Mechanisms Midterm 100 points NAME:

1) (12pts) Draw all the lone pairs on the following chemical species

@)

— . )

a) S \
Br
Ph + | _
c) ©O+ d) BrfBrf,Tl—Br
Br

2) 8pts) What is the hybridization of:
the Nitrogen in (a)
the Nitrogen in (b)
the oxygen in (c)

the positive Bromine in (d)
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3) (epts) Circle the most basic atom in these molecules.

4) (8pts) Circle the most acidic hydrogen in these molecules.

N

%

0O 0
2/
0

Br
N F H
%QOX M N
o 0
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5) (12pts) Match these 8 transformations up with their correct name.

OO
&

CH4COCl

B —

AICl3

mcpba

O-Oton

o

(0]
B ————————

KOH
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Hoffman
Rearrangement

Diels Alder Reaction
Claisen Reaction

Baker-Venkataraman
Rearrangement

Michael Addition

Bayer-Villiger
Oxidation

Payne Rearrangement
Dieckmann reaction
Benzoin Condensation

Friedal Crafts
Acylation

Hooker Reaction

Danishevsky

diene reaction
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6) (14pts) For the starting material shown below, ring closure is media dependant —
meaning in basic solution, a three membered ring is formed — but in acid a 4 membered
ring is formed.

For BOTH reactions, write correct mechanisms AND also write short justifications
explaining:

(1) the stereochemistry of the product epoxide

(2) why acid prefers to yield a 4 membered ring.

OH

o
LYo KOH (aq) >'\/

"y,

il

H,0, H,SO,4

.
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7) (9pts) Write the mechanism for this substitution process that obviously involves a
rearrangement.

F3C

©/S>2CI CH4OH (j S)?ocm

F3C
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8) (17pts) The following transformation was first reported in 1895, where glyceraldeyhde
rapidly converts to dihydroxyacetone.

o) H;O" OH
o
H OH -_ OH
OH o

a) are these compounds isomers of one another?
b) are these compounds correctly described as tautomers?

c) justify briefly why the dihydroxyacetone is more stable than the glyceraldehyde.

d) Write the acid catalyzed process for this rearrangement.
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9) (14pts) For the below transformation, number the atoms in the product, and then write
the correct acid catalyzed mechanism for this rearrangement.

O
2 O
3 1 H30" o)
S7 _ >
4 6/ /
5
- SH
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Mechanisms Midterm 100 points NAME:

1) (12pts) Draw all the lone pairs on the following chemical species

@ . ér:
Bh w4 | -

c) HO il ‘|'*'
e , Eri

2) ispis} What is the hybridization of:

the Nitrogen m (a) ™ [A
\ o
the Nitrogen in (b) e
. 9
the oxygen in (c) Sp~
the positive Bromine in (d) ‘y{' 3
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3) (6pts) Circle the most basic atom in these molecules.

HoNJ -~ NH; H
N
NG~ W,
N
N
)
—N
A
4) i8pis) Circle the most acidic hydrogen in these molecules,
0, o
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5) (12ms) Match these 8 transformations up with their correct name.

OO o2~ 1,
‘}L-'j “"‘_.— AICl 'i“._.r;f U 3
Holfman
0 Rearrangement

Dicls Alder Reaction

i'. ‘\"
"
£y B Claisen Reaction
a o
Baker-Venkataraman
o Rearrangement
<L ~on KQH fea}
o Michael Addition
I KCH
i -
I 7 E1OH, Hy0
Bayer-Villiger
Oxidation
9 ' i heat Payne Rearrangement
) i
Dieckmann reaction
o
= TR Kok Benzoin Condensation
Wa it WE
U&n__,R
Friedal Crafis
Acylation
i
L cHr KM, oH .
Dl - CT ] _f——“’/ Hooker Reaction
e om ko TR
9 0
Danishevsky

diene reaction
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6) (14pis) For the starting material shown below, ring closure is media dependant -
meaning in basic solution, a three membered ring is formed — but in acid a 4 membered
nng is formed.

For BOTH reactions, write correct mechanisms AND also write short justifications
cxplaining:

(1) the siereochemisiry of the product epoxide
(2) why acid prefers to yield a 4 membered ring.

),
;*{%Q/ﬁ@H (ag) . : ~
(o]
hose, (Q/‘H o /[H:j/-\o \(f
et ] 2504 v

T ‘!‘\ﬂ;de mf} QR‘“:NL\ St
Ve S0 bed cfg oltac, L.
i He ndaglis t oltad
o e ot d the %
“Foads

OH D
""_.J\,_ d &)

e

l Caua
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7) (9pts) Write the mechanism for this substitution process that obviously involves a
rearrangement.

éFJD{ | 3 —_—
s o CH-0H OCH
CriT s Oy €
FiCg
L
LW 5
F 3
[ \—‘l} v

. L
]’/’;\j/ Ny — @/

SN
- J
l (;“j,f)}i
i
s~ %
OV
HQ
[ s
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8) (17pis) The following transformation was first reported in 1895, where glyceraldeyhde
rapidly converts to dihydroxvacetone.

o H;0" OH

YA b Ly 4
H OH t OH
OH o]

HH

a) are these compounds 1somers of one another? CJHQO} £ CEHLDJ [ YL:,S

b) are these compounds correctly described as tauromers? \f‘l:S

c) justify briefly why the dihydroxyacetone is more stable than the glyceraldehyde.

Ofe & oa cs‘rbl«ﬁkqi}o Sty & o h‘?-h)"& kej‘b'\a?s e More
sha dow iyl

E ? el e Qhu:ag on ¥ CDA.\J%E Caden s stedo Laef
l’*ﬁq '\uﬁm SLL.J\ %nbﬁ'&u‘«‘:‘b‘,

&
O
Q %RR 15 tore sklg ‘H\m Q;’EE‘H

d) Write the acid catalyzed process for this rearrangement. (: 2 kb -
H Jk,,\ H .

O




9) (14ps) For the below transformation, number the atoms in the product, and then write
the correct acid catalyzed mechanism for this rearrangement.

2 0,
377 K. . H0' &
S7 ™,
4 G
5 {
8 "OH |-
P !
|
Il -u. ) II
"L H, "ll_ E—:'H L I'.I
v v !
[ . - H |
\ S OH l
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