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“|'ve missed more than 9000 shots in my career. |'ve lost almost 300 games. 26 times, I've been
trusted to take the game winning shot and missed. I've failed over and over and over again in my
life. And that is why | succeed.” Michael Jordan



Hy)\ro\jsfs o’E Es#q av.rj AVH'IJQB

AH'\/\O“)\/\ e the qc'id oY bOSQ '-JTH
wor e »Qa«‘ ot estecs cmq PRy PN
IJV Tj ea{icfl‘ (\css hiaes\h condiHidAs
\fc‘j,u‘\(‘(‘JD "“o I/\ydf“c‘)\y‘zz, e>+<f5 ;V?
Vase CQQFOV’:)’QTCQT\NO‘/’) but T s

Cas(ex +o \/lx/c,!ro\?/?z awm | A= Ve

ac A <H CJ/HP/ k<a+>



AN

fo o 23456789101112131415161718
Stearic Acid (a saturated fat) 0

3 Li®or Na@
o 2 NG NG TNE NI NN NS HO/Y\OH
0 Oleic Acid turated fat LiOH or NaOH O Oleic Acid (an unsaturated fat) OH
W e —>3 Equivalents W/\/\/\/
0 2INELTNEINE T o NN N O 2NETNE NG oINS N s Glycerol

(0}
\ Stearic Acid (a saturated fat)

; 0 . ® -~
G{ : Linoleic Acid (a polyunsaturated fat) Li or Na ‘b\\/ccr‘n"
6 — e 14 16 18
O e TN e ® v Q Linoleic Acid (a polyunsaturated fat)
- Al Avimal Tt S enicddd > o )Ws
Tr‘D\) CQ(‘\AQ. wore qu‘*um‘\d' Setty acids Li®oroNa@ : ’ ’ B v e "
VQDG"-G‘J\& o\ > \““f‘:"‘\ > mes Dc?fp)rov\q'\'f& ’(‘*'“7 QC‘\\JS (SOQ'PS:)
uv\sq‘\' ufa'\“& 'Gﬂﬂ‘y QGJS
(a) A soap (b) Cross section of a soap . X
micelle in water Soap micelle with
[P~ M 2
dissolved” grease
Na%t ions
Grease
Polar “head” So ap
Nonpolar
“tail”
(0]
Linoleic Acid

;
o i HO OH
| 3 Methyl Linoleate
2 4 6 8 N U P— 14 16 18
(o) 3 5 7 9 10 12 13 15 17 - 1
i H;CO 2NN TNET T o N 1 TN OH
1

(catalytic) - ] i i i - — -
= %'MATCSG\ = a fue) Lo C-:\’ccro\

ombuttion e.vD? nes

Vcor.“‘ able OV -




No wate

4

9 H,S0y a

I
S CXCCSS (C«‘\"u\]‘}"L

avaoun

Tvraunsesterification — the c_\n<‘““'5+b>’
pelinel biodtese)

"“Transte” Not  Cis—hraas prod-ction
(_g{g \«qno!D“-‘-)

EXawPIC» C/o’/_\éii-l
o H,SO
/\)\\ + Y g LL 5 A g
O/\/ O/\ < ©



AN

(o

Stearic Acid (a saturated fat)

6 12 14 16 18
o 2 5NEA s TNE N 13 15 17

— ; Oleic Acid (an unsaturated fat)

g o LN N TNE T N TN NN

L O

— : Linoleic Acid (a polyunsaturated fat)

9 (¢} 2NN TNET e o e NN

2 ) Pimal T Scenicdrd—
Tr‘3\7 Cet‘\AQ. Wﬂ-\ qu‘*um?\:d zﬁﬂy acids
Ve L"’q\a\g Ol = Vg d = o

Duv\$ﬂ‘\'ufq'\‘¢4 'GJ(;;‘ QC."JS

LiOH or NaOH

3 Equivalents
_—

(a) A soap (b) Cross section of a soap
micelle in water

Polar “head”

Nonpolar
“tail”

o

Li®or Na@

0 Oleic Acid (an unsaturated fat) OH
|
@o)m TN TN TN [Glycerol

Li or Na®

Stearic Acid (a saturated fat)

6 12 14 16 18
2N 7NN 13 15 17

HO/Y\OH

LA cerin
27

Q Linoleic Acid (a polyunsaturated fat)
)WW—
@O 2N ETNENE T o N e N AN E N

Li®or Na@

Na%t ions

DC ?"D)rov\ q’\'ﬂ& £ 4’“‘7 ach J& ($0 «p S:)

Soap micelle with
“dissolved” grease

Grease

Soap

Linoleic Acid

VCDQ.“'QHC. O'|\

Excess CH3;0H

H,S04
(catalytic)

3 Q Methyl Linoleate Ho/\/\o"'
1 e [—
HyCO 2 NG NE S TNES NS NN N OH

%:ROAQICSG\ - a ‘MG\ ‘("'f' . C-:\yccro\

combustion C.VD? nes




Organic Chemistry is the study of carbon-containing molecules. This class has two points.

The first point of the class is to understand the organic chemistry of living systems. We will teach you
how to think about and understand the most amazing molecules on the planet!!

You will learn how MRI scans work. | / Ll / 2 S'
You will learn the basic principles of pharmaceutical science and how many drugs work. |/ 2| /}T

You will learn about the special bond that holds carbohydrates such as glucose in six-membered
rings, connects carbohydrate monomers together to make complex carbohydrate structures and is
critical to DNA and RNA structure. \ /,_s 0 D_g

A ou will learn how soap is made from animal fat and how it works to keep us clean.

2/25/>3

You will learn the important structural reason proteins, the most important molecular machines in

our bodies, can support the chemistry of life. 2 / \g/ )_g A M| D E D A\‘/ _l

You will learn how important antibiotics like penicillins work, including ones that make stable
covalent bonds as part of their mode of action.

You will learn why carrots are orange and tomatoes are red.

You will learn the very cool reason that the DNA and RNA bases are entirely flat so they can stack
in the double helix structure.

You will learn even more about why fentanyl is such a devastating part of the opioid problem and
how Naloxone is an antidote for a fentanyl overdose.

You will learn even more details about why Magic Johnson is still alive, decades after contracting
HIV, and how the same strategy is being used to fight COVID.

You will learn about the surprising chemical reason the Pfizer and Moderna mRNA vaccines elicit
strong immune responses.

The second point of organic chemistry is the synthesis of complex molecules from simpler ones by
making and breaking specific bonds, especially carbon-carbon bonds.

You will learn how carbon-metal bonds lead to new carbon-carbon bonds. | / |6 / 2 s

You will learn how most reactions of carbonyl compaounds involve only the four common
mechanistic elements operating in only a few common patterns. | / 2 / 25

You will learn how, by simply adding a catalytic amount of base like HO- to aldehydes or ketones,
you can make new carbon-carbon bonds, giving complicated and useful products.

You will learn a reaction that can convert vinegar and vodka into a common solvent.
You will learn why molecules with six-membered rings and alternating double bonds are stable.
You will learn a reaction that can turn model airplane glue into a powerful explosive.
Most important, you will develop powerful critical thinking skills:
1. You will learn how to look at a molecule and accurately predict which atoms will react to make new
bonds, and which bonds will break during reactions.

2. You will learn how to analyze a complex molecule’s structure so that you can predict ways to make
it via multiple reactions starting with less complex starting molecules.






Microscopic Reversibilty: Acid Catalyzed Ester Hydrolysis-Fischer Esterification
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Note: In this reaction the chemist opens the flask and adds water in a second step that quenches any
excess LiAlH,. Therefore, you need a second step to add water when using this reaction in synthesis
even though it is not shown in the mechanism above.
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