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Chem 106: Class
Week 16
* Sign in Roster @ front of lab

* Pick up papers
Handout

* Polymers / Slime Handout

Chem 106: Class
Week 16
* Sign in Roster @ front of lab

* Pick up papers
Handout

* 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

Representing Organic Molecules
Aspirin
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http://chemconnections.org/general/movies/Representations.MOV




Chem 106
Synthesis of Aspirin

(Handouts)
alcohol (phenol) acetyl ester
OH OOCCH
[e}ye} 3
Il COOH COOH
CH,COCCH, + acid a4 oy coom
salicylic acid aspifin
> STy
S
* 3 -0 <« 5
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Mass Calculations:
Reactants — Products
* How many grams of aspirin are theoretically produced from

6.0 g of salicylic acid with an excess of acetyl chloride,
C,H,0CI?

* Balanced Equation:
ga%cyﬁic Agig Aspirin
COOH OOH O‘
H OH H OCCH,
1 +1 cHcocl —1 + 1 HCl
H H H H
H
CH0, C,H,0Cl C,H,0, HCl
MW = 138.12 MW =78.49 MW = 180.15 MW= 36.45

Mass Calculations:
Reactant — Product

How many grams of aspirin are theoretically produced from
6.0 g of salicylic acid with an excess of acetyl chloride,
C,H;0CI?

Balanced Equation:
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C,H,0, C,H,0CI C,H,0, HCI
MW =138.12 MW =78.49 MW = 180.15 MW= 36.45

Mass Calculations:
Reactants — Products

Balanced chemical
equation

!

Moles desired substance
Moles known substance

Mass of Mass of desired
known substance substance
Moles of Moles of desired

known substance  ssss——)  substance

Theoretical (Yield) Mass Calculations
Reactant — Product

grams (Reactant) —>— grams (Product)

Moles
Molar Mass

Stoichiometry

grams (R) 1 mol (R) ‘ grams (P)
—— ?grams (P)
?
grams (R) W 1 mol (P)
(Divide) (Mt
by Molar "Gatekeepers” by Molar

Mass (R)  from
Balanced reaction ~ Mass (P)

Mass Calculations:

Q

COOH OH
+1 cHcoc 1 + 1 HCI
~ !
H/Y\N H Z H

H H
SA A
CHO, C.HOCH CHO, HCl
MW = 138.12 MW =78.49 MW=18015  MW=3645

grams (Salicylic Acid) —— grams (Aspirin)

Moles
Molar Mass CoHsO,
Stoichiometry MW = 180.15
grams (A)
(Molecular
6.0 grams (SA) | 1mol (SA) 1mol A Weignt Ay
= 2(8)
(Molecular 7'8 g
Weight SA) | v atexeeper” aspirin
C7He0;

MW =138.12




Percent Yield

@ 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

QUESTION

N
0. ¥
o ¥
PRI L%

& A synthetic reaction produced 2.45g of Ibogaine,
CyoH46N,0, 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%

Answer

raP ol D o
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@ A synthetic reaction produced 2.45g of Ibogaine,
C,oHx6N,0, 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%

[/

% yield = 2.45g / 3.05g x 100

QUESTION

* How many grams of aspirin are theoretically produced from
5.0 g of salicylic acid reacting with an excess of acetic
anhydride, C,H;05?

* Balanced Equation:

, &
e 'y &
) O'O o+ 2 Qo o ] *\)) v
SR MR I %38 5. T8
T Q0
salicylic acid aspirin
CHO, CH,O, CH,0, CH,0,
MW = 102.09 MW = 138.12 MW = 180.15 MW= 60.05

A)38g B)50g C)65g D)7.8g

= 80.3%
alcohol (phenol) acetyl ester
OH 0O0CCH,
[o)e] °
Il COOH COOH
CH,COCCH, + acid acld - cH,cooH
salicylic acid aspirin
C,H,0, CHO, C,H,0, C,H,0,
MW =102.09 MW = 138.12 MW = 180.15 MW= 60.05
CgHgO,4
MW = 180.15
grams (A)
(Molecular
5.0 grams (SA) | 1mol (SA) 1 mol A Weight A)
= 28
grams (SA) I mol sa tmala)
(Molecular C.65¢g
Weight SA) | wGarexeaper aspirin
C7H503

MW =138.12

QUESTION

& Noelle’s synthesis of aspirin, C;Hz0,, 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%
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Answer

S )
g é
& Noelle’s synthesis of aspirin, C4HgO,, 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%

% yield =590 g/6.50 g x 100
=906 %

Procedure

s procedure must be carried out in the fume hood. Acetic anhydride is an
irritant and sulfuric acid is very corrosive.

Record the mass of approxinf \Neigh filtered crude 125 mL erlenmeyer flask
In the fume hood add 8 mL . o/ flowly add 10 drops of

y ps of
concentrated suluric acid. 1| @SPIN & calculate % [ A EERS

to a ring stand. Heat the Erlen yield. Turn in Report h occasional stirring for 15

minutes. If solid remains, heq : , the flask and slowly add 20
drops of deionized water to o FOTM With partner’s | o e L of

ice-cold deionized water and| names. pears to be complete. (Hint

slow rubbing of the bottom of - e rod speeds
ystalliz — Is by vacuum

filtration. (Your ir St ish to rinse the

residue from the f - in the filter flask)

Report Form - Preparation of Aspirin the hood sink

ouL26-mt ST cthyl
s been heated. DO
LAMMABLE!!

r. Cool the mixture
W it to dry on the

Qur aspirin is
| thepercenty

Shorw the alceltion for ach of the eniris inthe Data Tble mackeed with *on the calcultions page

or a small amount

alcohol, and wa

NOT GET ETHY
Stir to dissolve it ¢
in an ice bath unti
filter paper un

T a wei

Solid aspirin shou

Name:

Sugar Wordsearch

Wordsearch Due Today

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

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

Global Warming, Your Carbon Footprint &
Your Future
Capstone Writing Project

Essay Due 1-Dec (Friday)

Chem 106: Class/ Lab

Lipids:
fats, oils, waxes,

terpenes (Cs,-carbon formulas), eg. steroids

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.




Lipids
Common Functional Groups
Name General Formula
R contains 3 (-
Alcohols R-OH OH) groups in total
Note: glycerol is not
lipid.
Ethers R-O-R’ o
Amines R-NH,

Carboxylic Acids

- (Ris very large

water ammonia__ | methane | formaldehyde | _formic acid

S8 B ea | e
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Lipids
Common Functional Groups
Name General Formula
Aldehydes
Ketones

Carboxylic Acids

- (Riis very large)

(Ris very large)

Esters

Amides

Molecular Formula: Cg;H;;,Og
Molecular weight: 891.4797
Examples of complex lipids

[0}

Examples of simple lipids

I
CH,—0—C—(CH,),,CHj

[
CH—0—C—(CH,),(CHj

[
CH,—O0—C—(CH,),,CHj

tristearin, a fat cholesterol, a steroid

AR |-358067 £ 18] imol ®/

o-pinene, a terpene

The melting point of a fatty acid depends on the
length of the carbon chain and on the number of
double bonds present in the carbon chain.

Stearic acid
60
50 Saturated fatty acids

f-—- Room temperature - ———————-——f————————
Oleic acid (1 double bond) ——4

Temperature (YC)

Linoleic acid (2 double bonds)
—10| Linolenic acid (3 double bonds)

4 6 8 10 12 14 16 18 20 22 24
Number of carbon atoms

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

H

| Il 0 fatty aci
H—C—0—C—(CH,),,—CH, (18:0 fatty acid)

Saturated

H H
i o .1 fatty ach
H—C—0—C— (CHj),—C=C— (CH,),—cH, (%1 fauyacid)

Mono-unsaturated (cis,

II i HEE
H—clc—o—c — (CH,),—C=C—CH,— C=C—(CHy),—CH, (52 fattyacid
H Polyunsaturated (cis)
Question

Which of the following statements regarding fatty
acids is false?
A)  Fatty acid can have one or more carbon
-carbon double bonds.
B)  Naturally occurring fatty acids have an odd
number of carbons.
C)  The configuration of the double bond(s) is
(are) generally cis in naturally occurring fatty acids.

D)  Unsaturated fatty acids have a lower melting
point than saturated ones.




11/26/17

Answer

Which of the following statements regarding fatty
acids is false?
A)  Fatty acid can have one or more carbon
-carbon double bonds.
B)  Naturally occurring fatty acids have an odd
number of carbons.
C)  The configuration of the double bond(s) is
(are) generally cis in naturally occurring fatty acids.
D)  Unsaturated fatty acids have a lower melting
point than saturated ones.

How do fat molecules differ?

CH—0—C_____

triolein, mp ~4

cis-Oleic acid
H
H

trans-Oleic acid

{ 1em106/The%20Worst%20Fat%20in%20the%20Food
%20Supply%20-%20The%20New%20York%20Times.pdf
HOL NN NN
H H
cis-Oleic acid

http://ct

H
"O’CMNMN

H
trans-Oleic acid

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

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

Substitute for fat: Olestra
R OR

R
RO

R= CHJ(CHZ)nI

Question

* Which one of the following is a fat,

triacylglycerol (triglyceride)?

sl i ;
ROECHICH;CELEOR B)  ROOCHOHCHOCR
gOR cr
(o} o o
HOBCH,CH,CH,LOH 0 0
* O) Lo D) RéCH;CHZCH:éR
y i




Answer

¢ Which one of the following is a fat,
triacylglycerol (triglyceride)?
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l:| Composition of common fats and oils

Dietary fat/oil % Saturated fat % fat % fat

Canola oil 6 [ 58 36

Saffloweroil |9 | 13 | 78

Sunfloweroil | 11| 20 [ 69

Con ol 13 25 [ 62

Olive oil w_ | 7 9

Soybean oil 15| 2 | 61

Peanut oil 1B 48 34

Cottonseed oil 27 | 19 | 54

Lard 41 | 47 [ 12

Palm oil 51 [ 39 [ 10

Beef tallow 52 | 44 [a

Butterfat 66

g

Coconut oil 92 [ 6]

The collapse of movie theater popcorn sales!

o o &
ROLCH,CH,CHAOR 1 I
2CH,CHy RCOCH,CH,CH,OCR
*A) e B)
CR
I :
© )
o
e 20 s
HOCCH,CH,CH,COH | ;
O Son D) USTRSTRT
Il
0 CR
)
e =
USE SPARINGLY | O Fat ranraty accurrng anc asses)

Meat, Poulry, Fish, Dry Beans,
E9gs & Nuts Group
23 SERVINGS

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 25°C (average room temperature) to
37°C (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 °C (1.00 cal /g °C); (0.001
Cal /g °C); (0.001 kcal /g °C)

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 25°C (average room temperature) to
37°C (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 °C (1.00 cal /g °C); (0.001
Cal/ g °C); (0.001 kcal /g °C)

(37°- 25°C)* 5,000 mL * 1.0 ¢/mL * 4.184 J/ig °C = 250 kd = 60 Cal

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

60 Cal/9 Callg=6.7¢g
... but how long does it last before you need more?




11/26/17

Steroids

» What is cholesterol?

« Is there such a thing as “good” vs.
“bad” cholesterol?

* How does it relate to fat?

Question
* The backbone structure of cephalosporin P
is classified as a

BCocH;

* A) fatty acid. B) steroid.
* C) cholesterol. D) amino acid.

Ring A Ring D
OH Androsteredione has
CH; an = Oreplacing
e 3 S
o of testosterone
"
CH, =0
Q Progesterone é
o}
OH
/@ Estradiol é
HO
CH, branched R group
/(j:/;holemrol
HO

* The backbone structure of cephalosporin P

is classified as a

* A) fatty acid.  B) steroid.
* C) cholesterol. D) amino acid.

Structures of selected steroids. (Sex hormones and
synthetic compounds that have similar actions.)

() NATURAL HORMONES
0
i
on, OH cu, O cH, C—CH,
?§ ol $
HO' o o Z
Estradiol Testosterone Progestcrone
(uhe principal estrogens (uhe principal androgen: (ihe principal progestin:
responsibic for secondary responsie for secondary prepares the uterus for
female charactristics) male charactersics) pregnancy)
(b) SYNTHETIC STEROIDS
CHIN_
et e cnt
c=cn P c=c—cH, (\1, cH,
He
N A
o o o Z
Norethynodrel RU-486 Methandrostenolone
(@ syntbetic progestn) (mifepristone y e




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

Anabolic Steroids

OH OH __ OH
: f“'\ : 533% :Sﬂ
ool 0
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Synthetic Polymers

Tetrahydrogestrinone Gestrinone Trenbolone
! ,J R 0
0 o ﬁ ufctg:>
Testosterone Androstenedione Cholesterol

Polymers

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

M Polymer
Ethylene Polyethylene
Vinyl chloride  Polyvinyl chloride

Tetrafluoroethylene Teflon
Proteins Amino Acids

Polyethylene: Polymerization

Mechanism
H
-
/C=C\
RO~-OR
H
. .
C=C
7 N \czc/
=t

Waste / Recycling?

» % 4<a

~250 billion pounds p.roduced
annually, worldwide.
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: Nylon

A 1 B tes,  Corpet fibers
1 food and cleanser . . .
) A macromolecule which is a poly-amide.
A% 2 HOPE Milk. juice,

polyetnyter
HOPE Ccrinkly)

3 WC (V) Food and water
) v

/v\, . 3 e i Synthesis of Nylon 610
LA Low-densiy

= poletylens
&y A T

) . - et contacers
és‘\) Pobstyene %

H o -HN(CH,)s-NHCO(CH,),CO-

osts. fening

[dA) s

https://www.youtube.com/watch?v=bNh5hK2f6 TM
Chem 106 / Dr. Rusay

7y Slime & “Silly Putty”
v [

POLYMER CHEMISTRY
Nylon, Slime & “Silly Putty” ]
n ou on on on on ow on
View the preparation of nylon via the condensation reaction of a diamine with a dicarboxylic acid [4A)
You PETE FETEre

derivative on huips:liwww youtube com/warch?v=bNhShK2f6TM n
_— &y o

HOPE ‘When Borax s dissolved in water,the cross-lisking agent B(OH), is formed. The twodimeasionsl

‘You and a partner will prepare either Slime or Silly Purty. Consult with another team’s partners and decide represeatation of this molecale is shown in figure #2:

who will prepare Slime, and who will prepare Silly Putty. Then, follow the respective instructions which

follow. L’J:’) (H, . ou )1

v
Slime: https://www.youtube.com/watch?v=emIW5Jh-AHc Sigure 02
[4A) Hydrogen boods form becween e Boax nd the PVA mlecule s sown i e £,
1. Obtain a Ziploc bag. LoRE
2. Add 50 mL of 4% Polyvinyl Alcohol (PVA) solution 1o the bag. Ll Lkl O ——
3. Add 5 mL of 4% Borax solution (Na,B,0,+10H,0) to the bag with a few drops of food coloring if Il Chaing are consected. Tty
you choose to. A gel like material will form on adding. (A ]
4. Mix the bag’s contents thoroughly being careful not to tear or break the bag. The gel can be PP ’
kneaded into a ball; use nitrile gloves if you choose to knead the material. It will stretch if pulled é“) N\
slowly, but shears when quickly nwisted. ~ FrY T R macto weihee ot |
time @ home: D) s imwuw youtube comwatch?v=emWS hAHe é?) figure 13

wtner ‘ Other ‘

https://www.youtube.com/watch?v=7KYv5s_: eran

10



