A NEW POTENT ANALOGUE OF NISENTIL
J. Leg, pa p., W. M. BENSON, M.D., PH.D.,* and F. F. FOLDEs, M.D.*¥

Previous work has shown that the diastereomeric 1,3-dimethyl-4-phenyl-4-pro-
pionoxypiperidines have  powerful analgetic activity in experimental animals (1).
The a-chastereomer, Ro 2-1196 (= alphaprodine hydrochloride = Nisen-
tl ®HC!), is less active (about equal to morphine m rats) but better tolerated
than the g-diastereomer, Ro 2-1779, snd was mtroduced commercia]ﬂy as a short-

acting analgetic (2,3,4).
TABLE 1

1-METHYL-3-SUBSTITUTED-4-PHENYL-4-ACYLOXYPIPERIDINES

CGHE\\C/OCO R?

0o’ NCH—R

HzC\\ /CHz
N HX

CHs
ADsp  LDso
Compound MP (Intravenously
Ro 2- R R HX (corrected) 1nmice, mg /kg )
1196 methyl (a)t propionoxy  hydrochlonde 220-221 080 510
1779  methyl (B8)1 propionoxy  hydrochlonde 200-201 030 548
1932 ethyl® 1 propronoxy  hydrochlonde 230 074 450
7113 allyl (a) propionoxy  hydrochlonde 185-186 007 457
7839 allyl (B) propionoxy  hydrochlonde 202-203 026 530
7825 allyl () butyroxy hydrochlonide 151-152 025 375
7826  allyl () acetoxy hydrochloride 211212 045 -675
7176 n-propyl (a) Ppropionoxy hydrochlonde 203-205, 225 480
7142 dibromoallyl («)  propionoxy  hydrochlorde 182183 136 530
7471 crotyl (a) propionoxy  d-tartrate 95-97 28 40 575
7483 crotyl (B) propionoxy  maleate 126-130 21 50 535
7482  n-butyl® propionoxy  d-tartrate 140143 2000 415
7516 n-hexyl* propionoxy  dl-malate 98-100 2000 275
7994/1 benzyl® propionoxy  hydrochlonde®*® 207-~208 240 390

*Relative configuration unknown-—probably («)
#*#Tested as dl-malate (water soluble, non-crysialline)
1Other pharmacological results pubhished m (1)

*Departments of Chemical and Pharmacological Research, Hoffmann-La Roche Inc, US A
®*Department of Anesthesia, Metcy Hosptal, Pittsburgh -and the Section of Anesthesiology,
Department of Surgery, Umwversity of Pittsburgh School of Medicine, Pittsburgh, Pennsyl-

vama, US A
363
Can Anaes Soc J, vol 3, no 4, Oct, 1956



364 CANADIAN ANAESTHETISTS SOCIETY JOURNAL

With the hope of obtaining compounds with quahtative and quanttative
differences in analgetic potency, the structure was modified to obtam the I-
methyl-3-substituted-4-phenyl-4-acyloxy-piperidines described in Table I, which
also presents the values of .analgetic activity (ADso) and toxiaity (LDso) of the
compounds when admmistéred mtravenously to mice. Analgesia was assessed by
mechanical compression of the tail. All compounds were tested in the form of
racemates.

One of these agents, viz, Ro 2-7113 (1-methyl-3-allyl-4-phenyl-4-propionoxy-
piperidine hydrochloride), while of the same order of toxicity as Ro 2-1196, was
found to be considerably more active. The favourably high ratio between the 50
per cent lethal and analgetic doses is evident from Table II. In rats, Ro 2-7113

TABLE II

ANALGETIC AcTIviTy AND Toxicity or Ro 2-7T113 aND
Ro 2-1196 mv MicE, Rats anp RaBBrTs

Compound ADso* LDso Ratio

Animal Route RO 2- mg /kg mg /kg. LDs0/ADs0
Mice IV, 7113 007 460 6530
Iv. 1196 0380 510 638
Rats IV 7113 005 13 4 268 0
iv 1196 062 250 40 3
SC 7113 013 800 615 4
SC. 1196 100 500 500
PO 7113 120 1250 104
PO 1196 210 900 43
Rabbats Iv. 7113 06 78 1300
Iv 1196 20 220 110

#Calculated m mice and estimated for rats and rabbits For latter species, doses
represent those required to prolong reaction tume 100 per cent

exhibited a high order of analgetic activity when measured by a modification of
the Ercoli and Lewis technique (5). The ratio between toxicity and analgesia
was greater than that of Ro 2-1196 when the drugs were given intravenously,
subcutaneously or orally. In rabbits, comparable results were obtamned by the
intravenous route of administration, although equivalent degrees of analgesia
were associated with similar degrees of respiratory depression when studied by
combining the Ercoli and Lewis techmque for measurement of analgesia and
the Wright technique (6) for measuring minute volume exchange. Significant
analgetic effects were also demonstrated in the dog.

Clmical tnals with Ro 2-7113 were carried out on a limited scale by the oral
and intravenous routes. Thirteen ambulatory patients with inoperable malignan-
cies received alternately 2 to 6 mg. Ro 2-7113 or levorphan. The drugs were
administered orally, 4 to 8 hours apart, for periods ranging from 4 to 97 days.
The onset, duration, and degree of analgesia and the incidence and severity of
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side effects were recorded following the use of both compounds. A comparative
analysis of results could not be made because of the progressive nature of the
underlyng pathology. However, the impression was gained that the onset, degree,
and duration of action of identical oral doses of Ro 2-7113 and levorphan were
quite similar. The incidence of side effects such as drowsiness, vertigo, and
nausea was usually lower and the seventy less marked after the administration of
Ro 2-7113 than after levorphan. Admimstered intravenously on a weight basis, Ro
2-7113 was found to be 2 to 3 tumes, 10 times, and 25 to 30 times more potent
than morphimne, alphaprodine, and meperidine, respectively. By this route, the
duration of action of Ro 2-7118 and alphaprodine was approximately equal. As
with other potent narcotic analgetics, large doses of Ro 2-7113 produced marked
respiratory depression which was readily antagomzed by levallorphan.

Ro 2-7113, in combation with levallorphan, was wused mtravenously for
supplementation of NyO—O, anaesthesia in 230 patients. The initial dose of Ro
2-7113 was 0.1 mg /kg. and that of the narcotic antagonist, 0.02 mg /kg. The
anaesthetic management (7) was the same as that used for 852 patients who
received 1 mg /kg. of alphaprodine and 0.02 mg /kg of levallorphan as initial
doses. In these two series, the effects of Ro 2-7113 and of alphaprodine were
identical for all practical purposes

The prehminary observations here reported suggest that Ro 2-7113 may become
a chimcally useful analgetic.
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