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Chem	  106:	  Class	  
Week	  16	  

•  Sign	  in	  Roster	  @	  front	  of	  lab	  
•  Pick	  up	  papers	  	  

	  Handout	  
•  Polymers	  /	  Slime	  	  Handout	  
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•  Polymers	  /	  Slime	  	  Handout	  

Chem	  106:	  Next	  Week’s	  Class	  
EXAM 3: 4-Dec 

All Materials/Activities Reading, Viewing, 
& Doing from Week #12 including Acids-
Bases, through today’s class.  

Preparation: Practice Questions, 
Worksheets, Post labs, embedded i-
clicker, & Guiding Questions  

90 min.: 20 Multiple Choice (4pts ea); 10 T/F (2pts ea) 
plus ~ 5 problems (~5-6 pts ea); 3 pages 2-sided 
handwritten notes + Periodic Table  

Chem	  106:	  FINAL	  Exam	  

Final EXAM, 11-Dec., Monday 1:00 PM - 3:00 PM 
PS 221 

Comprehensive including Global Warming 

Suggested Preparation: Review 3 “Hour” Exams; 
that include Practice Questions, Worksheets, Post 
labs, embedded i-clicker, & Guiding Questions  

120 min.: 30 Multiple Choice (4pts ea); 15 T/F (2pts 
ea) plus ~ 8 problems (~6 pts ea); 200 pts. Total  
Study Guide: Maximum 5 pages 2-sided handwritten 
notes + Periodic Table; if final score (%) is higher than 
lowest hour exam, it will replace it  

Chem	  106	  
Synthesis	  of	  Aspirin	  

(Handouts)	  

Report Form Due Today 

Weighing Aspirin Product & % Yield 

RepresenLng	  Organic	  Molecules	  
Aspirin	  

http://chemconnections.org/general/movies/Representations.MOV 
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Chem	  106	  
Synthesis	  of	  Aspirin	  

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

•  Balanced	  EquaLon:	  

1 1 1 1 

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

•  Balanced	  EquaLon:	  

1 1 1 

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

 %	  Yield	  =	  actual	  (g)	  /	  theoreLcal	  (g)	  x	  100	  

QUESTION	  

 A	  syntheLc	  reacLon	  produced	  2.45g	  of	  Ibogaine,
	  C20H26N2O,	  a	  natural	  product	  with	  strong	  promise	  in
	  treaLng	  heroin	  addicLon	  (at	  least	  in	  Europe),	  the
	  calculated	  theoreLcal	  yield	  was	  3.05g,	  what	  is	  the	  %
	  yield?	  

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

Answer	  

 A	  syntheLc	  reacLon	  produced	  2.45g	  of	  Ibogaine,
	  C20H26N2O,	  a	  natural	  product	  with	  strong	  promise	  in
	  treaLng	  heroin	  addicLon	  (at	  least	  in	  Europe),	  the
	  calculated	  theoreLcal	  yield	  was	  3.05g,	  what	  is	  the	  %
	  yield?	  

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

% yield = 2.45g / 3.05g x 100	

	
=  80.3%	


•  How	  many	  grams	  of	  aspirin	  are	  theoreLcally	  	  produced	  from
	  5.0	  g	  of	  salicylic	  acid	  reacLng	  with	  an	  excess	  of	  aceLc
	  anhydride,	  C4H6O3?	  

•  Balanced	  EquaLon:	  

QUESTION	  

A) 3.8 g   B) 5.0 g   C) 6.5 g   D) 7.8 g 

5.0 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" 
C7H6O3	  

MW	  =	  138.12   

Answer	  

C9H8O4 
MW = 180.15 

C. 6.5 g 
aspirin 

QUESTION	  

 Noelle’s	  synthesis	  of	  aspirin,	  C9H8O2,	  produced	  5.90g.
	  The	  calculated	  theoreLcal	  yield	  was	  6.50g;	  what	  is	  her
	  %	  yield?	  

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

 Noelle’s	  synthesis	  of	  aspirin,	  C9H8O2,	  produced	  5.90g.
	  The	  calculated	  theoreLcal	  yield	  was	  6.50g;	  what	  is	  her
	  %	  yield?	  

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

% yield = 5.90 g / 6.50 g x 100	

	
=  90.6 %	


•  Experiment	  uses	  aceLc	  anhydride	  (C4H6O3)	  

Aspirin	  Synthesis	  

Weigh filtered crude 
aspirin & calculate % 
yield. Turn in Report 
Form with partner’s 
names. 

Wordsearch Due Today 

Global	  Warming,	  Your	  Carbon	  Footprint	  &	  
Your	  Future	  

	  Capstone	  Wri-ng	  Project	  

ChemWiki / Libretext login & password required to complete & submit 
writing 

https://chem.libretexts.org/LibreTexts/Diablo_Valley_College/DVC_Chem_106%3A_Rusay/
Vocabulary_III#global%25252Bwarming 

Essay Due 1-Dec (Friday)  

Chem	  106:	  Class/	  Lab	  
Week	  16	  

Lipids:	  
Fats	  &	  Oils	  

Lipids are natural plant & animal 
products more soluble in non-
polar solvents like gasoline than 
in water. 

Combustion (burning) of one 
gram: of carbohydrate produces 
4 to 5 Calories, protein 
produces 4 to 5 Calories, fat 
produces 9 to 10 Calories — 
more than twice that of either 
sugars or proteins. 
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 Name     General Formula 

  Alcohols      R-ΟΗ 

  Ethers      R-Ο-Rʹ′ 

  Amines      R-ΝΗ2	


  Carboxylic Acids     
(R is very large) 

R contains   3 (–
OH) groups in total 
Note: glycerol is not 
a  lipid. 

 Name     General Formula 

Aldehydes 

Ketones 

Carboxylic Acids 

Esters 

Amides       

(R is very large) 

(R is very large) 

Molecular Formula: C57H110O6 
Molecular weight: 891.4797 

kJ/mol 

Structure	  of	  a	  mixed	  triacylglycerol	  in	  which	  three
	  different	  faBy	  acid	  residues	  are	  present.	  

Saturated  

Mono-unsaturated (cis)  

Polyunsaturated (cis)  

The	  mel-ng	  point	  of	  a	  faBy	  acid	  depends	  on	  the
	  length	  of	  the	  carbon	  chain	  and	  on	  the	  number	  of

	  double	  bonds	  present	  in	  the	  carbon	  chain.	  
QuesLon	  

Which	  of	  the	  following	  statements	  regarding	  fahy
	  acids	  is	  false?	  
	  A) 	  Fahy	  acid	  can	  have	  one	  or	  more	  carbon
-‐carbon	  double	  bonds.	  
	  B) 	  Naturally	  occurring	  fahy	  acids	  have	  an	  odd
	  number	  of	  carbons.	  

	  C) 	  The	  configuraLon	  of	  the	  double	  bond(s)	  is
	  (are)	  generally	  cis	  in	  naturally	  occurring	  fahy	  acids.	  

	  D) 	  Unsaturated	  fahy	  acids	  have	  a	  lower	  melLng
	  point	  than	  saturated	  ones.	  
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Answer	  
Which	  of	  the	  following	  statements	  regarding	  fahy
	  acids	  is	  false?	  
	  A) 	  Fahy	  acid	  can	  have	  one	  or	  more	  carbon
-‐carbon	  double	  bonds.	  
	  B) 	  Naturally	  occurring	  fahy	  acids	  have	  an	  odd
	  number	  of	  carbons.	  

	  C) 	  The	  configuraLon	  of	  the	  double	  bond(s)	  is
	  (are)	  generally	  cis	  in	  naturally	  occurring	  fahy	  acids.	  

	  D) 	  Unsaturated	  fahy	  acids	  have	  a	  lower	  melLng
	  point	  than	  saturated	  ones.	  

How do fat molecules differ? 

http://chemconnections.org//general/chem106/The%20Worst%20Fat%20in%20the%20Food
%20Supply%20-%20The%20New%20York%20Times.pdf 

http://chemconnections.org/general/movies/fat-satd.MOV"

http://chemconnections.org/general/movies/fat-unsatd.MOV"

Substitute for fat: Olestra 
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The collapse of movie theater popcorn sales! 

Food Pyramid, April 2016 Businessweek, April 2013 

The human body is 60-70 percent water, blood is 
~90 percent, the brain and muscles are ~75 
percent , and bones are  ~20 percent by mass. * A 
human can survive for a month or more without 
eating food, but only 1-2 weeks without drinking 
water. 

How much energy is required to raise the water in 
your body from 25oC (average room temperature) to 
37oC (average body temperature [that is, chemical -
biological temperature])? Assume that there is the 
equivalent of 5 liters of water, d = 1.0 g/mL in your body. The 
heat capacity of water is 4.184 J/g oC (1.00 cal /g oC); (0.001 
Cal / g oC); (0.001 kcal /g oC)  

How many grams of fat would need to be burned? (9 
Cal/g)  

How much energy is required to raise the water in 
your body from 25oC (average room temperature) to 
37oC (average body temperature [that is, chemical -
biological temperature])? Assume that there is the 
equivalent of 5 liters of water, d = 1.0 g/mL in your body. The 
heat capacity of water is 4.184 J/g oC (1.00 cal /g oC); (0.001 
Cal / g oC); (0.001 kcal /g oC)  

How many grams of fat would need to be burned? (9 
Cal/g)  

(37o - 25oC)* 5,000 mL * 1.0 g/mL * 4.184 J/g oC = 250 kJ = 60 Cal 

60 Cal / 9 Cal/g = 6.7 g 
… but how long does it last before you need more?  
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Steroids	  

•  What is cholesterol? 
•  Is there such a thing as “good” vs. 
“bad” cholesterol? 
•  How does it relate to fat? 

QuesLon	  
•  The	  backbone	  structure	  of	  cephalosporin	  P
	  is	  classified	  as	  a	  

•  A) 	  fahy	  acid. 	   	  B)	  steroid.	  
•  C) 	  cholesterol.	  	   	  D)	  amino	  acid.	  

Answer	  
•  The	  backbone	  structure	  of	  cephalosporin	  P
	  is	  classified	  as	  a	  

•  A) 	  fahy	  acid. 	   	  B)	  steroid.	  
•  C) 	  cholesterol.	  	   	  D)	  amino	  acid.	  

Structures	  of	  selected	  steroids.	  (Sex	  hormones	  and
	  synthe-c	  compounds	  that	  have	  similar	  ac-ons.)	  
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Anabolic Steroids 

http://www.cbsnews.com/videos/russias-dark-secret/ 

Macromolecules which are made from small
 molecules, monomers, or co-monomers
 which structurally repeat themselves. 

   Monomer   Polymer 
  Ethylene   Polyethylene 
  Vinyl chloride  Polyvinyl chloride
        
  Tetrafluoroethylene  Teflon     
  Proteins          Amino Acids   

Polyethylene:	  PolymerizaLon
	  Mechanism	   Waste / Recycling?	


~250 billion pounds produced
 annually, worldwide.	
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A macromolecule which is a poly-amide. 

    

http://www.lotfi.net/recycle/plastic.html https://www.youtube.com/watch?v=bNh5hK2f6TM  

https://www.youtube.com/watch?v=emlW5Jh-AHc  

https://www.youtube.com/watch?v=7KYv5s_yVm0  

Slime & “Silly Putty”  


