Mock Exam 28/12/2014 — Time: 12:30 to 18:00 — Name:

Section A (answer 3 out of 5 questions; 15 min per question)

(1) Give the products of the reaction compound A and B with the following reagents (i.e. A-a, A-
b, A-c etc. and B-a, B-b, B-c etc.):

e,
A (a) NaBH,, then H;07 (b) Tollens’ reagent
o (c) NH,OH, HCI catalyst () CH3yMgBy, then H50™*
(&) 2 CHyOH, HCI catalyst () HoNNH,, KOH
©)\ (€) (C4Hs)yP=CH, (h) HCN, KCN
B

(2) Forthe following reaction, suggest the missing reagents (labelled “?”) and propose a reaction

mechanism.
H O. H O
ij + ?7 — —

(3) Propose reaction mechanisms and reagents for the following reactions I, Il, and IIl.

(1)

—_—

@\AO
(1
@vo
\/N\/

@i
— O
%

(4) Propose a reaction mechanism for the following reaction.
O

O —_— O
A )J\/\)\

O
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(5) How would you prepare Tamoxifen from compound A and benzene?
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Section B (answer 3 out of 5 questions; 15 min per question)

(6) Which method-Grignard carboxylation or nitrile hydrolysis-would you use for each of the
following reactions? Explain.

(al - | CHaBr (‘ICHQCOQH
= OH X OH

b) Br CHs

| \
CH3CH?CHCH3 > CH2CH5CHCO3H

() (ljl lﬁl
CH3CCH2CH2CH2[ - CH3CCHZCH2CH2COEH

(d] HOCH,CHoCHaBr  ——  HOCH,CHyCHoCO4H

(7) Predict the product of the reaction of compound A with each of the following:

0
OH

(@) LiAlH,, then H;0* (b) N-Bromosuccinimide in CCly
(c) CH3MgBr in ether, then H,0% (d) KMnOy4, H;0*

(8) Suggest a synthetic route for the following transformation:

?
oF — PN A Ay,

(9) Identify the missing reagents in the following reaction scheme:

= OH Br CO,H
d f
)\/\/OH - )\/\ )\/\
CHO
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(10)Propose a mechanism for the following transformation:

o)
1. NaOH, H,0

v

Br

2. H,0*

HO
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Section C (answer 3 out of 5 questions; 15 min per question)

(11)Predict the product(s) of the following reactions:

{a) C02CH3CH3 {b}) CH3
1. CHaCH,MgBr =~ l 1. DIBAH _
3 H3(j+____- - CH3CHCH,CH,CO4»CH3 2. Hy0*
{c) coc (d) CO5H
CH4NH, 7 /\ ' H
[ CHOH |
. Hy 50
“CH, 2504
H
te) CHs 1. LiAlHg (f OH
. 2. H0% ? CHaCOC0CH; 5
H2C—CHCHCH2C02CH3 ' _Pyricll—ne [
(g) __CONH | lh) = COM
Q. LiAHg 5 soc,
2 H,0 : o :
CHgy Br

(12)Give the reaction mechanism and product from the Grignard reaction of an excess of
compound A with phenylmagnesium bromide with compound A?
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(13)Prepare compound A starting with compounds a-e (no mechanisms necessary).

v
Br
(b) ©/ —
0 @)
(©) oy »
A

_N
(d) ©/ .
O

(14)Suggest a synthetic route for Butacetin from p-fluoronitrobenzene.

-O/NLQF — \[O(N\on

p-fluoronitrobenzene Butacetin

(15)Prepare nylon 6 starting with caprolactam (reaction mechanism).

NH
o —> i i
— —eHN(CHZ)SC—hl.I(CHg)E,C%'- Nylon 6

caprolactam H
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Section D (answer 3 out of 5 questions; 15 min per question)

(16)Predict the product(s) of the following reactions:

————— ¢

(a) CO,H (b} 0=~ O 1Na* OB
(’\/IZ/ o _Heat 5 \\, Y 2. CHyl |

N

(c) )
Brs, PBr-
CHACH,CH,COH —2—3. 7

' ( CH3  NaOH, Hy,0 3
NP Iz ‘

(17)How would you prepare the following compounds using either an acetoacetic ester synthesis

H,0

(d)

or a malonic ester synthesis?

(a) [|3H (b) ﬁ (c) EIJI (d) ﬁ'
CH3CCO5EL C\ C. HyC=CHCH4CH5CCH4

| - —— " ™oH
CO,E

(18)Propose a mechanism for the following isomerisation under (a) acidic, and (b) basic
conditions.

(19)How would you synthesize the following compounds from cyclohexanone?

O
{a) P _-CH, b} rr\\ CH,Br (c] Q
L j/ - f AN ~CH2CeHs
|
cyclohexanone S
(d) CHQCH?CO;H (e} P CO;'H {f) 8]

T - ~ ”\
§ ,f L ,,'-]/ A

S S ‘
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(20)Prepare alanine from diethyl acetamidomalonate.

o i
EH;CNH?HCDEt Diethyl acetamidomalonate HzN?HCOH
CHy
COZEt Alanine
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Section E (answer 3 out of 5 questions; 15 min per question)

(21)What product would you expect to obtain from aldol cyclization of hexanedial?

(_\*CHO

O¢C—H

(22)What condensation products would you expect to obtain by treatment of the following
substances with sodium ethoxide in ethanol?

(b)

@ 0 5 (d) o
I [l
CHZCHoCHoCOEL 0 CeHgCHoCHoCH

(23)Fill in the missing reagents a-h in the following scheme:

o A
/\T i - | 1 CO,Et 1e . }/,CO?_EI - ( CH4
¢ = LCO.et 2t \__/ 2.h __/

(24)The Stork enamine reaction and the intramolecular aldol reaction can be carried out in
sequence to allow the synthesis of cyclohexenones. For example, reaction of the pyrrolidine
enamine of cyclohexanone with 3-buten-2-one, followed by enamine hydrolysis and base
treatment, yields the product indicated. Write each step, and show the mechanism of each.

N 1, HpC=CHCOCH;
2. HgO"
3. NaOH, H,0 o

(25)Show the mechanism for the following reaction:

HaC CHg
0
(e} 0 HaO* 0 I
—— CH3 + CH3CCH;

CH,CO,H OH
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Section F (answer 3 out of 5 questions; 15 min per question)

(26)How would you prepare the following compounds from 1-butanol:

CHchQCHQCHzNHz CHaCH20H20H2NHCH20H20H20H3 CHZCH2CH2NH2

(a) Butylamine (b) Dibutylamine () Propylamine
CHoCHoCHoCHoCHoNH CHaCHACHRCHRN(CH3) CHaCH=CH,
(d) Pent}r]amine (e) N,N-Dimethylbutylamine () Propene

(27)How would you prepare aniline from the following compounds.

@ ®) CONH, © ong

(28)Predict the product(s) from the following reactions. If more than one product is formed, tell
which is the major.

(@) N
CH»l (excess) Agy0, HO . Heat
—_— W T i
AR

N
I

A? B? — 7
o it
0
IC) /\ 4
AN
S KOH CgHsCH,Br KOH
] | N—H — A7 ~ B oo &
‘\//\ 2
o)
NaOH _

Id) BrCH'zCH?CHpCHQBF + 1equiv CH3NH2 H.0
2
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(29)Cyclopentamine is an amphetamine-like central nervous system stimulant. Propose a
synthesis of cyclopentamine starting with the following compound.

CHg

. |
D—Br . Q—CHchNHCHS
C

yclopentamine

(30)Tyrarni ne is an alkaloid found, among other places, in mistletoe and ripe cheese. How would
you synthesize tyramine from benzene?

CH5CHoNHo
/O/ Tyramine
HO
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Section G (answer 3 out of 5 questions; 15 min per question)

(31)Assign R or S configuration to each chirality center in the following molecules:

{a} |‘|‘| {b) T (e} NH,
H-C B “ H=———C0yH
3 r . | 2
Br——H H=——0H

CH3 HL;C OH H- ‘ -H

HyC—1—H
NS
OH

.~

(32)Look up the structure of n-talose in Figure 25.3, and draw the B anomer in its pyranose form.
Identify the ring substituents as axial or equatorial. Draw structures for the products you
would expect to ob tain from reaction ofp-D-talopyranose with each of the followin g

reagents:
(a) NaBH,in H-0 (b) Warm dilute HINO, {c) Brsy, H,O
(d) CH;CH,0OH, HCl (e) CHsil, AgoO (f) (CH;CO),0, pyridine

(33)n-Glucose reacts with acetone in the presence of acid to yield the nonreducing 1,2:5,6-
diisopropylidene-D-glucofuranose. Propose a mechanism.

\ -
0"\
0
CH,OH 0
HO ,,_F—-._,___}_!_,,,CJ Acetone "SH ™~
HO w OH HC! \
! O
OH 0

1,2:5,6-Diisopropylidene-
D-glucofuranose

(34)n-Mannose reacts with acetone to give a diisopropylidene derivative (Problem 33) that is still
redu cing toward Tollen s' reagent. Propose a likely structure for this derivative.
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(35)When heated to 100 AC, D-idose undergoes a reversible loss of water and exists primarily as
1.6-anhydro-D-idopyranose.

CHO CH
/f
HO——H HO——H
H—p—0OH _100°C H—r—GCH + H0
HO—1—H HO——H
H——0CH H——0
CH>QOH L‘\—OCHz
D-Idose 1,6-Anhydro-D-idopyranose

(a) Draw p-idose in its pyranose form, showing the more stable chair confor-
mation of the ring,

(b) Which is more stable, a-nD-idopyranose or g-n-idopyranose? Explain.

(c) Draw 1,6-anhydro-p-idopyranose in its most stable conformation.

{d) When heated to 100 *C under the same conditions as those used for
p-idose, p-glucose does not lose water and does not exist in a 1.6-anhydro
form. Explain.



