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Alkene Hydrohalogenation
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Acid-Catalyzed Epoxide Opening
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Nucleophiles Attack the More
Positively-Charged Carbon Atom
From This Face Leading to
Markownikov Regiochemistry
andTrans Stereochemistry of
Addition
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Acid-Catalyzed Epoxide Opening

wo-ﬂ

Yo
H\\\\)C C"u,lICH3 ‘>H_O_H

V"\ C_'\\V\q\

A =\

C_c:\‘a\fhc \n
ach

............
_____

In qc.d e a;nJ'-) ave ?Vo’\'ona.")—twl X0 oV a Wy \n\
veactive CQ"‘?Y\ |V'r"‘c:(‘“‘\eo‘ d']'Q *\"‘:\— m"“':\'S with V\\Ac\lo
ot e wove W \\n\y S'*VS’\' ‘3\*‘\10‘ Cafoom  aYom

Summary:

ies

20
Regiochemistry: 1« W\arkoxl V\\\(.o v s ™ ; s‘ﬁ‘\. r \::;I\’Q \

N &%

Stereochemistry: A “ )‘_‘ ‘ ]
Example: O\"\
Oﬂ U\/H

C,\ﬂ'?f‘q \




M o lesph h C
Ba#e-&aiated Epoxide Opening

1,
[ '3 o ]
9 I
R o 2 [ Mg, )
H\\\\)C—C-\.,,,,CH3 :.O.—H 1h CH
H CHg Nuc,\ea?\n:\ﬁ-
E\CG\‘(‘a?\nﬂe_ Aﬁao¥$ Hhe
C o~ wit,
les e
\"l\l'\‘\mﬂ&

\I \C‘\\ﬂ q\ C . g
D?O\ Products \J\ —-O

Summary: EPﬂXTAQS QCAA sh*a,\) nqc\@oj)\r\:)?> et ’1“’\1

\283 \(\T’\Je-ﬂ: Qa(bm q}fa an

Regiochemistry: L.QSS \n'},\clt f'!o\ (v\av\.— M/\q (ka\/ln? \;o\[)

Stereochemistry: A ANt e A A v ")‘ Yo

Example:
©
HO
O




E?"”’g\i \reéiv:} u\n’))\’» vx\aé\lzo?\«lq

5
\’\'\m,? v N \\C/\A '3
W o,
@ Sterdc 7}
Y & Mndremce. Ster@
LC— N ?*QT?C» A{‘\‘a s H:»-»O‘Y‘ov\ Q@
»\N\ nJ van (& »\ef'e_.

WA o
Sor e
S C o c\r\ev\Tﬁ‘y \.
y Ho o B
s?n‘)\c \’\‘lh . Q W \A H}O@7 (/; CH >
enantiomer” \/\ ({\ ,[\ C., \_\ N P\ P\ LP—;\ O’ l‘*

N\ kot - 3
Anth ?\“oo\ ucts > - S H

oy ! Ho” (6)°CH,



&/\\\\ b\)\ >
o 202 8"‘
T A 7 o
O\A QV\G‘/‘%\D Mcc S

H

/UQOH
> d?\tc 3

q’ﬁ'qc\f& ‘Qfé""\
WO
H



\ 090 > \/\i Mg\){.\vq\
1’) Nq\"\%: o H

):) )\‘qOH o>

o
& H oH

4
B Ll Y > e
L O -\\\\\O AN
> ’ Sy- o
Ty



L/\)O(\CS wﬁ\’\’\’j a\\C.O7\'\\Je> Cc"lCJ

Q\C_@\f\é\§ S \..-J*@,\\

tl
<\ BZ :O-C3,CH
&\\\ O > / HZ Adracks
O I\‘\&\OC«\‘\ ),(..H \\1C,\" \¢.<a5
3 Su bs’\" ‘\"*k‘:h
R S "‘*’2— B3 (lews sk
N \mv\e\m'\“)
C,\\ 3 ¢ P
CHACH )_O\‘\> \\\OCHD-C*\"Z* Thee ave
550y m—\ comsFihdronal
( Cc 4’\‘5.\ ¥ e *B e w\;’r;\.—a
GO uM Atta c\= < +he ::::*;::?B:;S
WOl Su \as‘\:' +U¥"4
C, atom

NO‘\"ﬁ.iT\'\Q q'“ac,\: a\L-Jc.?rs ComeyN
L£com beltnd thae (O loond

oF the ¢?ox‘.de_



HQ_{‘Q ayre ome 1—\4'?-'\ S I w'\s\ﬂ I \’Raf
%a‘\d when we wered ety « oo

e itutdn ard eltrinationn  ve<ctions.

C‘_‘JOO# \C’_C\\I}S 3‘(@\-? — \eaves te

cmq"‘r&, =% 5‘\'4\9\2. oV o V"\c\?(a\&.
N N~/

(S
ey. ‘B{ eX. HD_O

Nuc,\eo?\'ﬁ\e_s—é ol s“\w\?\e. 2 ) cr‘:\m\a whaat
makes a Dooo\ v\uc\eo?\«ﬂa-—’a
The Table Lor retecence

Halogens — AUZ B T ot ooed
\cqv‘mj & voups cendl booei

HO"JEVER— "WO_\— o\ nucleo F\n:\ts
av< \Q.ax!"\r‘\j j ‘f‘ouSJS



SO e ’\'\4'{\:} S Yo hé—\"} (=

Table of Nucleophiles
Cé
5’*\""?‘ Strong Nucleophiles -« -7 "
nuclesphiles 45§ | T -7 S - ~ iy - .
as well o " Br ,I ,;R-S , H-S /N=C , N, .
bC";-—D DoaJ e S

)qu'\"' Cow - - - "
D I R-C=C",R-O", H-O~  Strong Bases

Medium Nucleophiles
R-CO; , R-S-H, R3S,
NH3;, RNH;, R;NH, NR;

Weak Nucleophiles
R-CO;H, R-O-H, H;O Very Weak Bases I

Special Case

Tert-Butoxide (tBuQ") is a strong base, but
is not a nucleophile due to steric hindrance.
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Reactions in the Context of Complex Molecules
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Used in the synthesis of Fluticasone (Flonase),
a drug used to treat asthma

Used in the synthesis of Lipitor

Ok

Used in the synthesis of Paxil, a
drug used to treat depression
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Reactions in the Context of Complex Molecules

Used in the synthesis of several protaglandins
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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
things on the planet!!

Water is essential for life, you will learn why water has such special

You will learn the secret structural reason proteins, the most important
molecular machines in our bodies, can support the chemistry of life. g / (1 /3_!..‘

You will learn why when I}1rou take Advil for pain, exactly half of what you
take works, and the other half does nothing. q /25 / 2-")

You will learn how toothpaste works. \D

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. \© /—50 / >y

You will learn how medicines like Benadryl, Seldane, and Lipitor work. \ / 1> /-;_\,‘
You will learn how Naloxone is an antidote for an opioid overdose.

I\%){l] 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
Jrom simpler ones by making and breaking specific bonds.

You will learn how to understand movies of reaction mechanisms like
alkene hydration. \o/4 [ 2y

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. IO/ 20 /D'H

You will learn reactions that can make antifreeze from vodka. |{ / 13 / Q.L\

You will learn a reaction that can make nail polish remover from rubbing
alcohol. \\/léla\‘]

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. I\ / 20/ Jl-f

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.
\ /50 />°T
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To understand NMR you need to know the following: /_7
/

A. Physics: Moving charge generates a magnetic field, and a moving magnetic field causes
charges to move in a conductor.

B. Atomic nuclei, like electrons, have a quantum mechanical property of "spin". Spin can be
thought of as a small magnetic field around the nucleus created as if the positive charge of the
nucleus were circulating.

C. NMR, nuclear magnetic resonance, is used to assign structures of organic molecules.

D. We care about the nucle@and 13C since these are commonly found in organic molecules
and they have spin quantum numbers of 1/2.
e

E. Nuclei with spin quantum number 1/2 are quantized in one of two orientations, "+1/2" (lower

.—/) energy) or "-1/2"(higher energ;! in the presence of an external magnetic field, that is, With and
c

against the external ficld, respectively. ~

4

Spin —.—1,
% (aligned against the

|
T applied field)
T\

0.120 J/mol

T —

. The difference in energy
between the +1/2 and -1/2
nuclear spin states is
proportional to the strength of
the magnetic field felt by the
nucleus. -

Energy

|
0.0239 J/mol Spin +1
) (aligned with the
applied field)

B, (Tesla)

G. Electron density is induced to circulate in a strong external magnetic field, which in turn
produces a magnetic field that opposes the external magnetic field. This shields nuclei from the
external magnetic field. The greater the electron density around a nucleus, the more shielded it is,
and the lower the energy (frequency) of electromagnetic radiation required to flip its nuclear
spin.

H. In the classic 'H-NMR experiment, the molecule of interest is placed in solvent (the solvent
has deuterium atoms in place of H atoms so the solvent molecules will not show up in the
spectra, see R.) then is put in a spinning tube in a very strong magnetic field. The sample is
exposed to radiofrequency irradiation and if it is of exactly the right frequency energy is
absorbed and spins flip from +1/2 to -1/2 (come into resonance). The absorbed energy is plotted
in the spectra.

I. All "H-NMR spectra are recorded as chemical shift (9, delta) in the units of ppm (parts per
million). Shielding magnetic field effects are around 1 millionth as large as the external
magnetic field in which the sample is placed. Tetramethylsilane (TMS, (CH3)4S1)) is placed in
the sample as a standard and assigned the value of 0.0 ppm. Warning the NMR scale is plotted
“backwards”, with higher values to the left!!
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