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"'l{} points) Name (using IUPAC nomenclature) or draw, as appropriate, the following molecules.
Do not forget stereochemistry (e.g.: cis, trans, R, S, meso) where appropriate.

(2) H CHs

(b) (3R,4R)-3-bromo-4-methylhexane

(Show as a Fischer Projection)

(Shown here as a

sawhorse projection)

(d) (R)-6-fluoro-2-hexanol

(e)
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(11 Points). Add the missing reagents (and solvents, if relevant), or products (show stereochemistry

where appropriate)

Y

O

Y

Y

[
\;lH/
HaC Cl IE1
|l|:__“"'H L —
./ N
c DMF
FFa  CHs
CHs
_l_'BI' 012 hv
DSl Monochlorinati !
CHa onocniarination

at carbon 2

Hint: are there one or
two products?

\/YG

H

( on

CN
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(12Points). Add the missing starting material, reagents, or products (show stereochemistry
where appropriate, note that several reaction steps may be required!)

OH
5
e
)
~—"0H > WDH
H, @2V cH, 1) LiAIH,
It '_“"H r : o
H5C H 2) agueous work-up

+ OCHj
H

Y

in {:H'_]'DH

wms NaH
—
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4. (9 Points). The following reaction can proceed through both E1 and E2 mechanisms.

CH,
[ NaOCHa
CEHE,CHE_C_C-' ————— GEHECH=C{CH3}2 + GﬁHaCHE_C:CHE
CH30OH CH
CHg 3
\

Data: the concentfatimn of the haloalkane is 0.03M: the E1 rate constantis ks = 1.5 X 10°% s7';

the E2 rate constantis k; = 1.8 X 107* L mol 5.
(i) Calculate the rate of each reaction and state which elimination mechanism is predominant

with 1.5M NaOCH;. Show detailed work and do not forget the units!

Rate of E1 reacfion

Rate of E2 reaction

Predominant mechanism is:

(ii) At what concentration of base does exactly 50% of the starting material react by an E1
route and 50% by an E2 pathway? Show detailed work and do not forget units!

Answer:
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5. (11 Points). (a) Propose a synthesis of the (R) isomer of CH,CHN3CH,>CHj starting
from (R)-2-chlorobutane.

(b) Show clear structures for all the products obtained in the following reaction and circle the
major elimination product. (Note that there is no need to consider any "rearranged” product)

H

=
EtO NE@ A
CHH,CHE Br -
in EtOH

CHa
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6. (11 Points). (a) Give the expected major product of each of the following reactions,

<___><H Conc. HI
OH

Y

(ofa

n A
W -
Z 1L >
2) H* CH30H

“H,SO,
e A

, CH3CH,0H
CH4

(b) Write the expected major product(s) of the following attempted ether syntheses

i DMSO
CHHCHECHEC!,.I‘!‘ CHSCHE?HCHECHQ &

(=]
O

HMPA

Y

= -
CH:}CHQCHZO + GHECHZ?_HCHEGHS

-

Cl
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7. (14 points). Provide a viable synthetic route for the product below. You must start from the
starting material indicated but you may use any other organic or inorganic compound in your

synthetic scheme. CHx CH .
Starting | 4
S - Product
material HSC & CHs = H5C CH> {:\ ro
CH
CHa CHs 2

(b) Propose a high yield synthesis of 3-octanel starting from an aldehyde and an alkane
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8. (10 points). Write a step-by step mechanism (include arrows) for the reaction below.
Show all intermediates, and explain (in the box) why the product is racemic.

OH
O
Tiiay — |
H H,0 (racemic)

HO

Explanation: the product is racemic because...
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9. (12 Points). (a) Show a detailed step by step mechanism (with curved arrows) explaining the

the outcome of the following reaction:
S

CH,CH,OH

ErMBr + NHEI

(b) Show clear structures for products A and B in the reaction sequence below:

I
© : A
1) OH 2) PCC in CH,Cl,

3) QLi in ether

d}H@ H,0

Y

CH3CHsCH,GH,CI

@

B 1:| CrO4 H H-,0

2) LIAID, in ether

A

3)H® H,0
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