)

ot

benzylic Y only

Ma, MHz diq),
ROH >

-

Y=o p
director direcior

Y = meia

Birch reduction
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Reactions of Organometallic Compounds

(Carey, Chap. 14)

Reaction Product Notes
Mg, EO
R-Y¥ — A8 )
[X = CI, B, I FhigX Prep. of Grignard reagent
R=any alkyl, vinyl or aryl
B-¥ ﬂh R-U + UX
[X=Cl, Br, 1] Prep. of organolithium
R=any alkyl, vinyl or aryl
A HA  _lleH o+ wmea Acid-base reaction
[M = Li, Mg¥]
R-M very strong base
Very fast when A=0O, N
or alkyne C
R-MgX 1. HzciD R-CH20H .
2. HzO Syn. of 1" alcohols

1-C chain extension

1l
R-mgy F-CH I RcHOH o
2. HzO* e Syn. of 2" alcohols
i ” " i
pugx LR | H :
2. HzOt R-C-OH Syn. of 3" alcohols
Fll
s rtom || o1
R-Mg¥ ————==T || R-C-OH + HO-R"
% ot e Syn. of 3° alcohols
2 equiv of RMgX needed
R-CO2H

2011-11-22
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Syn. of carboxylic acids

1. CO;
R-Mg X
2 or
R
ooy 1-H2C—CH-B QH
X Heor || FrCHeCHR Chap. 15 & 16
Cu¥X,EnO . .
Rl ———— |[R2Cul + LX Prep. of organocuprate
2 equiv of R-Li needed
_ R-X , .
Rz Culi R-F R' = alkyl, vinyl or aryl

"coupling" reaction

%,
Ci=
P4

CHzlz, Zn(Cu)
—
EtzO

Syn. of cyclopropanes

C
Hz
stereospecific
organozinc intermediate
carbenoid reaction
\C:< CHXs, \C_
! #BuCrg* Iy Syn. of cyclopropanes
[¥ = Clor Br] X2

carbene intermediate

Reactions of Alcohols - I

(Carey, Chap. 15)
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Reaction Product Notes
Il
R'-C-0H ] ) o ]
—?—DH “HeS04 (Gal) || —C—O—t—f "Fischer esterification"
[any ROH]
equilibrium reaction
| R-C-Cl =]
—C—0H —
| pyridine
[any ROH]
| R-C-0-C-R' o]
—C=0H ————= il
| pyridine —C—-0—C—R'
[any ROH)
(_l_; HONO: |
——0OH —C=0-NO2
H2S0y (cof) | nitrate ester
| Hz 80y |
—C—0 —C—0-S0zH
| hydrogen sulfate ester
sulfate diester possible
| HzP Oy | il
—C—0OH —C—0—P—0OH
| HzZ04 OH phosphate ester
diester & triester
possible
H
1 PCC o
— =0 ——— 1] e .
. CHa2Clz —C—H "PCC" = pyridinium
[1* AOH] aldehyde
chlorochromate
| MNazCra Q7
—C—0H L
r HzS0y4, HpO || —C~OH "Jones reagent"
[1* ROH] carboxylic acd

oxidant = H,CrQO,
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H
1 PCC or
—=0H
| Jones
[2* ROH]
PCC o |
—C=0H —C—0OH
Jones |
[3* ROH) no reaction
HO OH
1 1 HICy s
——— —— >=O + 0=
I Y,
[wicirnal diol] aldehydes or ketones

Reactions of Ethers

(Carey, Chap. 16)

Reaction Product Notes

 HBr, H;0
R-O-R ——— > ||R-Br + R-Br

ether cleavage

. AL Mu
Ry,  .H 1. Nu” Rag—
i E R 2. HyO* Hg {..H S\2-type opening

[Mu:= = stong Mu] || Regio.: Nu attack at
less-substuted C

Stereo.: anFopening Typical reactants: RO,
RMgX, LiAIH,
R, oH H-hu, H* N y B acid-catalyzed opening
n-'g'*' > nw'f—:‘
OH
[H-Nu = wesak Nu] || Regio.: Nu attack at Sy1-like reaction

more-substtuted C
Stereo.; anFopening

Typical reactants:

ROH/H*, RNH,/H*

2011-11-22
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Reactions of Aldehydes & Ketones

(Carey, Chap. 17)

Reaction Product Notes

N LYy
R™ "H(RY R “H(R) Hydrate formation

Equilibrium; K usually <

X,y =22n ] 2T

R “H(R) R “H(R) Hemiacetal formation

Equilibrium; K usually <

11

except for 5-6 memb

cyclic

R"OH, H*
0 )

n“%‘fm" Acetal formation

"o | p Ny
&

F H(R"

Reverse reaction, acetal
hydrolysis

C=0 "protecting" group

O " "
L L e
—_—

F H(R" R H(R")

Thioacetal formation

o]

/LL 1. B"SH, HY

R HIRY 2. Ha, Ni R HRY

2011-11-22


http://www.ccebbs.com

T B4k 224k T it www.ccebbs.com g, 16/28

Thioacetal
hydrogenolysis
O N*’Y Y =HorR",imine
Ly 2, |
RCHRD — . || R OTHERY
Y = OH, oxime
Y = NH, or NHR",
hydrazone
2,4-DNP diagnostic for
alde. or
ketone - get orange ppt
0 R"MH
/]L 1. R"NHz, H*
R™ "HIRY 2. naBHy R™ “H(RY
Amine synthesis
s}
1. NH2MH3, H*
R HR) 2. HO, DMSO || R HR) "Wolff-Kishner
reduction”
Decomposition of
hydrazone
s}
HCN H&CEN
R™ "HIRY ke, Hzgog‘] B HR) Cyanohydrin formation
Equilibrium; K > 1 only
with alde. or cyclic
ketone
O
JU 1Hew QN
R™ "HIR) 2 {0, H* & R “H(R) Cyanohydrin hydrolysis

2011-11-22
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Carboxylic acid

synthesis

)L 1. R*MgXx

i —_——
RTHRY T2 a0t

H&"

R H(R")

Alcohol synthesis

O
s B EEE'H' o /iH Prep of 1° or 2° alcohols
R "HIR) 5 ot R HIRY
NaBH, selective for alde.
or
ketones
P 5
j\ PhsP=CR'R™ ’j[r + PPhy - .
B OHE) o 3l R “~H(R) Wittig reaction
1. R"R"™CHBr
+ FhyP
2. Bu-Li Synthesis of alkenes
R" and/or R"™ can be H
I‘:l l:l + - n ]
/LL Jones of JJ\ Ag*/HO ("Tollen's
R™ "H Agt/HO" R OH
reagent") -
selective for aldehydes;
diagnostic - get silver
mirror
o] 't o] "Baeyer-Villiger
R"COOH

oxidation"
Cation rearrangement
Migratory aptitudes:

Ar>3’R>2°R>1°R>CH,
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Reactions of Enols, Enolates, Enones

(Carey, Chap. 18)

Reaction Product Notes

] - OH
H* or B~ (cat.)
=] —_—
HV.J’L‘HI:F!"I H‘«")\H(Hj

Keto-enol tautomerism

K usually << 1, but fast

o O

X2, HX (cat)
R — .
\)J\H[Fl'j ”W)I\H(H-j alpha halogenation

]

via enol
\j:j'\ 1. INGP: o alpha alkylation;
H(R) 2. R"-X HMT)LH(H')

R via enolate anion;
must use very strong
base
(to get 100% enolate);
R" must be 1°

o O
M 1. NaOEt T 9
R H(R) 2. A™x H)J\T)LHU:;-j beta-dicarbonyl
A

alkylation;

alkoxide base strong

enough;

R" can be 1° or 2°

2011-11-22
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\Jfl\ I.CNH W O alpha  alkylation via
R ;
HRY Z X H\HLHcH'J
3. H*, H20, A =0 enamine;
R"X must be activated
halide
(benzyl, allyl, alpha to
C=0)
R\jl\ HO", HaO QH ©
b - p\)\T/“\H simple aldol
R
condensation;
equilibrium;
K > 1 for aldehydes only
H\j\. RO", ROH o
H(R" A S S HRY aldol with dehydration;
=
prep of conjugated enone
works with alde. or
ketone
(o]
RO
Rv‘ﬁ\ FI'JJ‘FI"' N mixed aldol
H(RY RO, ROH, & & )
condensation;
R" & R"" must have no
alphaH's
n\)':j'\ F,..UH--- H(H)Hx_ H mixed aldol
HIR) RO™, ROH, & o
R~" 0 condensation;
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beta-dicarbonyl cpd
gives
enolate anion
exclusively
(RO (RH
0" oK, E%
o [n_‘Iu:urE] 2 jh=10or2] intramolecular aldol;

5 or 6 memb. rings only

_ 1. LNy
HR) 2. HzO* ~ HIR) 1,2-addition major,

NaBH, gives both 1,2- &

1,4-addition (mixtures)

1. AL
)\ru\H(Flj 2. HyO* /LTXH(H) 1,2-addition major;

RMgX gives both 1,2- &

1,4-addition (mixtures)

0
1 FIZCu TR =
HIR) 2. Hgo* >LI/H\H(FI)

conjugate addition (1,4-)

only

O
_HON __|[N
H(R)[NaCN, HoS04) H(R)

conjugate addition (1,4-)

only

2011-11-22
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Michael reaction
O
- p')j\,/u\ﬂ" n "
HR) RC™, ROH HiR)

(conjugate addition);

with  beta dicarbonyl

enolate
- J O HE)
— . lRm oy Robinson annelation:
F'J\/u\ H(R) NaOEt, EtOH

- O
Michael rxn to methyl

vinyl

ketone, then

intramolecular

aldol condensation.

Reactions of Carboxylic Acids and Derivatives

(Carey, Chap. 19 & 20)

Reaction Product Notes
O HC Oy~ 0
HJ‘I\-OH @ F!J‘G' carboxylate anions;
HzP O

water soluble; soaps;
HCO4 diagnostic for
carbox.

acid (---> CO, gas)
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O S0Ck or ]

A R
o H0 7

o R'OH

Hon s

Ha0 R OR Fischer esterification,
H* or HO™, A
equilibrium, K =1,

Ester hydrolysis,

(HO" cat.= saponification)

IJJ\ CHzM

" S0OH —— " ||RT TOCH; diazomethane;

prep. of methyl esters

]
JL 1. LidlHg
R” “OH(R) ™ 2. Hz0* FOH reduction of acid or ester
to 1° alcohol
!
(rin "OH & (A
OH - o
O [h=1or2 2 jh=10or2]
5 or 6 membered ring
cyclic anhydride
O
([ n OH ;p- (i
OH o
[n=10r2] [n=10or2]

5 or 6 membered ring

lactone

O o
ACOs Nat
H’u\ol —2&"‘ FIJ‘LO)LH

2011-11-22


http://www.ccebbs.com

T B4k 224k T it www.ccebbs.com g, 23/28

prep. of anhydrides

O
%, mew |
R R
prep. of ketones
O O
,u\ Hz, Lindlar Pd JL
R =R N
prep. of aldehydes
O O
X, —men | L
A pyridine RT TOR
[ = Clor RCOs-]
prep. of esters
O O
R'R"NH JJ\
RV pyndine || R TNRR"
[¥ = Clor RGO
prep. of amides
o O

R'OH
FI‘JLDR' Horo FIJ\G R

transesterification

o o
R'R"MH
HJLDR' 2 HJ\NR'R"
aminolysis of esters
o A
JL 1. R"MgBr F=><F=
A" TOR 2. HyO* A" TOH
double addition of Grignard
o
f§  _wo | f
R “MR'R* H*orHO™ A [[R™ ™OH hydrolysis of amides;

very slow reaction

2011-11-22
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o
,JL 1. LidlHy
e
A CMRAR" 2 HzO*t A NRA
prep. of amines
o
_ HzO, HY A J‘I\
R=CE=N ———= | " ~oH hydrolysis of nitriles;
very slow reaction
- .
R-C=N 1 LuluH: = MHz
. HgO prep. of 1° amines
1. B'MgB 7
— r
RmC=N = HaO* F!JLH' single addition of Grignard;
prep. of ketones
O O
R 1. Bra, 80CI2 A Br )
OH 2 o OH alpha halogenation of
=3 =3
carboxylic acids
G-
A" “MH; HO, HO || R-NHz Hofmann rearrangement;
prep. of 1° amines
Ester Condensations
(Carey, Chap. 21)
Reaction Product Notes
R\)L 1RO, ROH T
OR' 2 Hgo* UKT/U\OH- Claisen condensation.
R
Must be able to form beta-

2011-11-22
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ketoester enolate anion

intermediate

o o O
R 1. RO, ROH || f _
OR' 2—*H30+ oOR Beta-ketoester cleavage;
R H R
reverse of ester
condensation
x
(o]
B ~OR 8 o ) o
B —_— Mixed ester condensation;
\/U\DF!' 1. RO~ ROH
2. HgO* R™ OR
R R" must have no alpha H's
(o]

7 FI")L oR

—_— =
1. A'O", ROH

Mixed condensation-

2. HzO*
ketone with ester,;
beta-diketone product
OR
o . N
(in @ 1.RO", ROH ||« Dieckmann cyclization.
OR o9~ ™
2.Hz0 A
2 h=10r2) h=10r2] Intramolecular ester
condensation;
5 or 6 memb. rings only
oR'
(O 1. RO, ROH || Intramolecular ketone with
— H
n 2 HO*
o [h=1or2 O h=10r2 ester condensation;
5 or 6 memb. rings only
o O
o)l\/”\ 1. NaOR ? 9
L, _
R CR 2. R-X R OR Malonate ester alkylation

R' can be 1° or 2°
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o 0 O
1. H*, Hz O fr ]
HD)%OH 2. ACC0O0 OH Decarboxylation of beta-
= = A
carbonyl acid.
"Malonic ester synthesis"
Syn of substituted acids
o 0
)I\/”\ 1. NaOR T %
OR 2 A-X )J\(LLDH Acetoacetic ester alkylation
B
R' can be 1° or 2°
o 0 o
1. H*, H; O - )
)I><U\DR 2 ALC0" Decarboxylation of beta-
R R B
carbonyl acid.
"Acetoacetic ester
synthesis"

Syn of substituted ketones

00 \_j}\ 0 O
OJ\/”\ = of
—_—
A OR  NaOR,ROH || R OR

R (0] Michael reaction

1. UN(.I‘-F'F]z
R
\)J\OFI' ZRx P o Pre-formed ester enolate

R' must be 1° only

1. UN(#Pr)z
H\/u\r:nl:t' 2R R | - R Pre-formed ester enolate
3 -78"° " R
3. HyO* Mixed condensation with

alde. or ketone
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Reactions of Amines

(Carey, Chap. 22)

Reaction Product Notes
/J,_'ﬂ'_\\‘
H
,
A=A Aetiofr &
N g

Ammonium salts;

water soluble

A—N—H 1. R"-X B—]—E" S\2 substituion; 1° or 2° R"-
|
FII' 2. MaOH B
[MHgz, 1%, or 2°-amine] X:

excess  starting amine

required

to avoid over-alkylation

=]

) By e e
R—MN—F —_— ||R I;wl R X
A F
[3*-arnire]
guaternary ammonium salts
X
. - A"
R—N—H —z—H " HM' H R=N
" 2, . "
R orNaBHscny || B P
[MHg, 1%, or 2°-aminge] Reductive amination of
aldehyde or ketone;
imine intermediate
1.
R ™ R ,E
R—h—H ~ "
L [or s ydride P;ll ;
R pridiree R
[MHg, 1%, or 2*-amine] Prep. of 1°, 2° or 3° amides.
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HNO2

—_—
[MaNOs, HX]

o

E

benzenediazonium salt;

reactive intermediate

MHz

1, HNO:

e
2 H:O, &

MHz

1. HNO
2. CuX

Q19

[¥=F, 1, Br, ]

MHz

1. HNO:

_-
2, CuCnM

=M

MNHz

Q| Q18

1, HNO:

T
2. HsP Oy

Q19
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