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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 Organic Chemistry II Test 1

Version 3

Reactions of Alcohols

1. 2-Methyl-3-pentanol is classified as: (3 points)

a. a primary alcohol (b/ﬁ secondary alcohol c. atertiary alcoho]

d. none of the above

2. Provide acceptable names for the following: (10 points tota]) //L\(,\
»OH

“ &__, \E«—m C}'“/ \/;(77}(: fbf}’ﬁ

2

3
Cl
/Br f OH
e 4-bromo-2-propylhexan-1-ol

b
,W ‘
5 Ty

OH

Z-hex-4-en-2-ol or cis-hex-4-en-2-ol

3. Circle the molecule with the highest boiling point. Put a square around the molecule with the
e highest water solubility. (4 points)

i/—\ o\ b ;O
k\ / fals by

$3 7 0 1 ‘“bc‘f‘{z /
WACK, t I 44 T
#4 f\ZI] C\,g ICQI/}G( "fé% LU(/{ F

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

OH OH

A
. . B N
& ) T,
&3@ & % (U
gylar ctleohd &
i LA " iz I N
/ ; ! . ML /i/;:;:“/é GC Hs *\/U@ 4 {,U@?q‘g
U aathl L > /
ther worltr reSerov e Hhen &

15
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g reactions. (Assume excess quantities of reagents.)

5. Draw the major products for the followin

(3 points each, 21 points total)
CH50H
© ok
1. Mg
gr 2 H,CO o+
o O/\/
OH
/\j\ 1. (CH3),CHMgBr /\/k(
H 2 Hy0°

1. CH;CH;MgBr
OCHj;
2. H3O*
/L/\ s )\/80
OH H
H 1 TsCl, pyridine O-E(
- —=

cfh

2. NaSPh

CHUOH PBr; l—ic, Qtjv_\
- Herto

o



6. Which of the following would be suitable to use when forming-2

onard reagent? (3 points)

S el € o)

7. Provide the reagents necessary to accomplish the following transformations (5 each, 20 total)
[, pcC
\;2 i 5 V}L f;’l “--\/\---
N - =
Ph OH
3 M }C'+

(, /049,
4'93& :
Ph/\Br o . Ph/f\/\OH
R, Hyo? .

i Hb7, /lemﬁ{dr"f
O/ 2, Mg L Q/\']/Ph
' OH

4, HEC’

OH

U

’a /(/'a o 0\/\
2~ O/
(cthey  leaving

C}r'GUfs qlsc

£o e>

17
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]

8. Draw a possible structure for an achiral molecule A with formula CsHj70, given that when

HyCrOy4 is added to A the solution turns green, and that the Lucas test with A takes about 3-4
minutes. (5 points) E_U;:O

0 CH chiral, not achiral
H)Cvt?y O 7
tutas /\(;H/\ 7 \ ]
achiral T / C?C?O’f C’

9. Draw the mechanisms for the following transformations.
mechanism. (6 points each)

/\Eﬁ\ 1. 2 PhMgBr /\/T\H
OCHj

2. H30% Ph Ph
Add J phe

Slow Step Py "\

18
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10. Design syntheses of the following, starting from alcohols of <4 carbons. (7 points each)

ot Mt ¢ f?[ﬁ?(,

! de
St works (,wu\c( el i mingh
| /}\3 . g% lth  deg)\ved
Y+ /A(é; bt alie
O
A /r{' g A
[ e 5 My
o ‘
e A
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Jasperse Organic Chemistry II Test 1 Version 4
1

Reactions of Alcohols

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

a. (ZR,iR)—cis—S-methyl~3-hepten‘2-ol

H OH WC H

-
AN

AN

b. w : ;
HO OH 3/ C- g‘?@ifﬁa §?€d }\0 i pentane-1,5-diol

. Ho@cmcm L - (f—(f}\;d pg’it?ﬂﬁ{

OYQ“

. Rank the acidity of the following molecules, 1 being most and 4 being least acidic. (3 points)

OH
CH;NH, @ (CH3),CHOH H,0

A \ A

o]

-]

3. Complete the following acid-base reactions, and indicate whether the equilibrium favors the

reactants or the products. (3 points each)

¢
a. ﬁ/ +NaOH =~ & i/{ﬁ + w
b. ©/OH+N30H 5 i (? A/a@ N H/. O

reclante
stabil T2el)
S petler
than DH

21
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e

B

o

o

(=9

i

it

. Draw the products of the following reactions. (3 points each)

/ﬁ\/ NaBH,, /(f)i/

Hgo H
SR S
e L9 slech £ P
oTx % |
H';,_ DH 1. TsCl, pyridine bu( ?’
2. NEts, heat bO'J-Q - .
=7 E‘;/
Hofmgnn

/\/ﬁ\ 1. LiAlH, /JH
’ OMe

2. H;0*
\/ﬁ)\ 1. MeMgBr \*H
2. H30*
EEH/ - /i/ ﬁ c{ﬁ
2. CH;CH;I -/

22
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5. Draw the products for the following multistep syntheses. (5 points each)

1. H,CrO4

a O—OH 2. MeMePr O=O @

3. H;0"
4. H;SOy, heat

1. NaBH,, H,0 Ol by il
b \i 2 PBT3 9

3. Mg

4. Me,C=0

5. H30* J/



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

@\OC}@, . ﬁ-‘Ph
V
&

Q “GOQH he =
/r)\bva'“) E{fw\}*? Eg\@h y,ddgﬁ {.\M
h

oh

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)

Jo H pr  LiAID o, H
\'ﬁ__/(ph [>E/<Ph
09 1 /7 \ !
\Y S, juvtvsicy

Py -
/h

0

24



8. Suggest a structure for a compound "A" whose formula is CsH 20, that reacts instantly with
the Lucas reagent (ZnClo/HCI), but does not cause an orange—green color change upon mixing

with chromic acid. (4 points) Eu: O 3 a'COL]C/{
ﬁ/

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)

[, Hily, flevex
Hi /u@ \

3 N = & \/\/(‘\I_rOH

0

J/ 4, 4 S, I‘LLCV'GC/ /’7 (5 steps, counting H30™)
\,/\/Afng —_— \\/MJ

i \i L, Phﬂgfﬂl’ _ \i

31 H}O*
e
(v

(4 steps, counting H30*)

U, H{}, ﬁ' 2h

\/fi = \2\
h

cC r
¢ "OH S \j\/

3. C
U % o
T .

(4 steps, counting H30%)

25
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10. Provide a synthesis for the following molecules. Permissible starting materials include
alcohols or alkenes of formaldehyde, ethylene oxide, and any other support reagents
you like. (7 points each) (I none of these examples should it take more than 5 steps to get from

any starting material to the products.)

oA
a‘/\)é(m/'\/ éhé?‘" /\i +5W@\/\/

[y T wg
M b~
PN "
HONe~——
Ci Ho . 4
b 7 é%-{.j_ QO/‘L/ /OV Oj</ )
T



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
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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 :
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. 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

cv '
Hy



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



36

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
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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
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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
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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
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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
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@ . |
. 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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Chem 360
Versien |

JASPERSE CHEM 360 TEST 3 VERSION 1 lest 3
Ch 18 Ketones and Aldehydes
Ch 22 Additions and Conensations of Enols and Enolate Ions L M u{f V- §

L. Provide the Name for the Following (6 points)

AN ans=TT- e thory ~4-hepten—y-one
© ( o EJ} (E)-7-methoxyhept-4-en-3-one
0

2~ oﬂm;u ﬂaff eyc [ohexanon €

(o]

2. Of the following structures,
a. Which will be “completely” (>98%) deprotonated by LDA (LiN-iPr,)? (2 points) A / b / C

b. Which will be “completely” (>98%) deprotonated by NaOH? (2 points) C Oﬂfy'

h/\)T\ /-\/]I\ I [
P A P g OCH; pM

3. Anunknown X has formula CH,O. It gives 1) an orange precipitate upon treatment with 2.4-
dinitrophenylhydrazine (2,4-DNP) and it gives 2) a silver mirror upon treatment with Tollen’s
reagent [Ag(NH,),"OH]. 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)

ElU=1
0 H
aldﬁk%dé’ MNML= ;\Saﬁmfy!

4. Rank the rate of decarboxylation (loss of CQ,) 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.] (2 points)

Ph O O o 0
)\/J\J\/U\OH /\)BI\I/U\OH WOH
Ph Ph

"‘ 3 net )3 rleblchy

—
s

chalbi iy
Eﬂf}zq i of
i ‘ 1
ﬂWit{a{l W'i
Eh&s"fod ‘
iil} Cog}iqga‘lwﬂ



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 points each)

YH
0 1. LiAlH, O

—p

2. Hy0"
] . v

NH, —
Ph/l'k + p o7 2 p l/[
Q/ 1. (Sia),BH H :
I
2. NaOH, H,0,, H,0 0

1. PhLi (excess) O

(o]
—_
\)LOH 2. H,0° P

~0~1h

OCH, H,0,H* H
\/\r —_—
OCH, )

s
Br,, excess
__._>
P NaOMe, MeOH
by b

o I. LDA CE
ﬁ—’_
MBOJ\/ 2. bromoethane M eC’ )\(

1. NaCN Pli
P Br _—Pz_ — [}h A ~CN —=1 {)h /\‘0('
3. H;0"

62



2. BuLi
3. benzaldehyde

Br 1. PPh, @‘P ?hs Pk; H\/Wi

1. NaOEt 4 @
- o s ~f
J\HLOB 2. BrCH,Ph l:.J(O it M /&ﬁ;

3. H30% heat
N

1. BuLi / - -
m _“‘_ﬁ_’ i/\ Not responsible for this
5\[/3 S R, Ph problem, | covered less

1. 3. Hg®, H,0,H* this year
I. MeOH, H* /\/Q {)V ole ct— S "'Off /};g,)lec'f
B H > M0 i+
2. NaOMe
3. H;0*

6. Provide Reagents for the Following Transformations: (4 points each)

N"on [ pcc ﬁ}, %4 L ﬂﬁ}? > . _Ph
A ﬂh ~ 21 p
3é & 5 ﬁ'{(fl‘

b | /
o o ¥ @Hi H“L H s O  OH
)‘k/I'Lc)c:H3 7, phwgf (QKC("—U) MPh

30 Kot
Sstin bR
A H/‘IL/ Aby Olle, HOMe
e
7

3



Text Box
Not responsible for this problem, I covered less this year
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7. Put in the starting materials 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)

W J W TR

Ph\ﬁocﬂs

Sy
Ph/\j\H

L
Note: The Starting -~ /O
Materials are two -+

=

Separate Molecules

NaOMe, MeOH

extended time
heat

CH,OH Pt
3
Ph

NaOCH;

CH;0H

NaOCH,

CH;0H
heat

Not responsible, |
covered less this
year.

8. Design a synthesis for the following alkene, FROM ALCOHOLS WITH NO MORE THAN 5

CARBONS. (4 points)

CF . = et
s ﬁL{L} Y A f ’;5 Sl L

A~ )
N 1y G‘k%

/i HCrey

O/Oﬁ br-

H&N

oM
INZL

024




Text Box
Not responsible, I covered less this year.  
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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)

0 NaOH, Br, 0
—_
/lk/Br
i H,0

OH HZO, H+




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

o o0 o] o} :
Relative amount
M in the "enol"
P P form at equilibrium

1 A 3

/\/\/OH /\/\?0 Boiling Point

P> NH, P> MgCl P OH Reactivity toward
addition to propanal

66

Not responsible for 2 vs 3,
why the amine is more
reactive than the alcohol.

o Reactivity toward
either MeOH/H™

the same with either

o) 8]
O)'k OCH,CH; O)'k H or PhLi (pattern is

one)

S 2 |



Text Box
Not responsible for 2 vs 3, why the amine is more reactive than the alcohol. 
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JASPERSE CHEM 360 TEST 3 VERSION 2 verse 2
Ch 18 Ketones and Aldehydes N
Ch 22 Additions and Conensations of Enols and Enolate Tons /5( m g ufi)vfj

1. Nomenclature. Provide the structure or the name for the following. If stereochemistry is a
factor, do not neglect it. (6 pt)

J I Fras=4-h ydrory =4~ hegten-2-one

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

3-isopropylbenzaldehyde

Ph O
H

A, dy=3- phen%fbmml

optically active

2. Rank the following, with 1 being highest, or most. (6 pt)
0 O * o Equilibrium
M ).I\/\ concentration
OEt of enol
0 O o

Reactivity toward
MeMgBr

MeO

=) 2 [

S5

0 o] 0
)L/‘\ )I\/\ )]\ e
MeO OH

% > l



3. Draw the products for the following reactions (3 pt each)

o _KCN.HON
\/lLH \/'\ CMN

o MeOE. i Me
\)I\ H \/io Me
OL‘} H,0, H* @(;Q

Hg**, H,0
CH;— C=C—H ———»
H,S0,

\/ﬁ\ NaOMe, MeOH )
_—
H H

NaOEL EiOH
heal

NaOMe, MeOH q
g ==
OMe

OMe

68
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4. Draw the products for the following multistep reactions. (3 pt each)

- )t
1. H, Ho/vo: ﬁmfﬁo‘f [\th’\

2. 2 MeMgBr

3. H,0, H*, heat CMC’ i ;g"{‘f 9&

OMe

1. 1LDA . I’]
MeOL oy BrCH,CH; /ME’O f

1. PPh,

/\/Br E > ,/
2. Buli
3. acetone

1. NaOEt, EtOH
—’
2. BrCH,Ph

3. H30", heat i?h

OEt



5. For 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~
AL

o O(PHTS 4

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

It reacts positively with NaOH/I, the iodoform test

It does not react with Tollen's reagent [Ag(NHz)2tOH].
It does not react with Bry in dichloromethane solvent.
Chemical formula is C7H120

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

™o a0 op o

LDA

NaOH

A

b

A

C

A

C.

take o&f!

Options:
A = completely

(~100%)

B = a little, but
not much

(< 10% but not
0%)

C = none at all
(0%)

7. Which of the following would not undergo decarboxylation (loss of CO2) upon heating? (2 pt)

o o o) o o
| o

o 13

70



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

o] o

NaOMe

G
/\/H\ OC ”3 MeOH e
OH O
/& + KFL/ Ty )\Hk/
H McOH
5 NaOMe i
/‘go + E{cOH /\é

€ H&UOC}{; cat. HY N

9. me the mechamsms for the following reactions. (4 pt each)
0 OH

,)g L

T wo
5
9«/\@/ c 4'%/9\/;\%




(Note: this one counts as 2 problems, 8 points total)

‘ MeOH, H MeQ OH | \MeOH H*  MeQ Al steps are actually
)]\ > )/ — )/ in equilibrium, but
only want you o show
the forward direction

MeO

72



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

M (o Mety W Gueket) Y\)L

T 2 Wty et or 1ipy b
racie 3, WO HE (yrofect)

cC i
pr” OH l. P = “ipy/ﬁ)l\r’h
Jwiww%m+

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

/\K\/\ — /\r/o + hF R

" Ny p

U Se w*ﬂ‘ﬁ Tl—b(/(}y [2 ELIL;
OH ﬁ},/\/\
g Ti%v_g

HOM

73
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Wy sperjes
Chew 300

JASPERSE CHEM 360 TEST3 VERSION 3 Test D
Ch 18 Ketones and Aldehydes e Vici )
Ch 22 Additions and Conensations of Enols and Enolate Ions N

AN wers
1. Physical Properties. L,_“_‘

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

soluble.
T e
5

b. Rank the following according to boiling point, 1 being highest boiling, 4 lowest boiling.

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

PO SN S § 4
.S

Z I

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

\./ﬁ\/ SN0z A NO2
[

3 2 4q



2. Nomenclature. Provide Either the Name or the Structure for the Following Chemicals. (10

points)
S
4 "

e

a. 3-propylbenzaldehyde
b. (S)-3-phenylbutanal

c. (Z)-2-methyl-4-hepten-3-one
(Z)-2-methylhept-4-en-3-one

HQ H
d. \/"kg/\ (S\ "‘L{'—h%r&x’lf*’ 3= hexaviond

(S)-4-hydroxyhexan-3-one

(Y= 3~ brouo Cyc,(ayembtwﬂ{i

BrH

3. Identify the starting carbonyl compound or compounds from which the following aldol-type

reaction products are formed. (12 points)

N N \)q\ i NaOMe, Pw

MeOH, 0°C

1. NaOH,
' H,0, 0°C
b. ﬂl =0 + «
2. heat P
H
c. + NaOMe, MeOH

e



4. Draw the mechanisms for the following transformations.

D,

IH‘*’

w 1 i
<1 I a4
~ i
NaOH, H,0 H
H(ﬁ\ = j\ K _H &LO
e )
QH’ i O@

/\ji—l H+, = /\j\
OMe 5 H

H
i —M eOH %
M@ @
NaOH, H,0 H
gi H U

1 w0

b

77



5. Draw the products for the following reactions. (2 points each)

j\ HaNOCHg, H* #jOCHs
H

A
+
&O excess Bro, | é
NaOMe, MeOH - fov
8%
(CHag),Culi
P}j\CI = i qu iC{ij

1. PhgP
P 2. BuLi
3. PhCHO
M MeOH, H*
H
/\j\ NaOMe, MeOH
OCH3
HOCH,CH,OH, H* )&
[ ]/ ~OCHs ; _
OCM
1)
0
%\H OH
NaOMe, MeOH



1.
IS S 2.

BuLi

=3 3.

*; 3 1

CHSCHQCHQBF \i/\
" b

Hg?%, H,0, H*

e~

Hoor

Not responsible.

Oops, with no heat listed this
answer shuold really show an
OH on carbon 1, rather than
alkene.

NaOMe, MeOH
1. MeOH, H*
2. MeMgBr OH 9,
= /t\/\‘//
3. H0, H* H

PhCHO, NaOMe, MeOH

heat, longish time

Sk

o

1. HoCrO4

2. PhgP=CHPh

J

NaOMe, MeOH, heat

79

Not responsible




Text Box
Not responsible.


Text Box
Not responsible


6. Provide the needed reagents for the following transformations. You may use anything you
wish. The transformations can be completed within 2-4 steps.

ANAOH [ PCC o - P
2 ph}fﬁ/ﬁ\/ ! (o Phr,
“ 2 1,
3, ’BE{LI‘
g, O/Nﬂ])
} S £
O S LAl g
3 Ho ié’iﬂw oV, ﬁaf/}é.
dq, fcC
_ ANAH : pccm — WPh
2 \01/ , MaOMe, MeOH, O
hecrt

P [, KCM — /\j\/F’h

2l .U?vfh
S0 He H

80



JASPERSE CHEM 360 TEST 4 VERSION 1
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)

i
O  NaBH,CN AN~
e OF 25 (Y
cat. H*

1. KCN
PI‘I/\Br —_— szl
2. H30", heat
H
conc. KMnOy, heat
‘-..0 N —
— I = HO.
Cl
c NH; 1. NaNo,, He > —CAN
__......_.—’
2. CuCN " —
/IOL I. PhCH,NH, J
] T
cl 2. LiAlH, /\/Ii/ /
t. H
N > o~ =
o] . OH
14

S0 persr.
Chem 360
Test Y
Version |
Anspers
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o 1. NaOH Ol
P S e OMe
NMe, 2. SOCI,
3. MeOH

| Q /\/\iﬂjﬂ
0  MeNH witde = He /"{8

(o] (o]
S 4 Ak SRl A@/‘Q\

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

q | i
1. NaOH
M?} /{/"’l\/ 5 Bl HO)J\/ + Me,NH
0
ity RPN

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

b) Which one(s) will react spontaneously with Me,NH? (2 pts) A ﬂ 5
[Note: there may be more than one that reacts. | O

/ﬂ;\ /]};\ 0 0 0 0
A OCH; NH, )(I:\ONa )]:J'\q )i\o/u\

B

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

o

/\/\)]\OH )I\O/‘\/\OH



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

(0]

M I, Mewvt,, & or |, SO
OH 2 2/ : 2 NHMe
pr § )V{E IUH‘L g g\

2! L;MHL{
Y, L,fA”kI

o] : H’ o]
Ph\)l\ ia /UK?O > Ph\_)l\o/\]:h

NHMe t;’ SOC'}
3, o~

OH l

. H\N, CH,
e, L

7, AMenty, Nath L,

™

NO, L, &*{l)‘ FG ﬂrz N Br. ci
: 5. Fe, HCl U
3. A, HC
4 Gud

6. Name the Following or Draw the Structure (2 pts each)

3= amig bm‘amt Qc;‘of

OH
2. NH, O
b. N-methyl-N-ethyl-3-hexanamine /\i/\/
N-ethyl-N-methylhexan-3-amine

' .
L S

o

methyl benzoate

83



7. Provide Mechanisms for the Following Reactions. (Note: In some cases, these may be
“partial” reactions.) (16 points)

o]

a 0
R
l VH, T-vo
& e
Phé%\ﬁub — Phi»%ﬁ
i

Et.
NaHCO5 N+ "ph

EQW/& = E‘/N\ Br
] ) 3 e
Y H s

i — K
B}W/‘“ﬂh Ll Et/—~ph

Co 1 NaOH

2ohc )J\/\/
o :
' Gl o
@é‘; G \i;_%i ! (0:\ 7 OM =

OH

0
— L
A(; OMe oo

)J\ MeOH, H”
OH

s _
oH T,rt@
x\/ Meol !

84



8. Which (if any) after being dissolved in diethyl ether, will: (4 points)
a) Extract into b) Extract into ¢) Extract into i
NaOH/H,0? b HCUH,0? A neutral water?  [l0}] €

/J\/\ I
N7 HOW HO/I\/Y\
A I B C

9. Of the following, which form would exist at: (4 points)

a) pH=2 (acidic) 'g b) pH="7 (neutral) C/ c) pH = 12 (basic) D

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

)L“;”’\/”B"V\@ ‘ £>Cy A

11. Rank the acidity of the following, 1 being most acidic, 3 being least (2 pts each)

a. ethanoic acid , CH,NH,"CI ; ethanol 3

b.

l 2 3

12. Rank the following in order of increaing basicity (2 points each)

a. NH, 2 CH,NH, | PhNH, 3

b. NaOH | CH,NH, ; sodium ethanoate 2

‘. O"“ l |:NQ- @.mj)

85
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jasferﬁi
Chem D60
Test 4

Verton 2
JASPERSE CHEM 360 TEST 4 VERSION 2 ~
Ch 19-21 Amines, Carboxylic Acids, Carboxylic Acid Derivatives )‘U}’L( wer-

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

0 MM e

Me,NH, cat. H*

Ph NaBH;CN Ph /l\

0
M H

1.Ph ci [

e —— N~ N~~~ {) h
2. LiAlH,

o 1. NaOH G’H f"i 0
2. HCl i H O/U.\/-\]/\ oH
Ph

Ph F "l

1. HNO,, H,SO, - UH
CH —_—_— -
30_@ 2. Fe, HCI CF&U >
1. Fe, HCI
B 2. HCIL, NaNO, <O

0 3. CuBr {I;V

Br —»
2. CO,

3. HY




1. SOCl,

o OH P’Q\)\“OCHC}“CFPS

2. CH;CH,0H

0 ]
1. NaOH
2. S0Cl,
OCH; ————» /{//{/{ e 2
3. Me,NH

H,NMe

ome — Ph ~~ ~AHMe

Ph
KMnO4 NaOH, ' —
heat; H* W{
Ph

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

—,[\ I. NaOH, H,0
a. G ._._._._...,__wp- COzH +
2. HCI
OH

(o}
q; 1. NaOH, H,0
b. PhA/}/ ."L\‘Qlfl ﬁb— Ph\/NHa . HOJII\ Ph
H




3. Draw the Mechanisms for the following reactions. (16 points total. Some are relatively trivial,
so point values will vary.)

0 H,0, H' OH 0 Q ot
)J\OMei {/FOH } } )J\OH //:h
OMe
&

_,Hé?
\ij 3 ot
e ot e of ue P /(f\
g oMe ‘%'L‘O“ =7 /‘\ 8“& “Hi /]KO»H 77 /gi\c%‘ OH
- O oMe rOMe

/\/\fBr heat Ph
N —_— N ?

H\_/’T NaOH
7
\3 fh_g / oH

H/‘“‘“

NaOH

\LLQ Ph Tima + CHaOH /ua@} JUH i

9/6{{‘6{7{0/, _T?Mn",
P"‘j{éoﬁ — iOHQ_fOoHB
Dctky
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4. Provide Reagents for the following Transformations (12 points)

[, $00, 2 HuwIh

oV
\)(T\ }. Hjﬂ/ﬁféi  eert % ~, L Al Hl/
a P OH AN N N

A Ly AlHy
|, KV
" ™ 3. MeCH, HYor 3, @b ocHs
or Ay " ,ueaﬁ( cther meHadc glie /ofrzﬁeJ
2 Mok Ht

0 [, AaOH 6 o
Ph/U\ NHMe ” J\ok

2 socl i
©

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,0? 15
b) Extract into HCI/H,O? C
c) Extract into water? p’\&l’@

(o]
O/\ OH dL OH (j/\ NHz
A B C
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6. Nomenclature. Provide Either the Name or the Structure for the Following Chemicals. (8
points)

a. N-propyl-5-methyl-1-hexanamine 4/[\/\/\ /\/
N-propyl-5-methylhexan-1-amine /'U

H
b. (R)-2-bromopropanoic acid Q " 1 5%
‘}E)\OM = %KOH
by 4 é

OH o

¢ \)\/U\ - 3« h yjmyy !} eftareic  aci b/

. ~ .(/\ M, ,{/-(pf{ e_Jr[?y(—-f* proyaﬂamfw«?
N,N-diethylpropan-1-amine

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)

aN Nitrogen Hybridization of Hybridization of
</ ]\ Atom the Nitrogen Atom the Ni.trosfen Lone Pair
be NN EHz 4 SY 2 >
WO b sp* P
¢ gf 5 = p |
] C f 3 >p

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

(o] (o] o

)J\ OMe /n\ Cl )J\ NMez
> i 3



9. Circle the compounds, if any, (may be none, one, or more than one) that would not react with
methanol to give a methyl ester: (4 points)

SIS . A

10. Rank the acidity of the following, 1 being most acidic, 3 being least (9 points)

a. CH3NH3*CI- benzoic acid water
b. CH3CO;H CH3CH>0H CH3CH>NH»

| 7> 2

C. water p-nitrobenzoic acid p-methylbenzoic acid

3 ! A

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

a. PhNH» (CH3)sN CH3NH»
> I A
b. Me;NH CH3COxNa H,0
! 2 3
c. NaOH CH3MgBr pyridine

== | 3
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JASPERSE CHEM 360 TEST 4 VERSION 3
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-methyl-1-pentanamine r
. 3 ! b P
N-ethyl-N-methyl-4-methylpentan-1-amine - 2
b. sodium (R)-3-hydroxybutanoate H # G

P A

¢. 4-methylpentanoyl chloride
p 0 . : \ f ' L{‘ . 16{
S XGPS c.j—uj,;z*cf\m@ﬂy“ hexenoic. aci
[ 2) (Z)-2,2-dimethylhex-4-enoic acid
0

“ MH(A‘C{‘QM;M&‘ 5 :mel#yi hexanot acd

H NH,

0]

4

¢ 2o~ QWV’J feurta oate  [otenancae

2. For each nitrogen a-f, identify the hybridization of the nitrogen atom, and identify the
hybridization of the nitrogen lone pair. [Adenine is an important player in information transfer
(DNA, RNA, genetics, etc.) and energy storage/release (ATP/ADP).]

Nitrogen Hybridization of Hybridization of

H\RI/\/?IH?? Atom the Nitrogen Atom the Nitrogen Lone Pair
a(,: ‘) d a N 2 Sf ¢
o 2 g o
c S 2 /
d ¢ / A ;ﬁ >
s sp* P

3

I=

o ¢



Text Box
Oops!  Ethyl butanoate, 
not pentanoate


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

a. Ph\/\Br L.NE,._ Ph\/\}/@”
2. CO, b
3. HY

i 3 Sech ik 5\0/‘* )

b, Fh NMe> 3. PhCH,OH

1. LiAlH
4 W _
P o e~ O

" 2. H;0°

1. SOCly

9]
2. MepNH (excess)
\)I\OH 3. LiAlHy; H20 44 >

5 fia/u¢

- \)J\ MeNH), cgt. H*
NaBH3;CN

i ¢
Ph)l\OCHa M W”l ‘/L\OH

f. 2. H*



4. Synthesis Reactions. Draw the feature
byproducts). (15 points)

. Ph

0 .
HO .
c \“)Dé(u\C)H cat. H; B
H Me ity ,{je
Oops, this one is wrong d

the methyl should be on the back
of carbon 2 next to the carbonyl

. HNO3, HyS0,
© 2. Bry, FeBr, My c™V/
g O
3. Fe, HCI Q/ —=
4. NaNO,, HCI _
5. CuCN Bf
154

OoH 2. CH3C02H

O

1. SOCI

2. MeOH

ot
1. KMnO4 Lo S =
@ ot

2. excess MeLi o \/
3. H;0"

Oops! These answers are each short one carbon!

95

product of the following reactions (need not show any

C/nc{" €CUI\(”§7[
o @9{"
ﬂt’w’o ﬂ}ﬁe

o €/

chi (f%/c in 4

01/:?; !
Wlh’f‘kﬁl&n




 



Oops!  These answers are each short one carbon!


5. Draw the mechanisms for the following reactions. (5 points)
0 o)

a
J\ + CH,CH,0H ——
cl "EtOH" OCH,CHj

N ~H  Me- I(cxceeq) I Me
/; NaOH

\ L1 /[\ Me“"
Voo Ty e
Ot 20
NaOH 2
OCHg ONa + CHZOH ©
K 71 /USX 18 OI[?CFCH[OV
\\/ c / Countevion, Aeak 1o
02 e /L\OHQ,&OCF? C&M;dxzra%m n mf’ch
¢
bc& )
0 O _ Q -H@ /(LOMQ
/ILOH + HOMe C—atl{; )LOMB ?\ -—H}C
Ll/ 1 oH
Sov " woue oM e o i
i /f\%,aa = o A “7/@;\0’“‘2
o of H U et

adeln product



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

g |
OH | Socl, |, HK_, heat "
O J g T
5”2’ H e ;IgL\A"H(‘{

-?)i L'IA" Hl]

NO, _
S "o
3 Cly (A net puen ﬁ"?ur}uf,

A 8
3, Aw M‘?:’} HC| th it .mtﬁw ;,_ v'd)é‘-x/)
4, Cuby
e -
o L S S
e H}GT /
3, Mo, 0, W Akt ca/ '
3. MR, I, Ak o~
8] .
)L . /(/5{0?'{ :—i U}Oh !'”
NHMe C;Z, _SWOC LL OMe
3, HoHe

/H\OME e /(/#,L . )OI\ - Dowunhi 1

97



7. Which, when dissolved in diethyl ether, will: (5 points each)
a) Extract into NaOH/H,O? A + 0 ( ve<Chnan (.{9\)
b) Extract into HCI/H,O? ﬁ]

¢) Extract into water? /UOV?@
\/@ MegN HO HO
A B C D

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

- 1. NaOH, H,0 e
a, — + HO/\‘/
/\/&0/\]/ 2. HCl N
i

Ph

o}
Q L NaOH. K0 conm )k/
b. S EEE—— * Ho
Ph\ﬁ\(y&/ 2. HCI Il

9. Rank the following according to their reactivity toward NaOH/H,0 hydrolysis.
f 12 39§30 s
PhJJ\ ) Ph PhJ\ NHCH 4 Ph)L OCHj ph/"\(;]

A B C D

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

A+HoNCHy > B
A+HOCH; > C

A+HCI=> D

98



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

a. acetic acid V8. water Vs, NH4+CI-

l 3 4,

b. CH30H VS. CH3NH» Vs. Fo,CHOH

2 3 i

C. p-methoxybenzoic acid Vs. benzoic acid  vs. acetone

* I 3

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

a. CH;0H Vs. PhNH> Vs, CH3NH;

3 s i

C. )L ONa (CH3CH2)3N HEO
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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



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



W

W

¢ 106

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
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W

W
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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



