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It occurred to one of the authors that it would be of interest from
chemotherapeutic standpoint to prepare a hybrid molecule betweem
cther and eyclopropane. Pursuant to this concept the anesthetic agentsg
cvprome (1) and cypreth (2) ethers, were synthesized and studied®
Later eyprethylene ether (3), containing the essential chemical linkage8
of eyclopropane, ethyl ether and ethylene, was prepared and studied ili
znimals and man. Although cyprethylene ether appeared to be an exg
cellent anesthetic agent in animals and proved meritorious in producin

anesthesia in a limited number of cases in man, difficulties encountereg
in the synthesis of the compound, at present at least, preclude the posg
sibility of its extensive nse. Continuing our studies of similar ether§
as anesthetic agents, our attention was directed to an isomer of cypreg
thylene ether, namely isopropenyl vinyl ether. The relationship chemi2
cully among these compounds is apparent from the following formulas%
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PavysicaL PROPERTIES §

Propethylene ether (4) is a colorless, mobile liquid, possessing §

characteristic odor, slightly resembling cyclopropane. The specifi§
eravity of propethylene ether is 0.786 at 20 C.; the boiling point is 55 Cé
The compound contains less than 0.1 per cent of acetone as an impurityg
It is stable in alkaline and neutral media, but rapidly hydrolyzed inte
acetone and acetic aldehyde by strongly dissociating acids. Propethyd
lene ether dissolves in water to the extent of 0.4 cc. per 100 cc. of wateg
at 25 C., while 8.6 cc. of ethyl ether dissolves in the same volume of wateg
under the same conditions. The vapor pressure at 25 C. is 256 mm.2
that of ethyl ether, at the same temperature, is 532 mm. (5). =

* From the Department of Pharmacology, School of Medicine, University of Maryland :m§
the University and Union Memorial Hospitals of Baltimore, Md.
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The inflammability range of propethylene cther is of the same ord&
of magnitude as that of ethyl ether, namely, between 2 and 3 per cei.

PraraacoLocy
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Propethylene ether exhibited promising anesthetic syndromes (4)
mice, rats, dogs and rhesus macacus monkev The poteney of prg:
pethylene etller is three to four times o-leater than that of ethyl ethei;
Its potency approaches that of chlorofm m. The anesthetic index cﬁ'
propethylene ether, measured on the dog, is 4.32, that of ethyl eth&:
2.00 and that of chloxofmm 1.62 (2). The concentratmn in the blod
of the dog and monkey under surgical anesthesia is approximately %
mg. per cent. In the dog, rat and monkey, long anesthesias of one %
three hours produced no kidney or liver damage. The blood plessu%
remains high and the pulse g good in the dog undel deep surgical lmeg
thesia w1th plopethx lene ether Under surrrlcal anesthesia with pm-
pethylene ether in the dog and monkey, thele appeared no significagt
difference in the form or regularity of the electrocardiograms. Tig
heart rate was, as a rule, slightly increased.

First ANESTHESIA 1IN Max
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After the completion of the pharmacologic studies, including an
thesias in more than 100 animals, we deemed that the properties
propethylene ether warranted its trial as an anesthetic in man.
June 30, 1943, at 11:30 a.m., one of us (J. C. K., Jr.) administered pre
pethy lene ether to an aneqthetlst Constance Black, by the open dm@
method. The induction period was about sixty seconds. Light anc®
thesia was continued for two minutes. The recovery was rapid ard
uneventful. The subject stated that the vapors did not irritate ﬂg
upper respiratory traet.
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SUBSEQUENT ANESTHESIAS 1IN Max

The authors wish to emphasize that this report of the first 34 eds@
of surgical anesthesia with propethylene ether is purported to con\'@
only a ﬁlst apprO\lmdtlon of the value of this anesthetic in man. I3
these anesthesias, the primary consideration was the safety of the pag
tient and frequently complete relaxation was sacrificed for a h"lm:r
anesthetie plane, owing to the solicitude of the anesthetist. The casea,
however, cover a large number of surgical procedures and serve
demonstrate the avmhlnllty and safety of the new agent. The opelgg-
tions performed under propethylene ether zmestl)esia were as 10]]0\\'2

Hemorrhoideetomy ... oL, 1 Tueision and Drainage of Abscess ....... 2
Choleeysteetomy | 1 Tterine Suspension ........ -
Appendectomy 5 Excision of Skin Tumors .. .. .53
Prostatectomy . . 1 Dilatation and Curettage ... P
Varicose Vein E'(usxon . . 2 Perincal Repairs ............ LR
Herniotomy . .. 10 Rel of Abdominal Adh Loh
}Iysterectomy ........................ 2 Colon Anastomosis ..........ceviuinii.n 1
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In this group the longest administration of propethylene ether wag
one hundred twenty-five minutes.

AXEsTHETIC TECHNICS
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Propethylene ether was administered by a variety of methods, e.
apen drop; open drop with oxygen under the mask; closed circuit with
oxygen; closed circuit with nitrous oxide and oxygen; eyclopropane ung
oxygen and pentothal sodium. The agent was admlmstered with an
without preoper ative medication. The potency of propethylene etllc?—
as measured in laboratory animals is far greater than that of eth\g
cther. This appears to hold true for man and is manifested by a shorteg
pouod of induction and a lesser amount of the agent requu‘ed for a
«iven anesthesia. The higher boiling point of propeth\ lene ether r(S
duees the amount of the nnesthetlc agent disseminated through the suid
rounding air during the induction period, when the open drop metho
ix emploved. A large evaporating surface on the mask was found ay
vantageous to facilitate rapid volatilization. A tight fitting mask wa§
found especially beneficial. Breath-holding and laryngeal spasm o&
curred very infrequently.

RELAxATION DURING SURGICAL ANESTHESIA
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In the foregoing anesthesias, relaxation of the abdominal musculad
ture was comparable to that obtained during the same plane of ethyk
ether anesthesia. In 2 negroes with a hlstorv of alcoholism, smtnblg
relaxation was obtained on]v with some dlfﬁcult\’

Broov Pressuke, Puise axp Respiratioxy Durnixa
SURGICAL ANESTHESIA
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The data assembled on 34 cases of surgical anesthesia with ]n(m
pethylene ether show that the blood pressure remains significantly wmig
affected during the anesthesia. The pulse is not usually affected in mtg
or volume. The respiration is deep and regular under the anestheti®
agent, and like ethyl ether, propethylene ether appears to be a mil
reflex respiratory stimulant during the induction period.

PosTOPERATIVE gEQUEL.»\E
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In a series of 34 cases it is impossible to draw any significant con
parative conclusions with regard to postoperative qequelae Many OLE
the patients had no symptoms whatsoever. The recovery period .1p-*
proaches that of cyclopropane anesthesia in its rapidity. Vomiting oc=‘
curred in about one-third of the cases. Many of the patients were give
premedication with morphine which many times vitiates any smnﬂg
cance that may be attached to postoperative nausea.

Tests of renal and hepatic function were not performed on thes@
patients.
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The pharmacology of propethylene ether in many species of ang
mals showed it to be more potent than ethyl ether and to exhibit &
much shorter induction period. The former was shown to obtain if
man since from one-quarter to one-third the amount (measured by
volume) of propethylene ether was required as would probably hav@
been requned of ethyI ether. 1Its potency permits a high concentratxoﬁ
of oxygen in the respired air, and hence the avoidance of hypoxia. le
induction period with a closed system in man appears to be deﬁmto]g

shorter than that when ethyl ether is employed. g
o0
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Stvaymary axp CoNCLUSIONS 3
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1. Isopropenyl vinyl ether, so-called propethylene ether, an isomey

of cyprethylene ether, is an anesthetic agent in man, as has been show§
previously (4) in many other species of animals.

2. Human beings under propethylene cther anesthesia exhibit g
anesthetic syndrome similar to that produced by ethyl ether aneﬁthcslgg

3. The authors refrain from drawing conclusions with regard to tllg
relative advantages or disadvantages of this anesthetic agent. Th.
propethylenc ether is less volatile (hoils at 19 C. higher) and is mors
potent than ethyl ether is observed from the data assembled. The :
anesthesias in man herein reported in con,]unctlon with pllarmacolo"l&-z
experiments indieate that propethylene ether in skilled hands is a safg
anesthetic agent.

4. The authors wish to emphasize again that our knowledge of tlm
action of this agent on man is still inadequate and our data are fra:
mentary. More work, which is in progress, will be necessary to estalg
lish the position merited by propethylene among the general anesthct@
agents.
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The nuthors are indebted to Miss Mary J. O’Brien of the University Hospital for condu,
ing 8 of the recorded anesthesias.

The authors are also indebted to the Ohio Chemical and Maunufacturing Company, Clev|
land, for supplying us with generous samples of propethylene ether.
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