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Although ovptically active aliphatic ethers containing a
(1)

been made to relate the value of their apecific rotation at

sec,butyl group are known since 1866 , no attempts have

different wavelengths, to their optical purity.

The 0.R.D. of aliphatic ethers, systematically investi-
gated in the case of a geries of ethers of ;’—nonanol'(z) bet-
ween 678 and 436 m/u, appears to be complex, the complexity

being attributed to the presence in the ethers of two chromo-
phoric systems (3). .
We have prepared the series of aliphatic ethers (I) and

(4)

(IT), having known optical purity , and we heve investiga-

ted their optical rotetory dispersion,
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The molar rotstion, the relationship between absolute
structure and sign of rotation at %89 m/u in the absence of
solvents and the optical purity of the samnles of ethers used

are reported in Table 1.

TABLE 1

Molar rotation (at 589 m/u) and optical purity of some

o»tically active alkyl ethers.

Compouna [M]gB Coticel
) (homos.) | PUFitYs
I y
(+)(S)-[§gg.butyl]—ethv1~ether +23.910 80.0
(+1(3)- [2=methylbutyl |-methyl-ether [ 0,650 02,1
(+)(8)- [2-methylbutvl]-ethyl-ether | 1.15° 0 4
(+)(3)- [2-methylbutyl]-i.propyl-ethers 1.610 e, 1
(+)(37—[?—methy]butyl]~2,buty1—ether L 1,780 ge, 4
(L)(St'[2”methy1butvl]—1.buty]-ether b 2.2A0 a7.0
(+)(8)= [2-methylbutyl]-t.butyl-ether |+ 0.23¢ o
(+)(5)=[3-methylpentyl] -ethrl-ether |10.57° 05.8
- —

The datz clegrly show thet the well known very Jow [Y]D
velues of the [2—methy1bnty1]-%lxy1 athers (I7) ars not suc
to low optical purity of the samples <40>, M™prthorirora 2t
589 m A the relationship between the sigm of rotation, in the
absenée of solvents, 2nd the shsolnte structure of tie asymre-

=)
(,),
o

tric carbon atom is the sare zs in the persfiine
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However the value of the optical rotation at 589 m/u for
the ethers of series (I) is much higher than that of the corre-
sponding paraffin when n=0, becomes lower for n=1 and reaches
a value not very different from that of the corresponding paraff:
for nw2.

The 0.R.D. curves of the ethers of the series (II), re-
ported in Fig.1, show a maximum which is not due to & Cotton
effect (6); according to earlier literature suggestions (3),
these curves might be interpreted by assuming thet in the comp-
ounds investigated are present two chromophoric systems giving
opposite contributions to the rotatory power,

This interpretation seeme to be confirmed by the remark-
able difference between the O0.R.D. curves of the gseries (I)
ethers and the 0.R.D, curves of the corresponding complexes
(ITI) of these ethers with A1(i.C H))

479’3’
gyvaten of the ethe{eal oxygen is drasticelly changed by the

in which the electronie

presence of the )5'~ : < bond.
In fact the 0.R.D. curves of type (III) complexes (Fig.2)
follow very closely a one term Drude equation with the value
of the constant X in the range of that one found for the pa-—
raffins. Therefore a strong decrease or a suppression of the
contribution by the ethereal chromophoric system to the optical
rotation due to the complexation, can reasonably bz postulated.
On this basis we propose the following interpretation

of the experimental facts we have observed:
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in the series (II) ethers, having absolute structure (8),
the chromophoric system connected with the ethereal group
gives a negative contribution to the rotatory power while
the second chromophoric system, similar to that one of
the paraffins, gives a positive contribution. As both

the contributions are of the same order of megnitude at
least between 600 m/u and 300 m/u, the moler rotatory
pcwer of the ethers are very small while the molar rotat-
ory power of the complexes with Al(l.c4H§)3, in which

the contribution by the oxygen ztom is decreesed, is much
higher than that of the ethers.

Admitting that the chromophoric system connected with the
ethereal oxygen gives similar negative contributions im
211 the ethers of the series (II), the displacement of

the 0,R.D., curves maxima, by changing the structure of

the not asymmetric alkyl group (Fig.1), might be due to
the variation of the positive comtribution to the rdétatory
power by the chromophoric system connected with the (S)
alkyl group. Such a contribution can be evaluated from

the rotation of the corresponding peraffins having a

)(!H2 group in the place of the -0~ group of the ethers(7).

In [1-methylprOpyl]-ethyl-ether (I, n=0) the two chromo-
rhoric systems give contributions of the same sign to
the optical rotation. The molar rotatory power of the ether

is therefore higher than that of +the corresponding
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paraffin (3-methyl-hexane (8)) but smaller than that one
of the complex with Al(;.04H9)3 (Fig.2).

In the (S)[3—methy1penty1]—ethyl-ether (I, n=2) the contrib
ution of the chromophoric system connected with the oxygen
atom is negative but much smaller than that observed in the
series (II) ethers according to the larger distance between
the oxygen atom and the asymmetric carbon atom, Therefore
the molar rotatory power of the ether is slightly lower
than both those of the corresponding paraffin (3-methyl-
octane (8)) and of the complex with A1(3.04H9)3.

According to our hypothesis the large differences in molar

rotations we observed in the ethers and in their complexes

should be related much more to electronic factors than to differ

ent conformationel equilibria,

Experiments are in progress to investigate if 0.,R.D. curves

of ethers and of their complexes with Lewis acids can be used

to determine the position of the ssymmetric carbon atom with

respect to the oxygen atom, not only in simple aliphatic ethers

containing a gec.butyl group as shown by our data, but also in

compounds of other series containing ether groups.
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| Fig 1 Molecular optical rotatory
dispersion curves (homogeneous) of:
~-2F
A (+)(S)2-methyl bulyl]-i bulyl-ether
~at B (+)}s)2-methyi butyi]-n. bulyl-ether
A (+)(S)Y2-methyl butyl]-i.propyl-ether
© (#)(s)2-methyl buryl]-ethyl-ether
“4T @ (+)(S)[2-methy! buryl] ~-methyl-ether
N (H(s)2-methyl butyl] -k buryl-ether
-5}t
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FlG. 2
Molecular optical rolatary
dispersion curves (isocfane)
of some alkyl ethers —o—
and of their complex with
(i-CH M —a—

A)(¥S)Bec-butyl-ethyl-ether (optical purity 80%)
B)(+Xs)2-metylbuty}-ethylether(oplical purity 38 %)

Q

(+)5)E3-metyipentylethyl-ether(optical purily 96 %)
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