Chem 3B, Summer 2015 July 30, 2015
Chemistry 3B —Exam #2
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Problem 1 3.9 /17
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Check that you have 10 pages. Maduan = 103.9
You will have 120 minutes for this exam.

Please Remember: Budget your time well. There are many
mechanisms. Acidic conditions are different from basic
conditions. READ THE QUESTIONS CAREFULLY; THEY ARE
MEANT TO BE HELPFUL!
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1. A. Circle the named functional group on the molecule in each box. If the
group is not present, write "NONE". (9 pts)

e et
Soonlllliven

OH OH
enol B-hydroxycarbonyl acetal of acetaldehyde

1. B. Match the di-saccharides on the right with their names on the left.
There are more possible names than saccharides. (8 points)
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2. Predict the products, reactants, or reagents of the following reactions.
Pay special attention to any directions in the answer box. (48 points)

2./?
) cat. HCI
/\)J\ + 2 MeOH /\\\M;/O\NUL + H,0
O\ \."”5
o M\ "0
a 3 &
H N\/
NH,
OH
E))(j\ NaBH, | {10 \/\/K/\/ oH
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O NoH
0.8 3
2.5/4
N e 0 AN
0 H Z
Ph/v H0 - a N F N
Show the product(s) as neutral
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1. PPhg
2. BulLi

July 30, 2015
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only show trans alkene product(s)

+ OPPhy
+ BuH
+ LiCl

D

O e B on ©
2ad Quaston.
3 H'60® L‘,\?D pv'o&u.d
Aruld not Wawe
oot 1 bendl
o 14 i
P 4 MeO®
/// MeOH
A
Product of a
Robinson Annulation
] , LDA or ofgr 0B D‘ Df
Ph : _ Ph
5. Oz, ¥dIC
4. Pty L

Page 4 of 10



Chem 3B, Summer 2015
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+ H,0O
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Michael Addition product (1,4)
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Robinson Annulation product
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3. Show a mechanism converting NanoKid into NanoGreenBeret. You may
use intramolecular "proton transfers" if they are appropriately labeled

with correct arrows. (15 pts)
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4. A. Add electron-pushing arrows to the retro aldol reaction below. (8 pts)
R F o o
HO O cat. OMe
O/ CF2H

w0 g
o w7 3
&%\f . O\I%ﬂ 8

° 0 well dowe ,-RM\\’

4. B. Predict the other possible retro-aldol product (not a tautomer of "Y")
and place it in the box labeled "Z" below. (4 points)

F F o uzu

cat.

©O0Me F F

o

=

"X"

4. C. The only observed product of the above reaction is product "Y".
Explain the experiment result in 25 words or fewer. You may also
draw one or two relevant chemical structures. (6 points)

"Y" is the only observed retro aldol product because:

Hhae ewdlate h.oduw\ah Yl M meve ?_:_’_:2:
St tham  Hur altarnatie Ve Yua ©
Fluoscings stalolize Twe © C/\/\ovx?f

B
o] H MuST
X @ S*Ul\))\&\:’.
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5. A. A student proposes the following synthesis. It will not yield the desired
product. Indicate the problem, provide the actual products, and suggest
a change to the synthesis which will make it work. (9 pts)

O 1. LDA o .
E>—< 2 Med| Desired Product

Problem: Actual Products: Proposed Change: -:" (0

LDA UaL MAMML q
reotes GL cuﬁwoad,\

least LN pHey | TR
sulowed 2. MY

5. B. Finish the energy diagram for the following enolate alkylation reaction.
Place the remaining enolate energy level, label the levels according to
the labeling scheme below, and add the remaining energy curves.
The last step is rate determining. (9 pts)

O O O O
M+ Ph/\Br Some /l% + Ph/\/\% :g%Me
"A" "D" t-Bu "E" t-Bu
t-Bu Ph .4
A . s
endaRk ¢ i5 \swRen
S o )
\ .
Lbrivm E;\\ or (D
s \aroe
own Jb
E %.:,E b\cdb
Seats
Y T.6.
Ph" > Br 5 = | "D"
eOMe @) @) g O\ O on e "E
t-Bu t-Bu EA s not
enolate intermediates '\’\A&.‘S&M as
reagents _, enolates, HOMe, + products TS d\.\-\&
PhCH,Br Darve
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6. The Hantzsch dihydropyridine synthesis is a 4 component reaction that
yields dihydropyridines, common calcium ion channel blockers. This
reaction is used to create Nifedipine, a hypertension and chest pain drug.

O O NO,
OMe Nifedipine
+ NHy cat. HOAc
MeO OMe

0 N
O,N = H

6. A. Provide a mechanism for the following transformation. You may use
the shortcut "proton transfers" if they are properly labeled and show
correct arrows. (8 points)

0O 0O pH 4.5 NH O

+ NHj 5 + H,0
</U\/U\0Me H A{DJ\ )J\/U\OMe

@ K)Lvow
o | /\f”“':' Fojon Wi A T 8
Nt ~ome Teansber

6. B. Draw the two highly conjugated tautomers of the immine below.

(6 points)
H\N/HO 1|
TR~ W |y |
A 0
conjugated tautomer conjugated tautomer

number 1 number 2
- JH

N oH
9\60 KRS /)\\/J\OMR Page 9 of 10
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6. C. Provide a mechanism for the following reaction. You may use

intramolecular proton transfers if they are appropriately labeled with
appropriate arrows. (20 points)

R O O R O
N S
OMe + 2. MeO OMe + H,0
MeO/U\)J\ |
© N 45
Hint: First step, show the mech for generating an enamine. 20

Hint: You will need to use the enamine as a nuclophile twice. Once at carbon and
onc at nitrogen. J/
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