CHEMISTRY 12A FALL 2019

h ~e
Pornowts
FINAL EXAM
DECEMBER 18,2019
NAaME- WRITE BIG
STUDENT ID:
SECTION AND/OR GSI IF YOU ARE IN THE LABORATORY COURSE:
e You will have 3 hours in which to work. Problem Points
(Maximum)
o BE NEAT! Non-legible structure drawings will not be graded. 1 36
e Only answers in the answer boxes will be graded — you can write 2 24
in other places, but we only grade the answers in the boxes.
3 15
« All pages of the exam must be turned in. 4 43
* No calculators 5 18
* No stencils 6 24
e Molecular models may be used 7 27
8 28
9 21
10 18
11 20
12 26
Total 300
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1. (36 points) For each reaction, draw the major organic products, including all stereoisomers. Write
NR if you think there will be no reaction.
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2. (24 points) Circle the reaction in the following pairs of reactions that you would expect to go faster. It
is possible that both reactions have the same rate or that one does not occur at a measurable rate. You
may disregard any other products besides the ones pictured that may form under the reaction conditions.
Give brief explanations in the boxes provided and include relevant structures. Note that only the primary

organic products are shown.
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3. (15 points) Identify the following pairs of molecules as enantiomers, diastereomers, constitutional
isomers, identical, or different molecules
a.
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4. (43 points) Consider the molecules below.
a.

Hybridization, Orbital of

> RH lone pair

\N N2 Se e S e
2

i. Fill in the table next to the molecule.

ii. Is this molecule aromatic? Explain your answer.

Yes. 2n¥2¢- n=Y \Dyre ™
vy LA plannd, Sy LN g e d

iii. Which nitrogen atom in this molecule is most basic? Explain your answer.

N2 b mosh bagie, ol pads b mp" 4 nok "'\UUQN‘4
L\ D OnaNntr W\O\Y.\‘NS '+ Gsgatmble © more Lasic

Nl QWae pasn b pon - rg OV ahc SqgPtend
ss booic

b. Consider the molecule below.

A Orbital of
Hybridization | |one pair

@ N Sp 2 SP""
N

i. Fill in the table next to the molecule.
ii. Is this molecule aromatic? Explain your answer.

Nb. N“-\» Qw\\a C,O/\)JSM()\
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¢. Consider the molecule below.

Hybridization | o oy
,!,1 N1 gp? P
N2 2
Rl Se Se?
N ng Se™ | se™
i. Fill in the table next to the molecule.

ii. Is this molecule aromatic? Explain your answer.

%).A (a’lTC'")

8"’*\\3 @Aiuiodtd} Lo,u,(c) PQW

iii. Which nitrogen atom in this molecule is least basic? Explain your answer.

Poya~an 3
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d. Which is the most acidic proton in the molecule below? Explain your selection.
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2
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5. (18 points) Circle the molecule that is most stable in the following pairs. Explain your choice.
a.
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6. (24 points) The following reactions would not occur as written. i. What product would actually be
made? ii. Why was the desired product not formed? iii. How could you change either the substrates or
reaction conditions to give the desired products in as few steps as possible?

a.
e HQ(O%H:@*’> /Y\(O
4 e Ha H

What product(s) is actually made? Why was desired product not formed?
J(Draw structure or NR for no

reaction)

How could substrate or reaction be
(Include drawings of any relevant | changed to give desired product?
structures) Draw your revised reaction.
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What product(s) is actually made? |Why was desired product not formed?
A(Draw structure or NR for no

reaction)

: atl

How could substrate or reaction be
(Include drawings of any relevant | changed to give desired product?

structures) Draw your revised t_r’eqc}ion.
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_/ CH n-Cu)
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What product(s) is actually made?
(Draw structure or NR for no

Areaction)

>
%
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Why was desired product not formed?
(Include drawings of any relevant
structures)

B coans— bond
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/_—;/

How could substrate or reaction be
changed to give desired product?
Draw your revised reaction.
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7. (27 points) Yohimbine is a natural product used as a veterinary drug to reverse sedation.

8

. Assign the indicated stereocenters as R or S in the small boxes above.
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b. Draw both chair conformations of the molecule below, which is similar to the ring on the far right of
Yohimbine. Draw in all hydrogens and circle the most stable conformation.

c. Draw a chair structure of the molecule below, which is comprised of two of the rings from
Yohimbine. Can this molecule undergo ring flip? Why or why not?
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HyC g 0w . oM
" 3

| ecabn Stmthnrey
7’4'.5 Mhn(ﬂ»rl-nj ‘P’(’Pl Trans ol

. + Lon
it flep beramnmse +he r\maso\ﬂ nd 3

I e
enoufh 1 stretthn o a diaxiod Contorrmahin

Page 12 of 19



d. There are several isomers of Yohimbine, one is called B-yohimbine and is shown below

H H H
H B
H3CO \"\“" : H3CO \"\\“'
o OH O OH
Yohimbine B-Yohimbine

Which is more stable, f-Yohimbine or Yohimbine? Explain your answer.

3 = Yohimbid becamars the Lk o hnjA_mx.a,Q

%mups R A g,aiuévh)m’@.k, ln YOI mbint mhg)m"%
QOwp © oxy nd—

8. (28 points) The two reactions below produce different products. For each reaction, in box on the left,
draw a mechanism of the reaction using arrows to show the flow of electrons. In the box on the right,
draw a reaction coordinate diagram. Use the protonated alcohol as your starting material in the reaction
coordinate diagram. In the diagram, label AG® for the reaction and AG? for the rate determining step.
Reaction 1:

g OH g % B
e T ol
Mechanism

Reaction coordinate diagram
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Reaction 2:

Br

Reaction Coordinate Diagram

o=
oM f =2
-B( ' . (o) Hl
- Re s @
D
. .r N
—
Br‘ ‘Q, c
b. Which reaction do you expect to be faster? Explain your answer.

Renchon 2 will be fnske,
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reachga So Reachdn & © fadkn
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9. (21 points) The epoxidation of alkynes does not proceed readily because the product is very unstable.
mCPBA [o)

@;\f/ a. Using the Frost method, draw the energy levels for the product and explain why this product is
+  (unstable. Label i. the HOME=IEMO  si=attmodes, iii. bonding, antibonding, and non bonding orbitals

v ~ Mand iv. Fill the orbitals with electrons. You do not need to sketch the orbitals.
P
w2
ey ?\ 0"‘/ /Q\
; ' ; ) WO ¢
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-
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b. The related linear molecule below is relatively stable. Sketch the molecular orbitals for this molecule
and fill the orbitals with electrons. Label i. the HOMO, LUMO, ii. all nodes, iii. bonding, antibonding,
and non bonding orbitals and iv. Fill the orbitals with electrons.

=N e

Lwed — m aAR bord i ng
HOMO N %/:r\g non -Lorxdirxb

2 w\% \oO‘\‘Mf\é

c. Explain why the linear molecule in part b is stable relative to the cyclic molecule in part a.

Ja Pha AAnLan miteomAe  Thae A oA ,bond;,\\ gl bl has
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10. (18 points) Draw the mechanisms of the following reactions using arrows to indicate the flow of

electrons.
a. Indicate the stereochemistry of the starred carbon in the product.

O_\N'. ; —O_\B,_* N
L d LB:(—CN

B
\__g\ N

b. Indicate which two isomers are formed in this reaction.

= 1, NaHCO; (base) :
_———
H,0 0
 §
U 0

T

no
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11. (20 pomts) You decide to perform the following reaction.

L4 OCH,4
KOtBu
tBuOH

a. You expect one of two anions to form. Draw the resonance structures of each in the boxes below.

"y

-

OCHs 2 0cC A,
Sr/\(A 3

2
Cho g
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b. Which anion is more stable? Explain your answer.

"

OLS OHA MmOAL L OMS
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1 s U Skl Atcamer Uamgt ' Ypread
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c. The product of the reaction is shown below. Draw a mechanism of this reaction using arrows to show

the flow of electrons.
S
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12. (26 points) a. thesize the following molecule using the indicated starting material as the only
source of carbon in the molecule. You may use any other reagents.

Synthesize W\I(\ fom  ANF
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b. Synthesize the following molecule using the indicated starting material and any other reagents.
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