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[Discussion, Experiments & Graded Assignments:

chem 108: « Week #16 Powerpoint ,html, .ppt, Print: .pdf (6

sides per page)

La b + Global Warming-Carbon Footprint Bonus DUE 8

Dec

Week 16 « Carbohydrates: Word Search DUE Today
+ (GQ) Viewing: Carbohydrates Guiding Questions
+ (GQ) Viewing: How sugar affects the brain

Guiding Questions
Sign in / Pick up Papers « (GQ) Viewing: Flatulence & Carbohydrates

Guiding Questions
and Handouts
S
| = Experimentation:
Amino Acids & Structural Proteins:

chemical change with or without heat in
albumin

Instructions & Report Form DUE 6-Dec

Name:

Sugar Wordsearch

Torry L otser

Wordsearch Due Today

Chem 108
Synthesis of Aspirin

Report Form Due Today

Weighing Aspirin Product & % Yield

Representing Organic Molecules
Aspirin

http://chemconnections.org/general/movies/Representations. MOV

Chem 108
Synthesis of Aspirin
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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:

Salicylic Acid Aspirin
COOH OOH ci
H OH H OCCH,
1 +1cHgcocl —1 +1 Hol
H H H H
H H
C;HO; C,H,0Cl CH,0, HCl

MW = 138.12 MW =78.49 MW = 180.15 MW= 3645




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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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

W =138.12

CHO, C,H,0C1 C,H,0, HCI

MW =78.49 MW = 180.15 MW= 36.45

known substance  s————)  substance

Theoretical (Yield) Mass Calculations

Reactant — Product

grams (Reactant) —>— grams (Product)

Moles

Mass Calculations:

COOH

oH

HOAOH H A\ OCCH.
Ly +1cHcocr —=1 || + 1 HCl
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H H W H
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SA
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A

Molar Mass

‘ Stoichiometry

grams (R) 1 mol (R) grams (P)
—— ?grams (P)
2
grams (R) W 1 mol (P)
(Divide) (Multiply)
by Molar "Gatekeepers” by Molar
Mass (R) from

Balanced reaction ~ Mass (P)

CHO, CHOCI CHO, HCl
MW = 138.12 MW =78.49 MW = 180.15 MW= 36.45

grams (Salicylic Acid) —— grams (Aspirin)

Moles

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

Molar Mass CoHs0,4
Stoichiometry, MW =180.15
grams (A)
(Molecular
6.0grams (SA) | 1mol(SA) | (1 mol A Weignt Ay
= 28
(Molecular 78¢g
Weight SA) Gatekeeper” aspirin
C7H603
MW = 138.12
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€ A synthetic reaction produced 2.45g of Ibogaine,
C,HyN,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%




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,0;?

* Balanced Equation:
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salicylic acid aspirin
CH,O, CH,0, CH,0, C.H,0,
MW = 102.09 MW =138.12 MW = 180.15 MW= 60.05
A)38¢g B)5.0¢g O65g  D)78g

QUESTION
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& Noelle’s synthesis of aspirin, C,H;O,, produced

5.90g. The calculated theoretical yield was 6.50g;
what is her % yield?

A)475%  B)803%  C)90.6%  D)110%

Procedure

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

Record the mass of approxim| Weigh filtered crude 125 mL erlenmeyer flask
In the fame hood add o ly add 10 drops of

o/ fowlya rops o
concentrated sulfuric aspirin & calculate % r and a boiling chip or two
yield. Turn in Report |r occasional stirring for 15
cal q q the flask and slowly add 20
drops of deionized .{ Form with partner’s |, "t o or
ice-cold deionized water and | pames. pears to be complete. (Hint
slow rubbing of the bottom of rod e s speeds

minutes. If solid re

up crystallization . Is by vacuum
filtration. (Your i _— ish to rinse the
residue from the f B in the filter flask)
or a small amount Report Form - Preparation of Aspirin the hood sink
alcohol, and wai +aspin s been heated. DO
" LAMMABLE!!
Stir to dissolve it (| . Cool the mixture
in an ice bath unti - w it to dry on the
filter paper untily | ur aspirin is
" Tinawei |° ~ the percen
Show the calcalatsons of the entrics in the Data Table marked with * on the cal °

Solid aspirin shou

Name:

Sugar Wordsearch

Torry L otser

Wordsearch Due Today

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.




Fats, Oils & Sweets

USE SPARINGLY

Ml Yogurt &

Cheese Group 98 & Nuts Group
23 SERVINGS. 23 SERVINGS
Vegetabie G a Frolt Group
3.5 SERVINGS . . 24 SERVINGS

Bread, Cerea!
Rce & Pasta
Grovp

611

Food Pyramid, April 2016

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
kecal /g °C)

(37°-25°C)* 5,000 mL * 1.0 g/mL * 4.184 J/g °C = 250 kJ = 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?

Steroids :

]

* What is cholesterol?

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

* How does it relate to fat?

Ring A Ring D
OH Androsteredione has

§ an = O replacing
Q Testosterone —OHinring D
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CH, =0
Q Progesterone é
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Structures of selected steroids. (Sex hormones
and synthetic compounds that have similar
actions.)

(3) NATURAL HORMONES

oH cn, OH

D D "

Estradiol Testosterone Progesterone
(the principal estrogen;

(the principal progestin;
prepares the uterus for
pregnancy)

(b) SYNTHETIC STEROIDS
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et Y OH oH

AT P (D

Norethynodrel RU-486 Methandrostenolone
@ pros 3 @ steroid)




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

Anabolic Steroids
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Testosterone Androstenedione Cholesterol

Question

* The backbone structure of cephalosporin P is
classified as a

Cephalosporin P
SCocH;
* A) fatty acid. B) steroid.

* C) cholesterol. D) amino acid.

Names:

Protein-Protein Interactions I
Human Collagen

L
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Reading:

1-2016 hemi

Refer o the amino

twice. Tag 3
form, Provide the color key that you used oa the back of this page.

Amino Acids & Proteins
Handout

Turn in beads & form today
Then pick up albumin

Summary
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(a) Primary gAY . -
structure N ) i oy

(b) Secondary structure ———— A
(c) Tertiary structurs Ts

(d)Quaternary structure

Chem 108
Week 16

http://chemconnections.org/general/chem108/Protein%20Activity%201-2016.html

Amino Acids & Structural Proteins

Chemical change with or without heat in
burin: the major protein in eggs

Amino Acids & Proteins (egg albumin)

Handout
Report & Post Lab Questions Due Next Lab

Cooking the
perfect egg:
denaturing

. albumin
denaturation

@ Y 62° i

o /

W / / perfectly softboiled
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50 100 150 200 250 300
Isothermal heating time (min)

http://chemconnections.org/general/chem106/Tech%20Prep/Protein%20Activity
%201-2016.html







