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JASPERSE CHEM 360 TEST 1 VERSION 1
= Alcohols and Retrosynthesis

1. Give the major product for the following reactions. (3 points each)
Te O H

O 1. ,/\MgBI‘
—_—
2. H30"
H,CrOy4

Ph \/O —_—

the. - OH
- T
\)OI\OCHg : Pth —" \ﬁ—\ ﬂ}\ \/F(

e ster

g OTs
OH \,\l/I\ Y\
TS T e

bulky

bhase

o LoD H

2. Hy0*
"(s- 3

C e ster

HOH 1. Na

A

alc

1. PBr; 3. PhCHO

/\/\OH 2. Mg 4. H;0* - /\/\6f —_— /\/\M? dr




&5 2. Give Names or structures for the following: (9 points)

Te
para-ethylphenol

(U main cere OH

3,7
b subst LA e
y (E)-6-chlorohept-4-en-3-ol

@ N”“be” ¢ trans-

@ etere O

Z 3-methy|—2- pVOpyI-l—pen+ano(
3-methyl-3-propylpentan- 1‘—‘01

3. For each of the following pairs, circle the one that is higher boiling and put a square around
the one with the higher water solubility. (4 points) .
H- bond Ing

[~

move C 1
J HyZ ol

4. Which of the following statements is true? (4 points)
/a.’ When an ether solution of A and B in a separatory funnel is treated with neutral water, onlpﬁj
remains in the ether layer. +4
/b.’ When an ether solution of A and B in a separatory funnel is treated with neutral water, %@er
A nor B remains in the ether layer. et
c. Whe e 4’4

tion of A and B in a separatory funnel is treated with basic water
7both A and B remain in the ether layer.

ether solution of A and B in a separatory funnel is treated with basic water

@, only B ren&ms in the ether layer.

neutral — e+hey OH o
"+ "'0“ Q@ he

iopized - watery
Vewtral: both neatral 12 A p less satie

Qr the following transformation, which of the following statements is true? (4 points)
@ the only acceptable solvent

b—€ 1s the only acceptable solvent @ (9%
c. C and D are both acceptable solvents
d. B, C, and D are all acceptable solvents @ C =C

e. A and B are the only acceptable solvents

Solvent Options

Br 1. Mg, solvent
—_ > H
™| 1w onpr
2. H,C=0
3. HxO*

V




6. Suggest a possible structure for an unknown A whose formula is CsH;0O and gives the
following chemical test results. (5 points)

= U= | [2-l0=2H %2 -
Formula CsH;00 £

Te Hydrogenation Test H,/Pt No reaction Z
Chromic Acid Test H,CrO4 Turns Green 1°cr
Lucas Test HCl/ZnCl,  Reacts within 5 minutes 2%y 30

2° ale Ll rimn CH 4
G H <
Not C C

7. Prov1de the mechanisms for the following reactons (3, 5, and

HE H
-l 1. LiAlHq HQ
e T By

Addl frot

1. MeMgBr OH

6/”C12H3o+
g

Oﬁdo' (3 A
O Elm @ Prst
&07’&\0 all

\/i\Me \?Me
~ (\)( ;M"'ermfdla'k(
Pret l b \ (2 Nraw 4
+ B0 £ormal chargel

%Oﬂ R I
L aw all ayyowc
BIO rax — 6/{/0 hackwards

arrecw?¢
P—

("Me"=methyl=CH3) douue

I-ﬂ ad(d___ﬂ" Ien




&= 8. Provide the reagents necessary to accomplish the following transformations (4 points each)
= o o .,ccun'hny HE wor[fuﬂ

Te /\) > /\)’l\ph (2-/ Ps)

|
{ PhMq br H /H
, /\/i'\ph 2604

I
J Ht
0] Br
WCHS > WCHC% (2-3y33ebs)
O cH — Il!@ O
Va By > M06H3
CHyOH )

P Br > Ph ph (2-3 steps)
\ / Pif, OH

T qle-+ 2 commen = ester

[
J- Ht
OH O
/:\/\ > )‘\/\ (2 steps)
optically active T / optically active
- S .
\
“\fl /\/\
0]
P NOH > Ph/;’\)LOH (4-5 steps)
[ bt
’ M; T H) Cfcl-,

Oty by ;—F fh "0



-, Hank apen

&= 9. Rank e acidity gf the following, from most acidic (1) to least acidic (4). (4 points)
H-0O

- Ce s "5 &
- c 6" &
HOC A~ A~
G1al: ©¢ = < o
10. Design syntheses of the following. (6 points each). Allowed starting materials (same as

practice) include:
cyclopentanol any esters ethylene oxide

any acycllc alcohol or alkene wth <4 carbons
any “inorganic” agents (things that won’t contribute carbons to your skeleton)

TH} (cq
ho OX/

7‘
c M
T 1%,

O/OH 3 D’k/

formaldehyde iodomethane






= JASPERSE CHEM 360 TEST I
= Alcohols and Retrosynthesis
T 1. Give Names or structures for the following: (9 points)
= ortho-chlorophenol OH
) D ©:c
|
3 ) ton- 3ol
OH
/\)Oi/
\ —
e E- hex-U-en-3-0l
~trans-
2. For each of the following pairs, circle the one that is higher boiling and put a square around
the one with the higher water solubility. (4 points)
—~ " o “elrap
T
s ~~——_—"
o MOve H"h“‘{ b. /| A NOH

3. Of the listed four chemicals, circle those which would ionize methanol (convert it to sodium
C-H}O A or magnesium methoxide)? (4 points)

O X G

6“30 4. If an ether solution of the following three compounds was washed with NaOH/HO, which (if
= any) of the compounds would remain in the ether layer? Circle any that would. (3 points)

H(? 2;0)1 /@jﬁ\m{ . ﬂebd'm{ﬁe'u‘?r
“”9

ozl
ﬂ;‘%uf&k’ ©/, Wa kf/a;/

S
5. Of the following common solveng c1rcle those that are Jas solvents for the

preparation and reactions of Grignard reagents (assuming you wanttheGrignard reagent to react
with something else). (3 points)

W




W=

o

W

6. Give the major product of the following reactions. (3 points each)

H
1. CH3MgBr
\)J\
2. H30*
3

0
ﬂ
Ph” “MgBr [
S\
&
(0]

) 1. L1A1H4
2
34 2. H;0*

ester

o{dtc.

P /\/@@ —> ”s
2 B RN

H CrOf ?
~~"OH : \/\GH

q 1. TsCl, pyridine q/@ i Q/ l_lm[mm
OH 2. NEt3, heat
puly s

1. HBr A /—OH
gL d — v — Q‘

3. H,C=0
4. H30+

10



3
= 7. Draw mechanisms for the following reactions. (3, 5, and 5 points)
? P 1. PhMgBr
Ph
= 2. H;0*
oh@
fh
1. LiAlH,
Ph)LOMe > P OH
'[ 2. H;0*
<o Hd
—>
P %Me — -\ —> a1
= K
s %
T
=

ot N N

8.

W

pt

) T4 ‘\Aﬁ

—

8P a0

Suggest a possible structure for an unknown A whose formula is C¢H120, and gives the

following chemical test results: (Double check that your answer is consistent with all the

data) 5
Formula: CeH120 IE.(A 0%7 ;é?( ,,‘Mé.’i

Hydrogenation Test Hy/Pt No reaction
Chromic Acid Test H>CrO4 Turns green |° ov XOJC la al CJ] d
Lucas Test HCl/ZnCl;  No reaction o o

Nt Yov &

O/\Og E/\/OHA\/\/Q-!%‘-C

11



= 9. Provide reagents for the following transformations. ("workup" means H3O™" or HO steps)
= (First two are 3 points each; last four are 5 points each)
T 0
OH .
s o Mabhy Peduction
CH,oH i (echive
0 o)
3 ( 1 Step) S—6_£—'
0 [, “ Mmgbr on
N ous s
2 H + (2 steps, counting workup)
— _—
OH
*®
O/\OH 2°
%C 6 /—7 (3 steps, counting workup)
g

=
= 3 HY
T
= OH Ph

\)\/ > ™

(4 steps, counting workup)

b HyCeo
o h ot /“';”v

AN T

i 0 O/\Ph:
\ (4 steps, counting workup.)

K

=
S
Ts 7.. H-l- Y. BV /"\ 2. ay/\()h
=
L, 3
(G
l P 6{3 (4 steps, counting workup)

12



W=

W

W

10. Design syntheses for the following. Allowed starting materials (same as practice) include:

bromobenzene 6 points each
cyclopentanol

any acyclic alcohol or alkene with X carbons

any esters

ethylene oxide

formaldehyde (CH,0)

10d0methane

any "inorganj agents (things that won't contribute carbons to your skeleton)

LI “/Jw,g)\
(0.4
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JASPERSE CHEM 360 TEST 1
Reactions involving Alcohols

b. a secondary alcohol

1. 2—Methy |

a. a primary alcohol

3 points)

c. atertiary alcohol d. none of the above

2. Provide acceptable names for the following: (10 points total)

OH ) ¢ig-3-ch ‘%c\/c( c% exan|

2

Cl
¥ O
m' 4-bromo-2-propylhexan-1-ol

3. @ e molecule with theChighest boiling poinf) Put
solublhty (4 points) -

(Q/ ; »OH
CHj; OH

Max H-bonding, min C’s
ideal for water.

squard, around the molecule with the

Extra C’s raises bp

4. Rank the acidity of the following molecules, from 1 (strongest) to 4 (weakest). Explain very
briefly why A and B have very different acidities.

3(?; O o -

Y
Q
®

Alcohol less =

acidic than water [ ;

due to electron- Phenols or acids

donating effect of are more acidic

the alkyl group than water due to
resonance

stabilization


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
4-bromo-2-propylhexan-1-ol

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Extra C’s raises bp

Craig Jasperse
Max H-bonding, min C’s ideal for water.  

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Alcohol less acidic than water due to electron-donating effect of the alkyl group

Craig Jasperse
Phenols or acids are more acidic than water due to resonance stabilization


5. Draw the major products for the following reactions. (Assume excess quantities of reagents.)
(3 pomts each, 21 points total)

och, [ NeBH,
CH;0

1. Mg

Q/\ 2 0 Q/\A/?JV C j/\/ ot

3. H30"

OH

0 1. (CH3),CHMgBr
_—

H 5 0t

oH

OCH3 >

2. H;O*

)\/\o e /v ‘\
—_—
H
H 1. TsCl(Eyridine,
o A -
2. NaSPh

CoTe . C}/sﬂ,

Svr=>
Muevsim § clval

H \“‘V “
OH  PBr; JC'%O\. ,“VeV-C/‘CM
of <sleves



Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


mﬁ?[h 3

hich of the followm%/&rould be suitable to use when fo
HO/\/\BI’ W @/\Br
O

OH or C=0 (or N-H) all problems
for Grignard reagents.

ming a Grignard reagent? (3 points)

')

7. Provide the reagents necessary to accomplish the following transformations (5 each, 20 total)

[, AcC

X2 8»«;\/\ _ @

L

4 Q %
P Br 2 P

3 H
"?\ph,\% 2

; Hév, (,evomdes @

A&JV H]/ Py
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
OH or C=O (or N-H) all problems for Grignard reagents.  
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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8. Draw a possible structure for agachiralymolecule A with formulé C5H120:2iven that when
R

H>CrOy4 is added to A the solutiorf turns greel, and that the Lucas test with A takes about 34

2

minutes. (5 points)

HyCroq poschive = (® o

Lucas fosthnre = 2°c 2 a d(,
f ackcfym( dVﬂ/

9. Draw the mechanisms for the following transformations. Identify the slow step in each
mechanism. (6 points each)

1. 2 PhMgBr OH

/\j.e)cH3 . H30+> /\/i?ph R/\/i! N
/h

e
([/ bh PE b,


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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10. Design syntheses of the following, starting from alcohol (7 points each)

Cut

Alcohol on the right is not
as good, because it would
give a mixture of alkenes,
with no Zaytsev
preference for the desired
alkene


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Alcohol on the right is not as good, because it would give a mixture of alkenes, with no Zaytsev preference for the desired alkene
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JASPERSE CHEM 360 TEST 1 VERSION 4
Reactions Involving Alcohols

1. Provide Names or Structures for the Following. (10 points total)
. (e

(2R,5R)-(Z)-5-methylhept-3-en-2-o0l - J
= -

®

\/
F
IS
=

3

)

_~—

0

K3

o

=

R

<

S

o

o~ )Eenaisy ‘p'f_‘e“\y( ‘ﬂ/:enol

/at’q -
2. Rank the acidity of the following moleCffles, 1 being most and 4 being least acidic. (3 points)

7
CHS%2 ©/ ot (CH%OH H20@
Vo
ChHy 4 f @/&

3. Complete the following acid-base reactions, and indicate whether the equilibrium favors the
reactants or the products. (3 points each)

G
OH
a. )\/ +Nao(z:I é’/ + {_5-0
stable
b. ©/OH®H - @/

ancl

S"l' ’/‘3‘56/

21


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


I

. Draw the products of the following reactions. (3 points each)
0] NaBHy,, iH/
)J\/
H,0
oH
' G
oS MO Selective for |/

o

=

o

1. TsCl, pyridine /,g/
? /\/
ir }/ = l'f 2
= Hof many

1. LiAlHy OH

/\)’l\
2. H;0"

: \/ﬁ
\)I\ 1. MeMgBr
e. —_—
2. H30* CH_
3

f, E&H/ Q o, > Sv? 2
2. CH3CH,I — /</ Sthey

feterton of Stevs
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


5. Draw the products for the following multistep syntheses. (5 points each)

1. HyCrOy4

a O_OH 2. MeMgBr

3. H30"
4. H»SOy, heat

1. NaBH4, HQO

? 2. PB
. 13
H

3.
. Me,C=0
5. H;0

(o — Q&cg

@,ag

CH

9%
A — ] —
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


6. Draw the mechanism for the following reaction. (6 points)

09 1.PhMgBr ~ OH

—_—

A‘M 21,0 I m
c,(_; — /k A d’ 7 /{\JA

3 E!lm e
OCLS

7. Draw the mechanism for the following reaction. Note: This is a slight twist on familiar stuff.
The overall transformation appears unfamiliar, but the individual steps are actually familiar. (6

pts) 0=H
[% H Br

UPh —— D>©<HPh
% /7 S.2

v
?‘9 !

i 'f’j nver Sion

24


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


8. Suggest a structure for a compound "A" whose formula is CsH{70, that reacts instantly with
the Lucas reagent (ZnCly/HCI), but does not cause an orange.to green color change upon

mixing with chromic acid. (4 points) |
Lucast 3% or 2°a)cohol Z E:a :0:
Hy G041 Fora%atehs|  Qgrelic

o fo aleyp
Lg QICJIUI/ 30 Q'C(Jlo(

9. Provide reagents for the following transformations. For this problem, you may use absolutely
any reactant you please, including carbonyl compounds or organometallics (so long as it does not
include more than one functional group). I have indicated the number of steps I envision, to give
you an idea if your route is longer or shorter than necessary. (You may design alternate routes
longer, or perhaps even shorter, than the ones I have in mind.) (6 points each)

(5 steps, counting H30™)

(4 steps, counting H30™)

(4 steps, counting H30™)

V)
\éf
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Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


cyc Ic”?ﬁfwf’(rovide a synthesis for the following molecules. Permissible starting materials include
=2 cyclopentanol, acyclic alcohols or alkenes of <5 carbons, formaldehyde, ethylene oxide, esters,
and any other support reagents you like. (7 points each) (In none of these examples should it take
more than 5 steps to get from any starting materlal to the products.)

u/ THBC"O'{ I\%

OH by — "
M T Pbrs

o~
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


JASPERSE CHEM 360 TEST2 VERSION 1

Ch. 12-13 NMR, IR

1. Predict the "H NMR spectrum. Include the approximate chemical shifts (1’s, 2’s, etc.), the
integration, and the splitting (can use “s” for singlet; “d” for doublet; “t” for triplet’ “q” for quartet;

and “m” for multiplet, anything more complex than a quartet). Note: for signals that are symmetry

equivalent, do not list them twice. "i < é@ H C}f
\’jo/\/\ 2 0H m( S‘(/H)
A gH +

I\S :;1 H /Q'QM("I'
s ZAH cexlet
'S 3+ 4

2. Predict the *C NMR spectrum. Include the approximate chemical shifts (220-160, 160-100,
100-50, or 50-0) and the splitting if a couple carbon was taken (g, t, d, s).

J O SN
=
2207100 S
(o 100 A
%
co~C +
(0o~ 50 ol
50~ O %
3. Match the following structures with the listed feature IR signals:

1) 3300-3200 2) 3300-2500, 1680 3) 2200 4) 1720

3 CEENCEN
/\A/\C%N go @)CEOH /T)/OH
B



28

Solve the structures for the following. If you get a structure perfect, you will get full credit. If f |
you do not get a structure perfect, you may still get some partial credit. Thus, it is in your interest
to show some of your work, make a structure guess, or tell me what you do know for sure.

4. C,H,,0 IR: 1670
BC NMR: 210 (s, short), 150 (s, short), 130 (d, tall) 124 (d, tall), 120 (d),

33 (1), 26 (1), 20 (q)

L E 1z T | O N L S {—

EU=S =7 avowghc + CUO
C=C caﬂja?a#d (IR)

D g



5. GH,,0,

H‘% Igglg 180 (s, short), 70 (d), 36 (1), 30 (q), 20 (g, extra tall)

29

RO
{
CH CHy, CO—C— CHy
CH,

>
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6. CH,,0, IR: 3300-3200, 1710 (
BCNMR: 210 (s), 65 (1), 38 (1), 35 (1), 28 (q)

CSH'I'QGZ .........................................................................
.................................................. "
SO 1Y, B
.................................. /’f’E?EH'
I R D —
...................................................... '.......i-
.............................................. F”
e

-G
S :



31

. GH,0, IR: 1745
(Note: There are two plausible solutions to this problem.)

D
[
> J
“"'ié'o"”“‘iJzB””“‘i‘zb”“‘”iéb””‘“'al'}"“““s‘é"”“"i&“”“"éé“p‘éﬁ“'o“
Carban {3 NMR
E()b[ PQ'ff’zz
.
i ( _
CFLS C O C&GL-*?-—-C&
. Chy
cVv
o
_ CH
CHy l
Ch,
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8- C 13
0ClL, "CNMR 150 (s), 144 (5), 133 (d), 126 (d), 58 (d), 37 (1), 32 (1), 22 (@)

Eu=4




9. C,H,O0

6H, d, 1.0
3,1t 1.2

2H, pentet, 1.4
1H, octet, 1.8
1H, broad s, 3.0
1H, q, 3.8

IR 3300-3200
“CNMR

78 (d), 40 (d), 36 (1), 25 (q), 20 (q, extra tall)

OH

EUO

33



(2 acceptale a)ﬁuxm)

10. GHO,  IR: 3300-3200, 1745
BONMR 180 (s), 75 (d), 65 (9), 38 (1), 30 (9,25 (@, 20 @

34

EU=1 a[Ccho[; -€£{"V
; CE u_
i i
cu,Chcocc choft
C.\'@
¢ ;
CH CHCO cu&cud;(;c
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JASPERSE CHEM 360 TEST?2 VERSION 2
Ch 12-13 NMR, IR

1. Predict the !H NMR spectrum. Include approximate chemical shifts (1's, 2's, etc.), the
integration, and the splitting (can use "s" for singlet; "d" for doublet; "t" for triplet; "q" for quartet,
and "m" for multiplet, anything more complex than a quartet). Note: for signals that are symmetry
equivalent, do not list them twice.

. a IS+ e wg¢ M
a . 5
3 \*(‘3‘ bh 2 2H % L g H M
O y .
C 21 H m g (s Gt A
d ¢ 3 A

2. Predict the 13C NMR spectrum. Include the approximate chemical shifts (220-160, 160-100,
100-50, or 50-0) and the splitting (q, t, d, s).

220 -0 > {CC—50 -t
/ L4o~100  of co-O 3
(o -0 S

3. Match the following structures with the listed feature IR signals.

~~~"SoH A 1710 .

/\/EOH B 3300-3400 A
/\/ﬁ)\ C 1680, 3300-2500 fb

35
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P

Solve the Structures for the Following. If you get a structure pcrfec.;, you wﬁl get full crt;dif. If Q .
- you do not get a structure perfect, you may still get some partial credit. Thus, 1t is in your Interest
to show some of your work, make a structure, or tell me what you know for sure.

4. CsH120 IR: Nothing Interesting =<7 pHhq v
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gy ver ('F)
5. C11H140 R: 1710 C=C, fct coﬂ}u;m’fo/ [
\jf

13C NMR: 202 (s), 152 (s), 134 (d), 127 (@), 122 (d), 42 (@, 35 @, 20 (@

cuwe g




6. CsH1202

I3C NMR: 175 (s), 65 (9), 42 (1), 37 (d), 18 (@)

38



39

Cl
Clow, bat poerr
L chininl hFY

p&.d 11:1! s C'( \L"Ls



8. C11H160 ®: 33003200 OF
13C NMR: 148 (s), 144 (s), 133 (d), 124 (d), 80 (d), 42 (1), 35 (1), 30 (@, 20 (@

Bus ¢

40




9. CsH120

I
S

%_——\—

(

Tllli]llll[IIlltlliIllI'lIIII[IIlllll'llllI[lllIIIII[Illl[illl[lllllil[‘iilllll

70 60 50 40 30 20 ijoPPM O

Carbon {3 NMR

CH,
|

Ch— C = cH,—Cy, OH

H

|

41



10. C4H7BrO2

3H, t, 1.08

2H, multiplet, 1.89
1H, t, 4.23

1H, s (broad), 10.97

IR: 3300-2500, 1710

42

.



JASPERSE CHEM 360 TEST?2

Ch 12, 13 NMR, IR

1. Predict the:

VERSION 3

\Citew 40

Dasfetd
TeH 2
Verviicn 3
Azt

——

e 'H NMR spectrum [include approximate chemical shifts (1’s, 2’s, 3’s, 4s, 5’s, etc.),
integration, and splitting]

e >C NMR spectrum [include approximate ¢
220) and splitting]

hemical shifts (0-50, 50-100, 100-150, or 150-

o identify any distinctive signals in the IR spectrum

Example:
CH,CH,0CH,

S Ao

2. For the following molecule,

'H NMR 13C NMR IR
I's 3H t 0-50, q none
s 2H q 50-100, t

3’s 3H s 50-100, q

'H NMR C NMR IR
9

I GH d 0~ (700
g TH om o-vY (~(745)
?*_S ZZH d O’SO +
¢ 3H S 720150 S

co-1C0 fé’

e Write how many “types” of H’s there would be in the 'H NMR spectrum (these are H's
which might coincidentally overlap, but can’t be assumed to be chemical shift equivalent)

13C NMR absorptions you would expect, and

e Write what the °C NMR splitting would be, i.e. singlet, doublet, triplet, or quartet for the °C

e Write how many different

NMR absorptions.

Example:

e

H3Qm

Number of Number of *C Expected
Nonequivalent Absorptions Splittings
H’s in H-NMR in “C NMR in "C NMR
3 4 q.t,8,q
Number of Number of *C Expected
Nonequivalent Absorptions Splittings
H’s in H-NMR in ’C NMR in ’C NMR

©

4 %;.S,—dd
s + d %
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Provide Structures Based on the Following Spectroscopic Data (8 points each)
4. CsHy00, .

4 3

lh-.-4...uh&-“hﬂm&_hﬂh“uﬂh@“ﬂu&."p i

44a-awﬁaaqe«lq-o-uo-oo-a-oq-aewwu__gc._l:o quqqquqo:o‘qu_ug;ja'ﬁyg;_quuauc-‘amw
{ : T TTTTITT T Carmen 1ISMte :

Pursand Toonomition o
B
b

- [
F_:unnm:nmru~m-m-m-mm‘nl 2™ e M ws @3 W » =<} - 3 3 1
zail Wavenumoar tem='1 NP n Peal Temam Chemecal Shift {perts oer mullanl N2 Pl Samamt

| - CO-
C

. N
CH-SCHJO CC%b-C“H.’:
4




5. CioH140

=

148 3 135 75 0 d
122 s 128 2 g




6. CsH1002
IR: 1710 (strong), 3300-3500 (broad, strong) |
e~ Son (rof aao’)

46



7. CsHj1Q
3C NMR: 60 (d), 40 (1), 37 (), 33 (q), 20 (¢)

no q}«mmh«/

47

o -
Wi “;_
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9

---------- VO IVIIFIISTIIINDD
ilem

]

—— -
e i

e : Y

5.4 .38
it
%
!

Purcant Toansmiltance

s 8y syl

{4 =

: L =
x00  3500 M‘m;m-v‘m:m e Xm0 e I ~ = = -
Wevenumser iem™')

SAevzaaral e stm Chemucasl Shift (parts per matlloal 1992k Pudf Sens

J
sy sy

o O‘l’hQV
clks, 1

oud gt OHJ



U\

9. C4HgO2 IR 1715 cmr! and broad 2500-3000
tnplct, 1.02, 3H
sextet, 1.43, 2H
triplet, 2.35, 2H \_’\?/—W
singlet, 10.95, 1H _ CO[_I

)

l
CH,~CH,- CH, - COH

ey _ .
-
Y :
O } i
: -
.
i
. i'=: -
1
B 1
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jaﬁpé&f&t
C!/feu{ 3610

JASPERSE CHEM 360 TEST 2 VERSION 4
Ch 12,13 NMR, IR
NOTE: This Version is Longer than the Real Test Will Be

1. Predict the '"H NMR spectra for the following molecules. Include predicted:
e chemical shifts
e integration
e splitting pattern (singlet, doublet, triplet, guartet, etc., multiplet)

Example
" "Br
3’s,2H, t
1’s (0r2 s), 2H, pentet (or multiplet)
3’s,2H, t
NP LN 33 3kt s
i ZH
I's 24 W (ov s’J&xHJ
(% e o .
___/ = i ,
o 4 38 2H
({& g aH M (v goxlet) 20 S
b. N \. |
s o P

2. Assign the dimethylbenzene isomer for which the *C NMR spectrum has:

a. 3 signals (q, s, d) (O Symrety

b. 4 signals (q, s, d, d)
c. Ssignals(q,s,d, d, d) @\

3. Match the circled proton or protons in the following compounds with the correct chemical shift.

1.20 2.05 5.70

Q.55
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DRAW STRUCTURES FOR THE MOLECULES IN PROBLEMS 3~
@ CioH1202
Ix: 1740 (strong), 750 (strong), 700 (strong)

LS
3¢ NMR 185 (s), 155 (s), 135 (d), 130 (d), 128 (d), 35 (1), 28 (1), 20 (@
Hz
600 500 400 Joo 00 100 0

| l Col
i'mm,afﬁ@m

| . = ry reference
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
| 5 (ppm) Vﬁ'} ndmn§
_JLL:Q n{deca/e.
Th =7 estyr
/"?.
T
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@ CSHCOZ ' S
R: 1720 (s), 1725 (s) (

L L 00 a0 300 X 100 0
T T 1 1 Y T T

() CiHgOn

smms  ae m w smm mm v e " s - s Gmems mmes 2w .. . -

100 90 8.0 70 60 50. 30 le 20 19 0

S=7 2 quh:ny/j |
v ¢

CH, CH4, CC-ChHy

\



@

6 C4HgBry
IR: nothing inrm:sting

13CNMR: 45 (d), 37 (1), 24 (), 18 (¢)

10.0

B CHCH




T ey, ——

Cuutie0 ) Aiscbed

IR: 820 (stron 7

13C: 145 (s), 132 (s), 128 (d), 120 (d), 75 (1), 35 (d), 20 (q), 18 (q)

1H NMR: w 1.30 (3H, t), 2.90 (o 1H), 4.15 (2H, ), 6.66 (2H, d).%¢ 6.97 (2H, d)

EUs 4

W

!

@ i 4%?0’
ch

e
et -0 ~C -

C'_‘CH_z,
|

. 55 .
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f \& G0 57 -
IR: 1710 (strong)

e 134q -,r,kf
- 5

b 1760
¢ g, ' ‘

421025 !
. i 'i‘f-ﬁ'd
. |

fﬂ’ C‘!H] 40




- Show the structures for the followi 1 - . )
provided. (10 points) ¢ following molecule, based on the spectroscopic information

CeH1202 IR: 1710, strong ~ 13CNMR: 200 (s), 75 () 65 (9), 40 (1), 30 (t), 20 (q)
EiU= C=0

o -

it ecdey

58

OO CH CHy O cH
2 AT 3w



59

@ . |
. Show the structures for the followin molecule, based on the spectroscopic informati =
provided. (10 points) " 7 P! ton ( !

Cel202  IR: 1745,srong = IBCNMR: 20 (9), 30 (@), 48 (1), 78 (d), 185 (s)
Ek( C/:O.r’ -
| o O4
(7US — edev
CehryoBp ~ - -« - - v e e e

......................................................

------------------------------------------------------

----------------------------------------------------------

..........................................................

.........................................................

.........................................................

............................................

10



4 _ @ carorc

IR: 1740

Tntenlly ———
i

P

. /c&s C4,0CCH, C|

. gl
X o
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JASPERSE CHEM 360 TEST 3 VERSION 1
Ch 18 Ketones and Aldehydes

Ch 22 Additions and Conensations of Enols and Enolate Ions

1. Provide the Name for the Following (6 point

)7—hy/r07he,{ ~f§m 3/~gne
o (E

(E)-7-hydroxyhept-4-en-3-one
+trag- 4

G 2-propanoylcyclohexanone

(0]

2. Of the following structures,

Which will be “completelv’”’ (>98%) deprotonated by LDA (LiN-iPr,)? (2 points)
LDA deprotonates mono carbonyls Y =) 2 P A/ 5/ C

hich w1ll£“completely” (>98%) deprotonated by NaOH? (2 points) C 0 .
Xyanion =>

n&- W
v o o dicarbonyls
/gﬁ\ocm

e

CGA/ 4,

3. An unknown X has formula C,;H;O. It gives 1) an orange precipitate upon treatment with 2,4-
dinitrophenylhydrazine (2,4-DNP) and it gives 2) a silver mi with Tollen’s
reagent [Ag(NH,),"OH7]. 3) It does not react with Br, in dichloromethane solvent. 4) Included in

the 'H NMR (incomplete) is a 6H doublet at 1.2 ppm. What is X ? (4 points)
u
Eu=| b Cty
Wb C=0 opay( @ T é
jo—C-t
Mdehyde tob etone H )\(
No M %

4. Rank the rate of'decarboxylation (loss of CO,) for the following molecules upon heating, with
1 being highest, 2 being next, and 3 being not at all. [Hint: Two out of the three will react, one
will not, so you should be able to identify the unreactive isomer. To compare the reactivity of the
two reactive isomers, the phenyl substituent impacts the relative stabilities in the key step of the

mechanism. A2 omts) l 3 l
C

S“'O‘ "2~a( l'
y w“JU?c;ﬁOM


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
(E)-7-hydroxyhept-4-en-3-one

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
2-propanoylcyclohexanone

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Oxyanion => dicarbonyls

Craig Jasperse
LDA deprotonates mono carbonyls

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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5. Synthesis Reactions. Draw the feature product of the following reactions (need not show any
byproducts). NOTE: In every case, the product should be a stable, isolable product; an
“intermediate” structure will not receive full credit. (2 or 3 points each; 1st 7 worth 2 points; last 5
worth 3 pomts each)

(0]
U 2. H;0
Ao O+ J( I
= | (Sia),BH O
O/ 2. NaOH, H,0,, H2 O/\/
T o

emf) net /S-A),{

e U

Br2 excess

ﬂ/\
by
o

1. LDA
Meo)j\e/ 2. bromoethane /ue

—7

1. NaCN

A A ty
Z. P;;gBr PL\/\C_ A/ —2 /r

3. H;0"


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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Br 1. PPhy @f' th y @p /I,

- Z
P*)\ 5 beraldehyde i )\ — — [ I

1. NaOEt j>3\ /%‘
oc+ 2
OEt 2, BrCHzPh
e&kv a?r acul s

]

+ decarlipox Ch Coley
NaOCHs
Jﬁ/ cold, short tim &K{/
at ﬂ-op/ly/le/
1. MeOH, H*
g e R,
2. NaDMe ISV Alc Is)

3. HaQ"
Protect - SN2 - Deprotect

6. Provide Reagentsfor the Following Transformations. (4 points each)

k. LPec o1 Poy X
e T )
LN NG 2 20 I@’
no Ca,é”
7 Oyﬂr =10, [
o o o Ho” %y , @
/”\/”\ \ >
S ’KO cHs 9‘ p'/v(/? O (excer cetel ‘5@
Move lece 3& 2 React
r eaokve 3. Deprotect and
== peed 10 ’m’/&c‘f‘ glr&?“ndaete the Grignard

&L A
2 H/‘\f\/, Mo OCHy, HOCH,


jasperse
Text Box
Not Responsible

Craig Jasperse

Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Protect - SN2 - Deprotect

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
1.  Protect
2.  React
3.  Deprotect and protonate the Grignard alkoxide

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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7. Put in the starting materiads from which the following structures would be produced.
Depending on the product, the appropriate starting material may be either a single molecule, two of
the same molecule, or two different molecules. For the last problem, you are required to start from
two separate molecules. (2 points each)

H* N

Note: The Startirly
Materials are two
Separate Molecules

o)
—’
extended time
heat

8. Design asynthesis for the following alkene, FROM ALCOHOLS WITH NO MORE THAN 5
CARBONS. (4 points)

= Q‘O ,1)13%&/ or Oi%g N

No C=o, M, Gig, Al Mr
M{UM U'q ? OY[ / /.Ll gff? T/’CC

WIH'I? Q/w#o/\/ : o\

Either solution is fine, you’d not need to show both! :)



jasperse
Text Box
Not Responsible

Craig Jasperse

Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Either solution is fine, you’d not need to show both!  :)


9. Provide Mechanisms for the Following Transformations. [Note: Some of these do not
represent “clean” reactions; the product shown might go on to further reactions, or the reaction
might be reversible, or the product might not be isolable. But that shouldn’t prevent you from
drawing the mechanism for the transformation indicated!] (3 points each)

1 HE! /lc?\e' |° | MeOH, H* OH

[MeORH hew;;
1. Deprotonate P P Ole /Qeeﬁ/
2. Regct with Br2 electrophile \L H@ T-—-.H@
ot

—H MeQlt
OH H,0,H" (o] /'ll‘ %ﬁ mﬂ /legﬂe
pn)\ Me phJ H

tf%e + Meoht )0; @20 /L
Y
i

0
| NaOH
)J\ﬁ " I\ pn  H,O-EOH )J\Ol)’,\ ph

65


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
1.  Deprotonate
2.  React with Br2 electrophile

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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10. Rank the following, with &.l?emg highest, or most. (2 points each)

)y\
0] (0]
h)J\/“\ )I\/\ Relatlve amount
P @ @ P fonn at eguﬂlbnum

Can make/\stabgll;zed enol No alpha-H, no enol possible
h)l\/”\ )\/\ Ph)l\/\ Acidity
S ing ko
O @ @
Re
e,

A UH oA AP Boiling Point
l >

Ph/\ NH, Ph/\ MgCl nuo(wlle Reactivity toward

@ CD S{/ ew aﬂi%toipanal

o Reactivity toward

0 (o]
OCH,CHs H or PhLi (pattern is
the same with either

Aldehyde > ketone > ester



Text Box
Should know which is 1, but not responsible for 2 vs 3

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
No alpha-H, no enol possible

Craig Jasperse
Can make a stabilized enol

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Aldehyde > ketone > ester


JASPERSE CHEM 360 TEST 3 VERSION 2
Ch 18 Ketones and Aldehydes

Ch 22 Additions and Conensations of Enols and Enolate Ions

1. Nomenclature. Provide the structure or the name for the following. If stereochemistry is a

factor, do not neglect it. (6 pt)

OH (E)-6-hydroxyhept-(4}en-8-§ne

@,
3-isopropylbenzaldehyde E?/“\ H‘
-

2[5— 3-pheny (l) utanal

Q
BN
G ¢ «
PRt

/ﬁ:ﬁme > Q‘ki)

Equilibrium
concentration
of enol

heoy .,

-~

Reactivity towarc
MeMgBr

Acidity

67


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
(E)-6-hydroxyhept-4-en-2-one

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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Carbonyl reactant:

3. Draw the products for the following reactions (3 pt each) ; ﬁgg:}:gﬂ gg'lg'r‘]’; 5

t_l_ 3 Enolate Anionic
o KCN, HCN ( Products must be isolable, sta@\
H Cu/
HCq Oock
@y d o %
\9 H ] H + 1-(} O 444&2 Cg
dlqwl’

I
NaOMe, MeOH !
3
L i 0 °
S ~/
\COVVQQL
o (o} ? é
& é‘( " NaOEt EtOH
e(-H«eV anSusv
loth +he

g NN
% ﬂh\r


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Carbonyl reactant:
1.  Addition acidic?
2.  Addition anionic?
3.  Enolate Anionic

Products must be isolable, stable. 

Craig Jasperse

Craig Jasperse

Craig Jasperse
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4. Draw the products for the followir@eacﬁons. (3 pt each)

PP 1o oo S Mf@l‘ [lefcne ( cu
>
é/U\OMe 2 amemenr  lleact esfev C{i 3
3. H,0,H", heat &”dkd’

1 LDA M
Ph
2. BrCH2CH3

1. PPh,

3. acetone @ /\

o 9 1. NaOEt, EtOH 2
—>
’)J\/LOB 2. BrCH,Ph E+ z

3. H;0", heat ,l'
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5. Kor the following chemicals, describe the extent to which each would be deprotonated by LDA
(LiN-iPrp) or by NaOH at equilibrium. Fill in all 6 boxes. Options are complete deprotonation
(A), a little deprotonation (B), and no deprotonation (C). (6 pt)

o

\o x-H

-0 a0 op o

72U

LDA

A

NaOH

4

Options:
A = completely

A

(~100%)

A

B =a little, but
not much
(< 10% but not

C

0%)

C

C =none all
(0%)

a

[G-1=ah short

Suggest a plausible structure consistent with the following information. (5 pt)
It reacts positively with 2 4-dinitrophenylhydrazine.

It reacts positively with NaOH/Ip, the iodoform test

It does not react with Tollen's reagent [Ag(NH3),*OH-].
It does not react with Bry in dichloromethane solvent.

Chemical formula is C7TH120

or
methyl Cetone
Ad: aldlehydte

alkere
2 ElY

It's 13C spectrum shows 5 carbons (1 singlet, 1 doublet, 2 triplets, and 1 quartet)

M?'H\y' kf*oup

othev \b/ll'ﬁou
Wt /u

Qv a r;y

b Z Cmésw;/ Qur
7 """‘7/

ond wrec
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8. Put in the starting materials from which the following would be made. (3 each)
@) 710

NaOMe
— OMe
OH~ MeOH

S

OH o)

Q O
| NaOMe

_/l, l/‘\/ —» B

MeOH
(0]

NaOMe

/\\'O é — AN
MeOH
heat

cat. H* N~
M OCH, o,

OCH,

9. Draw the mechamsms for the following reactions. (4 pt each)
o OH

")1\19 H” “Ph :sz Ph)l\)ITPh

't> ,#+—19H
| o < (
I‘lau/?\e = WMM
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(Note: this one counts as 2 problems, 8 points total)

MeOH,H* MeQ_ OMe  Allsteps are actually
B )/ in equilibrium, but I

only want you to show

0 0 O o
l NaOMe
MeO C"’( OMe |/ » é/u\ OMe
1 Ellwy


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


10. Provide reagents for the following transformations. (4 pt each)

0 [, MeOd, H®  arolect ald, 0
H eur, f Qa _ MH
Kﬂ;wc 2 /Ual}”«p H}O leact OH
e 30 M/ H’Q df’lfO‘l\?d’

heat

11. Design a synthesis for the following alkene FROM ALCOHOLS WITH NO MORE
THAN 5 C ONS. (6pt)

= /\/‘y /'hﬁ/e\/\

7 beli
l F&Cro? Tﬂ ﬂl

T of ] /'(lr
/>/$ph f\/\ /v/ Ho N\

Either solution is fine, you’d not have
‘ A BULl to needed to show both. Y

With

Fb’r

/\1/73;' /ﬁ/
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Either solution is fine, you’d not have needed to show both.  
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JASPERSE CHEM 360 TEST 3 VERSION 3
Ch 18 Ketones and Aldehydes
Ch 22 Additions and Conensations of Enols and Enolate Ions

1. Physical Properties.
a. Rank the following according to solubility in water, 1 being most soluble, 4 being least
soluble.

NNSOH
O, 2
\/\/\)]\/ NN
e ©)
b. Rank the following according to boiling point, 1 being highest boiling, 4 lowest boiling.

F 75 3 1 0
Ll ol

@ 22! ) I
RS o
"y @ @

c. Rank the following according to equilibrium enol content, 1 having the most and 3 the least
enol.

o) O O O O

A~ H H PN

/‘Oenc[

d. Rank the following according to acidity, 1 being most acidic and 4 least acidic.

SR SR
& o &
@
Ao x
S‘meer UJI‘HfO’i’QW&W
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2. Nomenclature. Provide Either the Name or the Structure for the Following Chemicals. (10
points)

a. 3-propylbenzaldehyde \/\©/u\

b. (S)-3-phenylbutanal

@2 -methyl-4- hepten 3-one /\}C)‘\/

d. \/\g/\ és) ~t-hyohe oty heyay—3-one

/& ) ~3~hvewo C\/c(o,;errf-anohe

3. Identify the starting carbonyl compound or compounds from which the following aldol-type
reaction products are formed. (12 points)

ot L, e T
H MeOH, 0°C Ph

‘)IA O| 1. NaOH, o
N H,0, 0°C
b /\O I/L\/ o P AH‘\/
] & 20
OH O
C. /0 NaOMe, MeOH
—_—_——
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4. Draw the mechanisms for the following transformations.
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5. Draw the products for the following reactions. (2 points each)
CH
& 3

H,NOCH3, HY /lL
H

& r

excess Bry,
NaOMe, MeOH 4y
OCH; : z v
M s \/\j
l )
+ 2 HOCH, e ont
1. PhsP \} é ”W ﬁ
Br 2 Buli lerey

?

3 pcio . N vh

b oy KKe
O
/\)Oj\ NaOMe, MeOH - (q
OCHg g OC‘Afl
O O

HOCH,CH,OH, H* O e

(@]
%H
NaOMe, MeOH

Cold, sheet Hwe
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1. NaCN g

MBr 3

O

O

M ~p

2. PhMgBr
3. H;O*

\/u\/\/\/([)l\ NaOMe, MeOH \/lb
U " hed, epln Timp

1. MeoH, H* Sdechw /M(’c‘?‘ Uy
2. MeMgBr Legcf on kelene
3. H,0, H* dfﬁ/wfeo{—
4
- =Ny = ph

% . PhCHO, NaOMe, MeOH
heat, longish time

OH

PN

1. H,CrO4 ~ f Ll

)
2. PhgP=CHPh

etthe 14 {iy

ertbev
Sk(w:‘&mr
e
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jasperse
Text Box
Not responsible
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6. Provide the needed reagents for the following transformations. You may use anything you
wish. The transformations can be completed within 2-4 steps.

L e
S > AP
2 thyp A~ o L P

p) Mh
3 5aLl
v’ N\ uo U o~
)
o 0 2 UM Gor DibaL—H 0O O
7 OCHs 3 HY ) > )I\/“\H
i \ ec ,,,“ ;(ZCO’ He ie@m ovdew
oy
= M::ﬁ /ro/'ec{a)y/

. fcC
& &3

) E/ﬁla ,wom, MeOH,

PRI or b Ao - /\)Ol\/ph
3 Ho, tt 3 K04 or L A
J'H/"\/ﬂh
3 H‘JCYG({
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JASPERSE CHEM 360 TEST 4
Ch 19 Amines

Ch 20 Carboxylic Acids
Ch 21 Carboxylic Acid Derivatieves

1. Synthesis Reactions. Draw the feature product of the following reactions. (3 pts each)

&t 8
o~ ° M~
2 @GH> 4

1 NaOH
2. HCI OH
A/[.f/4

Ph/ZJlBr 2. H30", heat PL‘/\QA/ - ,‘4 /\KOH

O
/\) (excess) ﬂLI
NaOH %
gr 1. NaOH
©/\ 2. HZCrO4 @AOH Em— 01‘/

O

1. PhCHzNHz iA/
)I\a 2. LiAIH, /\ﬂl E— /\/U/\.,%

|
HO\"HQ'\;/“\"( LI =
o\_/OH (5
(A

H
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/\ Q o
NMe 2. 50Cl, /,k OC*S
3. MeOH

i% i
T, ,U/ae = W
,{{,t/e
Q ]
| cat. H l O
P NoH + /U\OJ\ —> o~ H'O/(k < Neg/ At
(U e  on
* oy ::4’
C-2e

2. Draw the starting materials for the following hydrolysis reactions. (2 pts each)

o}
/ﬁ/ 1. NaOH J\/
Mfl't/ 2. HCI HO ky i

1. NaOH /\/ﬁ\
— pr” SOH + OH

3. a) Which one(s) of the following will react spontaneously with H,0? (2 pts) D, E

b) Which one(s) will react spontaneously with Me,NH? (2 pts) [] " E A
[Note: there may be more than one that reacts.] /

| OCH; NH, ¢ ONa b Cl )El\o)l\

B

A O Cl

4. Shown are two isomers. Circle the one with the higher boiling point. (2 points)

)I\O/\/\OH

Mot acdic COH reaqion
2

<
4

A
(&
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5. Provide Reagents for the Following Transformations (4 pts each)

[ 1 Mestty heat Sody e

3. LAl H‘l

0 . AaCH
Ph\)J\NHMe g C > Ph\/ﬁ\o/\Ph

3 Ho~/l,

o L H;;Cr Oq H\N/ ot
J H‘,A/CJ-LM ,qubcq He

« L %w ) K o
QA& 2 o, e, heat m

6. Name the Following or Draw the Structure (2 pts each)
13 21 on : . .
3-amino butanoic acid

a. NH, O

b. N-methyl-N-ethyl-3-hexanamine
o
c. methyl benzoate
(Y oy 7
3
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7. Provide Mechanisms for the Following Reactions. (Note:
“partial” reactions.) (16 points)

o] § o]
P")Miﬁs)—» P")I\ T€2—H@
O

!
Pk/ﬁ,&u — By e
I

h/\/\), NaHCO;.  ONFENpn

E

A .
St 'ie)()/ fl By, o,
Co 1. NaOH 0

1/9>&

4 Yy
0 OH 0
McOH, H /I\ )I\
)J\OH OH OMe OMe

MeCH Qg,ue >
HO =,

In some cases, these may be
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8. Which (if any) after being dissolved in diethyl ether, will: (4 points)
a) Extract into B b) Extract into ¢) Extract into
NaOH/H,0? HCI/H,0? A neutral water?  /TONE

)\/\ i
N/\ HO HOJ\/\(\
A | B C

9. Of the following, which form would exist at: (4 points)
a) pH =2 (acidic) 8 b) pH =7 (neutral) C ¢) pH =12 (basic) 0

0 0
OH \Hj\ OH \/ﬂ\o- \Hl\o-
A NHs B NH;* C D

NH,

(o)

NH,

10. Rank the basicity of the three Nitrogen atoms, from most to least (1 most, 3 least). (2 pts)
(o]

)l\NH/\/'\]?H Xy € 8 > C > A
A \/\O Sf} $’2 f e parr

11. Rank th@f the following, 1 being most acidic, 3 being least (2 pts each)

a. ethanoic acid @ CH,NH,"CI @ ethanol( 3 ; /(?\.ﬁ

aklye

N ozN—Q CO,H MeO—@— CO,H MeO—Q O:I /(0:;5
R CREE e &

. Donor/Withdrawer factor
2. RCO2H > phenol

12. Rank the following in order of increasing basicity (2 points each)
a.  NH, @ cun, (1) PhNH, @
¢ ¥ P
e :
b.  NaOH @ CH,NH, () sodlurﬂe @
hH A N - NH
. o Jo O
S(2 5> P

5
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1.  Donor/Withdrawer factor
2.  RCO2H > phenol
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JASPERSE CHEM 360 TEST 4
Ch 19-21 Amines, Carboxylic Acids, Carboxylic Acid Derivatives

1. Synthesis Reactions. Draw the feature product of the following reactions (need not show any
byproducts). (22 points, 2 poi nts each)

\'/l/’

)I\ MiNH cat. H* {)h /(\

LA 3\
o e = ey
2. LiAlH, H

H
i‘\) z:fH OH = HO/CP\/Y\OH_
H
e (e
NaOH /\/

k 1. Mg k
B — oH
3. H*
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o)

1. SOCl, O
P p 'A\/u\,
OH 5 CH,;CH,OH 0/\

o i.Nnaon O lo
oo 2.80Cl, ([
) Me,NH /UM%.
r H NM
P OMe p&\/u\ /t/ /aﬂ
% KMnO,, NaOH, o & CH
heat; H*

2. Hydrolysis Reactions. Draw the starting materials for the following hydrolysis reactions. (4
points)

(6]

. Q/‘Ko/k

0

) LNOHHO )]\

: U —— 2 + Ho Ph
')I'\/\A/ h 2. HCI ~
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3. Draw the Mechanisms for the following reactions. (16 points total. Some are relatively trivial,

so point values will vary.)
)

L Ve
T an
\ﬁﬁ# —_—D \/I\/U\<H,

H-
M—L% /i%é‘ ° /%r,ﬂ “
“H

(s\

Ph_ /\/\/ Br heat Ph _
N —_— N 7

|!| \_/\ NaOH
L4

Ado, \L&O ONa + CH3OH

rot
2 /J\OH Ehm ph)\ou J—%ﬂl/‘\oe

tto

3
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Craig Jasperse

Craig Jasperse

Craig Jasperse
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4. Provide Reagents for the following Transformations (12 points)

) (-bl//\’h -

a. Ph OH ' > th\Nl-l/\Ph )o
8 &odd.l 4
V2!

[ Kewv

. B kkOCHs

Y. Ale O}
2 Cg /‘?/ 3
Ooorhuaf with acd Yo ecew .gé/; 3 or 3*Y

U‘lklu /|T\ L /{}Q OH _ /lol\oj.l\

Ph NHMe 2‘ SO C{)_ Ph

b po

5. Which (if any) after being dissolved in diethyl ether, will: (6 points. Note: The answers may
be none or more than one, you tell me!)

a) Extract into NaOH/H,O? g Hydroxide ionize/extra acids or phenols

b) Extract into HCI/H20? C HCI/Water ionized/extracts amines

¢) Extract into water? None  Neutral water doesn'tionize any

O/\ OH OH O/\ NH.

A B C


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
Hydroxide ionize/extra acids or phenols

Craig Jasperse
HCl/Water ionized/extracts amines

Craig Jasperse
Neutral water doesn’t ionize any


6. Nomenclature. Provide Either the Name or the Structure for the Following Chemicals. (8
points)

a. N-propyl-5-methylhexan-1-amine

b. (R)—2—br0m

. Yy ~0({e+kyl pr opan—l —GMipe

7. For each nitrogen a-d, identify the hybridization of the nitrogen atom, and identify the
hybridization of the nitrogen lone pair. (6 points, 2 points off for 1st error, 1 for each additional)

4N Nitrogen Hybridization of Hybridization of
</ :l\ Atom the Nitrogen Atom the Nitrogen Lone Pair
NH A 2 ;
/Nb x/\/ e a 307 3/7 Double-bonded N
H 0 b 3’19' F Conjugated-N
c Slﬁ- f Conjugated-N
d 3 3

S/) S /) isolated

8. Rank the following according to their reactivity toward NaOH/H,O hydrolysis, from 1 (most)
to 3 (least). (2 points)

o (o)

/“\ OMe )\ Cl jj\ NMe2
2 l 3
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
isolated

Craig Jasperse
Double-bonded N

Craig Jasperse
Conjugated-N

Conjugated-N

Craig Jasperse


9. Circle the compounds, if any, (may be none, one, or more than one) that wou@ not reaczyvith

@' o give a methyl €sten® (4 points)

A o) 0 o o
E/ /u\ cl )J\ NMe, /”\ OJK
woyld weuld e
O kot Feact Reast  pef peger  Metact
ll dounhil| whil) dorhl) / j
10. Rank the acidity of the following, 1 being most acidic, 3 being least (9 points) ﬂ:ﬁ@
a. CH3NH3*+CI- benzoic acid water
©) O ©) (axie)
HOS
b.  CH3COH CH3CH,0H CH3CHoNH Lo
. 3LV 3 2 3 2 2

o &
Cony 1 g A A~

ased

c. water p-nitrobenzoic acid p-methylbenzoic acid

G W U 0”7 &

11. Rank the basicity of the following, 1 being most basic, 3 being least (9 points)

a. PhNHz@ (CH3N CH3NH2 ¢ 2)

b. MeyNH CH3COyNa H>O
@ ©)
c. CH3MgBr pyridine
2 ty QMiye

o) &)


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


JASPERSE CHEM 360 TEST 4
Ch 19-21 Amines, Carboxylic Acids, Carboxylic Acid Derivatives

1. Nomenclature. Provide Either the Name or the Structure for the Following Chemicals. (10
points)

a. N-ethyl-N-methyl-4-methylpentan-1-amine

b. sodium (R)-3-hydr0xybutan0a}_?
7

c. 5-amino-4-methylpentanoic acid
v
0 © 3,1
. A A .
ENTROH (2)- 7, 2-dimethy| hew-4-ero qcd

— —q-
e. Q-am[m—s- -me’lh,l hﬁ)(aHOI‘C acd

H NH,

)

E oS ethyl pertanoate

o

2. For each nitrogen a-f, identify the hybridization of th and identify the

hybridization of th. [Adenine is an important player in information transfer
(DNA, RNA, genetics, etc.) and energy storage/release (ATP/ADP).]

Nitrogen Hybridization of Hybridization of

H\fc\l/\/?‘HZ Atom the Nitrogen Atom the Nitrogen Lone Pair
Py
a</N S a s'ﬂ Sf
N Z b 2
b N L 3¢ P )

(e}
)
==
»
e
-_—

(¢} (=N
v W
-
v»
(V)
e
*

1=~

Wn

=)
w

(V3

\
w


Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


3. Synthesis Reactions. Draw the feature product of the following reactions (need not show any
byproducts). (15 points)

Ph_~g, ﬂ\\/\})(ﬁH

3. H*

o

o 1.NaoH O C

2800, CL PhAJ\O/\M HU%

b. " NV 3 phcH,0H £

. Ou
1. LiAH, b _
&/" — it = Ho NN\
c. 2. H;O OH

0 1. SOCl, C’l 2
2. MepNH (excess)
d. \/U\OH > L W . — \/W/

3. LiAlHy; HO l

o BrMe
e MeNH,, cgt. H
NaBH;CN
H
0 o

—
N
s

rl
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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4. Synthesis Reactions. Draw the feature product of the following reactions (need not show any
byproducts). (15 points)

0.\ %C;

cat. H+ =H /ﬁt

b. Br PN (excess) @ I/
NH Ve
NaOH \/—

Q 1. socCl, o4 @)

e, (
o o’ Son 2 cncon [ /ko)l\


Craig Jasperse

Craig Jasperse

Craig Jasperse
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


5. Draw the mechanisms for the following reactions. (5 points)
Cj P

Qo "EtOH" OCH,CHs

| 5:34 -t

v G

/Tz /H ——9/Lkr/“

N PE+ P
(\//N,H Me-I (excess ) d;MeI
) NaOH A'
| 4l \fe™>

T O
Ale

20 e o
C/U\Kﬁ?l{—» /L &Ra + CHOH

OCHs

!
/ﬁou — /?‘\ )

e
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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6. Provide Reagents for the following Transformations (15 points)

( .
OH /—;HA\/I LT3 g %"f N
O U

(o4

. Sods

. |
714//‘&/

K l aC/U ) K
O e T

o ¥ X
O > P
Lt 4CH NS Qi
A H, %0 a8ty

i . faoOH o
/“\ NHMe . > /U\ OMe éy/l//

2. Sacl,
3. HOMe

0]

A, fepnke L by



Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


7. Which, when dissolved in diethyl ether, will: (5 points each)

a) Extract into NaOH/H,0? A’ D NaOH ionizes RCO2H and phenols
b) Extract into HCVH,0? [} HCl ionizes amines
c¢) Extract into water? /UOII e Neutral water does not ionize them
OH o
\/O MeZNV© HO/\/© HOJ\/©
A B C D

8. Hydrolysis Reactions. Draw the starting materials for the following hydrolysis reactions. (6
points)

/\/(Q\ 1. NaOH, H,0
O/\( | -
th |

O 0 Tarr
1. NaOH, H,0
b. ﬂ,\\ﬁ /‘K/ ,» Ph CO,H + Ho)]\/
0 2. HCI ~7
oy
(= .
/"d}'a{o
9. Rank the following according to their reactivity toward NaOH/H,O hydrolysis.
o} o 0 o o
Ph)‘L OJJ\ Ph Ph)J\ NHCH 3 Ph)‘L OCHj3 Ph)l\ Cl
A B C D
A A E cl

Given the structures A-D above, which of the following reactions will proceed spontaneously?
(2 points)

@ A+H,NCH; > B g/ Phoi,gyaﬁ E .Downéc/(
A+HOCH; > C £ Ph’a\OCHZ Qownhl]

A+HCI> D Cl ’kﬁa @ (,(d,k‘,"

6
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
NaOH ionizes RCO2H and phenols

Craig Jasperse
HCl ionizes amines

Craig Jasperse
Neutral water does not ionize them

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse


10. Rank the acidity of the following, 1 being most acidic, 3 being least (3 points each)

a. acﬁid VS. water VS. NH4 CI-
# 3 @
@,

b. CH3;0H VS. CH3NH» VS. F,CHOH
2 & @

w

c. p-methoxybenzoic acid Vs. benzoic acid  vs. acetone /?\

HRE, OO¢

dis ?/ vantageou
COM/ u/pa*é Qhlom

11. Rank the basicity of the following, 1 being most basic, 3 being least (3 points each)

a. CH-:OH VS. PhNH» VS. CH3N§I2
@ /’@ 0

Ve CARI G UENG i
@ v e

I
c. OeNa (CH;CH,)3N H,C

5 ORENE)
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Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse

Craig Jasperse
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Organic Chemistry II - Jasperse FINAL EXAM PRACTICE VERSION 1

1. Give the major product for the following reactions. (3 points each)

H

; &
O/OH 12 I\P/lzs O/”’ M

3. PhCH,CH,CHO
4. HzO*

1. TsCl, NE
W sCl, ts II\UBIS'M
OH 2. /\/ONa

o 1. CH,OH, H+ s ectvr frokel 23 O
H : fﬂ@f—“
2. NaBH,, CHiOH f€ott
o)

c.

onl

3. H0, H* Aellrakcf Ock, OH

e

1.PPhg

b
|
H 0 NaOCHs, Ho o H
ot >
m CHAOH H : o
. (cold, short time) 0

2 BuLi

he

1. LiAIH,

3. Na

0] 2. Hy0* O/\D" 34 VY
Sh e e (Y


Craig Jasperse


0]
o)
NaOCH;, CH;0H
HJ‘]\/ + -
h (warmup, long time)
C/NH Br~ > (excess)
—_—
1. NaOH -
O 1. < NH NaOH 2
) ﬁ/\
\HL o ' @ "O

2. LiAH,

i

~_N . N\/
k. NaBHgCN, H*
1. PBry

HO 2. NaCN 3 |

e i
1. \‘/\ 3. H,0, H*, heat Y\ HO

—_—
m. A

1. HQCFO4
2. SOCl,

OH > A//\
3. CH4CH,NH, v
(plus NaOH base)

102
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2. Provide the mechanisms for the following reactons (3 points each)

T ' OH
@) ~ HO < )
= o /\(\/
[

lxe;b

G

\
q::

W
(@]

'%

—

w -
I
ke
o)
0
:)
@)
T




=
-
=

W

W
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3. Give Names or structures for the following: (6 points)

& E - 4~ ixoprayl heft = S=en- 2ol

4 7

@' NH, ) —qming - 3- /)fo”{ ¢y cloheyanoye
b

4. Separatory Funnel/Extraction: Suppose the following three chemicals are initially dissolved
in ether in a separatory funnel. (2 points each; there will not necessarily be something extracted
in each aqueous wash, so “none” might be the correct answer. ).

Hsz O\)B\OH o i)i)

a. Identify which (if any) would extract out into the aqueous layer if treated with basic
water (NaOH/H,0). C

b. Identify which (if any) would extract out into the aqueous layer if treated with acid water

(HCI/H,0). A

c. Identify which (if any) would extract out into the aqueous layer if treated with neutral
distilled water (H,O). hoe

5. Mystery Problems: Suggest a structure for an unknown A whose formula is C;H,,0, and gives
the following chemical test results. (4 points)

*  Formula C¢H,,0, ( E u

* Hydrogenation Test H,/Pt A0 alkene No reaction

* Chromic Acid Test H,CrO, )3 ?0 al C Reacts, turns green/brown, precipitate forms.
* Lucas Test HCl/ZnCl, Reacts, makes 2" layer.

* 2,4-DNP Test 2,4-dinitrophenylhydrazine Reacts, yellow precipitate g k clone

e Tollens Test Ag(NH3)2+OH' No reaction

* Jodoform Test excess I, NaOH, H, No reaction

H-NMR: 4.5 (1H. broad s) 39 (1H, sextet), 2.7 (2H, d), 2.3 (2H, q), 1.1 (3H, d), 1.0 (3H, 1)

Comp Al |

39
\ o/\ro(\(

OH OH

T a.s hyoad
—_—

J



W= W

W

W

. Rank the following, with 1 being highest, or most. (2 points each)

H
W W WOCHs Reactivity towards
nucleophilic attack
O | o J o 2

(for example, by PhMgBr)

OH
Boiling Point
0 3 w2 ¥
HoN e Py HO """\ HO /I\/\ Water Solubility
\ 2 =]

NHCH, OCHg Cl Reactivity towards
(0] W Y\ﬂ/ nucleophilic attack
3 C>3 O |

. Rank the acidity of the following, from 1 (most) to 4 (least): (4 pts)

OH OH OH "
. Us O, ¥ 3

. Rank the basicity of the following, 1 being most basic, 3 being least

0
S)
a. -~ 0 ’)Lg CH;NH,
( 3 2
b. CH,NHNa CH,C(O)NH, (CH,).N

l 3 2

s 105
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10. Provide the reagents necessary to accomplish the following transformations (4 points each).
You may use anything you wish, as big as you like,
< * Note 1: Real test will have 6 problems of this type, but I included more for pra@

LPC 2 A, pe0dy
Ph

CH,0H, time

A > TOH

M LMoy 2 v~ N

b. \)\/ H" A/a'% . \)\/

O . Pbr, 2 My 3. qi“ 4 1o® m

o Ph/\//‘g/!r
5 HJH/ 2 H306 - Ph/\)J\(
| 3. H,¢r0
}OH L. My 2 () ode _ il
2 Mg 4 HO® %<
[ La

\/\(‘; A GY\)\ - \/\(‘)/J\

o A
Ph ~"B ,' pph3 o » Ph \/\/O Note: no other

g. ' 2‘ GULt oS structural isomer

Q)LC' S HA‘{/\ - N
h. 2 LIA'HL{ |
OH

G [ H,Croq 2, c.ujo/'K/ M
1. ”000('3 C‘H’JO“ g

H30HN\H/\ (. Vagok 3, _~OH
O 2. Lod, 5
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11. Retrosynthesis: Design syntheses of the following. (4 points each). Allowed starting materials
include alcohols with <5 carbons; and any inorganic reagents (PCC, H,CrO,, PBr;, PPh,, BuLi

= Mg, etc.)
O
a. /\)J\)\

=
’[‘ Aa0CHy, CHhoH

PO SIS SOl

b. ’I‘H,C’U\f

= H
= (TOH ! MV pec (L/\
= Oyt "

12. Put in the starting materials for the following. (Note: May be only one chemical in several of
these cases). (2 points each)

1. NaOH, H,0
O\/y\“/\( 2 HOW + HQN\/O
0 2. HCI O

1. LiAIH,4 CH .“, _Note: Starting Material
- . " OH includes a ring, and has
2. HyO* I the formula C;H;,0,
b.
=
S \/Eo NaOCH4 o
T
* Cho /U\@ . m CHgOH
s \% o
C.

H+
o
O T o

d. HO Ko OH



W= i

W

W

13. Predict the 1H NMR spectrum. Include the source (CH;-1, etc); approximate chemical shifts
(1’s, 2’s, etc.); integration (1H, 2H, etc.); and splitting (either list the number of lines, or else
use letters: ““s” for singlet; “d” for doublet etc.). If signals are symmetry equivalent, do not list
them twice. (5 pts)

Source Chem Shift Integration Splitting
|

o7 Gyl I's 3H 3 4
1 0 _ A

C“)“/ Y ZJH
Cﬂ)_; 3'5 AR

(
3

CHy~ 0 I's 2 H G Seded
C“}' 7 (\.S 2H 3

14. Solve the structure (7pts): CioH120 T 0 =[(,£0

L
m

T T T T [ LA LLL LU L) LAY LR L) LLLLY LAY LLLLY (L AL LA LA L L L TI[TITIT T o
8.0 7.8 7.6 ppm 2.8 2.4 2.0 1.6 .2 ppm
— — —
—J J
U B e e s e e s s e e s B e e B e B S S s e |
8 7 6 5 4 3 2 ppm
I—'—l
40.43 17.08

| 16.95 25.54

g 108
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11. Solve structure (7 pts): CsH120, IR: 1745 PC: 170(s), 70(1), 28(d), 21(q), 19(q)

4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm



