Solutions to problems - Set 11: Rearrangements

Problem 1

Complete the following transformations and explain by giving detailed mechanisms.
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Problem 2

Find the structure of products after treating the following compounds at high temperature.
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releasing 3-membered ring
strain is driving force, reaction
runs smoothly at lower temp.
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Problem 3

Propose mechanisms for the following transformations.
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Problem 4

Complete the following transformations and explain by giving detailed mechanisms.

OH OH HO

a) d_‘:l H,SO, reduction @D HCI m

—_— ? R —_—
b) o

CO,H H20, KOH HO CO,H
—_— ? —_—
NH NaOH D/\f
HO 2 HO NH,
©) 1. KOH
1CO,Me 2.50Cl, 2 PhCOyAg 2
3. CH,N, H,O/THF

Solution



OH OH 0

HO
a) E'_b H,SO,4 é@ reduction GD HCI @O

®
OH OH OH OH, (COH
H* -H0 ®
— —_— A
®
HO HO HO
Pinacol rearr. %@ -H* o} LiAIH,
P < - B ———— !\ (\\/ >
oxonium carbenium
®
HO H,0 H
GQ H* 5 / 7 - H,0 & @ -H* m
®
2nd carbenium 3rd carbenium

o)
b) )JD/YCOZH &» YO:Q/YCOZH ﬂ HO:©/Y002H
- NH, NaOH % NH HO e
o (@)
)ﬁ@/YCOzH 202 NaOH YO CO=H \OJD/\(C%H
"o NH, Bayer-Villiger 0 Homz HO NH,

Aryl shift Methy! shift

not formed

Remember KOH | saponification
Migratory aptitude:
H > 3rd alkyl > 2nd alkyl ~ phenyl

> vinyl > 1st alkyl > Methy HOD/\‘/COZH
NH
HO 2

Mechanism of Bayer-Villiger:

NaOH ©
H. _O. o
0" H H.5-0
o-H
G g ¥ o
CO,H Y
CO,H o NH
- = _— HO 2
NH NH
2 HO

HO Aryl shift



c) 1. KOH o CO,H

1ICO,Me  2.SOCl, il _n,  PhCOAg o/
_— _——
3. CH,N, H,O/THF

o] o)
E@/c/oznne 1. KOH |:E,c/ozH 2.S0Cl, ..../<CI 3. CH,N, ""/Q;Nz
P A COLH
C
K N, PhCOzAg o/ H,0 Wbt
—_— —_—
HZO/THF

(The Wolff rearrangement = Arndt Eistert Homologation)

Problem 5

Find the structure of products for each of the following reactions.
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Notes: There is retention of configuration of alkyl group which is shifted
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