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performed by incorporating the compound into a <uit-
able agar at the concentration of 500 ppm. After
sohdification, droplets of the test organisms were ap-
plied to the surface.  The plates were mmeubated.  Ob-
servations for kill or inhibition were made after a =nit-
able time,

The only anetivity observed for V1 for the organisms
tested was somewhat less than 10097 inhibition at 500
ppm against I yeobacterium phlei.  The other orgn-
nismx tested were Staphylococens aureus, Candida alli-
cans, Lscherichia coli, Tvichophyton mentagrophytes,
Bactllus sublilis, Aervbacter acrogenes, Candida pelli-
culosa, Pseudamonas sp. Strain 10, Salmaonella typhosa,
Pullularia pullulans, Pseudomanas aeruginosa, Asper-
gillus terreus. Rhizopus nigricans.

Experimental Section®

Reagents and Assay Procedure.—Adenosine and adenosine
deaminase were purchased from the Sigma Chemical Co. The
general method of assay hax been described by Kaplan® and

(8) The ir spectra Were determine] un a Perkin-Elmer Model 137 speciro-
photometer; ithe uv spectra svere determined 9n a Perkin-Elmer Moidel
4000\ speetraphatometer;  the enzyme sindies were done on a Gillord
Model 2000 spectroplwtometer. The optical rolations were taken un a
l'erkin-LEliner Model 141 polarimeter. Melting hoints ivere laken in anen
capillary tulies on a Mel-Temp apparaius and are uncorrected.

1) N. O, Kaplan, Methods Enzymol., 2, 473 (1943).
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involves meanring 1the rate of disappearimee of Che abiorpiion
band of adenosine at 265 mu.  All enzyniatic reactions were
performed in 0.04 1 phosphate huffer 2t plL 7.0 il 2570 The
=ubxtrate and the =tack solntion= of all reageni= were priepassd s
0.05 U phosphare butfer at pll 750 For ihe assay. che eedl
comigined i ratal valomae of S0 ml whieh was 006G sl wih
To stuedy ivhibition, appraoprime amonani-
af Infler were exclndal fram the cells and were replaced by an
ecqual vedume of a =alurinn of the inhibitar in pho<phaie batfer,
6-15-Amino-6-chloro-4-pyrimidinylamino ;-1,5-anhydro-6-
deoxy-r=allitol (IVi--A xnspension ol 28.0 ¢ 300 moles:
af 150 300wl ol THE wax <lvwly added e o nuxtimre aof LiAlLL
chtcy g o ool of TS Tle nnstnre weis stireesd s reean
tentperatore for Ll and heated nonder vellax o L3 e The
exces< hvdride wies dertrayed by the addinon @ FrOTLL, T,
and - NTLOTL The nixnee was lilteral dloeagh Fileyesd
aned The Sloate was passed hrangh o ovabonn <87 N 306G e ol
Deawex HOW-XN re<in. The calnmoy was elnted <o o ml,
aned then wih 20N N1LOLL 2000 il
NILOW /npacico gave 11 ax a light brawn syip, vield s g

respect Lo adenssine,
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Campennd 1L was ddenificd hy vonveriing a <uall caniaun e
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162 mmales of S-antimeedG-dichlorpyrimidine Iy and 30
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cry=tallizanion (LU gave 200 g of pove prodinen, mip 1501767,
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evaporaied ioracas ta o eleme ol 1V The mapiilicadl arhio
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I-Acylindoles. IX. Syntheses of 1-Cinnamoyl-5-
methoxy-2-methyl-3-indolylaliphatic Acids as
Potential Antiinflammatory Agents

Hisao Yamamoro axp Masaro Nagao

Pharmaeeidicals Division, Sionitomo Chemical Compaiy, L.,
Osaka, Japan

Llecerred igust 1, 1968

Recent interest in the antiinflammatory action of
indomethacin prompted us to prepare l-ueyl-3-indalyl-
aliphatic acids for antiinflammatory tests.  Various
kinds of compounds had been synthesized previously,
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Prepn Yield, )
Comnpd R R: R3 n method A Mp, °C Forimula "
1 H H H 1 A H0 170-171 CyH\WNO,
2 H p-OCH; H 1 A 23 193-195 CuHaNO;
3 H p-Cl H 1 A 67 220-221 Co HsCINOy
4 H p-CHs H 1 A 37 1935 Co.H. N,
B H ))l-NOe H 1 A e 203-204 C-_‘IHAN:O('.
6 H H C.H; 1 D 25 68-69 CuHLNO,
7 H H CH; 1 C 24 R6-86. ) CaHy N O,y
8 H H H 2 B 30 189-190 CuHayNOy
9 H H H 3 B 28 125-126 CuHaNO,
10 CH; H H 1 A 26 153-154 CuHaNO,
11 CeH; H H 1 A 16 174-175 CsHauNO,
« The ir spectra of all componnuds were as expected. ? All compounds were analyzed for C, H, N. Where analyses are indicated

only by symbols of the elements, analytical results obtained for those elements were within £=0.49 of the theoretical valne.

acetaldehyde p-methoxyphenylhydrazone.

and 1-cinnamoyl-3-methoxy-2-methyl-3-indolylalipha-
tic acids have now been prepared.

The I-cinnamoyl-5-methoxy-2-methyl-3-indolylali-
phatic acid derivatives are prepared from acetaldehyde
p-methoxyphenylhydrazone according to a novel proce-
dure! as shown in Scheme L.
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Tirst, N! acylation of an acetaldehyde p-methoxy-
phenylhydrazone with a cinnamoyl chloride gives an
acetaldehyde cinnamoylphenylhydrazone (I). The
unsymmetrical N!-cinnamoyl-p-methoxyphenylhydra-
zine hydrochloride (II) is prepared by hydrolysis of an
appropriate I with EtOH-HCl. The 1-cinnamoyl-5-
methoxy-2-methyl-3-indolylaliphatic acid (III) is ob-
tained by treating an appropriate compound II with

(1) H. Yamamoto, Chem. Pharm. Bull. (Tokyo), 16, 17 (1968).

¢ Fram

the requisite ketoaliphatic acid according to a I'ischer
indole reaction (Table I),

Pharmacological Results.—Compounds 1, 6, and 7
showed notably inhibitory action for carrageenin-
induced edema with minimum toxicity. Especiully, 1
inhibited the edema by 309, even at 2.5 mg,/kg, while
no toxic symptoms were observed after oral administra-
tion of 200 mg/kg in this animal test.

However, a ring substituent of a cinnamoyl group
lowered the potency. Compounds 2-5 show relatively
poor activity for inhibiting the edema as compared to
the parent compound. The substitution of a 3-indolyl
group at the « position of an aliphatic acid is effective,
while with the same substitution at the 8 or vy positions
the intrinsic activity seems to be lost (8, 9). Alethyl or
pheny! substitution of the g position of a cinnamoyl
group causes lowering of the potency (Table IT).

Experimental Section

Melting points are uncorrected and were deteruined in open
capillary tubes. Ir spectra were taken on a Shimazn 27G
spectrophotometer.

1-Cinnamoyl-5-methoxy-2-methyl-3-indolylaliphatic Acids
(III). Method A.—To a solution of 0.2 mole of ace¢taldehvde
p-methoxyphenylhydrazone and 0.24 mole of pyridine in EtsO
(250 ml) was added dropwise 0.24 mole of a cinnnmoyl chloride
over 30 min below 3° with stirring. Stirring was continued
for additional 3 hr with cooling. The precipitate was filtered
off and washed (H:0) to give an acetaldehyde ciunamoylphenyl-
hydrazone (I). It was suspended in EtOH and treated with
excess gaseous HCI with cooling. The mixture wax allowed to
stand in a refrigerator overnight, and the resultant crystals were
filtered off to give au N l-cinnamoyl-p-methoxyphenylhydrazine
hydrochloride (II). This compound (5 g) was heated with 135
g of levulinic acid at 70-80° with stirring. After cooling, the
reaction mixture was poured into 100 ml of cold IO, and the
resultant precipitate was filtered and washed (H.O). Two
recrystallizations (Me,CO-H;O) gave III.

Method B.—A Nl-cinnamoyl-p-methoxyphenylhydrazone hy-
drochloride (II) (0.01 mole) prepared by method A, 0.013 mole
of a ketoaliphatic acid, and 15 ml of AcOH were heated at 75°
for 2 hr with stirring. After cooling, 50 ml of H,O was added
and the precipitate was filtered and washed (H.O). Reerystal-
lization (Me:CO) gave I11.

Methyl 1-Cinnamoyl-5-methoxy-2-methyl-3-indolylacetate
(7). Method C.—A mixture of 3.0 g of N'-cinnamoyl-p-methoxy-
phenylhydrazine hydrochloride, 2.0 g of methyl levulinate, and
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ANTIINFLAMMATOLY ACTIVITY?

Dase’ Inhili )

No. meg ke nf edewsa’ Toxicity™
1 2.0 2708 -
10 46.0 -
0 044 -
200 671 -
2 200 N0 -
3 200 1.v =
4 200 il -
) 200 3.9 -
0 50 412 -
100 H2.u -
200 68~ +
7 S0 30.2 —
100 44.6 -
200 T —
R 200 - —
9 200 0 -

10 200 310 -+
L1 200 19,7 -
Tndomethacin 2.0 5l -

10 06,6 ++

20 579 + -+
Phenyvlbutazone A0 30.4 —
100 40.6 -

*Antinflammatory aetivity was evaluated by the mnhibitory
effect on rat paw edema induced by injection of 0.05 ml of 14,
carrageenin in sterile 0.9¢7 NaCl? * Text compounds were ad-
ministered orally 1 hr before the injection of carrageenin. At
each duse level, three to six rats were nsed. * Foat volume was
nieasured at 3, 4, and 5 hr after the carrageenin injection and the
nieatt of three measurements was calenlated i each rat. Inhibi-
tion of edema is expressed as {1 — T 'C) X 100, where T is mean
edemn volume of treated gronp and C is the mean volume of
coutrol graup. ¢ —; no blood in feces, body weight gain normal,;
4+, no blood in feces, body weight decreased; -+ 4, blood in
fecex, hody weight decreased: + -, =ymptoms of ++ but
same animals died during the 4 days after administration.

6 ml of AcOH was heated nu 90-100° for 1 hr.  After cooling,
the reaction mixture was poured into 600 ml of cold HyO. A
resultant oily substance was extracted (Et.O), aud the etheral
layer was washed (H;0) and dried (Na«30y). The solvent was
remaoved by distillation to give 3.2 g of an oily residue, which
was chromatographed on silica gel and eluted with CHCl,.
Recrystallization (MeOH) gave 1.1 g {31731 of vellow needlex ol
exter, mp K6-86.5°.
Ethyl 1-cinnamoyl-5-methoxy-2-methyl-3-indolylacetate (6,

was prepared analogously, mp 68-69° (from EtOH-H.0).

Pharmacological Tests.—Antiinflammatory activity of these
compounds was tested in carrageenin-induced foot edema of
ratz.  Test materials were suspeuded in 0.5 solution of sodium
eorboxymethyleellulose and given by stomach tube 1 hr before
the injection of carrageenin. For toxicity tests of these com-
pounds, hlood in feces was determined the day after the carra-
geenin test and the body weight of each rat was recorded daily for
the following 4 days. These results are expressed us percentage
uf the inhibition in Table IT.
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Messrs, Yasushi Nakamura, Seitetsu Arasaki, and
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2) C. A. Winter, E. A, Risley, and G. W. Nuss, Proc. Soc. Exptl. Biol.
Med., 111, 544 (1962).
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Absolute Configuration of Some Benzomorphan
Analgetics and Related Compounds
ACF Casy avo A P Panvpkar

Facdty of Pharmacy, Universily of 1lberta,
Edmonton, Alberla

RNeceived September 3, 1968

The analgetic potency of several 6,7-benzomorphan
derivatives 1 is influenced both by the relative con-

HO
la.R=Me
b.R=(CH.).Ph
¢. R=CH,CH==CMe.
d.R=CH.-«-C .H.
e.R=H

f R=CH(H=CH.

figurations of the 5.9-dimethyl substituents (8 diasterco-
isomers are nlore potent than o forms) and by absolute
configuration within a particular enantiomorphic pair
(in all casex examined, the activity of both a and 8 race-
mates largely resides in the levo antipode).n*  Inrelated
derivatives that are analgetic antagonists (¢.g.. le and
d), activity differences between (=) diastereoisomers
are insignifieant, but pronounced potency variations
among enantiomers are still found.®  The relative 5,0-
dialkyl configurations of several benzomorphan diaste-
repisomers are known {e-cis and B-frans with respect to
the hydronromatic ring) from rates of quaternization
and pmr dati,* aud a recent X-ray analysis of the
a-N-allvl derivative (1£)" supports these assignments.
IKnowledge of absolute configuration is confined to the
a-(—)-5.9-diethyl analog of 1a which hus been showin to
share conmnon geometry with (—)-morphine through
its svnthesis from an intermediate derived from natural
thebaine,® although there is evidence by the method of
stercoseleetive adsorbents™ that a-(—)-mmetazocine (la)
and phenazoeine (1b) are both related to morphine.
Ord data are now presented which (along with some
chemicenl transformations) firmly establish the absolute
configurations of benzomorphan enantiomers of hoth
the « aunld 8 type.

Numerical characteristies of ord curves recorded for
a-(—)- and 3-(+)-la (metazoeine), levorphanol, and
related compounds in EtOH or H.O are shown in Tuble
I.  All sminples exhibit Cotton effects attributed to the
phenolic ehromophore beeause the midpoints between
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