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(a) From Amino Ketone VII. 1-(4-Methylphenyl)-2-iso-
propylaminoethanol Hydrochloride [R; = 4-CH; R; = H, R;
= H, R, = CH(CH;);].—4-Methyl-a-isopropylaminoacetophe-
none (16 g., 0.084 mole) dissolved in 50 ml. of methanol as
reduced at 0° with 3.2 g. (0.085 mole) of sodium borohydride.
After 1 hr. at 20°, 200 ml. of water was added and the base was
extracted with ether. Drying over potassium cuarbonate and
evaporation gave an oil which was converted to the hydrochloride.
The hydrochloride was recrystallized from methanol-ethyl ace-
tate, m.p. 132-134°. The chlorine analyses of the compounds
are listed in Table II.

(b) From Amino Ketone VII by Catalytic Hydrogenation.
1-(3,4-Dimethylphenyl)-2-isopropylaminopropanol Hydrochioride
IX, R, = 4-CH;, R, = 3-CH;, R; = CH;, R, = CH(CH;);].—
3,4-Dimethyl-a-isopropylaminopropiophencone hydrochloride
(7.65 g., 0.035 mole) was reduced catalytically with 1 g. of 109
palladium on charcoal in 100 ml. of ethanol. After absorption
of 0.035 mole of hydrogen the solution was filtered and evaporated
in vacuo. The remainder was recrystallized from methanol-
ethyl acetate, m.p. 214°.

Anal. Caled. for C;4H,,CINO: C, 65.22;
Found: C, 65.11; H,9.27; CI, 13.65.

This product was identical with a sample prepared by reduction
with sodium borohydride.

H, 9.38; Cl, 13.75.

TROPOLONES AT ADRENERGIC RECEPTORS 755

(¢) From Bromohydrin VIII. 1-(3,4-Dimethylphenyl)-2-iso-
propylaminoethanol Hydrochloride (IX, R, = 4-CH; R, =
3-CH;, R; = H, R, = CH(CH),].—1-(3,4-Dimethylphenyl)-2-
bromoethancl (17.2 g., 0.075 mole) dissolved in 150 ml. of ab-
solute ethanol and 13.2 g. (0.22 mole) of isopropylamine were
refluxed for 12 hr. After evaporation, the remainder was dis-
solved in water and muade alkaline with sodium hydroxide. Ex-
traction with ether gave an oil which was converted to the hvdro-
chloride. The latter was recrystullized from methanol-ethyl
acetate, m.p. 158-159°.

Anal. Caled. for C3HuCINO: C, 61.05; H, 9.10; CI, 14.54,
Found: C, 64.06; H,9.20; CI, 14.61.

Methanol-ethyl acetate was used as solvent for recrystalliza-
tion of all hydrochlorides listed in Table I1.
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In the light of the mechanism of action of catechol-O-methyl transferase (COMT), it was conceived that tro-

polones should act as specific inhibitors of the enzyme.

Confirmation of this postulate was obtained.

A variety

of tropolones were discovered to be effective inhibitors of COMT. The earlier claim that these inhibitors act

noncompetitively has been withdrawn.
procedure for COMT was designed.
proposed.

Structure—activity relationships were also established.
A structure for the Michaelis complex between COMT and tropolones is
It is shown that the suggested structure for the complex accounts for the behavior of tropolones

A new assay

toward COMT. The conclusion was reached that catechol and tropolone rings are biochemically isosteric.
On the basis of preliminary pharmacological data it was shown that the catechol-tropolone isosterism also ap-

plies to adrenergic receptors.

well as B-receptor "'blockade’’ could be observed separately.

Depending on the dose of tropolone, én vivo and in vitro COMT inhibition as

It would appear that this is the first time that a

group of substances that are not amines are shown to display affinity for adrenergic receptors.

The mechanisms whereby the catecholamine hor-
mones are inhactivated in vivo has been elucidated by
Axelrod, et al.® It is now recoguized that catechol-
O-methyl trausferase (COMT) is the enzyme primarily
councerned in the inactivation of circulating catechol-
amines, The euzvnie has been isolated aud partially
purified,* and the nature of its cofactor requirements
elucidated. The substrate specificity aud cation
requirement for enzymic O-methylation led Seuol,
et al.,® to propose the mechauism depicted in I as ac-
counting for the methyl group trausfer reaction from
adenosylmethionine to the meta-phenolic group of
substrates. From the pharmacological staudpoiut, the
role of COMT acquires special significance because of its

(1) Taken in part from the thesis submitted by J. Burba in partial fulfill-
ment of the requirements for the Ph.D. degree, University of Ottawa, 1962.

(2) For a preliminary account of this work see B. Belleau and J. Burba,
Biochim. Biophys. Acta, 84, 195 (1961); see text for a correction.

(8) This subject has been reviewed by J. Axelrod, in "*Adrenergic Mech-
anisins,” A Ciba Foundation Symposium, J. R. Vane, G. E. W. Wolsten-
holme, and M. O'Connor, Editors, J. and A. Churchill Ltd., London. 1960,
1. 28,

(4) J. Axelrod and R. Tomchick, J. Biol. Chem., 233, 702 (1958).

(5) 8. Senoly, J. Daly, J. Axelrod, and B. Witkop, J. 4m. Chem. Soc., 81,
6240 (1939).
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involvement in the termination of the physiological

action of the circulating catecholamine hormones.5”

It is 11 this conuection that accessibility to suitable

inhibitors of the enzyme is critical since it is through
(6) J. Axelrod and M.-J. Larocle, Science, 130, 800 (1959).

(7) E. V. Evarts, L. Gillespie, T. C. Fleiuing, and A. Sjoerdsma, Proc.
Soc. Exptl. Biol. Med., 98, 74 (1958).
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their use that the prolongation of the physiological
actions of catecholmuiues could be demonstrated 7n
vivo.®  Although pyrogallol®*and quercetin® us well as:
variety of other polyphenols® could be shown to dampen
the rate of cnzymatie methylation of catecholamines
hotlt 2 ivo and tn vitro, they eannot be considered ns
true inhibitors of COMT as has been frequently implicd,
beeause their primary functicn is to act as substrates
for the cuzyiue’; hence, the need for true and speeific
mhibitors of COMT, It ix the purpose of this com-
munication to deseribe such a class of novel inhibitors
aud to report briefly on their netivity at the adrenergic
receptor level.

Discussion of Results.—A consideration of the cou-
cept of isosterisnt led us to conceive that the tropolone
ring® (1I1) should be ideally suited for complex forma-

I

tion with the COMT active sites. The prediction is
permissible on the basis of the rational representations
I aud II, that tropoloues should act as inhibitors be-
cause of their ability to form stable chelates with diva-
lent metal ious,!! a property which is shared by catechol
rings.'? However, the question of their specificity of
action could not be predicted safely, since the possibility
existed that they eould siuiply act as metal ion seaven-
gers as i the ease, for instance, with ethylenedianiine-
tetraacetic acid (IWTDA).**  If tropoloues were to act
through an EDTA-like mechanisni, no applicatious to
in vivo studies o the gpeeific role of COMT could ob-
viously be envisaged. The virtually perfect isosterism
between catecliol aud tropolone rings suggests, on the
other hand, that the analogous Michaelis complex 11
ought to form initially and, provided the coordinating
power of tropolones toward magnesium does uot
exceed that of the euzyme coordinating sites, the re-
sulting mhibition would be rather specific for COMT.
If, indeed, the tropolone and ecatechol rings are bio-
chemically isosteric as studies with COMT could
coneeivably establish, then the possibility would arise

(8) O, W, Wylie, . Archer, el A Arnadd. J. Dhovonerol. BExptl, Themp..
130, 239 (1060).

@) HoAreher, A Arnold, R KL Kodloie, winl O WL Walie, vk Broviom.
Bivphys., 88, 153 (1960),

(10) Tor a review ol the cheigistry of vropolunes see T, Nozoe, in “Non-
Renzenoid Aromatic Compounds,® 1. Ginshnrye, Lditor, Interscience Pub-
lishers 1ne., New York, NO YL, 1hag, p.oin,

(111 DI Breyvant, Wo O Teenelios, sl 14 19,
S, 7B, 4T84 (1903).

(1) G. L. Eichhorn, in *The Chewisuy of Covadinarion Compoionds,
1. CL Bailar, Bditor, Reinhold Dublishing Corpa New York, No Y., 14aa. .
(U8,

(1) 3. Senwl;, Y. Tokuymao, nnd 1 Witkoy, J. b Chen S, 84, 1710
(1062)

Duanglas, J. in. Chem.
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that tropolones could also display u =pecilic afhuity for
adrenergie veceptors and in thix way allow i deeper
misight into the biochemical nature of the Iatter. A
preliminary account of such work has idready been pre-
seuted.

The effeet of o wmber of svathetic and natarally
ocetnrring tropolones en the CONMT-catalyzed methyli-
tion of norepiuephrine was initinlly examined.  The
first prototype used m our gtudies was g-methyltropo-
lone (I1I), the syuthesis of which was accomplished
aecording to  Haworth, et «l¥  Compounds V' (3-
thujapliecin} and VI {y-thujaplicin) are  naturally
oceurring and were kindly provided by Dr. Gardner!™:
stipitatic acid (IV),Y colehiceine, and colehicine were
wlso tested ugainst COMT;  sg-ncetamidomethyltropo-
lone (NI was svnthesized according to Nozoe, of al.™
The melting point belrvior of onr pradonet X1 was in
excelent agreewent with the rveported vadue™  The
tropslone nnalog 1N of norepinephrine was synthesized
from g-formyltropolone (NI, itsell synthesized accord-
ing to Tarbell, ¢t «f.™ The renction sequence involved
condensation ol VII with nitromethane to give VIl
i high vield, follywed by selective catalytic hydrogena-
tion of the bitro wronp to give IX us an amorphons
solid in moderate yield.  The strueture of IX was con-
firmed by 1. spectroscopy (see Dixperintentall,
The troponimine anide XIIT and thioamide XIV werce
venerous gilts from Dr.o WU RL Brasen.

The enzyme (COMT) was prepared and purified
from rat liver according to Axelrod aud Tomehiek.!
The method of assay most generally employed reliex
on the spectrofluorimetric determination of O-methyl-
ated  products.  Although  extremiely  sensitive,  this
nmethod presented a munber of teehmical problemns.!
An alternative method of assay of the O-methylated
product was, therefore, designed whicli s based on the
uitrosonaphthel method of Udenfriend and Coopers?
for the determination of reactive phienols. Using
norepinephrine as the substrate, it was extablished that
tropolones and free eatechols do not interfere with the
assy of normetanephrine.  Less renctive plienols sneh
as mete-O-methyl-noradrenalone do not give v eolor
with nitrosonaphthol. This nssay procedire, ulthiongh
less expedient and less sensitive, proved to be ade-
quately reprodueible. The results of u typieal run
using norepiephirine s substrate and the nitroso-
waphtiol method for the assay of noretanephrine ure
Hhistrated in 1Mze 1. where it ean be seen thut the
obscrved rate of the methylation renetion is i good
agreement with published rvesnlts, using the speetro-
flunrimetric methad of assay. A typical nlibited
rate sing $-nethyttropolone ix also tustrated in Pig. 1.
The varions tropolones referred to before were then

L it Debego, Svaioosigwo o Sorgciore-Activity Relovionshayps, Vb T
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tested for their inhibitory activity toward the COMT-
catalyzed methylation of norepinephrine. The con-
centration of substrate was adjusted so that maximum
reproducibility could be achieved with our method of
assay. This necessitated substrate couceutrations
approaching maximunm velocity of niethylation. The
inhibition constants K; were calculated in the usual
fashion.?®* The Michaelis coustaut for norepinephrine
was estimated in the conventional manner to be 7
X 10-* M, a value in good agreenient with the pub-
lished one.2*=  The values of K; are assenibled in Table I
where it can be seen that the presence of ring sub-
stituents or their nature has only a marginal effect on
the affinity of the tropolone ring for the enzyme. It is
interesting to note that 4-methyltropolone (III) is the
niost active inhibitor of the series, its affinity for COMT
being somewhat greater than that of pyrogallol. Both
the amino-imino and the amino-thioxo analogs XIII
and XV display siguificant inhibitory activity in
agreement with the postulate that a chelation mecha-
nism involving enzyme-bound magnesium is operative.
The ability of these uitrogen aund sulfur analogs of
tropolone to forni stable chelates with metal ions has
been established.?*» The chelation mechanisni of in-
hibition 1s further substantiated by the observation
that colchicine which has no free hydroxyl groups is
totally inactive as au inhibitor. Turthermore, meso-
inositol, which is kuown to chelate nietal ions? but
less strongly, also displays some inhibitory activity.
Finally, the relative indiffereunce of the enzyme toward
substitueuts, including a norepinephrine side chain as in
IX on the tropoloue ring, offers strong support in favor
of a chelation mechanisn of ihibition.

TasLE I

InniBITION CONSTANTS (in moles/l.) FOR VARIOUS SUBSTITUTED
TROPOLONES TOWARD CATECHOL-O-METHYL TRANSFERASE.
The K., for norepinephrine as substrate was 7 X 1074 M.

Compound K X 108

4-Methyltropolone (I1I) 1.2
Stipitatic acid (IV) 1.6
Colchiceine 1.8
B-Thujaplicin (V) 2.3
y-Thujaplicin (VI) 2.5
4-(2-Amino-1-hydroxy)ethyltropolone (1X) 4.5
4-Acetamidomethyltropolone (X1I) 3.1
7-Hydroxy-4-isopropyltropolone (XII) 3.4
1-Methylamino-7-methylimino-1,3,5-cyclohepta-

triene (XIII) 4.2
1-Methylamino-7-thioxo-1,3,5-cycloheptatriene

(XIV) 5.6
Colchicine ©
Pyrogallol 1.7
meso-Inositol 20.0

It was of iuterest to attempt the determination of the
ithibition meclianism and we initially reported? that
tropolones act noncompetitively. We now wish to
withdraw this claim in view of the impossibility to
construct reliable Lineweaver-Burk plots? with the

(23) K. J. Laidler, "The Chemical Kinetics of Enzyme Action,”
Oxlord at the Clarendon Press, 1958, p. 81.

(24) (a) J. R. Crout, Biochem. Pharmacol.. 6, 47 (1961); (b) W. R. Brasen,
H. E. Holinquist, and R. E. Benson, J. 4m. Chem. Soc.. 88, 3125 (1961).

(25) A. Lindenbawn. M. R. White, and J. Schubert, Arch. Biochem.
Biophys., 62, 110 (1954).

(26) H. Lineweaver and D. Burk, J. Am. Chem. Soc.. 56, 658 (1934).
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Fig. 1.—Typical uninhibited and inhibited (by 4-methyl-
tropolone) rate curves for the COMT-catalyzed methylation of
norepinephrine: @, 1-noradrenaline-d-bitartrate 2 X 1073 M,
X, 1-Noradrenaline-d-bitartrate 2 X 1073 M plus 3 X 1074 M 4-
methyltropolone.

data at hand. Even though it appeared possible
initially to coustruct plots which are typical of nou-
competitive inhibition,? 1t was observed subsequently
that the substrate concentrations which had to be used
were too close to maximum veloeity conditious, so that
large experimental errors were inadvertently introduced,
On the basis of preliminary pharmacological data (sce
following), in vivo COMT blockade by tropolones has
the characteristics of competitive rather than nou-
competitive inhibition. We have since been informed
by Dr. D’Iorio¥ that new in vitro data have clearly
confirmed a competitive type of inhibitiou iu agreenient
with the pharmacological data.

The possibility that tropolones could act by partially
depriving COMT of its maguesium ious was exaniied
next. To this end, the effect of magnesium coucentra-
tion on COMT activity was first established and, in
agreement with Axelrod’s observations,* excess mag-
nesium can be seen (I'ig. 2) to produce a slight inhibi-
tory effect ou the rate of methylation. In the pres-
ence of 4-methyltropolone (III) a fivefold relative iu-
crease i1 maguesium couceutration had no effect ou the
inhibited rate (¥ig. 2). It seems clear therefore that
maguesium does uot reverse the inhibition, thus sug-
gesting that tropolones form a complex with the enzyme
active sites normally occupied by the substrate. Au
appreciable degree of specificity may therefore be
expected from this novel class of iithibitors. That the
active sites respousible for the biuding of catecliols

(27) Private comymunication; A, D'Iorio, C. Mavrides, and K. Missala,
Can. J. Biochem. Physiol., 41, 1581 (1963). We are grateful to D)r. d'Jorio lor
having informed us of his result prior to publication.
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Iig. 2.—Curve A, 1-norepinephriue D-bitartrate = 1 X 10~ M/
and MgCly = 1 X 10723/ curve B, same as A except 8 X 1077
M MgCly; curve C, same as A except 0.5 X 1072 .47 MgCl, und
0.5 X 1074 M 4-methyltropolone; curve 1), same as A except
5 X 1072 M MgCly and 1 X 1074 M d-methyltropolone.

may be the same when tropolounes are iuvolved is evi-
deticed by the observation that in both the substrate
aud inhibitor series, the presence of ving substitu-
ents produces parallel marginal variations ou the
affinity for COMT. It is uot improbable therefore that
a1:1:1 complex is forimed between COMT, maguesium,
aud inhibitor (II) as has been postulated for Michaelis
complex formation with substrates I. The ability of
tropolones to engage readily into charge-transfer types
of complexes®™ suggests, on the other haud, that addi-
tional poiuts of interaction with COMT may be created
aud this may partly account for the over-all affinity of
tropoloues for the enzynie. 'These in vitro studies with
COMT and tropoloues lead to the importaut couelusion
that catechol and tropolone rings are biochemically iso-
steric; a new aund potentially useful tool iu the study of
adrenergic receptor mechanismis way, therefore, be
provided.

Some Pharmacological Characteristics of Tropo-
lones.**—The in zivo bloeckade of COMT was initially
demonstrated with compounds III, V, IX, aud col-
chiceine. Cats were anesthetized and set up for re-
cording nictitating membrane respouses in the usual
way. The compounds were adminigtered intraveunously
18 solutions in uqueous phosphate buffer (pH 7). Doses
of 2 and 4 mg./kg. of iuhibitor were administered fol-
lowed 5 i later by the injection of norepinephrine at
dosexof 1 to 5 uy.

Coompounds 111, IX, and colchiceine produced a rela-
tively snmll potentiation of the norepinephriue response

(28) W. van i Dueering and 1. 11. Knox, /. e, Ckem. Sova 73, 828
(14h).

291 Dr. Merle Pindell and Ljg siaff, Dristol Laboraturies, Syrocuse,
N V. kindly performed some ol the phnrimacological tests,
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at 2 mg./kg. but u readily detectable intensification
and proloungation of the respouse at 4 mg./kg. The
activity of g-thujaplicin (V) in this test was much
sinaller than would have been predicted on the basis of
ite ¢n vetro activity.  Colelileine was cowpletely ineffee-
tive iu the potentiation cxperiments, a result which
parallels its total lnactivity én vitro.  This obszervation
conflicts with the reports of du Chatelier®®®! on the
poteutiating effeet of colehicine on the blood pressure
regpouse of the dog to epiuephrine.  No interpretation
was offered, however, for this observation.  The possi-
bility that colchiciie may be demethylated to colchi-
ceine i the dog but not i the eat 18 remote but not
excluded. Possibly, du Chatelier’s observations may be
aseribed to the presence of colehiceine in the colehicine
preparations that he unsed (erude colechicum extract
being known to cousist of a cowplex mixture of closely
related analogs®?) or else thie potentinting effect iz the
consequence in the dog of an as yet unkuown mechi-
nisut. The effect of the foregoing tropolones lasted
approximately 2 o when 4-mg. doses were admin-
istered. Thix relatively short duration of action sug-
gests a competitive inhibition type of mechanisin én vero
(see the previous section).

Toxicity.— Preliminary toxicity data indicated that
the nature of the substituents on the tropolone ring has
a wmarked inflnence.  For instauee, in mice the LTy,
(i.p.) for g-methyltropolone (I1I) and g-isopropyl-
tropolone (V7 was 335 mg. kg, and 85 g, k., respee-
tively. This snguests that detoxification of the former
may involve oxidation of the methyl substituent to a
carboxyl group, a mechanisin whieh hias biochemienl
precedents. ™ Obviously, sueh an oxidative mechanism
would hardly apply when au isopropyl substituent is
involved. Tusufficient quantities of the other tropo-
lones precluded deterinination of their toxieity.

Some Effects of 4-Methyltropolone on Adrenergic
Responses.— It has already been mentioned!* that tro-
polones ean ner s g-receptor blocking agents. The

U300 AL G Guaba Cheadrer, Flotmpme, 180 1125 (19000,

(31 AL G Gosln Clhatelior and Ao Mowler, ibd., 12, 376G 014578

Sy WL CL Wil o, U e Alkedoids,” Volo VIDediied hy R ML 1L Maonshoe
New York Acalemic Press 1060, Chapter 8.

fA T 11 Slarer. U Proaress in Medicingl Chendsory,” G 10 K=
qonl Go 1l Woesa, Liditors, Boreerssnribss Lopdon 1961, . 187,
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activity spectrum of tropolones at that level is under
study by Professor M. I. Murnaghau at the University
of Ottawa and some of his results have been reported
separately.?* It may be pointed out at this time that
the athnity of tropoloues for adrenergic B-receptors is
eutirely consistent with the view that the iuteraction of
catecholamines with the latter luvolves primarily the
catechiol ring rather than the cationic head of the
wolecule as was previously suggested.’® In vitro
studies of B-receptor blockade are complicated by a
papaverine-like activity of 4-methyltropoloue. It is
pertinent to uote that catechol itself shares this prop-
erty® in agreenent with the view that catechols and
tropolones are phariacologically isosterie.

Iinally, attention nmiay be drawn to the recent ob-
servations of Muruaghan and Mazurkiewicez,®* who
noted that high doses of 4-methyltropolone (50 nig./kg.
or wore) can protect mice for 2 hr. or more agaiust
lethal doses of epiueplirine. Although this effect may
be typical of a-receptor blockade,¥ it is too early to
appraise the significauce of these most iuteresting
observations.

Experimental*

4-(2-Nitro-1-hydroxy)ethyitropolone (VIII).—Two grams of
tropolone-4-carboxaldehyde!® (VII) was dissolved in 50 ml. of
mwethanol followed by the addition at 0° of 4 ml. of triethylamine
and 10 ml. of nitromethane. After standing at 5° for 48 hr.,
the solution was acidified at 0° with 209, aqueous hydrochloric
acid and evaporated to dryness in vacuo at room temperature.
Trituration of the residue with cold water gave cream-colored
crystals which when recrystallized from acetone-heptane had
m.p. 140-141°, unchanged by further recrystallization; yield,
N0

Anal.  Caled.
C, 51.20; H,4.31.

4-(2-Amino-1-hydroxy)ethyltropolone (IX).—After numerous
unsuccessful nttempts at the selective reduction of the nitro

for CsHNO;: C, 51.18; H, 4.26. Found:

(34) M. 1. Murnaxban and J. M. Mazurkiewirz, Res. Can. Biol., 22, 99
(19G3).

(35) B3, Nelleun, in ""Adrenergic Mechanisms," A Ciba Foundation
Syposiwm, J. R Vane, G, E. W, Wolstenholme, and M. O’Connor. Editors,
.and A. Clhurelill, London, 1960, 1. 22,

(36) E. %, Jolnson, J. Pharm. Pharmacol., 14, 272 (1962).

(37) M. Nickerson, Pharmacol. Rer., 1, 27 (1949).

(38) Melting points were deterinined on a Kofler hot stage and are cor-
recied. Microanalyses were by Miss E. Busk, Department of Chemiistry,
TUniversity of Ottawa. N..r. spectra were measured at 60 Mec./sec. with a
Varian V-4302 spectrommeter. Infrared spectra were deterinined with a
Perkin-Eluer Inlracord instrument; only the most characteric absorption
bhands ure given.

—
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group, the following procedure was ultimately found to be ap-
plicable.

A solution of 0.34 g. of the nitroalcohol VIII in 30 ml. of ethanol
coutaining an equimolar amount of acetic acid was shaken in a
hydrogen atmosphere at atmospheric pressure in the presence
of 0.15 g. of 109 palladium-on-carbon. After 24 hr., hydrogen
absorption had ceased; the mixture was worked up in the usual
manner to vield un oil which was dissolved in methanol. Addi-
tion of dry ether caused the separation of a hygroscopic light
vellow solid which was collected under dry nitrogen. The com-
pound does not form well defined crystals. It had nip. 145-
155° dec., yield 0.250 g. Several attempts at the preparation of
crystalline salts failed. The compound gave a deep blue color
with ninhydrin at 100°. When chromatographed on paper
(methanol-water—pyridine, 20:5:1), evidence for the presence
of a small amount of an impurity was obtained. The ultraviolet
spectrum (methanol) showed peaks at 350 and 245 mu and was
almost identical with that of 4-methyltropolone. In the infrared
(lig. film) it showed vmax 3200, 3450, 1600, and 1490 em.™! In
the n.m.r. (ID;0 4+ DCI, acetonitrile as reference) it gave lines
characteristic of aromatic protons at low field and a poorly re-
solved multiplet characteristic of the side chain protons at me-
dium field. The areas under these regions of absorption were in
the correct ratio of 4:3: in addition, lines characteristic of the
presence of small amounts (~ 5%) of ethanol {of crystallization?)
were observed.

Anal. Caled. for C:H;NOs: C, 59.66; H, 6.07; N, 7.73.
Found: C, 59.06; H, 6.27, N, 7.45.

4-Acetamidomethyltropolone (XI).—The sequence described
by Nozoe, et al.,'* was applied using 3-carboxy-4-tropolone-
acetic acid (X) as starting material. The product (XI) thus
obtained had m.p. 146-147° (lit.’¥ 146°); »N* 3300, 1630, and
1540 em, —*

Enzymatic Methods.—Catechol-O-methyl transferase (COMT)
was prepared and purified as described by Axelrod and Tomchick.*
For our specific purposes it was found unnecessary to carry the
purification beyond the 6 hr. dialysis against phosphate buffer
(pH 7).

Incubation Method.—The following technique was used
throughout. A mixture of 5 ml. of the COMT preparation,
2 ml. of 0.5 M phosphate buffer, pH 7.9, 5 mg. of S-adenosyl-
methiomine iodide, 400 mmoles of MgCl,-6H,0, and 3 mmoles of
the tropolone to be assayed was brought to a total volume of 11
ml. and the solution was pre-incubated at 37° in a Dubnoff
metabolic shaker for 10 min. prior to the addition of 20 mmoles of
norepinephrine p-bitartrate. Aliquots of 2 ml. were withdrawn at
intervals and mixed with 1 ml. of 0.5 M borate buffer, pH 10,
Controls were run and assayed simultaneously. The quenched
aliquots were then processed for the assay of normetanephrine.
The latter was first extracted as follows. Each quenched aliquot
mixture was shaken 30 min. with 25 ml. of ethylene dichloride—
isoamyl aleohol (98:2). After standing, 20 ml. of the clear
organic phase was withdrawn and extracted for 33 min. with 3 ml.
of 0.1 N hydrochloric acid. The acid extract was then assayed
for normetanephrine by the nitrosonaphthol method of Uden-
friend and Cooper.?? It was established that tropolones,
norepinephrine, and vanillin do not give a color by this method.

The same techniques were applied in the study of the effect of
niagnesiuni ion concentration on the inhibited rates.



