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piperidine have been found to be quite impure.
Intensive fractional distillation yields a pure
product which is described. This pure product
yields physiologically active derivatives of mark-
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edly different properties from those prepared from
impure samples of piperidine.
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The Effect of the Purification of Piperidine on the Activity of Derived Local
Anesthetics'

By T. H. Rimper anDp E. S. Cook

In a previous paper? it was mentioned that an
apparent slight increase in the purity of piperidine
caused a marked increase in the local anesthetic
activity of Diothane (piperidinopropanediol di-
phenylurethan hydrochloride) and defails of the
purification of piperidine were given. The present
paper reviews the chemical properties and pre-
liminary pharmacological activities of a group of
compounds of piperidine and 2-methylpiperidine,
one of the contaminants present in commercial
piperidine. We have found that there is little if
any detectable chemical difference between the
anesthetics prepared from the purest piperidine
and those prepared from less pure fractions, but
an as yet unexplained major difference in physio-
logic activity exists. The data show that much
less active products are obtained when piperidine
containing either high or low boiling material is
used even though the end-products were recrys-
tallized carefully and repeatedly. In the case of
the pure 2-methylpiperidinopropanediol diphenyl-
urethan hydrochloride a lower activity is also
found.

These findings with the propanediols made it of
interest to use our pure piperidine in preparing
the corresponding homologs in two other series of
local anesthetics, namely, the benzoates and
phenylurethans of the <y-substituted propanols.
Such a pair of benzoates had been prepared pre-
viously by McElvain,® who reported that the
piperidino compound was inactive on the rabbit
cornea, while the 2-methylpiperidino compound
(metycaine) gave a fifteen-minute anesthesia in
29, concentration. Brill* had also prepared ~-
piperidinopropyl benzoate and found it to have
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local anesthetic properties although no quantita-
tive measurements were reported. On reprepar-
ing these compounds we found the piperidino-
propyl benzoate made from our pure piperidine to
be only slightly less active than the 2-methyl-
piperidino derivative. The +y-piperidinopropyl
phenylurethan had been reported previously by
us® but «-(2-methylpiperidino)-propyl phenyl-
urethan is a new compound. Here, as with the
corresponding propanediol diphenylurethans, the
unmethylated compound was the more active.

Experimental Part

Piperidinopropanediol diphenylurethan hydrochloride
(Diothane) was prepared by a procedure essentially un-
changed from that originally reported.! Samples were
made from the previously reported specially pure piperidine
fraction having a reboiling range of 105.4-106.2°, uncorr.,
75%, boiling at 105.8°,7 as well as from Eastman Kodak
Co. piperidine (reboiling range 103-107.6° and representa-
tive of the piperidine from which the early laboratory
samples of Diothane were made), a low fraction (reboiling
range 101-106°), and a high fraction (reboiling range
104.8-116°). The following comparison is found between
thenew Diothaneand theold# meltingpoint (original) 201~
202°, corr.; new 203.5-205°, corr. (capillary). Anal.
Caled. for CyH0ONsCl: C, 60.87; H, 6.51; N, 9.69; Cl,
8.17. Found: original sample, C, 60.99; H, 6.55; N,
9.44; Cl, 8.20; new sample, C, 60.76; H, 6.41; N, 9.37;
Cl, 817. No solubility differences (solubility = 1.03%,
at 25°).

2-Methylpiperidinopropanediol diphenylurethan hydro-
chloride was prepared in the same manner., 2-Methyl-
piperidino-propanediol, m. p. 69-71°; 2-methylpiperidino-
propanediol diphenylurethan hydrochloride, m. p. 192.2-

194°, corr.; mixed m. p. with Diothane 199.4-201.4°,
corr. Anal. Caled. for CuH,OsN;Cl: Cl, 7.92. Found:
Cl, 8.01, 8.01.

v-Piperidinopropanol and phenylurethan hydrochloride
prepared as previously reported.® Benzoate hydrochlo-
ride, m. p. 190.6-192.6°, corr., (McElvain® gives 186-188°
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uncorr.). This compound was also prepared from East-
man Kodak Co. piperidine and melted at 190-192°, corr.

v=-(2-Methylpiperidino)-propanol was prepared from
2-methylpiperidine (reboiling range 117-119°?) and tri-
methylene bromohydrin in the presence of anhydrous
potassium carbonate by heating on the steam-bath for
three hours and then in the oil-bath at 135-145° for three
hours because of the low reactivity of 2-substituted piperi-
dines.? Water white liquid, b. p. 110-112° at 10 mm.
v-(2-Methylpiperidino)-propanol phenylurethan hydro-
chloride prepared in previously described manner,® m. p.
218.5-219.5°, corr. Anal. Caled. for C;oHqO:N,Cl:
Cl,11.35. Found: CJ, 11.55.

Pharmacological Studies
Anesthetic activities determined by the rabbit

cornea® and intradermal wheal methods are re-
ported in Table I.

TABLE I

ErrecT oF PURITY OF INTERMEDIATE PIPERIDINE ON
LocAL ANESTHETIC ACTIVITY OF DIoTHANE (0.25% SoLu-

TION)
Duration of Anesthesia, min.
Rabbit Wheal,
Piperidine® cornea human forearm
Pure 67.5 74
Eastman Kodak 40.5 50
Low fraction 36.5

High fraction 45
¢ See Experimental Part for boiling ranges.

This shows that an increase of activity of about
509, is obtained by using specially purified piperi-
dine. Table II compares the local anesthetic
activity of three pairs of piperidino and 2-methyl-
piperidino anesthetics by the rabbit cornea method.

TaBLE 11

LoCAL ANESTHETIC ACTIVITY OF PIPERIDINO- AND 2-
METHYLPIPERIDINO ANESTHETICS

Duration,
Concen- minutes,
tration, rabbit
Compound, hydrochloride of % cornea
Piperidinopropanediol diphenyl- 0.125 36.5
urethan .25 67.5
(2- Methylpiperidino)-propanediol  .125 22
diphenylurethan .26 54
~v-Piperidinopropyl benzoate from
pure piperidine 2 11°
v-Piperidinopropyl benzoate from
Eastman piperidine 2 6.75
v - (2 - Methylpiperidino)-propyl
benzoate 2 14°
v-Piperidinopropyl phenylurethan 1 17
v - (2 - Methylpiperidino)-propyl
phenylurethan 1 12.5

® McElvain, Ref. 3, gives 0.
b McElvain, Ref. 3, gives 15.
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It is of interest to note that in all series the phenyl-
urethans are more active than the benzoates.®
The piperidino derivatives are more active than
their methylpiperidino homologs in the case of the
phenylurethans. While 2-methylpiperidinopropyl
benzoate is more active than piperidinopropyl
benzoate, this difference is much less significant
than previously reported. It may be assumed
that the lower anesthetic activity of earlier
samples of this piperidino derivative was due to
the use of a somewhat impure piperidine and this
seems to be borne out by the sample prepared from
Eastman piperidine.

Discussion

As pointed out in our previous paper, the
significance of these results is their indication that
the physiologic activity of pure piperidine deriva-
tives may differ widely from those prepared from
less pure piperidine. Stress upon the purity of
the piperidine used would, perhaps, be less indi-
cated were it not for the fact that purification of
the resultant anesthetics to apparent chemical
purity does not give an end-product of maximum
physiologic activity. It must be pointed out that
the probable percentage impurity of such com-
pounds is incapable of explaining the great varia-
tion in activity. We believe that a paper to be
published elsewhere will provide an adequate ex-
planation.

Summary

The use of piperidine of increased purity in the
production of Diothane has for several years con-
sistently given a product having considerably
greater anesthetic activity than that shown by the
original laboratory samples.

One of the contaminants in piperidine is 2-
methylpiperidine. Its effect has been demon-
strated in three pairs of local anesthetics contain-
ing piperidine and 2-methylpiperidine, respec-
tively. The unmethylated homologs are more
active in the phenylurethan series but the reverse
is true in the benzoate series. The greater topical
anesthetic activities of phenylurethans as com-
pared to benzoates are again apparent in these
series.
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