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Interconversion of Carboxylic Acid Derivatives
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Gleevec - Novartis (54.65 Billion in sales in 2015). A kinase inhibitor, that is a first of its kind

pill capable of treating certain blood cancers with only limited side effects. It was designed to
combat leukemias with the relatively common “Philadelphia chromosome” (BCR-ABL kinase

gene fusion)



(/]

N Gleevec
H
N
@)

ATP Gamma Alpha HN
phosphate phosphate —N
group group N

0 0 0 Q \ />
[l Il [l N
o—P—0O0—P—0—P—0 N .
| | | 0 Adenine
o o O
Beta
phosphate OH OH
group :
Ribose

How Kinases Work:

YN

NH,
N
N
(I)
NT™N

Phosphoserine OH OH

Adenosine diphosphate
(ADP)




Ca{\oowy\ Dea‘\'\’) S’\-Qf'

Ran
& Protons (HO
O‘A ,H \00"'4 :O ! <’_’ :eac\‘ i\c(f‘Q_ ) u‘r"“'

u?“ ‘oon 47 byreaks Peoton”
. »‘“‘;‘"\5 @ H L)
K\G.V\Ob‘\\ Ye <c,‘\"\‘o %) %

W

o~ ﬂ\ )/
/\/uc\e.a‘p\«'\\qg(%@>

e 4c,+ \nch_

Wue" Skywalker




E?U.l]‘f ‘9\"7\4"—» /GGVO‘“S "g:a'('w\qf\‘mv“ D—F
’H’\é wzq\:z(* \0qse_ a\nc)) weqk‘i(' aC'\\ON

g \

moye 5’&4\9\6 .
an 10N \f\\b\f\a(‘ PKO‘

HA*B<——A+HB

1 =2 |
H,C—C—O-H + 10-H = HBC_C_Q? . H-OH
Pha=178 7] T 5]
|ess sTable.  nore steble 7/\
e e \argec
7 J
N so
wzqker\ S
ba$¢- &C\d

TDOHOM \'IWQ_ —_— ?oSF\“)OId o’e e u\\ Xop\um——;

A,Moun’ts Xo o ’Gaﬂovg A\e S\Jz u\‘H,-,
&Ma{MOAYEOi:(‘_C- A e Vo 3’\‘q\:>\q 0
9\&\(‘\/\3 .
L9 ot



Weaker bases are favored at equilibrium

Compound PK,
H-CI 7 Strongest Acid
o (Weakest conjugate base)
& I VAN
Carboxylic acids”™ g_CO-H 3-5
o)
x allon d
p-Dicarbonyls™ RC-CH,CR' 10
0] O
SN |
p-Ketoesters RC-CH,-COR' 11
(0]
Diesters * og Lor 13
p- ROC~-CH,-COR A) Reactions are favored (i.e. have a motive) if they lead to formation of a weaker acid and/or weaker
Water HOH 15.7 base.
Alcohols RCH,OH 15-19 B) Checking pKa values can predict if a reaction has a motive even if there are other steps besides a
(o) proton transfer.
2 |
Acid chlorides RCHz'éC‘ 16 C) Recall that the conjugate base of a stronger acid (lower pKa) is a weaker base.
D) Check the pK's of the conjugate acid of the bases on either side of the equation. Lower pKA value
Aldehydes* 18-20 corresponds to stronger acid of the conjugate acid, and thus weaker conjugate base. The base with a
stronger conjugate acid (lower pKa value) will be the weaker base and will be favored at equilibrium.
Ketones * 18-20 E) Another way to look at it is that the base that is favored at equilibrium is the one that has the more
stabilizied anion, i.e. the one with the charge spread around more (electronegative) atoms.
Il
Esters™ RCH,-COR' 23-25 F) Above is a pKa table that we will refer to often.
Terminal alkynes RC=C—H 25
LDA H-N(i-C4H;), 40
Terminal alkenes R,C—C—H 44
H L
Weakest Acid
Alkanes CH;CH-H 51 (Strongest conjugate
base)

*These have resonance stabilized anions
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Enolates as nucleophiles
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A) Enolates are resonance stabilized, with a partial negative charge on carbon and oxygen. /

B) Enolates are nucleophiles, so they could react at either the carbon atom or oxygen atom. The
partial negative charges give them the opportunity to react at either the carbon or oxygen.

C) Reaction at the carbon atom gives the final product a C=0 bond, while reaction at the oxygen atom
gives the final product a C=C bond. However, C=0 bonds are stronger than C=C bonds, so the
motive is to react at the carbon atom with most electrophiles.
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Aldo\ Reactionm Conmaiderations
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