Important Reactions from Chem2310
|. Reactions of Alkenesand Alkynes
A. Electrophilic addition reactions:
1. Hydro-hao-addition: ionic mechanism

RCH=CH, + H—x — ROH—CHs  x=F cl,Br,I

X
X
\
RC=CH + H—X —> R/C_CHs X =F, Cl, Br, |
(excess) X
Markovnikov

2. Hydro-hdo-addition: radical mechanism

peroxide

H,0;
RCH=CH, + H—X —— RCH,—CH;,
X

anti-M arkovnikov

3. Halogenation
— —X —» RCH—CH
RCH=CH, + X=X 72 x=cl Br |
X
X X
— — >  RC—CH
RC=CH + X=X T X =Cl, Br, |
(excess) X

4. Addition of alcohol and water

¥
RCH=—CH, + H,0 — > RCIZH—CHg
HO

H+
RCH=CH, + HOCH; — RCH™—CHs;
H3CO

RC=CH + H,0 —_— R|(|3—CH3
0]



5. Oxymercuration

1) Hg(OAcC)2,H20, THF

2) NaBH,, NaOH
RCH==CH,

> RCH—CH;
HO

1) Hg(OAc),, CH30H, THF
2) NaBH,, NaOH

RCH=CH, > RCH—CH,
H,CO
6. Hydroboration
1) BH3, THF
2) H,0,, NaOH, H,0
RCH==CH, RCHZ—Clin
OH
1) disiamylborane, THF
o 2) H,0,, NaOH, H,0
RC=CH > RCHZ—lcle
o}
I1. Hydrogenation/Reduction
- Ha, P d/C (or PY/C,Ni)
RCH==CH, » RCH,—CHj

Ho, Pd/C (or PYC, Ni)

RC=CH » RCH,—CH,
Ho, Lindlar's
catalyst R R
RC=CR’ >
H H
Naor Li R
NH3 (lig.) H
RC=CR' >
H R

[1. Diels-Alder reaction
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I11. Radical Halogenation

Xz
HsC—CH, > H3C——CH, X, =Cl, or Br,
hnorD |
X
X
X,0rNBS % = Cl B
2 = 2 0 bl
hn
(X =Brwhen NBS is used)
X
X20rNBS \/\ XZ:C|2 or Brz
X _— X
hn

(X = Br when NBS is used)
V. S\v1, S\2, E1, and E2 reactions

See chapter 10 for examples.
V. Reactions Involved Alcohal

A. From Alcohol to Alkyl Halide

HX
R—OH —_— R—X X=Cl Br, |
D
MsClor TsCl X~
R —— — R—X X=C| B, |
pyridine D

B. One-carbon extension

H MsClor TsCl "CN

R — CN
pyridine D
C. Dehydration
| | HpS04 | |
—C—C— —C—=C— + HZO
| | D
H OH

D. Cleavage of Ether

HX

R—OR ——» RX + ROH (0rROH+RX) X=C|Br, ]I

D



E. Ring-opening Reactions of Epoxides

Q OH
* CH3////' /
.C— —» CH,CH,®»C—CH
CH4lv C CH» CHZOH 2-H3 2
CH2CHgz H;CO
HO
CH30 ~ c—ch
weC—CH CH,\Ilv,C—CH,
CH3" 2 CH3OH 3

CH,CH3 OCHj3

F. Reaction of Grignard Reagent with Epoxides (two-carbon extension)

Q
Mg H,C—CH, H" OH
RBr ——> RMgBr CHy—
THF g 2—CH,
(or ether) R
V1. Reaction of Gilman Reagent
2 Li
RBr — > RLi + LiBr
THF
(or ether)
2RLi + Cul = R,CuLi + Lil
Gilman reagent
(organocuprae)
RX + RyCuLi ——= R—R' + RCu 4+ LiX



