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Acid-catalyzed Hydration of an Alkene
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Alkene Halogenation
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Alkene Hydrohalogenation

. Q
l‘—e CRr ]
T T /\ N
H
> \ CC\" Br u,, C_ 4‘“\ H
\‘\ R.qc.c.msc_.
The V1,0 Caudleogie) ﬁqy
\)Y‘a- M@(‘e.. PRI *-—A‘ﬁCA He— 6 —H W\:kﬁ
cacoon e ( exees) loondh
Hye %r B 7
ok . el
H\C—C‘“HH H_.O(_H\ "{_gcl” * /%.‘:..
4 ' N -C
O H ) UH
’ H ..@ Ta\:'-{ & /® \H
Q\QCCVﬁQ o ?-‘H profen /\9,\
Products B Am){ | /7 Qacewm TC _

?\'\ Afﬂ?s o\w&v\‘) e veacthiv-

Haloniua,
Tow

Y- wmembe ﬂJ

OIS

‘) \’\'\-¢1"V\-\¢O\‘Qk C\AQ\DVHUV\-. \d-ﬂ) — B O a"“'qz)ks

duay Yo sive The \'\‘!\o\ﬂy&rﬂ ?f‘oJuc““

Summary: A\\:cn(_ ‘(‘chf\‘s ._J‘,'\"\n XZ. Ao Tve & .5—w\¢w\\9¢«o|

e wore subst "\"--.‘3‘20\ C etorm and we ‘\"q\iﬁ a Pv'u'\'a-—,

Regiochemistry: Mqr\coqvn\CoU L OY 6v weve s“\,d“-\\kgh C Q‘\a-«-.)

Stereochemistry: A " +’;

Example:

Br, / H,0 g\isr‘
> on
E/vr NoT C.\ﬂ N\




Hydrobomtion Oxidation
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OsO,  Partial Mechanism

H \—tr* .
. 3C\’C_,_'d ﬁ
0 O: s N\

N\ /T — Vo Os

| 0 C—57 N\,
’\.O//O\\O. “l 5 oo :O-

OsOy Racewic

H

A cyclic osmate ester

No¥ ﬂ:s.?wv‘:tuﬂ Lo

wmechaniswa

2. NaHSO3 / Hzo

(Chemist opens
up flask)

H.ca
7 * ® 4 - _o
SN o g

VoL
WS e
H  Racewmic

Product

Summary:

T\n( we c,\ﬂcm? S "\H\Id\ vesS & C_7 ChC..
oS V‘vcf‘f& <$+C’o" , <7f?\cﬁvﬁn The $'>/\q
sV evreschen, sty of addition.

Regiochemistry: N / A

Stereochemistry:
Sy
Example:
w OH’B \nu-‘-}
1. OsO4 . wOR L g
2. NaHSO; / H,0 H

ON
Gace~




This breaks (FC Yonds

Ozonolysis  Partial Mechanism
..@ oo co@ °
0 .0 ——»@® O = @ 0. —.C
o \QQ ‘07 NG o o o \”®
Ozone contributing structures
. = - ] B .. ]
- — O,
L O D :0— = Q.
B “’3&"1 CP — — ‘ “\\C'—CP
HaC H 4 N Oy, JH
> < — e H e H
H3C H - — L Malozonide —
Ke:‘\"oy\e_ A\Ole\ﬂ’yo(e, Rearrangement ”
In two steps
G ed] T
'O: 2. (CH3),S \
R el Feme
e, e | O (W
Products = Ozonide -

Summary: Qe afiom ot an alkene wiHA 03 S\VES & malozonide

Yhan an ozonide tntecmediate. (the (=C i bond thaen ¢~C
$|3v~\q Yond 13 bva\&ev\) A,ldm
\v\'\‘o \<e:'\‘ov1c. Q“\d

C=C ‘oond!

s @-\“3 S Aup-wpoxs The oromide
o ?“Auds Breaks

Regiochemistry: N /A

Stereochemistry: N / A

Example: \

103

2 (CH;),S

ol

A ectore

An a.\ Ac.\ﬂy Ae.




Hydrogenation: H, with Pt°, Pd®, Ni°
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Terminal Alkyne Hydroboration
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Reduction of Alkynes Using Sodium and Ammonia
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Alkane Free Radical Halogenation
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Allylic Halogenation
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Non-Markovnikov Addition of HBr to an Alkene
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The E2 Mechanism
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Acid-catalyzed Reaction of an Alcohol with an Alkene

0. 0.
L) | %l
o o M - @® ‘0—S—0
| " he—:ig—r H—O—R I " H
0. 0.
wicked strone,
acid
H H B H__‘ ‘_@» _
H\c|: /(|: ) | More o
o \(f/ N “ \]\ N A A Samcdm
—_— ~ \
C ~
"o Add ~FC
IR BV
CQ’\‘ C.\f\"\\c, m H JCQGD_R ?ro'\'ov\ - E\gc\-r.?\‘.\‘c.
A -\CJ l -'::f,‘
(G} - K !b’\"Y‘O"P M k
i i ake g
= The 1,02 ] B =R Lond
6)\00& ot chanqe ! Nuc,\u?\n':\c.

Auﬁ;\) e reaon R

PR /_—\, )
& M-y . WL Sheon
H ‘-0‘/ B i | R—Q—H H o :C'i
HebmC—Cm H—C=§ 5
[, Take « H M
HoHH H
Products YY‘D’\'GV)
qwq)( — —

Summary:  Protovn adds 42 make a carbocatitm  intermediate, a\woWné)

cks ¥ make a new Wond, tade @ profon away 4o wmeke +he preduct
St . CAAR o Hy 2O ? y o

Regiochemistry: M q(‘\Lﬂ\IV\: \COV,S RM\Q

Stereochemistry: M'“‘ K ec,Q

Example: ~Cx ;.CH 3
CH;CH,0OH

- (Ne¥ q\q.\m\)

H,SO, (catalytic amount)




S ywﬁ'\e.s?s JQ e.?a;acke_s

Epoxide Formation

HC He——0: € A ¥ B
\ / S ~
ol —| T L
10, ).
/C:\/7" S CH, 'q/ O/ CH,
HsC H A " ] Hsch R H
eracy 4
? - C—\’\"\“"\ Products

Summary: A\\(Q\/\¢> Ceack u?"l‘\’\ f\)QCGCTdS Na Y- 3?49\2.
c_avxc_o.r*CO\ ‘A‘f-?

Regiochemistry: /\I /#‘_

Stereochemistry: M.‘ % ed wwhen wew C,\'\-\\‘""\ ng)rtfs evwe C.\"cq‘\'ed

Example: O
CH,;CO;H Not

- Caea)

H :Cl:

O Heml ©/ ,
H—O: 15 < "y
Ny L

CHjy

|

Summay: |\ e \o\iyhens veact o
™ Vase o DT\I‘Qo Yhe H; ’\93 __A‘-Q “u;
Aoxtde T™ha¥ yeacht NS 5/ @
CA'\‘\"T e, \ ae >P = WMeso — 6—‘\ .'g‘.l:
\)Y\Q_ EQ‘aY\Y\o(L . D C)A'\\FG.\V\ProduCts

Regiochemistry: N / A

Stereochemistry: A ¥ DC('? D\ e ’\"Pa “5-; h% $‘\"q_‘)'€»
{ J




Acid-Catalyzed Epoxide Opening
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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
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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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