Organic 1l Syllabus, page
Lithium Dialkyl Cuprates: The Corey-House Synthesis

General Outline: Wade, 6th Ed., Pages 443
Li ) Cul R
(? R—X » R—Li » _Cu—Li —» R—R'
R
R'—X

R may be methyl, primary alkyl, vinylic, allylic, or aryl.
R' may be methyl, primary alkyl, vinylic, allylic, aryl, or benzylic.

Specific Example:

H,

[ Cul .
CHy I — CH;Li — (CH,),Culi ——— CH;-CH;-CH;-CH—CH,

H,

CH3—C H—C HZ—C H-Br ——

Compare with Grignard synthesis, starting with alcohols:

OH CHy
HI Mg
CH=OH —> CHz-| —> CHz Mgl CH;-CH—CH;-CH—CH,

H, (|:H3
PCC
CH3-CH—=CH;CH;OH —— CH;-CH—CH;CH=0 ——

Compare with Alkylation of "*Acetylide' lons:

H

HI _
CH—OH —> CH=I » CH-C=C—CH—CH,

Hy - H
NH, : -
CH37CH—C=CH —>» CH;CH—C=C: —

Another Example: Q
Li . Cul
Oras Qa2 Gl O O
Chlorobenzene
(R is Aryl) CH=Br

Why can't R be Benzylic? Benzyl Bromide

(R is Benzylic)
Li
QCH;BF — > QCHZ—U
+ - Coupling, a troublesome
CH, — 5CH; side reaction > CHCH;

Very stable carbocation and carbanion.
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ALCOHOLS TO ALKYL HALIDES

H, H,
conc. HCI
CHz~CH;—¢—OH > CH3—CH2—T—CI
CHj; tert-amyl alcohol CH, iCl:
(2-methyl-2-butanol) tert-amyl chloride
HCI (2-chloro-2-methylbutane)
Hy i
cH—CH—C-C0 o \'( CHCH¢
:Cle CH, H . A
o0 :TH
! S, 1
<> <OH conc. HCI E/<
—
Cl
conc. HBr

C HS—C H2—C H2—C H2—C H2—O H ————— C H3—C H2—C H2—C H2—C H2—B r

HBr

/A CH—CH—CHe—CHCHEOH,
Br +

Br:

ZnCl, / conc. HCI
CH77CH;-CH;-CH7~CH;-OH » CH;7CH;7CH;~CH;~CH;—CI
(Lucas Reagent)

4 Socl, _SoCk, S~7al

e
T A A A

63% 26% 11%

TsClI > LiBr / HMPT >
> >
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Sulfonate Anions As Leaving Groups

p-Toluenesulfonate
(Tosylate, TsO )

(@) aweak base: the negative charge is delocalized over three oxygen atoms:

T

—ﬁ-—c'_j.:_<—> _.ﬁ_.=01 > —.]':»jO:

(b)  abulky group: lots of steric strain is relieved when TsO
departs because of the size of the aromatic ring:

—s0,

I\/Iethanesulfona_te
(Mesylate, MsO )

Good leaving group, but not as good as tosylate; not as much steric strain relieved.

Q:
CH3—ﬁ—O <> CH;— ﬁ—c'j: «—> CH3—T=6:
O: O: 0

Trifluoromethanesulfonate
(Triflate, TfO ) MUCH better leaving group than tosylate

P ﬁ Very large dipole moments
Hlert. - in C—F bonds produce an
inductive effect that delocalizes
F Q: the negative charge very effectively

t-BuOK
Br —_— AAANNANNNS

85% alkene

t-BuOK
AANANANANNANN _ AN NN NN
OTs

99% tert-butyl ether

O-t-Bu



Two consecutive mechanisms:
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CLEAVAGE OF ETHERS

xs. HX R—X ) R = Me, prim., sec.? alkyl
R—O—R ——>
kR'_X X=Br,I X#Cl

R—O—R' LL» R—?—R —>{R_X

H protonation R'—OH
Ether  of the ether Oxonlum ion R—OH
{

(Protonated ether)

R'—X

Nucleophilic displacement:
...of alcohol
...by halide ion
...on protonated ether

HX A n X~ H,0
R—O—H Li» R—('P'—H N A R—X
. protonation

Nucleophilic displacement:
Alcohol of the alcohol Oxon|i_l|1m ion P ...of\?vater

from@ (Protonated alcohol) ...by halide ion

...on protonated alcohol
Same two steps

R'—OH > > R'—X

METHANOLYSIS OF EPOXIDES IN BASIC AND ACIDIC MEDIA

O

~OMe .
(" OMe  MeOH MeO™ -OMe
_ A, H

+Q\ O\H O\H

+
\ MeOH,
I\/IeOH

MeOH Q MeOH

EsS &«»%«»%} v




FORMATION OF EPOXIDES:
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\ _ / PeroxyaCid \C_C/ TOO much base
/C_ N ~ /7 leadsto OH
lBrZ/HZO MULTI-STEP HO
Br SYNTHESIS Nucleophilic substitution:
N[ CP ar MECHANISM
_C—C r
/ \W_ J —> IN A BLUE BOX
HO G O 0
H,O
REACTIONS OF EPOXIDES: |Ho— Veryslow; much faster in aprotic solvents.
H,O0 HO™
— HO Q HO HO
Ag. HO
N7 A%HO TR .\ @ —\
\ -
@) OH O O OH
+ HO + OH +  HO HO
WAq H,O WHSO HZOQ 2 H,O 2 3 HO
— \ 5 /—> \—\
0] OH| O
+OH OH OH
N
_\ NC™ N
W Ag.CN Q N=C H,O HO \\
O OH 5 /—> \—\ -
o OH
+
H,N NH + NH, TNH
2 3 4
\ / AQ. NH3, \—\ Q H;N AL) H,N
O OH 5 ;—» \ — f$ >
o © HoHo OH
+ X~
Ag. HX X H,O0 H,0 X
o LY 87—
O x=clIBrorl OH| O “SOH OH
Example:
Aq. HBr O HQ
_—>
@] 76% OH 24% Br
AlH
H 3
LIAIH, _ \ H?:A'H H
then & 2 >
acidify OH E:; —> N N
Example:
OH
LiAIH,

then
acidify
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Wade 6, pages 484-487

STRATEGY FOR WRITING MECHANISMS
L . . . AVOIDING COMMON MISTAKES
Reactions involving strong electrophiles (carbocations)

@ Where did the carbons go? . Draw all bonds at
reaction sites

(2) Acidic solution? Protonate something.
@ ONESTEP AT ATIME
@ Consider possible nucleophile-electrophile interactions.

(donor-acceptor). Use fishhooks judiciously.

Make sure they point

IConfusion?
@ consider possible carbocation rearrangements. the right way!

@ Use the fishhooks (curved arrows) to indicate electronic
reorganization. ONE STEP AT A TIME.

1 H,SO, H,O
H alternatives
alternative
\
oxonlum ion /C—OH
+ /
X H
4/1 o

H* |
T® 9/' /
\'l
ALKYL PH, T an
H, SHIFT + (
CH, . Ht
arbocatlon @ e / %g
rearranged carbocation OH NO!I
Degree of detail in a mechanistic step: A NAKED PROTON:
Cc—O—H o
~—9 7"
C . =]
O—S0,0H :0—S0,0H
H,SO, HSO;
cb'H4>Cii5E Ne—on SH N B4
A9 v - “7 i
7 /] / /
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PINACOL REARRANGEMENT PAGE 488

CH,
CiH3 /C|_|3 Aqueous H,0T CH3 /
CH; §—§~CH, > ?‘CH O|| < N
OH OH O \—H

+H -H,0
—_—> > —| \E <>
+
OH OH OH OH, OH
5 F Aqueous H O"'
OH OH 3_(\

Problem 11-28 (a)

@)

OH OH

—Ho)
OH
OH OH,
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PROBLEM 11-27

(O g QG
oxonlum
arbocatlon
(b) OCH If you protonate the oxygen, this leads to loss of a
<« 3 methanol molecule (-CH,OH) and the production
of an unstable vinylic carbocation. So protonate

the 7t orbital (C=C bond).

.+
OCH JOCH T
+ oo 3 oo 3 QCH
H,0 «— >
H H
\:H+

H,0"

Resonance-stabilized carbocation/oxonium ions

+ LX) oo ' .o .o
oo —CH,OH QCHs +HT OCH,
«—> -— | e

| -t : exocyclic double
Ty ybond—very

low yield

H
hydride &
—>
Q/\ Q/\OH @ shlft
+\ H

oxonium carbocatlon

e 5 @% ar
@6
5
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Practice Problems: Synthesis Wade, Chapters 10, 11, and 14

1. Outline a Grignard synthesis of 1-propanol, starting with alcohols of two CH3—CH2—CH2—OH

carbon atoms or less.

Outline a Corey-House synthesis of propane, starting with alkyl halides of CHs_CHz_CHs
two carbon atoms or less. (See Wade, 5th Ed., PROBLEM 10-21, pages 429-
430).

Outline a multi-step synthesis of propyne, starting with alkyl halides and/or CH;-C=CH
dihalides of two carbon atoms or less.

Outline a multi-step synthesis of ethyl methyl ether, starting with alcohols ~ CH3;-O—CH;-CH,
of two carbon atoms or less.

Outline a Grignard synthesis of 2-methyl-2-propen-1-ol, starting with propyne.
CHzOH
CH3;-C=CH > > » CH;-C=CH,

Outline a Grignard synthesis of 2-butyn-1-ol, starting with propyne:

CH3—CECH > > > CHS—CEC—CHZ—OH

Outline a multi-step synthesis of 1-ethoxy-2-methyl-2-propanol, starting with isobutylene:
" o
CH;-C=CH, > > > CH?’_CI:_CI:HZ
OH OEt




