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Chem%108:%
Lab%

Week%14%

Sign in / Pick up Papers 
and Handouts Experimentally Determining 

 Moles of Hydrogen 

Freon-12, CF2Cl2, a “safe” compressible gas, was widely used
 from 1935-1994 as a refrigerant in refrigerators, freezers, and air
 conditioning systems.  However, it had been shown to be a
 greenhouse gas and to catalytically destroy the ozone layer in a
 ratio of >14,000:1. It was phased out and banned.  

200. ml of Freon-12 was collected by syringe. It weighed
 0.927 grams, had a temperature of 30.0°C (303.1K), and a
 pressure of 730 mm of Hg (. What is the experimental
 molar mass of Freon-12?  

A.  12.1 g/mol 
B.  84 g/mol 
C.  92.7 g/mol 
D.  115 g/mol 
E.  121. g/mol 

R = 0.082 L�atm K−1�mol−1 "

0.0820 grams of a volatile compound in the gas phase, which
 smells like fresh raspberries, was trapped in a syringe. It had a
 volume of 12.2 mL at 1.00 atmosphere of pressure and 25.0°C. 
 What is the molar mass of this pleasant smelling compound ? 

A)  13.8 g/mol 
B)  164 g/mol 
C)  40.9 g/mol 
D)  224 g/mol 
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Real gases exhibit their most “ideal” behavior at which relative
 conditions? 

A)  Low temperatures and low pressures 
B)  High temperatures and high pressures 
C)  High temperatures and low pressures 
D)  Low temperatures and high pressures  

Fundamental repeating shapes found in every biological
 molecule 

C =black 
H = gray 
N = blue 
O = oxygen 

pink = 
generic atom 

http://chemconnections.org/general/movies/Representations.MOV 
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Molecular formula:  Empirical Formula: 

Bond-Line Structure: 

C7H16O C7H16O 

Condensed Structure: 

A compound that smells like fresh raspberries, the following 
structure, C?H?O?, matches its calculated molar mass which is 
164 g/mol. 

A) "TRUE"
B) "FALSE"

 Name     General Formula 

  Alcohols      R�ΟΗ 

  Ethers      R�Ο�R# 

  Amines      R�ΝΗ2%

  Carboxylic Acids     

R#� or  R� 
represents any 
generic carbon 
atom bonded in 
the functional 
group   

 Name     General Formula 

Aldehydes 

Ketones 

Carboxylic Acids 

Esters 

Amides       

R#� or  R� 
represents any 
generic carbon 
atom bonded in 
the functional 
group   

Select the function(s) in the molecule 

Alcohol R�ΟΗ 

Ether R�Ο�R# 
Amine R�ΝΗ2 

Aldehyde 

Ketone 

Carboxylic Acid 

Ester 

Amide 

Select the function(s) in the molecule 

Alcohol R�ΟΗ 

Ether R�Ο�R# 
Amine R�ΝΗ2 

Aldehyde 

Ketone 

Carboxylic Acid 

Ester 

Amide 
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Structure-Odor Relationships"
Karen J. Rossiter, Chem. Rev., 1996, 96, 3201-3240"

http://chemconnections.org/organic/chem226/Labs/Smell/smell-links.html 

http://chemconnections.org/organic/chem226/Labs/Smell/ChemComm.html 

Isoamyl acetate, also known as 
isopentyl acetate, is an ester 
formed from isoamyl alcohol and 
acetic acid. It is a colorless liquid 
that is only slightly soluble in 
water, but very soluble in most 
organic solvents. Isoamyl acetate 
has a strong odor which is also 
described as similar to both banana 
and pear.[3] Banana oil may be 
either pure isoamyl acetate, or 
flavorings that are mixtures of 
isoamyl acetate, amyl acetate, and 
other flavors. 

C7H14O2 

Methyl salicylate (oil of 
wintergreen or wintergreen oil) is 
an organic ester naturally produced 
by many species of plants, 
particularly wintergreens. It is also 
synthetically produced, used as a 
fragrance, in foods and beverages, 
and in liniments. 

C8H8O3 

An extract of the cured, full-grown, 
unripe fruit of an orchid produces a 
popular flavoring. The natural 
extract sells for ~ $1500/kg versus 
~ $20/kg for the synthetic version.  
The structure of the compound that 
is responsible for the smell/flavor 
is shown to the right. The Guinness 
Book of World Records once listed 
this compound as having the 
lowest smell detection limit of all 
chemicals (2 x 10 –11 g per 1,000 
cm3 of air).  

Bonus: 
The space (volume) of the Oakland 
Coliseum Arena, aka Oracle Arena, is 
approximately 90,000,000 ft3. If 
1.00g of the compound were released 
at center court, and was completely 
and evenly dispersed throughout the 
building, would you smell it sitting in 
sec. 204, row H, seat 121? Show your 
calculation. (1 ft3 = 0.0283 m3) 

vanillin 
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https://www.youtube.com/watch?v=58U52lDTuvk&list=PLgawtcOBBjr9I-NDoUX-
HmTQr_VN465G2&index=3 

What a smell looks like 

https://www.youtube.com/watch?v=FLH36ML8IEU 

Inside the extraordinary nose of a search-and-rescue dog 

https://www.youtube.com/watch?v=e0UK6kkS0_M 

Dogs Can Smell Cancer - Secret Life of Dogs - BBC 

https://www.youtube.com/watch?v=geQnPq09IJY 
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  More than 700 amino acids occur naturally, but 20 of
 them are particularly important. 

  These 20 amino acids are the building blocks of
 proteins in humans and other organisms 

  Why + and – charges in the structure on the right? 

 They differ in respect to the group attached to the alpha 
(α�) carbon, generically -R. 

  Why + and – charges in the structure on the right? 

: 
: 

https://chem.libretexts.org/LibreTexts/Diablo_Valley_College/
DVC_Chem_106%3A_Rusay/Amino_Acids 

Amino acids: two functions, an acid & a base, in the same 
molecule 

Alcohol R�ΟΗ 

Ether R�Ο�R# 
X Amine R�ΝΗ2 

Aldehyde 

Ketone 

X Carboxylic Acid 

Ester 

Amide 

Amino%Acids%
“Legos”(of%Chemical%Biology%

All amino acids contain C, H, O, and N; two, C & M also have sulfur.  

http://chem.libretexts.org/LibreTexts/Diablo_Valley_College/DVC_Chem_106%3A_Rusay/Amino_Acids 

chiral: mirror images 
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Amino acids: two functions, an acid & a base, in the same 
molecule 

Alcohol R�ΟΗ 

Ether R�Ο�R# 
X Amine R�ΝΗ2 

Aldehyde 

Ketone 

X Carboxylic Acid 

Ester 

Amide 

Functions 

(Amide bond = Peptide bond) 

Digestion #
Trypsin Enzyme: Catalyzes Hydrolysis! Biproduct of Digestion 
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β-Fructose     
α-Glucose 

Digestion / Hydrolysis #
α-Galactosidase/ Invertase/ Sucrase!

Wordsearch Due Next Week 

 Name     General Formula 

  Alcohols      R�ΟΗ 

  Ethers      R�Ο�R# 

  Amines      R�ΝΗ2%

  Carboxylic Acids     

 Name     General Formula 

Aldehydes 

Ketones 

Carboxylic Acids 

Esters 

Amides       

•  The chemical reaction of light, chlorophyll and
 two greenhouse gases, which also provide
 oxygen:  

♦   n CO2 + n H2O             Cn (H2O)n   + n O2 
♦  Empirical formula = CH2O 
♦  Monosaccharides (simple sugars) 
♦   C5 : pent-oses – rib-ose 
♦   C6 : hex-oses – fruct-ose, gluc-ose 

♦  Can be either an ald-ose (aldehyde + alcohols) or
 ket-ose (ketone + alcohols) 
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Protein binding & Taste Receptors 

• Sweet 
• Sour 
• Bitter 
• Salty 
• Umami 

Sweetness factor = 1.0  Sweetness factor = 0.74  

https://www.youtube.com/watch?v=rs1JLYXROVU 
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http://chemconnections.org/general/movies/Representations.MOV 

 Name     General Formula 

  Alcohols    R�ΟΗ 

  Ethers      R�Ο�R# 

  Amines      R�ΝΗ2%

  Carboxylic Acids     

 Name         General Formula 

Aldehydes 

Ketones 

Carboxylic Acids 

Esters 

Amides       

•  How many grams of aspirin are theoretically  produced
 from 6.0 g of salicylic acid with an excess of acetyl
 chloride, C2H3OCl? 

•  Balanced Equation: 

1 1 1 1 

•  How many grams of aspirin are theoretically  produced
 from 6.0 g of salicylic acid with an excess of acetyl
 chloride, C2H3OCl? 

•  Balanced Equation: 

1 1 1 
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grams (Reactant) grams (Product) 

grams (R)"

grams (R)"
 (Divide)"

Mass  (R)   
  by Molar"

1 mol (R)" grams (P)"

? grams (P)"

1 mol (P)"

Moles 
Molar Mass 

? mol (P)"

? mol (R) "

"Gatekeepers”!
from!
Balanced reaction 

 (Multiply)"

    Mass  (P)"

  by Molar"

Stoichiometry 

6.0 grams (SA)"

grams (SA)"
 (Molecular 
   Weight SA)"

1 mol (SA)"

grams (A)"

? (A)"

1 mol (A)"

 (Molecular 
   Weight A)"

Stoichiometry 

1 mol A"

1 mol SA "

"Gatekeeper" 

C9H8O4 
MW = 180.15 

C7H6O3 

MW = 138.12   

grams (Aspirin) grams (Salicylic Acid) 
Moles 
Molar Mass 

SA A 

7.8 g 
aspirin 

 In synthesis as in any experiment, it is very
 difficult and at most times impossible to be
 perfect. Therefore the actual yield (g) is
 measured  and compared to the theoretical
 calculated yield (g). This is the percent
 yield:       

 % Yield = actual (g) / theoretical (g) x 100 

 A synthetic reaction produced 2.45g of Ibogaine,
 C20H26N2O, a natural product with strong promise
 in treating heroin addiction (at least in Europe),
 the calculated theoretical yield was 3.05g, what is
 the % yield? 

A) 19.7%  B) 39.4%  C) 80.3%  D) 160.6% 

•  How many grams of aspirin are theoretically  produced
 from 5.0 g of salicylic acid reacting with an excess of acetic
 anhydride, C4H6O3? 

•  Balanced Equation: 

A) 3.8 g  B) 5.0 g  C) 6.5 g  D) 7.8 g 
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 Noelle’s synthesis of aspirin, C9H8O2, produced
 5.90g. The calculated theoretical yield was 6.50g;
 what is her % yield? 

A) 47.5%  B) 80.3%  C) 90.6%  D) 110% 

Vacuum Filtration 

https://www.youtube.com/watch?v=uJO_frXdNsU 

Aspirin Synthesis 

1.  Select partner(s); working 
in a group of 2-3. 

2.  Get equipment from 
stockroom. 

3.  Follow instructions 
carefully and be mindful 
of your safety. WEAR eye 
protection. 

4.  DO NOT begin re-
crystallization portion in 
the experiment’s 
instructions 

•  Experiment uses acetic anhydride (C4H6O3) 

Store filtered crude 
aspirin in lab drawer 
and weigh next week. 

Chem%108:%Lab%

Due Today: Gas 
Stoichiometry 
Complete Report 
form replacement 
pages pp. 58-60.  

Include 
clear 
calculations 
with units. 


