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Cyanohydrin Formation

Example : cyanide is a good nucleophile

O : ¥
H-CN O _cN e O, cn
H e ’ ’
benzaldehyde benzaldehyde cyanohydrin

toxic gas hydrogen cyanide (HCN) is usually generated
by adding an acid (H,SO,) to a mixture of carbonyl compound

and excess sodium cyanide (NaCN
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Hemi-Acetal Formation

Hemiacetal formation is similar to hydration but alcohols are used instead
H \\\\J/UVOOIQ H. OCH,4 H* IvAoozw

Yo == X

Acetal Formation

Hemiacetals can be converted to Acetals: two OR groups instead of one OR and OH
Addition then Elimination then 2nd Addition reaction
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Acetal Formation - Examples (useful to protect ketone/aldehyde)

@)
. CH3OH H,SO,  HiCO OCH,
(excess) X

acetals very stable to base

N — o | Lo T T

h OCH,CH,OH O*CH,CH,OH

HOCH,CH,OH
ethylene glycol
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Aminal Formation

> { . {
VHO HoN— —— "’Z+I — ‘TZI
|

O H -H* OH
acetone amine Aminal

Aminal formation is similar to that of hydration except the nucleophile is an amine

Imine Formation Addition then Elimination then 2nd Addition reaction

A -H,0
R e e
(OH

Aminal Imine
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Imine Bond Formation - addition, elimination, addition

OH
O N
+ H>NOH . _
Hydroxylamine \_/
oxime

aka aldoximes or ketoximes
depending on whether they are derived
from an aldehyde or ketone

NH
. HoNNH,

hydrazine

hydrazone




Imine Formation - addition, elimination, addition

m+

Q _ A _ i \ H)OH
——% Ny=0—0F  s=—== Nu—LC—0H —= Nu=C (H)
a _ elimination /

(depends on

*Nu Nu strength) E* usually is H* If ZC has a lone
* pair or H attached to N,O

Example (Imines can be reduced to amines)

—_—— —_— H20
H™ /OI@ /OIm
I L]

aminal imine
l...l.-.lz

| CHg
H _ Ho

H” CH,

Methedrine aka
Methamphetamine




Imine Formation Example - addition, elimination, addition

MDMA
Ecstasy

l
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Wittig Reaction: an Addition-Elimination Reaction

ey,

" ® Wittig Reagent & lﬁ._.“_v
© C—=P(Ph);  Ylid(ylide)
CH, O_._m
A - intermediate

NN\

Li (base)

S,2

Ilﬁ_ul_u:u:vwl.. Ilm_ul, Cl +P(Ph)3
O_I_w Cl O_l_w

S

salt




Wittig Reaction: an Addition-Elimination Reaction - Example

Consider how to make |

@

_u:ugm

m<:5m=owo£m>” J + Acc::_mé_auBm@m::m:._oﬂmE:qumaﬁ:m:%mo:m_:Scﬁmm.
ﬁ_u so, route B is better)

©,
synthetic route B: + _-P(Ph); = P —
o _




Wittig Reaction: an Addition-Elimination Reaction - Example

Consider how to make housefly pheromone CgH;;

or (will also work) :

CgHy7 Cy3Ho7

From
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H H

Om::/aj:
O
C
PPh;

H

Ci3Hy7

N

A

N\

H

Ci3Ha7
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PPhs
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H

Ci3Hy7
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Wittig Reaction: an Addition-Elimination Reaction - Example

To make housefly pheromone om::/ \0::3
/ ) o/
H H
Ph
H, \ :w @ BulLi H
CgH;—C —I1 + P Ph p» CgH;;——C ——PPh; » CgH;;——C ——PPh;
M e @
Ph
add
Om::/ \n;:ﬁ. :/0\0::3
c——C .
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