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Interesting Chemistry:
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‘Wie the structure of the products tha you expeet fom the eaction of 1-methylcyclobexanol wih
(@) concentrated HCI and (b) concentraed H,SO,. Compare and contrast the mechanisms of the
w0 processes. (Hint: Compare the relative aucleoptilicity of CI- and HSO, . Caution: When
‘writing mechanisms, use “arrow pushing” o depict lectron flow; write ou every siep separaely;
formulate complete siructures, including.charges and relevant cleciron pais; and draw expict
eaction armows to connect tarting matetals or nlermodiates withthef respectve products. Don't
use shortcuts, and don't be sloppy!)





image8.tmp
Predict the major product from the following reactions.

(@) 2 Methyl-3-pentanol + H;S0,, CHLOM solvent  (b)
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Rearrangement in Solvolysis of a Haloalkane

won e 1 1 oo,
ay |,
and—demen, @, ol denon, o end—domen, + none
H‘é “H,CHy HC CH,CHy HA,I' LLHA:H‘
Soassoint byt P
iy L ity
——— s

Give a mechanism for the preceding reaction. Then predict the oulcome of e eaction of 2-chloro-
4methylpentane with methasol. (Hint: Try two successive hydide shifs (0 the most stable:
carboction.)
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Rearrangement in E1 Elimination
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(®) Give mechanisms fo the preceding I reactions. (b) Treatment of 4 methylcyclohexanol with
ot acid gives I-methylcyclobexene. Explain by a mechanism. (Hint: Consider several sequeatial
H shifs)
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Exercise -8

Working with the Concepts: Formulating a More Complex
Carbocation Rearrangement

Molccules of the type A have boca shown o dehydrae (o B Formulate & mechanism.

HC
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Try It Yourself

AUIO0'C, 3.3-imethyl-2-butanol gives thrce products of E1 reaction: one derived from the car
bocation present. prior 10 rearrangement, the other (wo from that formed afer an alkyl sl has
taken place structures of theso elimination products.
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‘Supply reagents with which you would prepare the following haloalkanes from the cortesponding.
alcohols.
Br
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5 E i O

Inthis perspective, sx o the Inthis perspecive, 0 of the O atoms
Hatoms are idden by the are masked by the attached carbons
atached carbons (marked by (marked by arrows).

arrows).
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Boiling Points of Eters and the Isomeric 1-Alkanols

Boling Bolling

Ether Name Point CC)  T-Alkanal point (C)

CH,0CH, Methoxymethane: 30 CHCHOH 5
(Dimethyl ether)

cnocHcH, Methoryethane 08 CHCHCHOH — ®4
iyl methy! ether)

CHCHOCHCH,  Ethoxyethane. W5 CHYCH)OH 3
(Diethy! ether)

(CHCH.CHCH),0  1-Buoxybutane w2 CH{CHY,OH 1945
(Dibuiyl cther)
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permanganate (KMnOy), a deep-violet solid, completely insoluble in benzene, is readily
dissolved in that solvent if 18-crown-6 is added 1o it. This solution is uscful because it
allows oxidations with potassium permanganate (o be carried out in organic solvens. Dis-
solution is possible by effective solvation of the metal fon by the six crown oxygens.
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The following ethers can, n principle, be made by more than one Willimson ether syathesis
Consider the relative merits of your approaches. (a) 1-Elhoxybutane; (b) 2-methoxypentane;
(©) propoxycyclohexane; (d) 14-diethoxybutane. [Cantions: Alkovides ar strong bases. What is
wrong with 4-bromo-1-butanol as a staring matesial for (@)2]
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The product of the reaction of 5-bromo-3,3-dimethyl-1-pentanol with hydroxide is 4 cyclc eter.
Suggest a mechanism fo is formation.
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Exercise 9-14

Working with the Concepts: Stereochemistry of the Intramolecular
Williamson Ether Synthesis

(1R,2R)-2-Bromocyclopentanl reacts rapidly with sodium hydroxide to yield an optically inactive
product. In contrast, the (15.2R) isomer is much less reactive. Explain.

Strategy

“The first thing 10 do is to write down the two isomeric bromocyclopentanols (even beiter, build
models!), 5o you can visualize their differences. How do these differences affect reactivity?

H Br HO! Br
OH
(1R2R)-2-Bromocyclopentanol  (15,2R)-2-Bromocyclopentanol
The mucleophilic oxyzen and the Here the nucleophile and leaving.

leaving group are trans (ant) aroup are cs (syn)
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Exercise 9-15

Try It Yourself

Bromoalcohol A transforms rapidly in the presence of sodium hydroxide to give the corresponding
oxacyclopropane, whereas its diastercomer B does not. Why? [Caution: Unlike the previous
problem, both substrates are frans-bromoalcohols. Hint: Draw the most stable cyclohexane chair
conformers of both isomers (Section 4-4) and picture the respective transition states for the
intramolecular Williamson ether synthesis.]

o

C(CHy);
A
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Exercise 9-16

‘Write mechanisms for the following two reactions. (a) 1,4-Butanediol -+ H' — oxacyclopentane
(tetrahydrofuran); (b) S-methyl-1,5-hexanediol + H' — 2,2-dimethyloxacyclohexane (2.2-
dimethyltetrahydropyran).
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Reaction of oxacyclohexane (tetrahydropyran; shown in the margin) with hot concentrated HI gives
1,5-diiodopentane. Give a mechanism for this reaction.





image24.tmp
Occumanca of red fide on a baach
noar Quoansiand, Now Zoaland.
Roditidos aro vast phyloplankion
blooms that tun tho s fod,
brown, or groon. Algao that pro-
Worato curing such ovonts can
produco polyothar nourotosins,
ko brovetoxin B, which havo boon
rosponsibl for massivo fish kils
and poisonings of humans who
alo ffocted seafood. Brovotoxin
B binds to socium channals on
norvo and musclo coll mombranos,
causing coll death.

(Crown cthers and cryptands are ofien called ion transport agents and arc part of the
‘seneral class of fonophores (phoros, Greek, bearing, hence “ion bearing”), compounds that
organize themselves around cations by coordination. In general, the result of this iteraction is
that the polar hydrophilc nature of the ion is masked by a hydrophobic shell, hence making
the ion much more soluble in nonpolar solvents. In nature, ionophores can transport fons
through hydrophobic cell membrancs. The ion halance between the inside and outside of the
cell is carefully regulated to cnsure cell survival, and therefore any unduc disruption causes
cell destructon. This property is put o medicinal use in fighting invading organisms with
polyether antbiotics. However, because jon transport affects nerv transmission, some naturlly
occurring ionophores are also deadly neurotoxins (sce below and the cover of this book).

CH,CHy
7

B ey,

Brevetoxins
Ot ot o by e
i i e e
In Summary Acyclic cthers can he named as alkoxyalkanes or as alkyl cthers. Their cyclic
counterparts are called oxacycloalkanes. Fithers have lower boling points than do slcoholsof
‘comparabe size, because they canot hydrogen bond o each other, The Lewis basicity of the
oxygen lone pairs, particularly in polyethers, allows efficient metal jon compleXation.
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prompiing a nawspaper
hoadine exclaiming “Wo have
‘conquered pain.” The photo
‘shows an othor inalorfrom that
poriod. It consists of a lass.
Vossal that contains ather—
‘soaked sponges, conected o
‘afacomask by tubing. Apert
rom R flammabisy, othor

s fary safe, but has the.
undesirabl postanesthetic
offocts of hoadaches and
nausea. It has boon suparsded
by a host of moro affectivo pain
Kiling drugs, but s il popular
n soma developing nations.
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Three Ways of Making Methoxide from Methanol

CH(CHy), o CH(CH),
cmon + Lt encny, e crot + e,
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CHOH + CHCHCHCHL ~—w CHOLI' + CHCHCHCHH
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CHOH + K'H = CHOK' + H—H

WIS Potasm e
hydride
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‘We stall encouner laer many reactons thal require calalylic buse, for exampl, catalytc sodium
‘methoxide in methanol. Assume that you would ke 1o make such a soluion contiaing 10 mmol of
NaOCH, in 1 fter of CH,OH. Would it be all right simply o add 10 mmol of NaOH to the solvent?
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Alkoxides from Alcohols and Alkali Metals

2CHCHIOH + 2Na —> 2CHCHO Na* + H,
2(CHHCOH + 2K —> 2CH)COK' + B,

‘The reactivity of the alcohols used in this process decreases with increasing substitution,
methanol being most reactive and tertiary alcohols least reactive.

Relative Reactivity of RO with Alkali Metals
R = CHy > primary > secondary > tertiary

| DTSN
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‘Wie the siructure of e product that you expect from the feaction of 4-methyl-I-peatanol with
‘conceatrated aqueous HI. Give the mechanism of s formation.





