KRE: A new C-C bond two
carbons away from an -OH
group indicates an
organometallic reacting
with an epoxide

KRE: A new C-C bond on
the same carbon as a
secondary -OH group
indicates a Grignard
reacting with an aldehyde.

KRE: A new C-C bond on
the same carbon as a
iay

indicates a Grignard
reacting with a ketone.

KRI A new C-C bond on

~

ndicates
Grignard reacting Mlh CO,,

New C-C bond )

Racemic

New C-C bond )

New C-C bond }

verson CH 320N KRE Table:

/\/MgBr

New C-C bond
) )

OH «———— (N/CuLu
2)H:0® (mild) )

o

B} )kH /\/MgBr

B
2)H:0® (mild)

o 2) 1,02 (mild)

o 1) Co, /\/MgBr
-
o 2)H,0% (mild)

New C-C bond

N
KRE: A new C-C bond \\\
from a CN on the same [
carbon as an -OH group
indicates HCN reacting
with a ketone or aldehyde

Racemic

o
OH HCN )Jv
-~

New C-C bond

KRE: A new C-C bond
from an alkyne on the same
carbon as an -OH group
indicates an alkyne anion
reacting with a kclnnc or
aldehyde.

Racemic

KRE: A new Z C=C bond
indicates an alkyl Wittig
reagent was used Zalkene

KRE: A new E C=C bond
indicates a Wittig reagent
with a carbonyl adjacent to
the negative charge

(enolate Wittig) was used. E alkene

New bond

KRE: An acetal where a
carbonyl used to be
indicates acetal formation
with an alcohol

KRE: A five or si:
membered ring
acetal where a carbonyl
used to be indicates acetal
formation with a two or
three carbon diol.

)

New C-C bond ) o
M

New bond
N i
H3CO, OCHg CH;OH /Q}\
-
/\>< H

H

New bond )

KRE: A five or six-membered
ring cyclic hemiacetal indicates 4
arbon hydroxyaldehyde
starting material

- A

2) HKO (mild)

@
PNt

°
o
/Q}\ i
®
H /“\/P(F'm3
-
°

H H,S0, (catalytic)

o

H,S0, (catalytic)

OH
New bond m o /\)}\
g b Newbone "
<

H,S0, (catalytic)
e - 4 2
Ho” S 3

KRE: An B-hydroxy aldehyde with
an indicates an aldol reaction with
no dehydration

ph40

amine or ammonia

Fischer 9

Ho”

H,S0, (catalytic)

o
Newbond — ~———
KRE: Ester group /\)J\(-Xn .
(¢} HO/\

-

New bond 1

KRE: This is a lactone (cyclic
ester). The six-membered ring
arbon hydroxy acid
al that undergoes
Fischer esterification

H,S0, (catalytic)

2 HzN/\

(o} ~——
New bond
KRE: Amide group /Q(
N/\
H o]
HzN/\ /\)J\ -
- O

o
on o Newee
KRE: Two identical new C- bond
C bonds on the same b o
carbon as a tertiary -OH

group indicates
equivalents of a Grignard 21,02 (mild)
reacting with an ester.

New C-C

bond

New C-C
: A ketone with an 9 bond
new C-C adjacent to the
carbony! indicates an acid
chloride reacting with a
Gilman reagent.

A

u

2)H,0® (mﬂd) m

New C-C bond

NaOH (catalytic)
-

Racemic o O

aldehyde with an E.Z mixture
indicates an aldol reaction
followed by dehydration in

2) 1,02
acid

(mild) and heat

bond

New C-C hond
KRE: This is an o, 8-unsaturated e
aldehyde that indicates an aldol ) NaOH (catalytic)
reaction followed by dehydration. In
this case the ring is formed because a 2) ”‘0(9 (mild)

6-carbon (lmh{d\)m, is used. and heat

1) 0.5 eq. NaOEt

KRE: A f-ketoester indicates a (or LDA)

Claisen reaction.

Racemic 2)H,0® (mild)

OH

2~ MaBr

/\)J\ Cuu

New C=C bund
H
a
E.Z Mixture 1) NaOH (catalytic) /\”/
-

Aw)kojk/\

starting with a 6-
Notice that Dieckman reactions

For use in synthesis problems, count carbons in products and starting materials then identify location(s) of new bonds,
especially C-C or C=C bonds. With that information, use the following KREs to determine which reactions are appropriate.

o
HzN/\ /\)}\
- H

New C-C bond

1) 1.0 eq. NaOEt

-

New C-C bond

one

Racemic

KRE: A B-diketone
indicates reaction of an
acid chloride with either an
enolate made with LDA or
using an enamine

o/\ (orLDA) "

require 1.0 equivalent of base. Racemic 2 11.0° (i)
2 H0 (mi
§ 1) 1.0 eq. NaOEt
KRE: This s anucleophile ) New C-C ° (rLDA)
linked to the §-carbon of b
the amide. This is also a M N M
methyl ketone. Puting
these together indical N NH, N
Michael reaction starting HH 0 (strong) and heat
with acetoester !
New C-C
bnm[ o
1) 1.0 eq. NaOEt
KRE: Reaction of a NG (or LDA)
nucleophile (B-diketone) o D —
connected to the B- B o}
carbon of a carbonyl (the 2 s~
ester) o o
3)H0 (mild) 0
1) 1.0 eq. LDA o
ch. €-C bond 2) gy
«
-
KRE: alkylated ketone deriving Or
from cither an enolate made with
LDA or using an enamine
Racemic
DS N
-
@
2)H;0® (mild) )

1) 1.0 eq. NaOEt
(or LDA)

2)@ M/\

indicates an acctoester synthesis.  New C-C ~~ 10 e, ,\;“\0 Et

The second new C-C bond bond S )

indicates a second alkylation Racemic : ‘®

with CHyBr )0 (strong) and heat

New C-C bond

KRE: A methyl ketone with
substitution at the a-carbon

o New C-C bond

KRE: A carboxylic acid with ( 1) 1.0 eq. NaOEt o (o]

substiation at the o-carbon (or LDA) M

i'»‘ﬁ‘ﬁi‘:.\\\ malonic ester HO' » o~ s 0
3)H,0® (strong) and heat

ew C-C bond

KRE: This is a very tricky one. A
symmetric ketone indicates a Claisen
reaction followed by ester hydrolysis
and decarboxylation of the resulting -
keto ester. o

<Ncw C-C bond

Racemic (
New C-C bond

KRE: A new six-
membered ring with
two new C-C bonds

and an a,-unsaturated
ketone indicate:
Robinson reaction

1) 0.5 eq. NaOEt
(or LDA)

o]
/\l)}\o/\

®
2)H;0 (strong)

eat

1) 1.0 eq. LDA
o

T
2) N 10
-

3) H}(J@ (mild) and heat



























