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Chemistry 59-531/431 Dec. 9, 2011
Final Examination Time:3 hours

Answer all questions in the exam booklet.

1. Do any ten (10) 'letters'. (45 marks)Provide the major reaction product in each of the
following transformations. Include stereochemia&lgtive and or absolute) information where it is
relevant. | do wish you to show any intermediateat tcould be isolated. Mechanisms are not
necessary, but showing your work may be a help.aknimg, though...if you do the®lletter of a
series, you must do them all (i.e. yoan't do C but notD / E or | but notJ).

a) Note: | am looking for only one heavy atom (twoH) bond formation.

N7
AlIB N(cat)
Q Br BusSnH, A
| benzene, A
7 = CO,Me

b) Note: | am_not looking for >1 heavy atom (notHd bond formation. The complete answer will
classify the reaction according to Baldwin’s Rules.

EtO,C
NO, 1) Fe®, HCI
—_— B
2) neutrallize
with K2C03
CO,Et
c)

0 o 1) NaOEt ELOC A
+ — > —— > D
\)}\( )I\/CO2EI 2) oxalic acid C
A
Cl

PhH, A

Consider any stereochemistry in C to D to follow 'normal’ rules,
and frontier MO's to be in accordance with 8" and & electron densities

d) Note: Carbamates are very stable with respelda@Bu and weak acid like G} EOH.



1) s-BulLi, TMEDA,

THF, -78°
—_— >

2) /T \
Br Br

O\n/N Et,
JOR!
cl

Ph
HZN\

Pd(OAc)z, NaOtBu,
E tol, xantphos, 100 °
—_—

CH3CO,H, A

F

e) The complete answer will show the structures GiBBDMS, BN, MOM and PMB at least once

1) "BusN* RUO 4 (can)

1) "BuyN* F- .
TBDMSO OMOM 4 '
THF, H,0 NMO (2 equiv)
G ——> H
2) DDQ, CH,Cl, 2) PhH, A,
OBn OPMB H,O PhCH,;NH,
f)
'\”V'ez 1) Fe®, CHzCO,H,
EtOH
o g gt ia
2) H,C=0, HNMe,,
CH3CO,H

9)
1) s-BuLi, TMEDA,

1) Cpazr(H)Cl 2 equiv Sml,,

NEt, ~ THF.-78° THF t-BuOH, HMPA
—_— K L — >
2) Br-CH,-CH=CH, 2) H,0
OCH,
2. (Total 30 marks)
a) Give the complete mechanism of the followingexdmyl radical cyclization, showing plausible

initiation and propagation steps.

%N\\ /% (AIBN)
| eV en (ea)
>

BusSnH, PhH, A
Br



b) Do either i) or ii) (but not both) and iii) (10 marks each).

i) One of the less obvious electrophile incorporatioised during directed lithiation is an*N
equivalent, commonly done by addition of tosyl &zid the aryllithium, followed by the addition
of borohydride. Give the mechanism for this reactsgquence; it will be necessary to include
proper valence bond structures for the azide.

\//

N3

2) NaBH,
3) H,0

i) One of important pyrrole forming reactions ivimg and isonitrile is called a Barton Zard,
which involves an activated isonitrile (usually by ester) and a nitroalkene. Give the complete
mechanism of the following example; the completevaer will include the final product and a valence
bond representation of the nitro group and theiiskn(at least once).

NO, DBU

(see cheat sheet)
\)\ + Et0,¢7 ONC 7 ?
THF, 'BuOH

iii) Aside from being a powerful metallation diregy group (DMG), carbamates are quite capable of
rearrangement upon warming. Please show the mexhawf the following, along with all
intermediates that could have even a short lifetime

1) s-BuLi, TMEDA,
O\n/NEtz THF, -78° to RT
—»
o 2) H0 '

3. Do any five (5) of the following.
Show by equation how you would prepare the ilkts below from the given starting material.
You may use any other reagents which you deenadilong as they are chemically stable. Show all
reagents, conditions, and isolable intermediateewsthe structures of all acronyms used (at least
once), other than for solvents. Mechanisms aremecgéssary, but may be a helpotal 50 marks)
a)
@)

O
Ph
OH OH

b)



O,Et

Br O 0,Et
L\/JL\and — » O 0
H 0% H
H OHch,
C)
0 J—> |
2 S
d)
/A\O// H l \
S S
MeO MeO
e)
Br ~

CHNOp —
and N

g

CN
CN
/L; e //L;L§O 7 //[jgi[:
=
BN 0 © OCH,

N

Bonus: A low yielding but interesting quinoline prepamatiwas recently reported by Pratt. Can
you propose a reasonable mechanism for this tranatmn? | would have predicted that this reaction
would have required heating, but it does not. Thetqysis is to ensure that there is a useful
concentration of alkene in the Z- configurationtisat productive reaction can occur.

H,N-OMe N
—_— /
N

MeOH, h
S \V



Assorted Cheat-sheet info
Baldwin's Rules for Ring Closure
For tetrahedral substrates:

a) 3- to 7- exo-tet favoured
b) 5- to 6- endo-tet disfavoured

For trigonal substrates

a) 3- to 7- exo-trig favoured

b) 3- to 5- endo-trig disfavoured
C) 6- to 7- endo-trig favoured
For digonal substrates

a) 3- to 4- exo-dig disfavoured

b) 5- to 7- exo-dig favoured
C) 3- to 7- endo-dig favoured

The structure of MoOPh is:

(NMe,)Pa
3 X,

O,,l" | \\O‘

O/f 'Iow

O

MoOPh= [7
N

The structure of DDQ is
@)

NC Cl

NC Cl

The structure 6Laweson’s reagent is

DMP (Dess-Martin peodinane) is

AcO OAc
\l’/OAc
\

O

O

The stture of xantphos is

L

0
PPh, PPh,



