ProbucT No.
18-Crown-6
(1,4,7,10,13,16-hexaoxacyclooctadecane)
revised 4 / 96 2 pages
PROPERTIES: NUCLEOPHILIC AROMATIC SUBSTITUTION OF UNACTIVATED AROMATIC
HALIDES'® c MeOK o
Molecular formula ...... CH,40, @: Torownetha ™ @
EW. oo 264.32 o™ °' oo
ILP. oo 39-40° o (o] PRODUCTION OF PHENACYL ESTERS920
RTECS#......cooovn, MP4500000 [0 0] CH; o
CASNo. ... 17455-13-9 cH coon + srcmd(/ Vo, croun eiver
: o
o/
LITERATURE REFERENCES: Q 0
CH; co,cu,c—@—sr
Fieser 4, 142; 5,152 6, 133,7,76, 8, 128. 9, 126 08
cH, 98%

"Crown ethers" i1s the common name for a group of
macrocyclic polyethers which have become valuable tools in
organic synthesis as a result of their ability to solvate alkali,
alkaline-earth and transition-metal cations in nonpolar, aprotic
solvents.* The selectivity of the crown ethers as complexing
agents results from the definite size of the crown cavity, which
only admits cations of comparable ionic radii. 18-Crown-6 has an
estimated cavity diameter of 2.6 - 3.2A and is most suitable for
complexing with K*, NH,*, and Rb" (ionic diameters 2.66, 2.86,
and 2.94A, respectively).**

When a salt is dissolved in an aprotic solvent using a crown
ether, the anion is exposed in such a way that it becomes highly
reactive. The nucleophilicities of these exposed ("naked") anions
toward organic and inorganic substrates have been the subject
of increased research in recent years, as evidenced by the
applications below.

SOLID/LIQUID PHASE-TRANSFER CATALYSIS®

KF, 18-crown-6 CH.(CH.).F
SN J(CH2),

KCN, 18-crown-8 (ref. 7)
CHCl —— e
Q < CH.CN @cmm
94%
CH{CH,),NO,  (ref. 8)

CH,(CH,),Br

KNO,, crown ether.

CH,(CH,),Br CH.ON

LIQuUID/LIQUID PHASE-TRANSFER CATALYSIS> !

Kl
CH,(CH,),Br crown ether CH,(CH,),I
100%
FORMATION OF HALOCARBENES!?14
R b ci_ cl
Ar—CH=CH, CHCl,, base A 87%
crown ether Ar

CATALYST IN NABH, REDUCTIONS IN AROMATIC SOLVENTS®®

NaBH, H
_—
0
Q’ crown ether OH
BASE-CATALYZED ELIMINATION REACTIONS17

Crown ethers have been found to increase reactivity and
influence product geometry.

base
Ar —— Ar  + Ar

OTs
with crown ether, 1hr. 70% 30%
without crown ether, 42hr.  9.3% 90.7%

FORMATION OF AROMATIC RADICAL IONS?122

Radical anions of benzene and toluene can be generated by
adding 18-crown-6 to alkali metals like sodium and potassium in
nonpolar solvents.

OxipATION WITH KMNO,, IN BENZENEZ3
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—_ e ——
'CH,COOK

CATALYST FOR DECARBOXYLATIONS?*
The reaction time has been reported to decrease by a factor
of 10° when using crown ethers.

~
NS

crown ether.

COONa
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CATALYST FOR THE PRODUCTION OF DIAZOMETHANE?®
Crown ethers simplify the synthesis of diazomethane from

hydrazine and chloroform, also increasing the yield.

H,N-NH,*H,0 + CHCI, KOH, crown ether

SAPONIFICATION OF STERICALLY HINDERED ESTERS?®

CH,N,

CH, CH,
KOH, crown ether,
CHy COOR ———————— = CHjy ~COOK "+ ROH
toluene . .
CH, CH,

PEPTIDE SYNTHESIS?’

18-Crown-6 was found to function as a catalyst in the
quanittative esterification of a chloromethyl resin by the potas-
stum salt of a -Boc amino acid under mild reaction conditions.

ToxXICITY AND HANDLING

Very little is known about the biological activity of the crown
ethers, but limited acute oral toxicity studies reportedly showed
that 18-crown-6 caused CNS effects.?® It has also been suggested
that the crown ethers may be readily absorbed through skin. Since
its toxicological properties have not been fully investigated, it 1s
advised that 18-crown-6 be handled with due care by persons
wearing gloves and working in a well ventilated fume hood.
All contact and inhalation should be avoided.

DisposaL

Incineration. Observe all federal, state and local laws.
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Aldrich Chemical Company, Inc.

1001 West Saint Paul Ave., Milwaukee, WI 53233
Telephone 414-273-3850 Fax 414-273-4979 Internet aldrich@sial.com
800-231-8327 800-962-9591

Aldrich warrants that its products conform to the information contained in this and other Aldrich publications. Purchaser mustdetermine the suitability of
the product for its particular use. See reverse side of invoice or packing slip for additional terms and conditions of sale.




