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A series of benzyl aud substituted benzyl quaternary salts of N,N-dimethyl- and -diethyltryptamine and of
N,N-dimethyl-5-hydroxytryptamine (bufotenine) were prepared and tested against the stimulant actions of -
hydroxytryptamine (5-HT) on peripheral nervous receptors of the cat and dog (autononmic ganglia, chemo-

receptors) and on smooth muscles.

meta-Substituted benzyl quaternary derivatives of N,N-diniethyltrypt-
anline and bufotenine exhibited marked blocking poteucy against 5-HT on the nervous receptors.

The most

potent member of the series was N-(m-chlorobenzyl)-N,N-dimethyl-53-hydroxy-3-indolylethylammoniuimn bromide.
The blocking actions were predominant against the ganglionic and enrdiorespiratory reflex actions of 5-H'T".
Cholinergic stimulation of autononiic ganglia was unaffected by the more potent members of the series in the dose
range used. Compounds exhibiting marked antagonistic actions against neural effects of 53-HT were fairly

inactive on smooth muscle preparations.

In this respect members of this series were entirely different from

other, well known "nusculotropie’” antagonists of 5-HT (i.c., LSD, chlorpromazine, BAS, and eyporheptadine).
As side effect a cholinergic type of ganglion stimulation was observed with a few compounds of the series.

Several antagonists of 5-hydroxytryptamine (5-H'I)
are pharmacologically potent on simooth muscle prep-
arations, but are ineffective or very weak on nervous
preparations.? The aim of the present investigation
was to find new antagonists which may act primarily
on nervous receptors sensitive to 5>-HT. Such receptors
can be found in different autonomic ganglia®= and
at the endings of visceral afferent nerves.®” These
types of agents besides their theoretical importance,
may also have therapeutic value in disease and syn-
dromes where 5-HT might be of pathological sig-
nificance, e.g., chromaffin tumors, abnormal cardio-
vascular and cardiorespiratory reflexes, certain types of
visceral pain, vascular headaches, such as migraine, and
allergic diseases. Ouly a few of these pathological
manifestations, many of which were expected in the
past to be amenable to 5-HT antagouist therapy,
responded to known ageuts which block 3-HT, e.g.,
methysergid, cyproheptadine, BAS, and chlorproma-
zine. The failures with these agents might have been
due to their incomplete spectrum of action against
5-HT. Therefore, it was felt that by devising a new
class of 5-HT antagonists two criteria must be satis-
fied: (1) The molecules preferably should have a close
structural resemblance to 3-HT (such structural simi-
larity is desirable in the present stage of limited knowl-
edge concerning pharmacological antagonisms and
structure-activity relationships). (2) The new com-
pounds should have a markedly different spectrum of
action as compared to known antagonists of 5-HT
covering those pharmacological actions of 5-H'T which
are not influenced by commonly known 3-IIT antagon-
ists.

Utilizing the previous observations of Gyermek and
Nador®® that substituted aralky] quaternary am-
monium compounds have high affinity for ganglionic
cholinergic nervous receptors, this pharmacologically
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potent chemical gronp was built into indolealkylamiues,
e.g-, N,N-dimethyl- aud -diethyltryptamine and N,N-
dimethyl-3-hydroxytryptamine  (bufotenine), which
themselves exhibit 3-HT like and also mild 5-HT block-
ing properties.510

Experimental!!

The compounds were prepared by quaternization of N,N-di-
alkylaminoethyl-3-indoles with the corresponding aralkyl halides
in absolute acetone or ethanol. Quaternization took place usu-
ally at roon1 temperature and was complete in most cases within
a few hours. Tle quateruary salts were washed with the solvents
and recrystallized.

Example, N-(Benzyl)-N,N-dimethyl-3-(3-indolylethyl)am-
monium Bromide.—N,N-Dimethyltryptamine (200 mg.) was
dissolved in 4 ml. of absolute acetone and 210 wmg. (209 excess)
of benzyl bromide was udded dropwise. A white precipitate
forined inunediately. By adding an additional 2 ml. of absolute
ether, a gummy quaternary salt precipitated. After discarding
the supernatant and taking up the residue in a few ml. of absolute
ether, o white solid formed. The quaternary salt wag recrystal-
lized from methanol-ether, "The rest of the compounds were
prepared esgentially by a similar procedure.  Data of the chem-
ieal structure, preparation, and physical constants of the com-
pounds are presented in Table I.

Pharmacological. (1) Cat Inferior Mesenteric Ganglion
Preparation.—Postganglionic action potentials of the hypogustric
nerves were recorded as described earlier.s  5-HT and its blocking
agents were administered intranortically through the cainulated
inferior mesenteric artery. Minimal effective doses of the block-
ing agents inhibiting the stimulant action of 2-20 +/kg. of 53-HT
on the interior mesenteric ganglion were deteriined.

(2) Dog Pelvic Nerve-Biadder Preparation.—Action ol
5-HT and its antagonists on the pelvie ganglin was studied in
dogs under pentobarbital anesthesia with pretreatment of methy-
sergid ns deseribed earlier.'? EDj values (doses which reduced
to 50¢% the bladder cantractions elicited by repeated (every 2t 3
min.) constant intraaortic doses of 0.5 to 2.0 v+/kg. of 5-H'T') were
determined on the basis of 2 to 3 dose levels of the blocking ngents.

(3) Pelvic Afferent Nerves.—Cats were prepared as in I,
but instead of the hypogastric nerve, soine branches of the pelvic
plexus were isolated, cut centrally, and placed on a bipolar plat-
inum electrode under light mineral oil at 37°. Injections of
5-20 v/kg. of 5-HT and its blocking ageuts were given throngh the
cannulated inferior mesenteric artery. Different doses of one
blocking agent (XII) were tested against the stimulant action of
intraarterinlly given 3-H'T. 5-HT was given before the blocking
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agent and 30 sec. and 4 min. after the blocking agent. Minimal

effective doses were determined in three experiments.

(4) Cardiovascular and Respiratory Reflexes.—Cats under
chloralose and urethane and dogs under pentobarbital sodium
were used. Blood pressure (femoral artery) and respiration were
recorded on a polygraph. Compounds were given either i.v.
into the femoral vein or through one of the lingual arteries into
the common carotid artery. After the reflex actions to selected
doses of 5-HT (the doses of i.v. administration ranged between
10-160 ~/kg., for intracarotid administration between 5-40
v/kg.), i.e., drop in blood pressure, bradycardia, reflex apnea
(cat and dog), and respiratory stimulation (dog) had been estab-
lished, the blocking agents were given and the challenging dose of
5-HT was repeated, usually 2, 5, and 10 min. later. Degrees of
the inhibitions produced by the blocking agents to 3-HT were
determined.

(5) Isolated Rat Uterus (Musculotropic Action).—Uterine
horns of estrogen-sensitized rats were used. The blocking agents
were given into the oxygenated organ bath at 30° for 10 min.
preceding the challenging dose of 5-HT (0.05-0.5 +/ml.). Dose
ratios of 5-HT were determined as described by Gaddum and
Picarelli'® in the presence of two concentrations (1 and 10 ~/ml.)
of the blocking agents. 1Dose ratios to ACh were determined at
one (10 v/ml.) concentration.

Results

Blocking Actions Against 5-HT. (a) Inferior Mesen-
teric Ganglion Preparation.—Most of the compounds
showed marked blocking action against ganglionic
stimulation induced by 5-HT (Table II). Of the
quaternary derivatives of N ,N-dimethyltryptamine
the meta-substituted benzyl compounds (IV, VI, and
especially V) surpassed the nonsubstituted benzyl
quaternary derivative (I), and also those which carried
substitutions in the ortho (II, III) and para positions
(VII, VIII). XN-(m-Chlorbenzyl)-N,N-diethyl-3-(3-in-
dolylethyl)ammonium bromide (IX) was markedly
less potent than any of the N, N-dimethy] derivatives.

The three derivatives of bufotenin, X, XI, and XII,
were all markedly more potent than the corresponding
members of the N ,N-dimethyltryptamine series. An
outstanding potency was observed with the n-chloro-
beuzyl quaternary derivative (XII). This was the
most potent member of the group.

Selectivity of the ganglionic actions to 5-HT of some
compounds is illustrated in Table II. It is shown that
several compounds were 50-100 times as potent as LSD
in blocking the ganglionic action of 5-HT. These
agents, V, XI, and XII, did not block the effect of
DAPP in the same doses (LSD at the high dose which
blocks 5-HT also blocks DMPP; a cholinergic type of
ganglionic blocking agent, hexamethonium, inhibits
the action of DMPP more readily than that of 5-HT).
Less potent members of the series were not tested against
DMPP in doses beyond those employed against 5-HT.
These doses were usually not effective against DMPP.

(b) Pelvic Ganglia (Table III).—Potencies of the
compounds against the 5-HT induced ganglionic stim-
ulation on the dog bladder ran quite parallel with those
obtained on the mesenteric ganglia of the cat; XI was
the only exception. It was considerably more active
in the dog than in the cat. The EDs, values obtained
on the pelvic ganglia were usually lower than on the
cat ganglion preparation. Selectivity of two potent
compounds (V, XII) was investigated and found to be
high for 5-HT. Doses 10-25 times higher than those
effective against 5-HT were found ineffective against
DMPP. Five of the 12 compounds were at least 80

(13) J. H. Gaddumn and Z. Piearelli, Brit. J. Pharmacol., 12, 323 (1957).
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times more potent in blocking the ganglionic action of
5-HT than either bromo LSD or chlorpromazine,

(e) Pelvic Afferent Nerves.—In 3 experiments,
XII, in intraarterial doses of 0.5, 1, and 2 v/kg., re-
spectively, blocked the stimulant action of 5-HT on the
afferent nerves. Selectivity to the 5-HT induced
stimulation was indicated by the finding that the
same doses of XII were ineffective against the afferent
nerve stimulation elicited by DMPP,

(d) Isolated Rat Uterus Preparation.—The muscu-
lotropic 5-HT blocking action of the compounds ex-
pressed in dose ratios are shown in Table IV. XNone
of the compounds, except XI, produced a high dose
ratio to 5-HT at 1 and 10 v/ml. LSD under similar
conditions at 0.06 v/ml. gives a dose ratio as high as
32. The musculotropic 5-HT blocking action of these
agents with the exception of XTI is, therefore, negligible,

Reflex Actions. (&) Cat.—XII in 25 v/kg., iv.,
inhibited the reflex blood pressure drop, bradycardia,
and apneic response of 30 v/kg. of 5-HT, i.v. Two
v/kg. given into the common carotid artery inhibited
the same reflex actions produced by 10 v/kg. intra-
arterially administered 53-HT. Tt is, therefore, possible
that the site of interaction between 53-HT and the an-
tagonist is within the carotid sinus area. Doses of XII
which inhibited these reflex actions were ineffective
against the musculotropic stimulant action of 5-HT
on the nictitating membrane. A dose of 320 v/kg.,
i.v,, of V also inhibited the reflex BP fall and respira-
tory airest produced by 5-HT given i.v. Lower (20-
80 v/kg.) doses of V were neffective.

(b) Dog.—The respiratory stimulation produced by
5-HT in the dog was not inhibited by doses of 10-160
v/kg., 1.v., of XII and V. The increased pulse ampli-
tude and apnea after 5-HT, however, was blocked by
50 v/kg. of XII.

Other Pharmacological Effects. Acute Toxicity.—
The approximate LDj, of XII in mice is 55 mg./kg., 1.p.
(20 animals). Toxic symptoms developed within 5 to
10 min. and consisted of sedation, dyspuea, anoxic
convulsions, and finally, respiratory failure. The
minimal lethal doses of II, V, VII, and VIII in mice
were all above 50 mg./kg. The minimal lethal doses of
XII in rats were 40 mg./kg., i.p. Toxic symptoms
were similar to those observed in mice.

Autonomic Side Effects.—The most characteristic
effect of this class of agents was a strong inhibitory
action at certain 5-HT sensitive neural receptor sites.
In addition, most of the compounds exhibited varying
degrees of stimulant actions on the autonomic nervous
system. A rise in blood pressure was sometimes pre-
ceded by a short drop, respiratory stimulation, con-
traction of the cat nictitating membrane, and rapid,
short contraction of the bladder of the dog. These
stimulant actions were quite marked in the case of XII
and were found to be due to cholinergic type of gan-
glionic stimulation. The effects could be inhibited by
hexamethonium to the same extent as those of DMPP,
indicating a similarity between the actions of the two
agents. No stimulation of the cholinergic postgan-
glionie receptor sites have been observed on the dog
bladder and in isolated rat uterus experiments.

Discussion
It is shown that compounds of the general formula
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TapLe 1
ARALKYL QUARTERNARY DERIVATIVES OF INDOLE ALKYLAMINES
R T CHQCH2N\R'R"' =B
SR T
H R"
e e e e QT TET I 2T 0N s e

Comi- Yiell, Tivea, b Cryst.
pound R R’ R’ R’ AM.p., 2C.¢ P Forinula Lr, Mediun Solvent
1 H CH; CH;, H 202-204 a0 CyeHpBrN. 1 Acetone Methanol-ether
I H CHs, CH; 0-CHj, 204-205 T0 CaHasBrN. 24 Acetune Lithanal
II1 H CH; CH; 0-Cl 181-183 .5 ] CuwHuBrCIN; $145°)  Ethanol 1nthanal

24
v H CH; CHjy m-CHj 181.5-183 ST CaoHyBrN, 24 Acetone”
\% H CH; CH; m-Cl 204-207 T0 CHBrCIN, G439 Lithanal Methanal-ether

24
VI H CH; CH; 116-N Qs 214-217 0 CoHaBrNi(y, ] Acetane Acctone—-ether
VII H CH; CH; p-CHy 189.5-192 87 CayHaBrN, G451 Fthanol itthnnol-ether

24
VIIT H CH, CH; p-Br 204-205 70 C HaeBra N, 2 Acetane? Fthanol-henzene
IX H C,H; C,oH; m-Cl 188.5-191 ) CaHagBrCIN, 1 Acetone’ Ithanal-cther
X OH CH; CH, H 170-175 17 CsHy: BN, 2 Acetune” Methanal-cther
XI OH CH; CH; m-CH; 169-172 ) CayHasBrNO. 24 Acetone” Metlhan l-ether”
XI11 OH CH; CH; m-Cl 2052006 85 C1sHpuBrCINO, 5 Acetone’ '

* All compounds were colorless crystals except VI which was a yellow crystalline product and X which yielded light tan erystals.

® Time of standing or heating and temperature.
corrected.

TasLe II
Brocking PoTENCIES 0N THE INFERIOR MESENTERIC
GAxcLION OF THE CAT
Minimal
effective dose,
v/kg. against

Minimal
effective dose,
v/kg. against

Compound 5-HT® Nb DMPP* N
I 0 (5-80) 4
1I 8 (>20, S0) 2 ~80(>20, 80) 2
111 50 (20—b0 3 >20 1
IV ~20 (20, 2
A% 7(1. 2 2()) 4 >5 1
VI ~20 (20, 20) 2
VII ~80 (>20, 80) 3 >20 1
VIII 20 (20,20, 20) 3 >20 v
1X ~80 2
X 4.2 (1-8) 4
XI X.3(1-16) 3 >8 1
XII 0.66 (0.08- 11 >2.0 3

1.2)

LSDe 400 400
Methysergid+ >200 >200
Hexamethoniume  >200 <25

@ Mean values and range. ? Nunber of experiments. ¢ See
ref. 5. ¢ Gyermek, unpublished data.

Rl—<jE—]-CH20H21\1+R2RSCH2 Br~
B R,

where RR; is H or OH, Ry and R; is lower alkyl, and

R, is H, CH; NO,, Cl, or Br, possess very marked
antagonistic properties against certain stimulant ac-
tions of 5-HT. Pharmacological tests used in this
study demounstrated that the blocking action of these
agents is primarily directed to nervous receptors of
5-HT in autonomic ganglia and in chemoreceptors.
While receptors at the inferior mesenteric, pelvie
ganglia, and carotid chemoreceptors are very sensitive
to the above ageuts, othier receptor types of 5-HT

¢ Precipitated with ether, the oily precipitate was refrigerated for 24 lir, and formed a guimmy- solid.

¢ Melting points were determined by a Thomnas type melting point apparatusg and are

¢ At room tempern-

Tapre II1

BLoCKING Porgxcies ox THR PrLvic GGANGLIA ar 1 Do
Dk, v/ ky.
Ly, 4 k. azainst
Compounsl apaiust 3-111" N DAIPP® N*
1 11 i8-106) 5
1T 2() (‘_’(), 20) 2
111 >0 1
v S8, 8) 2
V <1 3 >1u 2
VI 2ol 4 2
VIE ~20) 1
VIIT 20 (20, 20) 2
INX ~20 ]
X 2 (). 0-3.0) B
NI 0.3 (0.12-:0.5) 2
NII 0.4 (0.025-0.05) J >12 5
Broma-L.sDr >200
Chlorpromazines >200
Hexamethonium® >500 <100

or individual values). * Number of
11, Gyerinek, unpublished observa-

2 Mean values (range
experilents. ¢ See ref,
tions.

present i smooth muscles (Z.c., rat uterus and dog
bladder) are resistent to them.

Although the number of compounds in this serics
and the number of observations, especially with the less
potent members of the series, was relatively small,
some conclusions regarding structure—activity relation-
ships could be drawn as follows:

(1) Substituents of the Benzyl Groups.—X\ onsub-
stituted benzyl and ortho- and para-substituted benzyl
(quaternary salts of N, N-dimethyltryptamine showed
approximately the same degree of potency against 5-HT
at autonomic ganglin. The minimal effective doscs of
these compounds ravged between 20-80 v, on the two
ganglion preparations used. The meta-substituted
benzyl quaternary derivatives usually showed the
highest potency. Their minimal effective doses were
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% Caled.

(o] H Br C1 N
63.5 6.41 22.3 7.80
64.6 6.70 21.42 7.53
57.86 5.59 20.30 9.01 7.12
64.5 6.71 21.40 7.51
57.86 5.59 20.30 9.01 7.12
56.50 5.45 19.80 10.40
64.61 6.70 21.42 7.53
52.07 5.06 36.5 6.39
59.8 6.18 19.0 6.75
60.90 6.18 21.4 7.46
61.70 6.42 20.60 7.21
35.74 5.38 19.35 6.84

ture. / Precipitated with ether.
* Washed twice with ether.

Tasre IV

BrockiNGg PoTENCIES ON THE IsOLATED RaT
UTERUS PREPARATION

Dose Dose
Concen- ratios® ratios®
tration, against against
Compound v/ml. 5-HT N? ACh N
I 1 1.7 2
10 2 3 2.5 2
11 1 1 5
10 1.4 3 1.5 2
III 1 1
10 <4 2 <4 3
v 1 2.5 2
10 16 2 2.5 2
v 1 1 2
10 9 5 <4 2
VI 1 1 2 2
10 2 2 1
VII 1 1 2
10 <4 2 1 2
VIII 1 2 2
10 4 2 1 2
IX 1 1 4
10 1 3 1 2
X 1 1 3
10 13 6 1 2
XI 1 3 3
10 64 3 1 2
XII 1 1.3 3
10 13 6 2.5 3
LSD 0.06 32

o Por dose ratios see Methods. * Nuinber of experiments.

found to be between 7-20 v iu the cat prepartion, and
1-8 v in the dog. Of the different types of substituents
the chlorine substituent proved to be superior to the
others (<.e., CH;, Br, and NO,),

(2) N-Alkyl Groups.—Exchange of the terminal two
methyl groups for ethyl groups markedly decreased
the blocking potency (V vs. IX).

7 The precipitate was taken up in absolute benzene before recrystallization,
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% Found
C H Br Cl N
63 .43 6.49 21.91 7.84
65.4 6.81 22.01 7.70
58.13 5.80 20.36 9.22 7.82
64 .47 7.12 21.45 7.70
58.18 5.79 20.13 9.32 6.89
56.22 5.44 19.99 10.31
64.00 7.06 21.42 7.50
52.29 5.74 36.86 6.08
59.97 6.52 19.11 6.90
60.77 6.08 21.2 7.35
61.57 6.62 20.76 7.30
55.45 5.71 19.26 7.00

® Washed with acetone.

(8) 5-OH Substitution of the Indole Ring.—This
substitution favorably influenced the 5-HT blockade on
autonomic ganglia. Derivatives of bufotenine were
found to be 2.4-25 times more potent than the cor-
responding N,N-dimethyltryptamine derivatives.

Regarding their spectrum of 5-HT blocking actions
the indolylalkylbenzylammoniun salts resemble certain
indole acetamidines, 5-Hydroxy-3-indoleacetamidine,
for example, exhibited a similar type of blocking action
to 5-HT on peripheral nervous receptors.!* The qua-
ternary indole compounds and the indoleacetamidines,
so far, occupy a unique position among blocking agents
of 5-HT. Most of the well known antagonists of 5-HT
do not have appreciable action at peripheral nervous
receptors sensitive to 5-HT. The list of those 5-HT
antagonists which are practically inactive at the above
mentioned receptors includes agents like LSD, chlor-
promazine, BAS, and cyproheptadine; although mor-
phine and cocaine are fairly potent in blocking the ac-
tions of 5-HT on nervous receptors,'®!® their other
pharmacological actions overshadow this effect.

Members of the present series show considerable
selectivity in autonomic ganglion-preparations an-
tagonizing the action of 5-HT to a greater extent than
that of cholinergic stimulants (z.e., DMPP); however,
they are not without an affinity to cholinergic ganglionic
receptors. Some of the agents, especially XII, ex-
hibited fairly marked stimulant actions at the ganglia
which were of the ‘‘nicotinic” type. It is not known
whether this affinity to cholinergic receptors of the
ganglia plays any role in the blocking action to 5-HT.
Nevertheless, it was assumed that the two phenomena
might somehow be related to each other. In the pres-
ence of hexamethonium blockade, however, which
eliminates the ganglionic stimulant action of XII,

(14) L. Gyermek, Nature, 192, 465 (1961).
(15) L. Gyermek, Proc. XXII. Intern. Physiol. Congr. (Leiden), 1, 28
(1962).
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this compound was still potent agamst 5-1HT.  Since
(uantitative aspects of this interaction were not studied,
shiggestions regarding the relation of cholinergic stim-
ulation to 5-HT blockade produced by the same agent
at the ganglia cannot be made. When cholinergic
stimulation and blockade of the ganglia is produced
by different specific agents (i.e., DMPDP or hexameth-
oninm), and stimulation and blockade of the 5-1T
receptors by other distinet agents (ie. 5-HT and 5
Lydroxy-3-indoleacetamidine), a clear separation of
effects regarding stimulation as well as blockade can be
obtained between the two different types of ganglionic
receptors. Thus, their independence from each other
cau be established. The situation with moleeules which
combine cholinergic and 5-HT-like gangliouic stimulant
properties (z.e., bufotenine)'® or cholinergic stimulant

MrLapuN TrRKovNIK

Vol. 7

and >-ITT blocking propertics (members of the present
series) s not so clear. It 1s obvions that further stadies
are ueeded noorder to elarify certain points in the
ganglionic action of this novel type of agents.

Some members of the above series proved to be the
most potent. agents of their class, and, therefore,
spite of their incompletely known mode of action, will
merit further interest ag pharmacological tools,
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Syntheses of Some 4-Hydroxycoumarins and Their Condensation

Products with Aldehydes and Carboxylic Acids.

The Anticoagulant

Activity of Some 4-Hydroxycoumarin Derivatives
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The syntheses of 6-bromo-4-hydroxycoumarin aud 4-hydroxy-6,7-benzocoumarin and their condengution
products with various aldehydes and carboxylic acids are described. Some of these eompounds show anti-

cougulant activity in experiiental animals.

Many compounds of the dicoumarint type have been
prepared!—3 by condensing +-hydroxycoumarin with
aldehydes. A great number of them show an intensive
anticoagulant activity and therefore they are used in
the therapy of thromboembolisnis. This article de-
seribes analogous condensations with 6-bromo-4-liy-
droxycoumarin and 4-hydroxy-6,7-benzocoumarin, pre-
pared in the hope that they may yield new substances
with improved anticoagulant activity.

The starting material for the synthesis of 6-bromo-4-
hydroxycoumarin was methyl 3-bromosalicylate* which
on acetylation furnished methyl 2-acetoxy-5-bromo-
benzoate.” TFrom this ester 4-hydroxy-6-bromocou-
marin (I) was prepared according to a modified Paunly--
Lockemann method.?

Br — COOCH,
OCOCH;,

On introducing bromine into position 6 of the aro-
matic nucleus of 4-hydroxycoumarin its reaction with
aldehydes was not essentially clhianged, so that we were
able to prepare 3,3’-alkylidenebis(6-bronio-4-hydroxy-

bt

(1> R. Anschiitz, An»n., 367, 212 (10049).

2y W. R. Sullivan, €. F. Huebmer, M. A, Stabinoun, pod I, 1 Yook, J.
Aw. Chem. Soc., 68, 2288 (1943).

(3) J. Klosa, Arch. Pharm., 285, 327 i1vi2),

1) A. Caliours, Ann., §2, 328 (1844).

(v L. Henry, Ber., 2, 275 (1869).

6y 1L Pauly awoel R, Tockewanu, f1id., 48, 28 (1915;.

conmarin) and 3,3 -arylidenebis(6-bromo-4-hydroxycon-
marin) in the usual way. All the compounds obtained
are shown in Table I. Ouc of the compounds (3,3'-
methylenebis-6-bromo-4-hydroxycoumarinn) had been
preparved by Huebner and Link.”

Because of the coumariu-chromone tautomerism®
these compounds can be represented in two tantomeric
structural fornmlas (ITa and TIb).

SN

Bl'm —CH- Brm —CH
o0 = o~ OH|
n . [Th ”

1-1ydroxy-6,7-benzoconmarin (111 was synthesized
starting from methyl 3-hydroxy-2-naphthoate, which
by acetylation gave the acetyl derivative.® The reac-
tion of methyl 3-acetoxy-2-naphthoate with sodium in
hot liquid paraffin caused the lactone ring to close,
giving ITI.

Z - COOCH;
——
~ OCOCH,

7y C. G Thaehner aunl K. P Link, J. ;. Chem, Sec., 88, 656 (1944),
'S) I, Arndt, L. Loewe, R. Un, and E. Ayca, Ber., 84, 319 (1051},
1L Cabien awd AL Dudley, J. Chem. Sac., 87, 1748 (1910).
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