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1. Providean unanbiguousname (ITUPAC or common) for each of thefollowing molecules. (8 pants)
. LT
'e) X

2. The reaction shown bdow is important in the tranamission of nerve impulses. In biological systems,
enzymes catalyze this reaction in both directions Suppo® the reaction were to take place outside of the
body (in H*, H,0). Which side of the equilibrium would be favored (circle the compounds tha indicate
your choice)? Provideamechanism for thereaction tha proceedsin the selected direction. (10 points)

@)

%

OH

s (IID H™, H0 G (I?
Hsc_N_CHQCHQOH + COA—S_C_CH3 Hsc_N_CHQCHQO_C_CH3 + CoA-SH
CHj treat"CoA"asan  H*, H20 CH,

unreactive R group

Why is thedirection of equilibriumtha you chos favored over the other (explain in the space provided)?

3. Provideasynthesisfor thefollowing trandormation (indudethe produds of each major step). (8 pts)

O O
PN g )]\/\N/\
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4. Provideasynthesisfor thefollowing trandormation (indudethe produds of each major step). (10 pts)
o]

r OCH3
OCHj

5. Draw thestructure of the ! -1,2-disaccharide of gdactose and "-manno%. Providea mechanism tha shows
how this dissacharide could be formed from the starting materials provided. Showthe produds of each step
for full credit. (10 points)

CHO HO
H——OH HO g
HO
HO——H HO OH
HO——H f-mannose
H——OH H* H,0
CH,0H

Galactose



CHEM 117 Spring 2006 Exam #2 3
Prof. Thomas Poon Joint Science Department, The Claremont Colleges

6. Draw themajor product(s) of each of thefollowing reactions (20 pts)
(a) 9
ﬁ Hzc_O_C_(CH2)16CH3
|
CH3(CH2)16'C_O_C|:H O

[ H,0, !
H,C—0-C—(CHy)16CH3 2

(b) ci P
O /\m 1) LiAIH,4 (xs) / Et,0
)J\N O/\/ 2) H* /H,O
|

(c) W 1) NaOH (1 equiv)
'
2) H*, H,0, !

(d) 0 HOAC 1) NaCN

S s
Br, 2) H* / H,0

7. Provide a mechanism tha explains why D-fructose gives a positive Tollens test (i.e. acts as a redudng
suga) even thoughit doesn@contain an aldenydegroup. Recall tha the Tollenstest is doneunde aqueous
basic conditions(NaOH, H,0). Note: you are notbeng asked to providethe mechanism of the Tollensrxn.

NaOH (xs)

(10pts)
CH,0H
—0
HO—t+—H
H——OH
H——OH
CH,OH

D-Fructose



CHEM 117 Spring 2006 Exam #2

Prof. Thomas Poon

Joint Science Department, The Claremont Colleges

4

8. Oneof the8 naturally occurring hexoses (shown bdow) is subjected to thereactionsshown. Theprodud of
SEQUENCE 1V ischiral. as are thetwo produds tha result after SEQUENCE I11. The "-pyrano< of the
unknown containsonly 1 axial hydroxyl group Determinetheidentity of the unknown hexose (provideits
name) and provide produds for each sequence of reactions(use Fisher projectiony. (12 pts)

SEQUENCE |

1) NaCN (aq)

Unknown —

hexose 2) H*, H,0

SEQUENCE |l

1) NaOH (aq)

_— =

2) H*, H,0

SEQUENCE IV
NaBH,

—

EtOH

SEQUENCE Il
1) LIAIH,, Et,0
2) H*, H,0

Name of unknown hexos:

9. Draw (showing the correct stereochemistry for each stereocenter) the predomnant form of Gly-His-Lys at
pH 8.5. Then indicate where it would show up onthe pH gradient electrophoesis gd bdow. (12 points)

+ =

!

+

Structure of Gly-His-Lys:

O O

1

11

12

1
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Grading Summary

Page Point Value Points Earned
1 26
2 20
3 30
4 24

Total Score =
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The side chains of the 20 common amino adds and their addities.

3-letter 1-letter PKa PK, PK,
Name Abbr. Abbr. SideChain (protonated form) «-COOH a-NHg* sidechain
CHs
leucine Leu L —CH,—CH 24 9.6
. CH
aanine Ala A —CH, : 2.3 9.9
methionine Met M —CH,CH,SCHj4 23 9.2

proline o p —{.) 20 106

N thisisthe backbone

H \H amino group.
glycine Gly G —H 24 9.8
LCH,CH3
isoleucine lle | —CH 24 9.7
CHs
. CHs
valine val V.  —cH 2.3 9.6
"CH3
phenylalanine  Phe F —CH,Ph 1.8 9.1
Il
glutamicacid  Glu E —CH,CH,C—0OH 22 9.7 4.3
o)
asparticacid Asp D —CHyC—OH 20 10.0 39
H +
=
histidine His  H  —CHA N, 18 9.2 6.0
+
arginine Arg R ~CH,CH,CHy"NH-C-NH, 18 9.0 125
NH,
+
Il
glutamine GIn Q —CH,CH,C—NH, 22 9.1
asparagine Asn N —CHZ»&—NH2 20 8.8
cysteine Cys C —CH,SH 1.8 10.8 8.3
tyrosine Tyr Y —CHzOOH 22 9.1 10.9
serine Ser S —CH,0H 21 9.2
OH
threonine Thr T —CH 2.6 10.4
tryptophan Trp W ~E© 24 9.4
N
H
The naturally occurring hexoses
CHO CHO Cl)HO CHO CHO CHO CHO CHO
H——OH HO——H H—Cl)—OH HO——H H——OH HO——H H OH HO H
H——OH H——OH HO—C—H HO——H H——OH  H——OH HO——H HO——H

H——OH H——OH H—C—OH H——OH HO——H HO——H HO——H HO——H
H—[~OH  H——OH H—C—OH H——OH H——OH H——OH H——OH H——OH
CH,0H CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH

Allose Altrose Glucose Mannose Gulose Idose Galactose Talose




