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Regiochemistry of halohydrin formation

weaker bond
"BI‘-OH", uCI_OHn
undergo anti- addition

HO, chs CHy H CH.
h g SN NN
H . 2.H,0,/0H" & b H{ "
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more important

2.17A 2.03A
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Alkene Additions

CHs
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Br H‘; (
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H
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Roadmap Problems
fe / °
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CH3 Br C,ﬂa H

HBr
HBr \
CHy

Which is the correct product?
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Which is the correct product?

CHs Br
<:H3 OH
i Hy0'H;0 é Hy0'1H;0
HzlPd
é )
CHs CH3 OH CJ”I H
A () e
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Alkene Additions
SH
H CH ““H By S
SH My Br H
H“" HH Br
H OH

“HQ(OAC)ZTHB" 574
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CHs  +enantiomer o
g OH
Hs Br
1.BH, é 1.BH,
2. H,0,/'OH \ 2. H,0,/'OH
OH
CQJI Br H30'/H;0 Hi0'/H;0
Siy
HalP
+ enantiomer &Pd 2/
CHls Br é
+ enantiomer
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N4
S, HO OH
— 0sO, 0'7“ Yo NaHSO, \ /
= —> —_—
osmium \ / H.0
tetroxide 2 hyi
osmate ester et Iy er;e
glyco
syn-addition 5 e

\ 0s0, NaHSO, HO OH
—_ — ——
H,0 B \__/

Which product(s) will form?

H, WSt
— 7=
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n
(o]
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S,
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o/ o NaHSO3; \.‘ ‘/
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& T,
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Give a synthesis of 3,4-heptanediol.
- Start with any compound containing four carbons or less. H OH
- Use any inorganic reagents necessary. 3

What is the best last step?
A.i  B.ii C.iorii

NN

i 1.0s0,4

2. NaHSO3/H;0

1.0s0, v/
.. -—
1 2. NaHSO4/H,0 —




Alkene Additions
H CH.
H Br H
Br
H CHs
§ (i
1. HQ(OAC)z\ / 57’
HO, CH
SH 1. BH; c H, H Sts
5 —~— /= L
H . 2.H,0,/0H" & b H{ "
1. 0s0,
2. aq. NaHSO; lBrleZO
HO CH.
SH
>—< } S
Ay OH H"
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Addition of divalent carbon (carbene) to alkenes

I H I H
\ Cu N
L +:zn S ]
I H IZn~ H
diiodomethane
: ¢
.C\H
©
I o /H methylene
® ‘C. carbenoid or
1Zn \H carbene

Predict the shape/structure of carbene:

~90° T ~1095° 4 ~120° H ~180°
H—C H—C H—C H—C—H
A B c D

The reaction of carbene with an alkene is analogous to
reaction with bromonium ion

:Br:

Which stereoisomer is formed in the
cyclopropanation of cis-2-butene?

S ° \/

.. @ /\ c ®_C
iBriBri Il — Bri |
CAAVZPZaN A

H \/
% e/\\ﬁ/ H P
8 — c\
Hlewc\ H/ / \
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Alkene Additions
She ; \, Br; St
H @l H Br
H 3
1. Hg(OAc), HBr 37
H 2. BH,,
H
“°: gcﬂ 1.BH,
H:‘ " 2.H,0,/0H"
1. 0s0,
2. aq. NaHSO;
HO é‘cﬂs o

HH OH H H

CHz~_-H
I
I H cu I H Cf
X +izn > X ——
| H 1Zn" H
H-..
© H  w
® C{ _
1Zn H + enantiomer
A. B.
syn addition C. all isomers are formed
no regiochemistry
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Ozonolysis

2.(CHjy),S

1.0;
s n
2. (CHy),S H
o

1.0 o] . o} o . °
o = I L
2.(CHy),S  HyC CHy H H H H
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CHs; HsC CH
ch\%( N7

\o &
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ozonide A
1
1
1
1
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07 o /:o\ o
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( (/—s"\" /2 N /
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Alkene Additions
H CHa H yCﬂ:
H $ Br, cH
HH H"H }—% i
H OH H Br H‘: o
A She H S0,
1.Hg(OAc); \ 1.0 HBr  Bry
HO, CHs  4.BH H CH; H H CH.
«}‘ SH 3 : : 3 2 HHJ
H . 2.H,0,/0H" o b H "
1.0;
iCHy wezi
1. 0s0
2. aq. NaHSO, lB’Z’HZO >=°
HO §Cﬂ3 Br. CH L N
7 A Y
g
My OH HY S “;’l'c:H, H
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l H
2 HBr \
B, ' H By H
Br-.c—c Cc=C
.~H
= —\}
(¥
\[\:Br@/Br
®
Br\\ ,H Br\@ /H
C-C~y = CC-y
_/
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1. 03
— —_—
2. (CH;),S
-or- H
Zn/AcOH
CegHy, . 04\
3 degrees of unsaturation o H
o H
(o]
H

2 products => 1 ring, 2 alkenes

0o o o 0o
I, - N
H H H H
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HX addition to Alkynes

review: HX addition to an alkene

stereochemistry: no control
regiochemistry: most stable carbocation

H

B H ,
" e r\c JF g d.. "
R - \H ‘‘‘‘‘ —Cuon, \'

HR/ \HH Br H
H Br

_ HBr Nc=C HBr

—C=C—H — 4
B Br/ “H Br

H H
HX addition to an alkyne follows the

same mechanism
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X, addition to alkynes

review: Br,or Cl, addition to an alkene
stereochemistry: anti-addition

...... H BrBr H., /Br

RHC=CRy —— R*c—ct..H

Br/ H
Br

BrBr —

,—C=C-H ————

LiBr/CH,COOH B H
Encourages

. anti addition
Br, addition to an alkyne follows a

similar mechanism . .
Br, can add twice to give a

tetrabromoalkane!
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Alkyne ozonolysis
review: ozonolysis of alkenes

0, H H
Houuyy n — ~ o H
R’C =C\ H e o*to =<
(CH3):8
R H
0; HO OH
R—C=C—H —_— oto =<
CH3COH
R H

Ozonolysis of alkynes follows the same mechanism
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Complete the following roadmap

— PCC
—
E OH CH,CI,
D
PCC 1) 0sO,
CH,Cl, 2) aq. NaHSO,
Cc
1) Oy

B 2) Me,S A

C7H1003 ClOH14 93

Give a synthesis of 2,2-dibromoheptane. Start with any compound
containing five carbons or less and any inorganic reagents.

Y\/\/ Which is the best last step?

Br Br

< B N AN A
~F- N B
‘L\/\/C
< S~~~ D

94

Give a synthesis of 2,2-dibromoheptane. Start with any compound
containing five carbons or less and any inorganic reagents.

Which is the best sequence?
Y\/\/ 2eqHBr 1. NaNH,

o/ r T N =
2.

-~ 0 N ——— N A
2. H,0,, OH°

HBr H,0/H,S0,
-

S g NN B

HBr 1.BHg

-— NN —— WC

2. H,0,, OH"

HBr 1.0s0, W
-— N =

2. aq. NaHSO3 D
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Alkenes | and 11 are isomers with the formula CsH,.
Reduction of I or Il with H,/Pd gives the same alkane 111 (CsH,,).

Oxymercuration-reduction of I or 11 gives the same alcohol IV.
Hydroboration-oxidation of I and 11 gives different alcohols, V and VI.

Ozonolysis of 1and Il aldehyde;
results in an aldehyde ketone, 105 v
and a ketone for each, 2.(Me)S | 1 g,
but the aldehyde and ketone T 2. Hy0,/0H
are different for each.

Hy/Pd_~ I 1. Hg(OAC),H,0

- 2.BH;
Identify all the compounds. I v
‘m b {(()Ac;mo
1.0, 2.BH4
2. (Mey), 1.BHz
2. Hy0,/0H"
aldehyde, VI
ketone;

96

aldehyde;
ketone;
1.0 ;
2.(Me2)S J 1 BH,
2. HyO,/0H

Ho/Pd_> I L Hg(OAc)/H,0

1.0s 2.BHy
2. (Mey) 1.BHs

2. Hy0,/0H"
aldehyde; VI
ketone,

Which of the following are molecules | and 11?

>~ A A

A.1&2 B.1&3 C.2&3
D. all of them fit the roadmap &
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Ozonolysis of one mole of 11 gives one mole of )\/ 1. BH,
X 2. NaOH/H,0,

formaldehyde.
Which of the following molecules is V?

Which of the following molecules is 11?
H_H
)J\/ g
o )\/\ )\/
1 _ 1. . 3.
B.2 C.3 D. 4 E. 5

C.eitherlor?2 Al
F.1&4 G. 2&3 H. 3&5
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O II
o] TR

Al B.2
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