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methione,
- CH2 – CH2 – S - CH3 

arginine, - CH2 – CH2 – CH2 – C = N (NH2)


glutamic acid 
-CH2 – CH2 – CH2 – CO2H
proline
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 Tyrosine,

Grossmont College 
Periodic Table

	IA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	VIIA
	NOBLE GASES

	1

H
1.008
	IIA
	
	
	
	
	
	
	
	
	
	
	IIIA
	IVA
	VA
	VIA
	1

H
1.008
	2

He
4.002

	3

Li
6.941
	4

Be
9.012
	
	
	
	
	
	
	
	
	
	
	5

B
10.81
	6

C
12.01
	7

N
14.01
	8

O
16.00
	9

F
19.00
	10

Ne
20.18

	11

Na
23.00
	12

Mg
24.30
	IIIB
	IVB
	VB
	VIB
	VIIB
	   VIII       VIII       VIII
	IB
	IIB
	13

Al
27.00
	14

Si
28.09
	15

P
30.97
	16

S
32.06
	17

Cl
35.45
	18

Ar
39.95

	19

K
39.10
	20

Ca
40.08
	21

Sc

44.96
	22

Ti
47.90
	23

V
50.94
	24

Cr
52.00
	25

Mn
54.94
	26

Fe
55.85
	27

Co
58.93
	28

Ni
58.70
	29

Cu
63.55
	30

Zn
65.38
	31

Ga
69.72
	32

Ge
72.59
	33

As
74.92
	34

Se
78.96
	35

Br
79.90
	36

Kr
83.80

	37

Rb
85.47
	38

Sr
87.62
	39

Y
88.91
	40

Zr
91.22
	41

Nb
92.91
	42

Mo
95.94
	43

Tc
(99)
	44

Ru
101.1
	45

Rh
102.9
	46

Pd
106.4
	47

Ag
107.9
	48

Cd
112.4
	49

In
114.8
	50

Sn
118.7
	51

Sb
121.8
	52

Te
127.6
	53

I
126.9
	54

Xe
131.3

	55

Cs
132.9
	56

Ba
137.3
	57

La
138.9
	72

Hf
178.5
	73

Ta
180.9
	74

W
183.9
	75

Re
186.2
	76

Os
190.2
	77

Ir
192.2
	78

Pt
195.1
	79

Au
197.0
	80

Hg
200.6
	81

Tl
204.4
	82

Pb
207.2
	83

Bi
209.0
	84

Po
(209)
	85

At
(210)
	86

Rn
(222)

	87

Fr
(223)
	88

Ra
226.0
	89

Ac
227.0
	104

Rf
(261)
	105

Db
(262)
	106

Sg
(263)
	107

Bh
(262)
	108

Hs
(265)
	109

Mt
(266)
	110

??
(269)
	
	
	
	
	
	
	
	


	58

Ce
140.1
	59

Pr
140.9
	60

Nd
144.2
	61

Pm
(147)
	62

Sm
150.4
	63

Eu
152.0
	64

Gd
157.3
	65

Tb
158.9
	66

Dy
162.5
	67

Ho
164.9
	68

Er
167.3
	69

Tm
168.9
	70

Yb
173.0
	71

Lu
175.0

	90

Th
232.0
	91

Pa
231.0
	92

U
238.0
	93

Np
(237)
	94

Pu
(244)
	95

Am
(243)
	96

Cm
(247)
	97

Bk
(247)
	98

Cf
(251)
	99

Es
(252)
	100

Fm
(257)
	101

Md
(258)
	102

No
(259)
	103

Lr
(260)


Lanthanide series
Actinide series


[image: image7.emf]O

HO

H

NH

2



[image: image8.emf]N

H

O CH

2


1. Provide a correct IUPAC name for each of the following molecules including any geometry and stereochemistry where appropriate (10 pts)
_____N-cyclohexyl-3-butenamide___

__(2S)-2-amino-3-phenylpropanamide___
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_____diethyl dimethyl ammonium methonate___
2. Draw the structure of the following molecules (6 pts)

N-isopropyl-N-methylaniline



2, 3-diethylbenzamide
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3. Rank the compounds listed according to decreasing acid strength (1 = strongest acid; 4 = weakest acid). Write your rankings in the boxes below each structure. Then, explain how you arrived at your answer. Use the back of the page if you need more space for you explanation.  (6 pts)
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                              __4__

    ___2__

  ___3__

 __1___

Explanation:


These compounds are all carboxylic acids. The inductive effect of halogen (electron withdrawing) 
substituents increases the acidity of acids. The closer the halogens are to the carboxyl group the greater is 
their influence on the acidity of 
the acid. The closer and more withdrawing groups to the carboxylic acid 
enhance the electron withdrawing effect increasing the compounds acidity further.

4. Classify each amino group as a) primary, secondary, tertiary; quartanary and b) aliphatic, aromatic, heterocyclic aliphatic, or heterocyclic aromatic amine. (12 pts)
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b. Draw the precise structure of the ammonium salt resulting from treating Tripolidine with 1 mol of HCl. Explain your rationale
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The tertiary heterocyclic aliphatic amine is the strongest base because its electrons are localized on the amine giving this portion of the structure a stronger negative charge thus making a better proton acceptor (holds on to the proton more tightly). The secondary heterocyclic aromatic amine portion of the molecule has its electrons delocalized throughout the aromatic ring thus they have less of a negative charge at any single point making this portion of the molecule a poor base (Less charge less strongly it can grab and hold on to a proton)

5. Which has the higher boiling point, A liquid that only contains N-methylpropanamide or N,N dimethylacetamide (no water)?  Explain, using drawings to illustrate your answer. (4 pts)
N-methylpropanamide has the higher boiling point because it has H-bonding with 
itself, while N,N-dimethylacetamide has no H attached to the N (so has no H-bonding with itself) only dipole dipole attractions occur  which are weaker and over a further distance,.  Therefore, N-methyl propanamide has stronger intermolecular forces, and so has a higher boiling point than N,N-dimethylacetamide.
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6. Draw the structure of cis and trans oleic acid (18:1:Δ9) at pH 7.5 (3 pts)
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b. Will cis or trans oleic acid have higher boiling point and why (3 pts)

The Trans fatty acid is the highest melting due to that it has fairly good packing with each other and due to 
this relatively good packing the hydrocarbon chains are close to each other allowing stronger London 
dispersion forces to hold the chains together (London dispersion force weakens with distance)The Cis fatty 
acid would have the lowest melting point due to the geometry of the cis bond causing the fatty acid to kink 
and pack very poorly with the fatty acids around it. This kinking causes the other fatty acids to be further 
away which leads to much weaker London dispersion forces to hold these various fatty acids together

7. Name three structural characteristics of a fatty acid? (3 pts)
(1) Are all straight-chain carboxylic acids (no rings) 

(2) Range from 10 to 20 carbons in length 

(3) All have an even number of carbons in the chain (all made from a 2 carbon acetate unit) 

(4) Have no other functional group than the COOH, but may have carbon-carbon double bonds.


– Double bonds in unsaturated usually cis
8. Draw a short piece of lipid bilayer.  Label the parts of the molecules with respect to polarity remember to include proteins. (No specific compound needed)? (5 pts)

H2O
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                                                                                                         Polar (hydrophilic)
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        Polar (hydrophilic)
A Membrane is proteins in a lipid ocean.  Lipids have interlocked tails (drawing doesn't show well).  Polar "head" groups point toward interior and exterior of cell while non-polar tails are in the middle of the membrane.  Integral membrane proteins (I) are embedded in the membrane while peripheral (P) are loosely associated.  
b. Explain how the lipid bilayer works in terms of what can and cannot pass through the membrane without additional energy. (4 pts)
·     Diffusion (passive transport) moves particles from a higher to a lower concentration (requires      no energy source) used for nonpolar cmpds, gases, water which  pass easily

· Facilitated transport uses  protein channels to increase the rate of diffusion (requires no energy source) used for small polar molecules
9. Protein structure (8 pts)

a. What is a quaternary structure? What types of interactions are responsible for the quaternary structure?


The quaternary structure represents the joining of more than one polypeptide subunit to form a functional 
protein.   The interactions that bind the subunits together are salt bridge, hydrogen bonding and 
hydrophobic interactions.                
b. Explain what denaturation is and how acids and bases denature proteins.  

Denaturation:  is a process in which proteins lose their 3D-structure and biological activity (Quaternary, tertiary and secondary structure)  and revert to its primary  structure by application of some external stress or compound
Acids and bases destroy hydrogen bonds and disrupt salt bridges that stabilize secondary and tertiary structures 
10. Explain what type of lipid, bile salts are made from draw its backbone and list two functions it performs in the body. (5 pts)

Bile salts are made from cholesterol which falls into the family of non-hydrolysable lipid and more 
specifically steroids

[image: image17.emf]
During digestion, bile salts break down (emulsify) nonpolar fat globules, aiding in digestion and absorption of dietary lipids.
Facilitates cholesterol absorption
11. Draw the structure of L-aspartic acid in fisher form at the following pH’s: (pI=2.77) (10 pts)
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a)  pH = 1


b)  pH = 2.77

             c) pH= 7

c)  pH = 14
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a) Draw the structure and determine the overall charge of the polypeptide represented by the sequence  

       Lys-Asp-Cys   below its isoelectric point (6 pts)
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b) On the structure above the one written below its isoelectric point indicate the peptides bonds and the C terminal and N-terminal ends by labeling them. (3 pts)
c) Define the term zwitterion and explain why an amino acid cannot exist in an un-ionized from at any pH. (4 pts)
Zwitterions are a dipolar compound that contains both a positive and a negative charge in its structure with a net charge of zero 
Amino acids cannot exist in unprotonated forms due to the fact that the compound contains both a weak acid and base on the same compound. At low pH’s (acid), the carboxylic acid stays protonated and non-charged but the basic amine group is protonated and has a + charge.  At high pH’s (base) the carboxylic acid group is deprotonated and has a – charge while the amine will be in its basic non-charged form. At neutral pH’s, both groups are charged. There is no one pH in which the carboxylic acid is protonated and the amine group remains deprotonated.
12. Research reveals that in sickle-cell anemia patients, the sixth amino acid in the hemoglobin (-subunit is valine rather than glutamic acid in normal people. Therefore, replacement of a single amino acid residue in the protein is responsible for the cause of the disease. 

a. Provide a brief explanation for this observation. (3 pts)
The replacement of a acidic polar amino acid (hydrophilic) which would cause this portion of the proteins folding toward the aqueous region and have H-bonding or salt bridges in its tertiary and quaternary structure (Depending on pH) with a non polar amino acid (hydrophobic) which would cause this portion of the protein to fold in wards away from the water and have only hydrophobic interactions with it tertiary and quaternary structures, would definitely explain  the change in functioning that would lead to sickle sell anemia. Changing the folding of the protein as indicated would definitely change its biological function.
b. Which amino acid, if it replaces the glutamic acid residue, might have the least possibility to cause the disease? Why? (3 pts) 

Replacement of glutamic acid with another polar acidic amino acid such as aspartic acid would minimize the effect of the mutation.  In looking at the side groups of both these amino acids they are capable of existing in the same type of hydrophilic environment and are able to have approximately the same tertiary and quaternary interactions thus minimizing the changing in folding of the protein and thus leaving its primary function intact.
13. Complete the equations for these reactions. If  there is no reaction write NR (12 pts)
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Type of Lipid ___Glycerophospholipid___
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+ B-D-glucopyranose

Type of lipid __Glycosphingolipid___
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14. What kind of tertiary interaction occurs between the following amino acids at pH 7 ? (6 pts)
1. Glutamic acid and Lysine
Salt Bridge
2. Tyrosine and Threonine 
Hydrogen Bonding 
3. Valine and Isoleucine

Hydrophobic Interactions 
15. The following reactions are part of the biosynthesis of cholesterol. Inhibition of the first step in this sequence is an effective way of controlling cholesterol levels in the blood. Classify each of the enzymes that catalyze the reactions A-D from among the list: oxidoreductase, transferase, hydrolase, lyase, isomerase, ligase. (8 pts)
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A: _ oxidoreductase __    B: __ ligase ____   C: _ lyase ____   D: _ isomerase __

16. Describe how LDL and HDL deliver cholesterol. Why do we refer to LDL as “bad” cholesterol and HDL as “good” cholesterol? (4 pts)
HDL transports cholesterol from peripheral tissues to the liver. In the liver, cholesterol is transferred to LDL. “Free” cholesterols at this point are converted to cholesterol esters that the liver then transforms to bile salts and sex hormones. In this way, HDL actually rids the body of cholesterol and is thus termed “good” cholesterol. 
LDL transports cholesterol from the liver to body tissues. The transport begins in the liver with VLDLs. The cholesterol is transported to the blood serum and on to muscle/fat tissues. At this point, fat and proteins are removed. The removal of fat increases the density of the lipoprotein, so it becomes an LDL. Cholesterol is then carried to the cells by LDLs which bind to specific receptors on the cell surface. The LDL is broken down, and cholesterol is released to the cells. Excess may accumulate, blocking arteries, etc. This is “bad” cholesterol. 
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