CHEMISTRY 12A FALL

EXAM 2

OCTOBER 18,2018

NAME- WRITE BIG

2018

STUDENT ID:

SECTION AND/OR GSI IF YOU ARE IN THE LABORATORY COURSE:

e  You will have 75 minutes in which torwork.

« BE NEAT! Non-legible structure drawings will not be
graded.

e Only answers in the answer boxes will be graded — you can
write in other places, but we only grade the answers in the
boxes. '

o All pages of the exam must be turned in.

e No calculators

e No stencils

e Molecular models may be used
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Problem (MI;;)ii::lslm)
1 20
2 20
3 12
4 16
5 22
6 22
7 8
Total 120




1. (20 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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in the following
¢ the same rate.

2. (20 points) Cirele the reaction
is possible that both reactions hav

pairs of reactions that you would éxpect to go faster. It
It is possible that one of the reactions shown in each

pair 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 explanations

in the boxes provided.

Type of Re

Explanati

on for your choice of faster reaction:
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Type of Reaction:
lanation for your choice of faster reaction:
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Type of Reaction: SN &
Explanation for your choice of faster reaction:
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W s R

\X Type of Reaction: SN
Cl . o A Explanation for your choice of faster reaction:
O/\/ NaOCHCls o O/\/ \ﬁ e (s B STVNGAT VA &
DMSO p ‘ r
e nwi«@wphau Yhan ~p-% ww O
* OR 7 -

e d n mf&d,«hf%

L o~ WAty o _
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0
a N o
NaQ m/
" DMSO ? 2

3. (12 points) The following reactions would not occur as written. i. What product or products would
actually be made? ii. Why was the desired product not formed? iii. How could you change either the

substrate OR reaction conditions to give the desiref,d product?

a. »
WT%M/
r

How could substrate or reaction be

What product is actually made?
(Draw structure or NR forno -

reaction)

A

ALY

Why was desired éroduct not formed?
(Explain in 1 sentence and include
drawings of any relevant structures)

Sl pngaons
AN P Y O
e TE

which 1S sratiUiged
Ly nsdaa\nc}-

changed to give desired product?
Draw your revised reaction.

Wor EZ CONUA s
ShOng

/,\/\Br

K

NaQOH

M + NaBr

What product is actually made?
(Draw structure or NR for no
reaction)

NS oH

(Explain in 1 sentence and include

vgrUcJ\FQ‘X,

\Why was desiréd product not formed?

drawings of arpy relevant structures)

az w) V' Mon W,bu}% Ry
eyl oads S +o
ﬁ"@e& wihi‘aw.é\ww AN %r NG

How could substrate or reaction be
changed to give desired product?
Draw your revised reaction.
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4. (16 points) Draw the mechanism of the following reaction using arrows to indicate the flow of

electrons. fS/‘A
a. B s
H

o) '
'M\ HaO* Q
oH —ho >

b. Draw all the stereoisomers of the products that would be formed in the reaction in part a.

Z \s_
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5. (22 points) Consider the two reactions shown below.
Reaction A

_NaOCHy o
CH3OH + CHsOH + NaOTs
%Ts
ReactionB
_HeSOs
o
a. Draw the mechanism of Reaction A using arrows to show the flow of electrons.
n
W.C
Lo 1
W

b. Draw the mechanism of reaction B using arrows to show the flow of electrons.

&Y
—'_0%0‘4
et Q — - anJ 0
- \ - @
S \4/ _ ’(y\ -
¥~ Y ?)‘ fo'g %0“?.
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c. Why do the reactions produce different products?
i. Explain why Reaction A produces the product shown. Include a sketch

involved in the step that forms the alkene.

Run A 18 an EQ ©=XA, There foce, e H L Lb nexd o
be anh & 2ach ofhin (ein +ia Sams plane ) Thew b Ao

Anh MO~ tha Othen LAy oA <o +thrs L IKere rm s
A \/‘\Ou%k Yhe 0 ¥R alkorc 5 rore Strbs e
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l,me,.mab The ¢-# T & €-0 T
wa e B bt ia b Sant pIAN
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bt 1) T Ol in FhS Critntakion

and a discussion of the orbitals

+ie M;fu/?td

Sketch of orbitals; Lo bel Ol ada,

ii. Explain why Reaction B produces the product shown. Include a sketch and a discussion of the orbitals
involved in the step that forms the alkene.

Rxn Tn R s Bl oxa,

Full c,waa cehon Prms, The Sp? haﬁﬂ'ﬁ‘"’g a h'o~
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| s the Sketch of orbitals: & | ab2/s
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6. (22 points) Consider the reaction shown below
Br HsCS[l'

+  NaSCH,

F

w mln

a. Draw the mechanism for the formation of each product.

type of reaction this is.

' AAAAL
e S ”ch/ maf‘,r ?mmu'" o/é.(*xn..- be ¢
i nor & qood L6 lbeeaunt i¥

13 Yvo \';AS\

c. Draw the transition state for the formation of each product. Why do the stabilities of the transition
states change for the two reactions?

Sketch of TS to Product A: Sketch of 1S to form Product B
N M —CAy P ' N\VT 'f’
- =/ &= | , Ci d-
/2 ”“%“-’B( ' 5‘ -
: / |
| H A& h
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Are the stabilities of the two TS’s different® Explaln your answe M bon A%
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b. Which is the major product' of this reaction? Explain your answer briefly. In your answer, identify the




rmation of both products. Draw structures fo
1 the AGI, and AG®, and the transition state for

d. Draw a reaction coordinate energy diagram showing fo

the starting materials and products on your diagram. Labe
G .exn A

the formation of each product.

A

>

2

8/ C;j + NoF
EC!«B

Reaction Coordinate
n in the

7. (8 points) Synthesize the ether shown below using ethyl bromide as the only source of carbo

product. This will require several steps.
as the only source of carbon in the product

O Wi g
or 0xgant.
o0 —ovt 8

S B N ot |
S~

Page 9 of 9



