Name

page 1 of 6

1-10. Multiple Choice. Choose the best answer for the following questions. (30 pts)

1)

The pKj of ethyl cyanoacetate is 9. Which of the following bases will give the most ethyl
cyanoacetate enolate. The pKj's of the conjugate acids are given.

a) )\ J\ b) Ho~ C)  (HsC)CO ~ d) Basicity and pK,
N
H

_ are not related
L pK,= 15.7 PKa=18
PRa=

The Claisen condensation is most closely related to . . . .

) electrophilic substitution

) 1,2-addition (direct addition)

) 1,4-addition (conjugate addition)
)

d) nucleophilic acyl substitution

Which of the following is a secondary amine?

>7 b) H N\/\ c) d) N
NH, 2 NH, Q
AH

Which of the following is predicted to be the strongest base?

T

a
) CH,NH, b) NH, ©) NH, d) N
9 o LT &
CH,
O,N
cl

Which of the following can be directly converted to 1-aminobutane?

o) c) d) all of the above;

CH
8 a, b, and c can

b) 0
I on N |
N—CH,CH,CH,CHg ITI /\) be directly converted

CHs to 1-aminobutane
0]
Determine the stereochemistry of the following Fischer projection.
OH
HsC——CHO

H——Br
]
X

a)(2S,3S)  b)(2S,3R)  ¢) (2R, 3R) s) (2R, 3S)
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7. Determine the product(s) of the following reaction:
7 1) H,NOH
1 2
H==0H  2)(H,cC0),0,pyridine
H——OH  3) EtONa, EtOH
H——OH >
CH,OH
CHO CHO
a :
) H——OH b) HO——H ©) GHO d) aand b wil
H—r—OH
H——oH H—OH be produced,
H——OH but not ¢
H—r—OH H—r—OH
CH,OH
H—r—OH H——OH
CH,OH CH,OH
8. Which of the following is classified as a D-aldohexose?
3) b)  cHo ) cHo d  cH,0omH
CHO H——OH HO——H =0
HO——H HO——H H——OH HO——H
H——OH H——OH HO——H H——OH
H——OH H——OH HO——H H——OH
CH,OH CH,0H CH,OH CH,OH
9. Which reagent will react with ribose (shown below) to give an optically active product?
CHO
H——OH
H——OH
H——OH
CH,OH

a) HNOg, heat

b) NaBH4

c) H3COH, H*

d) none of the above; ribose reacts with a, b, and ¢ to give optically inactive products

10.  Which of the following is a reducing sugar?

a) HO b) HO c) HO d) HO
HO HO
OH HO HO OCHjs
HO 0 OH HO
OH o o)
HO
HO

OH
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11. Give a complete mechanism for the following reaction. (12 pts)

o) O

12. Provide the necessary reagents and give the intermediates for the following sequences: (28 pts)

0 ~.

é :

NH OH

Y
§\

Y

\/

OO0 -
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13. Choose the best reagent for the following reactions. (18 pts)

a. NaOEt, ethanol
b. H;O"
c. HsC-l, NaH
d. NaOH, H,O
e. SOCl,
f. H3O", then heat
(0]
CH,
OH
(0] O

@)

g.
h.
i.
j.

k.
I

LiAlH4, then H30"
Br,, PBr3, then H,O
Brz, H3CC02H
POCIs, pyridine
HsCOH, H*

HBr

Y

Y

Y

o
i “CH,
&
HO
HO
HO o
HO

OCHs

@)

NH,
&N
Br

=
‘ CO,H
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14. Provide a structure that is consistent with the following data. Show your reasoning. (12

pts)
Formula: C1oH15NO

NEAT MICRONS NICOLET 20SX FT-IR

‘0025 26 27 28 29 3 3.5_ 4 45 -] 55 6 7 8 9 10 11 12 13 14 15 16 17 18 19 21 220
Wi ' /n I R AR DAY V0 bl ( I/\H /”\V/“‘\ rafl
80 i ] \ o1
woll $ LT | i AR SR i A
ol 3 i Il Hxl LN [ \vA ’ \VH/
p(ER BRI iy B R i \V
40~ T A N —o4
ol AT Al il Ty
O A o iR it S - 2
. i i
EODD 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 |8WWAVEL%D'(;BEHS14OO 1200 1000 800 600 453.0
3.8 2.4 1.35
(3H, s) (3H, s) (3H, d, J= 6.6)

7.1

(2H, d, J=7.3)
6.8 4.05 145
(2H, d, J=7.3) (1H, q, J=6.6) (1H, s)
i 6 (53 4 3 2 1 0

3C NMR: 159.0, 131.0, 129.0, 114.0, 60.5, 56.0, 33.3, 21.8





