Hello Dr. lverson,
You may not remember me, but | was in your organic chemistry class last
semester,... | hope you can appreciate my unique story.

This past summer | was diagnosed with lymphoma cancer. Initially | had
lost all hope, | kept asking myself "why me?" and kept thinking of all things
| hadn't accomplished in my lifetime. Nevertheless, | soon got over that fact
and started my chemotherapy treatments. Each treatment got worse and
worse as | experienced more and more of the side effects. At night |
couldn't fall asleep from all psychological and financial stress, couldn't eat
because of mouth sores, and when | did eat | would feel sick and
nauseated. It wasn't until my third treatment that | remembered the many
times you told the class that running could help quality of life. It took a
couple of weeks for me to convince myself to start running but | eventually
started slowly.l never thought how great of an affect physical activity could
have. | was never obese so | never gave running or cardio any thought. As
| started running on a regular basis | started seeing my symptoms
disappear slowly. Soon when | would come back from running | suddenly
had an appetite, regardless of the mouth sores | was hungry enough to eat.
My sleeping schedule was started falling into place because | was so tired
after running. My stress levels decreased enough that | could see the
difference. Best of all it gave me something to do during my days at home,
saving me from depression.

Running saved my life Dr. Iverson.
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In Brief

The beneficial effects of exercise are
countless. Pedersen et al. now link
exercise, cancer, and immunity and
reveal that exercise decreases tumor
incidence and growth by over 60% across
several mouse tumor models through a
direct regulation of NK cell mobilization
and trafficking in an epinephrine- and IL-
6-dependent manner.

Highlights Accession Numbers
e Exercise reduces tumor incidence and growth in several GSE62628
mouse models

e Exercise increases NK cell infiltration, thereby controlling
tumor growth

e Epinephrine mobilizes NK cells and B-blockade blunts the
tumor suppression

e Exercise-induced muscle-derived IL-6 is involved in NK cell
redistribution

Pedersen et al., 2016, Cell Metabolism 23, 1-9
March 8, 2016 ©2016 Elsevier Inc. ‘ eII
http://dx.doi.org/10.1016/j.cmet2016.01.011
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Terminal Alkyne Hydroboration

CHj
HSC — — 1
CHj =
H-B  CHg
HiC  CH,
H3C_CEC_H —
(sia),BH
| transition state _
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(Chemist opens
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new reagent)
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Summary:
Regiochemistry:
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Reduction of Alkynes Using Sodium and Ammonia

H,C—C=C—CHj4 + +Na°
H— T H
H
*Na°®
H— IT H
H
Products
Summary:
Regiochemistry:
Stereochemistry:
Example:
Na® / NH;4
— —_—

CHj
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Appendix 3 Bond Dissociation
Enthalpies

Bond dissociation enthalpy (BDE) is defined as the amount of energy required
to break a bond homolytically into two radicals in the gas phase at 25°C.

A—B— A + B AH" [K] (kcal)/mol]
Bond AH Bond AH® Bond AH
H—H bonds C—C multiple bonds C—Br bonds
H—H 435 (104) CH,=—CH, 727 (174) CH;—Br 301 (72)
D—D 444 (106) HC=CH 966 (231) CoH;—Br 301 (72)
(CHj3)9CH—Br 309 (74)
X—X bonds C—H bonds (CH3)3C—Br 305 (73)
F—F 159 (38) CH;—H 439 (105) CHy~CHCH,—Br 247 (59)
Cl—Cl 247 (59) C,H,—H 422 (101) CgH;—Br 351 (84)
Br—Br 192 (46) (CH;),CH—H 414 (99) C¢H;CHy—Br 263 (63)
I—I 151 (36) (CH3)3sC—H 405 (97)
CH,—CH—H 464 (111) C—I bonds
H—X bonds CHs~CHCH,—H 372 (89) CHs;—I1 242 (58)
H—F 568 (136) CsH;—H 472 (113) CoH;—1 238 (57)
H—Cl 431 (103) C¢H;CH,—H 376 (90) (CH3),CH—I 238 (57)
H—Br 368 (88) HC=C—H 556 (133) (CH3)3C—I1 234 (56)
H—I 297 (71) CHy~CHCH,—I1 192 (46)
C—F bonds CeH;—1 280 (67)
O—H bonds CH,—F 481 (115) CeH;CHy—I1 213 (51)
HO—H 497 (119) CoH;—F 472 (113)
CH;O—H 439 (105) (CH3),CH—F 464 (111) C—N single bonds
CgH,O—H 376 (90) CeH;—F 531 (127) CH;—NH, 355 (85)
CeH;—NH, 435 (104)
O—O bonds C—Cl bonds
HO—OH 213 (51) CH;—Cl 351 (84) C—O single bonds
CH3;0—OCH;,4 159 (38) CoH;—Cl 355 (85) CH;—OH 385 (92)
(CH3)3CO—OC(CHs) 159 (38) (CHj3),CH—Cl 355 (85) CsH;—OH 468 (112)
(CHg)3 C—C1 355 (85)
C—C single bonds CHy~CHCH,—Cl 288 (69)
CH;—CH,q 376 (90) CeH;—Cl 405 (97)
CyH;—CHjy 372 (89) C¢H;CH,—Cl 309 (74)
CH,~CH—CH,4 422 (101)
CH,—CHCH,—CHj, 322 (77)
C¢H;—CH, 435 (104)
C¢H;CHy,—CHj 326 (78)
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Alkane Free Radical Halogenation
Initiation
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Transition state

Reactants

Products

Transition state

Products
|
|

Reactants

Reaction coordinate

(a) Highly exothermic reaction

Reaction coordinate

(b) Highly endothermic reaction

Figure 8.2

Hammond’s postulate. Energy
diagrams for two one-step
reactions. In the exothermic
reaction, the transition state
occurs early, and its structure
resembles that of the reactants.
In the endothermic reaction,
the transition state occurs late,
and its structure resembles that
of the products.

AA G*~ -4 K] (-1 kcal) /mol

Re + HCI

e

7

-9 KJ (-2 keal) /mol
—26 KJ (=6 kcal) /mol
17 K] (4 kcal) /mol

(a) Chlorination

N

AA G*~ -18 kJ (4.2 kcal) /mol

17 K] (4 kcal)/mol

+37 K] (+9 keal) /mol

(b) Bromination

Figure 8.3

Transition states and energetics for hydrogen
abstraction in the radical chlorination and bromi-
nation of 2-methylpropane (isobutane). The prod-

uct is the intermediate radical, R-.






Organic Chemistry is the study of carbon-containing molecules.

This class has two points.

The first I‘J}gint 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
things on the planet!!

Water is essential for life, you will learn why water has such special
properties. /.)_7 / 2S

You will learn the secret structural reason proteins, the most imf[i_ortant
molecular machines in our bodies, can support the chemistry of life. 4 / (o / 28

You will learn why when you take Advil for pain, exactly half of what you
take works, and the other half does nothing. q / -2‘.{. / 2 S

You will learn how toothpaste works. | O / b / 2 <

You will learn how a single chlorofluorocarbon refrigerant molecule
released into the atmosphere can destroy many, many ozone molecules,
leading to an enlargement of the ozone hole.

You will learn how medicines like Benadryl, Seldane, and Lipitor work.

You will learn how Naloxone is an antidote for an opioid overdose.

E?{lf will learn why Magic Johnson is still alive, decades after contracting

You will learn how MRI scans work.

The second point 0£ organic chemistry is the synthesis of complex molecules
from simpler ones by making and breaking specific bonds.

You will learn how to understand movies of reaction mechanisms like
alkene hydration. |0 /% |2&

You will learn reactions that once begun, will continue reacting such that
each product molecule created starts a new reaction until all the starting
material is used up.

You will learn reactions that can make antifreeze from vodka.

%ouhwill learn a reaction that can make nail polish remover from rubbing
alcohol.

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.

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.
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How to think about allyl radicals and allyl cations

Carboxylate anion
H H E—
/K )\
Total # of electrons in the rtbond = ' -
Total # of electrons in the 2p orbital of the other O atom =
Total # of electrons in the T-way =
Allyl radical
| | !
H C H H Cs H
\?4 \clz./ - \.(lz/ \Cli/ “
H H H H
Total # of electrons in the mtbond = —
Total # of electrons in the 2p orbital of the other C atom =
Total # of electrons in the T=way =
Allyl cation
| | ‘
H__ 40\ _H H__ /C% _H
C C C C _—
L ° ]
H H H H
Total # of electrons in the mbond =
Total # of electrons in the 2p orbital of the other C atom = E—
Total # of electrons in the T-way =
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When analyzing allylic halogenation reactions (NBS and hv)

1.
2.
3.

4.

Consider all possible allylic radicals that can be formed.

Analyze all contributing structures for all of the allylic radicals.

Add a Br atom at the site of the unpaired electron for all contributing structures for
all of the allylic radicals.

From all of the possible products, the predominant product is the one THAT IS
THE MOST STABLE ALKENE — the most substitued alkene — alkyl groups
stabilize alkenes — trans over cis.

Note: It is OK if the product you choose derives from an allylic radical contributing
structure that is a minor contributor. FOR THIS REACTION WE ONLY CARE
ABOUT THE RELATIVE STABILITIES OF THE PRODUCT ALKENES.

A\
Minor Major
Contributor Contributor

Either site will

make an allylic

radical and they

are identical due Br

to symmetry /k/

P Y Br

Major Product

(Disubstituted alkene) N

Minor Products
(Monosubstituted alkene)

Racemic

NBS
hv

Product Product
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Non-Markovnikov Addition of HBr to an Alkene

Initiation
.o .o heat
R—0—0—R =—= +
Peroxide
Propagation
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