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Experimental Section®

10(3-(3-Azaspiro[5.5]undecan-3-yl)propyl]phenothiazine Hy-
drochloride  (1).—10-(3-Chloropropyl)phenothiazine® (5 g,
0.018 mole) and 3-azaspiro[5.5]undecane®® (5.6 g, 0.036 mole)
were refluxed for 24 hr in 30 ml of tolueue coutaining a few crys-
tals of KI. The mixture was cooled, diluted with 2 vol of ether,
and allowed to stand overnight at 5°.  Precipitated 3-azaspiro-
[5.5]undecane hydrochloride!® was removed by filtration, washed
with ether, aud dried at 00°. It weighed 3.4 g, the theoretical
amount. The filtrate was stripped at the witer pump and then
all materinl boiling up ta 100° (0.2 nimi) was removed at the
vacuum pump and discarded.  The residual oil was dissolved in
500 ml of absolute ether and saturated with IICl gas. The
hiydrochloride of the product was filtered, washed with ether,
aud dried at 90°, There was obtuined 6 g (7877), wmp 225
227 and 227-228°, after recryvstallizution from acetone-meth-
anol-ether mixture.
10-{2-(8-Azaspirol4.5/decan-8-yljpropyl]phenothiazine Hy-
drochloride (5).—10-(2-Bromaopropyliphenothinzine (nip 126-
127°, 96 g, 0.03 mole), 8-azaspiro(4.5]decaner? (8.4 g, 0.06
male), and a few erystals of KI were refluxed for 30 hr in 100 ml
of toluene.  The cooled reaction mixtnre was diluted with 3 vol
of ether and kept overnight at 5°. 8-Azaspiro[4.5]decane hy-
drobromide’? (5 g, theory 6.6 g) wus removed by filtrnton and
washed with ether. The filtrate nnd washings were stripped
of solveut at the water puunp until n viscous oil remained.  All
materinl boiling up to 100° (0.2 mm) was distilled; the residual
oil was dissolved in 300 ml of ether aud =aturated with HC1

(18) All melting points were taken in a Thomas-Hoover capillary typ»
apparatus except the hiydrate salt 9 which was taken an a FFisher-Jahns black.
Melting poinuts are carrected. Flemental microanalyses were performed by
Sehwarzkopf Microanalytical Laboratory, Waoedside 77, N. Y.

£19) 1'he commereial nrodnet is a dark, part)y solid partly ligaid raass.
A specially pnrified material, pale yollow, np 63-49°, prepared by repeated
recrystallization from benzene—hexane and treated with decolorizing earlan,
was used in these synthescs.
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gns. After filteriug and drying the title eompound, 8 g (656 )
was obtained. Tt melted at 228-~230° dec and at 232-234° dece
after recrystallization from acetone—ether.

2-Chloro-10-(3-(3-azaspiro[5.5]undecan-3-yl)propy!|/pheno-
thiazine Hydrochloride (7).—2-Chlorophenothiazine (11.7 g,
0.05 male) was dissolved 1y 50 ml of dimethiylformamide avd 2.6
g af w0 3370 suspension of NaH in mineral 012 was added.  The
mixture wis heated to 50° and stirred until the evolution of hy-
dragen  ccaszed.  3-03-Chloropropyl)-3-azaspiro(d.3undecine’?
(115 g, 0.05 wmler was added dropwise with stirring.  The vese-
tion nuxtire was mabitained at 50° for 6 hr and poured ivta 300
ml of 1ee water.  An ol separated which wis wished by decin-
titcon several times with water.  The purple ol that remnined
was dissolverll in acetone, treated with decolorizing earbon, and
filtered, and the solvent was evaporated. The residual liglt
pink ail wns dissolved in absolute ethanol and saturated with
HCL gns, and several volumes of ether were added.  Ap ol
separated whieh <lowly crystallized on <birrying with nbsolaie
cther.  The pradaet, 12 g (3297), melted at 205-206°, ynehanged
an reerystallization (slow) from aeetone.

10-{3-(4-Methyl-4,7-epoxyhexahydroisoindolin-2-y1)propyl]-
phenothiazine Hydrochloride (10).--A mixture of 1t-(3-chloro-
prapyvhphenothinzive (10 g, 0.036 mole), 4-methyl-4,T-epoxy-
hexahy droisoindalinee (11,1 g, 0.072 male), and a few erystals of
KI was refluxed for 2 dayvs v 100 ml of taluene, aud one-half of
the toluene wax distilled.  The mixture was cooled, diluted with
A val of ether, nod kept overnight nt 5°. Precipitated 4-methyl-
4,7-epoxyhexahydroisoindoline hydrochloride!® was removed by
fltrtion (3.7 g, theary 6.8 g). The filtrate wus evapaorated
ntil aa ol rensiined.  All material distillable up to 100° (0.2
nun) was removed from the residue and discarded.  The residual
all was dissolved in ether and suturated with FICI gas to give the
title compnund, 9.6 g (62¢7), mp 124-127°. After two recrysial-
lizations fram ethylene chloride-eilier, the materinl nielted at
125 150° and sof tened around 114°.

20) Ohtained from Mecal Hydrides, 1ne., Beverly, Mass.
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A number of 1-acylbenzocyelobuteues, their oximes, aud several oxygen-substituted oximes were prepared and

screened for potential mephenesin-like muscle relaxant activity.

The compounds were obtained from a common

precuirsor, 1-cvanobenzocy clobutene, whieli was made from o-chlorohydrocinnamonitrile by an improved method.
The most effective material in the tests employed was the oxime of l-acetylbenzocyclobutene, which was com-
parable in milligram poteucy to the comparative standard, chlorzoxazone.

To date, our study of the biological properties of con-
pounds containing the bicyclo[4.2.0]octa-1,3,5-trienc
ring system has included the preparation of several 1-
aminomethyl-? and various 1,1-disubstituted benzo-
cyclobutenes.® Since skeletal niuscle relaxant activity
had been reported for the oximes of 2-acetyl-1,4-
benzodioxane* and dicyclopropyl ketone? compounds

(1) Presented in pary before the Division of Medicinal Chemistry, 151s)
National Meeting of the American Clemical Society, Pittsburgh, Pa.,
Mareh 1966.

(2) J. A. Bkorez and J. E. Robertson, J.Med. Chem., 8, 255 (1963).

(3) J. A. Bkorez and F. E. Kaminski, ihid., 8, 732 (1965).

(4) C. I. Judd, J. Freedinan, and J. I5. Robertson, Abstracts, 149th Na-
tional Meeting of the American Cliemical Society, Detroit, Mich., April
1964, p 22N.

(5) L. LI, Dlockus, G. M. Everetl, and R. K. Richards, Federatiun Proc.,
17. 300 (1058).

containing a carbonyl group adjacent to a cycloalkyl
ring, » number of l-acylbenzoeyclobutenes and their
oxinies were made for screening as potential muscle re-
laxants. Several oxygen-substituted derivatives of onc
of the more interesting materials, 1-acetylbenzocyclo-
butene oxime, also were prepared. The synthesis and
pharmacological evaluation of these compounds are
described in the present report.

The ketones were made from l-cyanobenzocyclo-
butene (1), which was prepared as shown in Scheme 1.
o-Chlorohydrociunauionitrile (2), obtained in an over-
all yield of 539, from o-chlorobenzyl chloride and
methyl cyanoacetate, was converted to 1 by a modifica-
tion of the procedure of Bunnett and Skorcz.® This

@) ). . Bunnercanl J. A 8korez, J. Org. Ghem., 37, 3836 (1461).
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TaBLE 1

1-BENzoCYCLOBUTENYL KETONES AND OXIMES

Yield,
No. R Z Bp (mm) or mp, °C A
4 CH; 0 79-80 (0.9) 57
5 CHs NOH 90-92¢ 49
6 n-CyHo 0 93-94 (0.2) 56
7 n-CH, NOH 55-58¢ 27
8 C¢H; (0] 124-126 (0,04 50
9 CeHs NOH 131-134¢ 31
10 CH,CsH; 0 133-134 (0.1) 30
11 CH,C:H; NOH 87-904 18
12 CeHy 0 98-102 (0.005) 25
13 CsHu NOH 187-188e 28
14 C;H; 0 87-100 (4.5)f 19
15 C;H; NOH 127-131¢ 10

¢ Crystallized from Skellysolve B (bp 60-80°).
¢ Appreciable prior softening.

ScHEME 1
0-C1C¢H,CH-Cl1 CH,CH(CN)CO,CH,

NaOCH, @(
+ —_——
NCCH,CO,CH; Cl
1. NaOH
lfz, DMF, 145°

CH,CH,CN

Oler -2 (X
NH,
CN Cl

1 2

benzyne-mediated cyclization was conveniently carried
out with up to 3 moles of 2 in yields of 62-709.

The carbonyl compounds were obtained from 1 by
way of reaction with the appropriate Grignard re-
agents. Although optimum conditions were not de-
termined, a moderate (40-1509%,) excess of the organo-
metallic reagent was sufficient, in most cases, to provide
the 1-benzocyclobutenyl ketone in fair yield.” Since
removal of the « hydrogen of 1 is facile® proton
abstraction by the Grignard reagent to afford an inter-
mediate equivalent to 8 probably was a competing

guks
MgX
3

reaction. This was suggested by the recovery of some
starting nitrile from all of the reactions;® the maximum
amount was 359, in the case of the usually sluggish
cyclohexylmagnesium bromide.

The oximes in Table I were prepared in the usual
fashion with a slight excess of hydroxylamine in aqueous

(7) C. Kaiser and C. L. Zirkle, U. 8. Patent 3,149,159 (1964), synthesized
ketone 4 from benzocyclobutene-1l-carboxylic acid and excess methyl-
lithium; no yield was given. The oxime B also was mentioned.

(8) Similar results have been reported for reactions of phenylacetonitrile
with various Grignard reagents; at best, small amounts of the expected
ketones were formed, presumably because of preferential attack at the re-
active methylene protons. For example, see C. R. Hauser and W.J. Humph~
lett, J. Org. Chem., 16, 359 (1950); W. I. O'Sullivan, F. W. Swamer, W. J.
Humphlett, and C. R. Hauser, tbid., 26, 2306 (1961),

YA

|

CR

—~——Caled, Ppr ~—~——TFound, PH—-
Formula C H N C H N

C1Hi0 82.15 6.89 81.88 7.03
C, HuNO 74.53 6.88 8.69 74.32 6.82 8.37
Ci:H1:0 82.94 8.56 82.88 8.49
Ci3HiNO 76.80 8.43 6.89 76.82 8.22 6.88
C;:H10 86.51 5.81 86.32 5.90
CisHi3sNO 80.69 5.87 6.27 80.49 6.17 6.34
CisH1:0 86.45 6.35 86.40 6.45
CieHisNO 80.98 6.37 5.90 81.07 6.27 5.82
CsHis0 84.07 8.47 83.88 8.45
Ci:HisNO 78.56 8.35 6.11 78.74 8.55 5.96
CypH;,0

Cr2H;sNO 76.97 7.00 7.48 76.55 7.09 7.65

b Solidified on standng, mp 75-77.5° after recrystallization from aqueous methanol.
4 Crystallized from aqueous methanol.
ketone, contaminated by starting nitrile, was converted directly to oxime.

¢ Crystallized from chloroform-ethanol.
¢ Crystallized from cyclohexane.

/ Cyclopropyl

ethanol. The crude yields generally were high, but
invariably only a portion of the material could be in-
duced to erystallize as a sharp-melting solid. Although
this behavior implied the presence of both the syn- and
anti-ketoximes, no attempt was made to isolate the
isomeric compounds.

Two general methods were utilized to obtain
the O-alkyl oximes in Table II. The condensation of
l-acetylbenzocyclobutene (4) with methoxyamine and
n-butyloxyamine afforded 16 and 17, respectively.
Since this approch was limited by the availability of
the alkoxyamines, the oxime 5 was alkylated directly.
Treatment of 5 with sodamide in dimethylformamide
at ambient temperature, followed by the introduction
of a suitable alkyl halide, provided the ketoxime ethers
16, 18, and 19. Hydroxyalkylation of 5 with propylene
oxide yielded the carbinol 20; assignment of the second-
ary alcohol structure was made on the basis of similar
reactions described in the literature.®

Contrary to the reported acylation of dicyclopropyl
ketoxime,® heating the oxime 5 in acetic anhydride
resulted in extensive decomposition. The use of acetyl
chloride in ether, however, readily gave the ester 21.

The structural integrity of the bicyclic ring system
in each of the compounds was substantiated by ultra-
violet (Agmax near 272, 265, and 260 my) and infrared
(cycloalkyl band at 10.0-10.1 u) spectra.® All of the
O-substituted oximes displayed weak C=N absorption
near 6.1 u, and, in addition, the ethers had a strong
C-0 band at approximately 9.6 u.

Pharmacology.—The benzocyclobutene derivatives
were evaluated for possible and relative mephenesin-
like central muscle relaxant activity by two primary
methods with chlorzoxazone as a standard. Results for
the three types of compounds are summarized in
Table III.

In spinal cats, it was observed that of the ketones the
alkyl (4 and 6) and aryl (8) compounds produced a
slight selective polysynaptic block at the lower doses
but were toxic at the higher dose levels. In contrast
with this, the benzyl group (10) produced a reverse

(9) G. B. Bachman and T. Hokama, J. Am. Chem. Soc., 81, 4223 (1959).
(10) B. W. Horrom, U, 8. Patent 3,117,987 (1964).
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Tasre 11

O-SrBerrt erd OXIMES or 1~ACETYLBENZOCYCLDBU CENE

NOR
|
CCH.

Yield,
Na. R Bp (mm), °C Ve
14 Cl; 48-49 (0.05) th0
17 n-Cylly 03-94 (2.3) 48
8 CH,CeH: 137-139 (0.95) 3
10 CH,;CH==CH. 76—78 (0.05) SN
20 CH.CH(OH)CH, 84-8510.1) NT
21 COCH, 114-115 (0.02) 2

Tasee 111
Frrrecr ON SpiNan Cye REFLEX AND
Mousy BEnavioran PRoFILE

--®pinal cac- oo L-==Mouse behavioral profile~—

Inhibition of Munsele Anprox

Paly~ Manao- relaxant QOther 1, s,

Compd syvnapse® svnapse® activity? activity® mg/kg
Std ++++ + (M + + = s 550
4 ++ -+ 4+ 0 550
(i + 0} + b 450
b + 0 + t) 1250
10 ~ 0 0 = 1750
12 V] 0 4+ (7) T > 1000
i ++++ 0 + 4+ 1 A0
T ++ 0 -+ =7 Hdl
9 + t) + ] >3000
1 S S (7 b 550
15 +++ + + = > 1000
16 + 4+ t) -+ + T A50
17 ] U ] D 17560
IS + () 0 ] D] >3000
19 + 0 + T 13320
20 +++ + + 0 350
Ra| +++ + + + 0 350

« Searing of relative syuaptie reflex inhibition on 0 to 44 busis;
S = u reverse effect (stimulation). ? Scoring of relative muscle
relaxant activity on 0 to 3+ basis, ¢S = stimulation, T = tran-
guilizing activity, 1> = depression at high doses, 0 = no activity.
¢ Staudard compoiued, chlorzoxazoue (Paraflex®).

effect in that it induced an increase in polysynaptic
reflex activity., The cyclohexyl ketone 12 was without,
effect on the reflexes.

A similar relationship was evident with the oximes.!!
The methyl (5) and cyclopropyl (15) compounds pro-
duced polysynaptic reflex inhibition with a relatively
high degree of selectivity and potency. Increasing the
length of the alkyl chain (7) reduced the activity, but
also increased the relative toxicity. Aryl substitution
(9) resulted in very weak but selective inhibitory activ-
ity. As was seen with the parent ketone 10, the pres-
eice of a beuzyl group (11) produced a stimulatory
effect. In contrast with the former, the increase in the
polysynaptic reflex activity was very pronounced, with
a slight councomitant increase in the monosynaptic
reflex.

In the case of the O-substituted oximes, methyl (16),
hyvdroxypropyl (20), or acetyl (21) substitution of the
parent compound 5 resulted in but a slight decrease in
the degree of polysynaptic blockade. However, the
introduction of a higher alkyl (17), benzyl (18), or vinyl

(11) 'T'he cyclohexyl ketoxime 18 was too insoluble in propylene glyead
for evalnadion in the present experimental pracednre.

~
-~
=
- .

~—=Fonnd, GG

I"armula N < H N

Cut,NO 75.39 T.A48 7.90 75.18 7.70 7.76
g NO 7738 R.81 (.45 7381 903 6.58
Cy:Hy,NO X1.24 686 5.57 81.56 6.72 5.39
Cnlh:NO TTON AL 6.90 TTTL T390 6.78
ChiglTisNO» 7L TO8L 639 7135 .97 646G
(I 1 NO. 092 6.4 6.80 7005 6.46 .91

(19) substituent resulted i an appuarent complete loss
or a considerably reduced activity,

Thus, the most effective compound in this test, aud
comparable with chlorzoxazone in milligram potency,
was l-acetylbenzocyclobutene oxime (5).

It is of further interest that essentially similar
structure-activity relationships were observed with
these compowids in their mouse behavioral profiles
(Table 1II). However, it may also be seen that several
of the compounds (5, 12, 16, aud 19) induced activity
suggesting tranquilization.  There was 110 apparent
structure-activity relationship in this pharmacologic
classifiaction.

Experimental Section!?

Methyl o-Chlorobenzyleyanoacetate.—-To a stirred solution of
63.1 g (1.17 moles) of commercial sodium methoxide and 454 g
14.58 moles) of methyl evanoacetate in 800 ml of methanol at 25°
was added 184 g (1.15 moles) of a,0-dichlorotoluene over a 1-hr
period. The resulting milky solution was refluxed for 3 hr, and
the salvent was removed under vacunm. The residue was
taken up i ether, which was washed with water, dried (Na,80,),
and evaporated. The excess evano ester was distilled, followed
hy 150 g (39%) of product ns u colarless liguid, bp 126-127°
(0.75 mm), which readily solidified ou stauding. A sample melted
at 54-37° after recrystallization from 2-propanol.

Anal. Caled for CyHCINO.: C, 59.08; H, 4.51; Cl, 15.86:
N, 6.27. Found: € 39.00; H, 4.59; Cl, 15.81; N, 6.23.

o-Chlorobenzylcyanoacetic Acid.—To a cooled solution of 109,
NaOH (750 ml) wns added with stirriug 136 g (0.61 mole) of
niethyl o-chlorobenzylevanoncetate, as a melt.  After 15 min
the solntion was diluted with water (250 ml) and acidified with
concentrated HCL (200 ml). The resulting mixture was stirred
for I hr, aud the precipitated material was filtered, washed well
with water, and dried to give 128 g (10097) of the eyano acid,
mp 130-132° (e mp 134-135.5°).

o-Chlorohydrocinnamonitrile (2).---T'he cyuno aeid (128 g,
0.61 maole) irc 100 ml of dimethylformamide (DMF) was de-
carbaxylated as described for a related compound.?  Distillatton
afforded 88.5 g (8997 of the uitrile, bp &3° (0.3 mm), lic.* hp
140-144° (15 mm), n¥p 1.5362.

1-Cyanobenzocyclobutene (1).---"To 1 well-stirred suspension
of comniereial sadamide (312 g, 8 moles) in 5 1. of liquid ammonia
nuder unitrogen wis added 331 g (2 moles) of the nitrile 2 over a
10-min period. The mixture was stirred for 3 hr, neutralized with
solid NHyNO;, and ullowed to stand until the ammonia had
evaporated (overnight). Water wuas cautiously added to the
residue, and the organie material was taken up in chloroform,
which was washed twice with 567 HCI and once with water,
dried (NaxS(),), and evaporated. Distillation of the remaining

€12) Melting poiuts were laken with a Thomas—-Hoover apparatus and
are vorrected. Analyvses were performed in our laboratories and by Drs.
(G. Weiler and F. 13, Scranss, Oxford, England. The ultraviolet spectra were
obiained with a Beckman spectrophotometer, Model DK2A, and the infrared
specira with a Beckman spectrophotometer, Model IR 8.

i13) R. H. Garst, P'h. 1>, Dissertation, Brown University, 1964,

(14 A, O, Grebenynk and I. P. Tsukervanik, J. Gen. Chem. USSR, 25,
260 019550 Chew. Jlastr., 50, 1630 (1956),
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liguid (301 g) afforded 179.3 g (709) of the nitrile, bp 90-92°
(3 mm), lit.®* bp 88° (1.3 mm), n?Dp 1.5451.

The methods used to prepare the ketones and the O-substituted
oximes are illustrated by the following proceduires.

1-Benzocyelobuteny! n-Butyl Ketone (6).—To the Grignard
reagent prepared from 11.8 g (0.48 g-atom) of magnesium turnings
and 65 g (0.48 mole) of 1-bromobutane in 800 ml of anhydrous
ether was added dropwise a solution of 25 g (0.19 mole) of 1-
cyanobenzocyclobutene (1) in 150 ml of ether. The mixture was
stirred at room temperature for 15 hr and then was treated with
100 ml of saturated NH,Cl solution. Water (1 1.) was added, the
ether was removed by distillation, and the remaining mixture
was heated at reflux for 1 hr. The cooled organic layver was taken
up in ether, which was dried (Na,S80,) and evaporated. Distilla-
tion of the residue afforded 0.7 g (39%) of the starting nitrile,
followed by 20.6 g of the ketone as a colorless liquid. A portion
was redistilled for analysis; AESF 273 mpu (e 1350), 266 (1520),
260 (1230), aud a shoulder at 254 (1000). Infrared bands ap-
peared at 5.87 and 10.04 u (CS,).

O-Methyl-1-acetylbenzocyclobutene Oxime (16). Alkylation
Method,—A mixture of the oxime 5 (9.0 g, 0.056 mole) and 2.4 g
(0.062 mole) of sodamide in 25 ml of DMF was stirred at room
temperature for 18 hr, then heated for 1 hr at 50°, and cooled.
Methyl iodide (41 g, 0.28 mole) was added, and the mixture was
stirred overnight at 25°, diluted with ether (300 ml), and filtered.
The filtrate was washed with water, dried (Na,S04), and evapo-
rated to afford 9.4 g of a brown liquid. Elution of this material
from 200 g of alumina with Skellysolve B (bp 60-80°)-benzene
(5:1) provided the product (5.8 g) as a colorless liquid. A por-
tion was distilled for analysis: ALo® 272 myu (e 1830), 265 (1890),
and 259 (1250). Infrared bands appeared at 6.15, 9.51, and
10.03 u (CS,).

Alkoxyamine Method.—A solution of the ketone 4 (10 g, 0.07
mole) and 5.7 g (0.07 mole) of methoxyamine hydrochloride in
60 ml of pyridine was refluxed for 6 hr. The cooled solution was
diluted with water and extracted with chloroform, which was
washed with 29 HCl and water, dried (Na.80;), and evaporated.
Chromatography of the residual liquid (6.6 g) as outlined in the
previous procedure afforded the oxime ether 16 in 409 vield.

0O-(2-Hydroxypropyl)-1-acetylbenzocyclobutene Oxime (20).—
To the auiou generated from the oxime 5 (2.8 g, 0.016 mole) with
0.8 g (0.02 mole) of sodamide in 25 ml of DMF was added drop-
wise 9 g (0.15 mole) of propylene oxide, and the mixture was
stirred overnight at 25°. Dilution with water and extraction
with ether afforded 3.2 g of crude material, which was eluted from
70 g of alumina with benzeue-ether (1:1). The resulting pale
yellow oil amounted to 2.8 g. A portion was distilled for analysis;
ALIOH 979 my (e 2080), 266 (2120), and 260 (1420). Infrared
bands appeared at 2.79, 2.87, 6.16, 9.62, and 10.06 u (CS2).

O-Acetyl-1-acetylbenzocyclobutene Oxime (21).—A cooled
solution of the oxime 5 (6.4 g, 0.04 mole) and triethvlamine (4 g,
0.04 mole) in 100 ml of anhydrous ether was treated dropwise
with 3.2 g (0.04 mole) of acetyl chloride in ether (50 ml). The
reaction mixture was stirred overnight at 25°, the amine salt

(15) M. P. Cava, R. L. Litle, and D. R. Napier, J. Am. Chem. Soc., 80,
2257 (1938).
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was filtered and washed with ether, and the combined ether
portions were evaporated. Distillation of the residue (8.5 g)
afforded 5.75 g of the ester as a straw-colored liquid; AEO® 271
my (e 1890), 265 (1950), aud 259 (1280). Infrared bands ap-
peared at 5.68, 6.11, and 10.06 x (CCL).

Biological Screening. Effect on Spinal Cat Reflex.—The com-
pounds were administered to unanesthetized cats with a high
spinal transection at the level of the secoud cervical vertebrae.
The procedure employed was a slightly modified method of
Slater and his associates!® and involved determiuation of relative
milligram potency and the degree of selective antagonism of
polysynaptic spinal reflex activity, the flexor reflex, in comparison
with the effect on monosyuaptic activity, the patellar reflex or
knee jerk. The latter was elicited with an electrically operated
antomatic hammer, and the respouse of the leg was recorded
kymographically from the sectioned Achilles tendon, The flexor
reflex was recorded similarly from the severed eud of the auteriar
tibial tendon of the opposite leg following square wave stimula-
tion of the peripherally ligated ip=ilateral tibial nerve. All com-
pounds were administered iutraveuonsly in doses of 4, 8, and 16
mg/kg in a total volume of 1 or 2 ml of prapyleue glycol. An
occasional compoiuid was also administered at a dose of 32 mg/kg.
The rate of injection was maintained constant at 3 min for all
doses. Only oune experimental compound was admiuistered to
each cat. However, all auimals received a final injection of
chlorzoxazoue as a standard for comparative purposes and to
test the viability of the preparation. This wasx administered at
a dose of 8 mg/kg and oceasionally alko at a dose of 16 mg/kg.
Relative activity ix presented in Table III us an arbitrary score of
0 to 44.

Mouse Behavior.—The profiles were obtaiued esseutially in
accordance with the procedure outliaed by Irwin.’” Thix con-
sists of gross observatious of various paranieters prior tu, during,
aund following animal manipulation, both before aud after drug
administration. Peak effects were scored ou an arbitrary scale
of 0-8, with a base-line seore for ‘“‘normal’ signs as 4 and for
“‘abnormal’ signs as 0. Summary scores presented in Table III,
describing muscle relaxant and other pharmacologic areas of
activity, are on a 0 to 3+ basis. Compounds that were relatively
inactive, toxic, or that possessed an appareunt low therapeutic
ratio (therapentic dose/LDs) were given a score of (0. There
were three mice at each dose level, and all agents were adminis-
tered intraperitoneally in a suspension of 5% gum acacia. Ap-
proximate LDj valiues were also obtained from these in-
vestigations.
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(16) I. H. Slater, J. F. O'Leary, and D. E. Leary, J. Pharmacol. Erptl.
Therap., 100, 316 (1950).

(17) 8. Irwin in "Animal and Clinical Pharmacologic Techniques in

Drug Evaluation,” J. H. Nodine and P. E. Siegler, Ed., Year Book Medical
Publishers, Ine., Chicago, Ill., 1964, pp 36-54.



