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Histamine Releasers. II. Synthesis of a Trimer in the
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An unegnivoceal syuthesis is deseribed for the NyN-dimethyl “trinter” (Ih) of the formaldehyde—p-methoxy-
phenethylamine series of histamine releasers first reported by Baltzly, et al.' The substance was found to be
devoid of histamine-releasing properties, contrary to the literature. An nusnceessful attempt to prepare the
tore important N-methyl “trimet’ is also reported.
In 1949, Baltzly, et al..! reported the preparation of SCHEME |
a family of potent histamine releasers derived from the Cl Cl Cl Cl
condensation of formaldehyde and p-methoxypheneth-
viamines,  These closely related. but ill-defined, suh- —-
stances were vegarded to be “dimers,” “trimers’”  HOCH: CH.OH CH, CH.
ete., of the basie strneture I (n = 0, 1. 2). The most |
: ¢ basie str (=0, 1.2). ‘ OH OH OH OH
potent of these was tentatively identified as the
“trimer” (Ia); the N,N-dimethyl derivative (Ib) wuas 1 11
alzo found to possess strong histamine-releasing propet- e
ties,  The “dimers” (Ie and Id) were veported to have
only weak activity.
In a previous publication® we desertbed an un- CH, CH, -
(uivocal sy sis of the “dimer” (Id) and a proof
cgnivoc u \)I,H}l(sl\ of t‘h(, V(llm(r (Id) wmd a proof OR OR OR
of structure for Ie by its subsequent conversion to Id
We were unable to demonstrate any histamine-releasing IV.R=H
ability for compounds Ie and Id. We then turned V. R=CH,
our attention » preparati of » “trimers”
ur attentior ‘tf).th( preparation o; _111( trimers COCH, COCH, COCH,
(Ia and Ih), utilizing some of the chemistry developed
in the svithests of the “dimers.”  Our goals were only
partiallv achieved: we were able to e\'mhe\‘iy(' Ih CH —_
but were nnstecessful in the preparation of the more 2 CH,
important compound, Ta. OCH, OCH, OCH,
R [~ R 7 R A
l | | R R R
I,\CHl, NCH. NCH,
| l
(leg CH, CH,
f |
CH, CH, CH.
OCH, OCH
CH,——] CHd— |
VERY
Al . R= "N
OCH, L ocw, OCH, v (,1,1\ 0
Ly, B=H:n=1 _ S
by L. = CHs: n =1 VIIL 1 = COOt
o, W=1l »n=0 X R = (,()VHCH;
d, B =CHyn=0 X R o= CON(CH;)

Our synthetic work i the trimer series was initiated
from 2,6-bishydroxymethyl-4-chlorophenol (II).? This
compound, when condensed with an excess of p-
chlorophenol under acid catalysis, gave 2,6-bis(2-
hydroxy-3-chlorobenzyl)-4-chlorophenol (ITI) in 829
yvield (Scheme I). The chloro groups were readily
removed by rednction with sodium in liqguid ammonia
and  the resulting triphenol (IV) was exhaustively
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methylated with methyl iodide and potassium carbonate
m boiling acetone to afford 2,6-bis(2-methoxvbenzyl)-
anisole (V). Treatment of the ether (V) with acetic an-
hydride in polyphosphoric acid at 60° afforded the tri-
ketone (VI) in 729, yield. The ultraviolet spectrum of
VI in ethanol showed maxima at 229 and 270 mg which
strongly supports the p-methoxy ketone structure.=4
This method of acetylation was adopted because of jts
effectiveness when applied to the acetylation of bis-
2-anisylmethane in the “dimer” series.*
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Reaction of the triketone (VI) with sulfur and mor-
pholine under the usual Kindler—Pesche conditions’
proved to be unsatisfactory for preparation of the tris-
(acetic acid) compound (VIII) via the thiomorpholine-
amide intermediate (VII). However, when we used the
modified procedure of Mayer and Wehl,® which in-
volved prior formation of the morpholine enamine of
VI, 2 979, yield of the crude thiomorpholineamide (VII)
was obtained. The amide could be recrystallized from
methanol to give material melting at 95-100° whose
analysis was barely acceptable. Alkaline hydrolysis
of VII gave a poor yield of the tris acid (VIII) after
extensive purification.

The N-methyl- (IX) and N,N-dimethylamides (X)
were prepared from VIII v7a the acid chloride. Reduc-
tion of IX with either lithium aluminum hydride or
diborane’ gave low yields of an unidentifiable syrup.
However, reduction of the dimethylamide (X) afforded
the N,N-dimethyl “trimer’’ Ib, characterized as its
tripicrate.

Biological Evaluation.—The tripicrate of Ib (57.0
mg) was converted to the syrupy trihydrochloride
(29.0 mg, 939,) by stirring with 1.0 g of Dowex 2
(chloride) resin in 20 ml of 959, methanol for 16 hr.
The nearly colorless hydrochloride possessed an in-
frared spectrum similar to that of the dimer hydro-
chloride (Id).? Aqueous solutions (see Table I) of
the hydrochloride salt were administered intravenously
to anesthetized dogs,® and a commercial preparation
of the trimer Ia was run as a control. Blood samples
(2-3 ml) were obtained prior to, and at 2- and 30-min
intervals following injection. The blood pressures
were continuously recorded while histamine levels
were measured by the procedure of Shore, et al.?

TasLe 1
Broop PressURE axD HisTavIiNe LEVELs
Time Plasma
after Blood histamine
Dose, injection, pressure, level,
Compd ng/kg min mm®* 1g/100 ml®
Tac A 0 128 2.0
100 2 60 41.4
100 30 90 3.5
The - 0 180 1.2
100 2 178 1.2
100 30 182 1.4
250 2 182 1.9
250 30 178 1.5
Ib¢ L 0 180 1.8
200 2 185 1.5
200 30 175 1.7
300 2 150 4.5
500 30 165 2.4

s Blood pressure measurements were =£59; of average.
b Histamine measurements were =109, of average. ¢ Average
. . . /C
of two animals. < Single animal.

Compound Ib was found to be without significant
effect on the animals’ blood pressure or histamine level,
while the control was quite active at 100 pg/kg. How-
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ever, Baltzly, ef al.,' reported that a preparation rich
in this “trimer” (Ib) exerted a strong blood pressure
lowering cffect.  Unfortunately, we were imable to pre-
pare In for direct comparison, but the data for Ib led
us to suspect that the prre N-methyl “trimer” (Ia)
may also be inactive. Thus, the possibility exists
that the true histamine releasers may be very active,
higher moleculay weight species which contaminate the
different preparations described in the literature.!

Experimental Section

2,6-Bis(2-hydroxy-5-chlorobenzyl)-4-chlorophenol (III).—
To a melt (40°) of 50 g (0.39 mole) of p-chlorophenol were added
10.0 g (53 mmoles) of 2,6-bis(hydroxymethyl)-4-chlorophenol?
and 1.0 ml of concentrated HCl. The mixture was stirred at 40°
for 4.5 hr, and excess p-chlorophenol was removed by distillation
at reduced pressure. The white, crystalline residue was washed
with betizene and the crystals were collected to give 19.3 g (8297)
of product, mp 234-238°. An analvtical sample, recrystallized
from benzene-methanol, had a melting point of 233-233°.
Anal. Caled for CyH\;CLOs: C, 58.6; H, 3.68; Cl, 26.0.
Found: C, 58.6; H, 3.68; Cl, 25.7.
2,6-Bis(2-hydroxybenzyl)phenol (IV)—To 600 ml of liquid
NH; in a Dry Ice-methanol bath (—75°) was added dropwise,
18.5 g (0.8 g-atom) of sodium and 19.3 g (47 mmoles) of III in
300 ml of anhydrous tetrahydrofuran. The mixture was stirred
at —75° for 6 hr, then allowed to warm up to room temperature
over a period of 14 hr. Excess sodium was destroyed with
NH.(C], followed by the cautious addition of a little water. The
mixture was acidified (pH 2) with 6 ¥V HCI and extracted with
CH:Cl,, The CH.CL layer was separated, dried over MgSOQ,,
and evaporated in vacuo to leave a gummy residue. The gum
was takeu up in hot toluene. After cooling, 11.9 g (82¢%) of tan
crystalline material was collected; mp 158-160°; Bender, ef al.,'°
reported mp 161-162°,
2,6-Bis(2-methoxybenzyl)anisole (V).—To a suspension of 43.0
g of pulverized K.CO; and 162 ml of acetone were added 9.5 g
(31 mmoles) of 2,6-bis(2-hydroxybenzyl)phenol and 81 ml (1.3
moles) of methyl iodide. The mixture was refluxed 42 hr, the
potassium salts were filtered off, and the filtrate was evaporated
in vacuo to yield an orange syrup. The syrup was taken up in
CHCl; and washed with water, and the CHCI; layer was dried
over anhydrous Mg80s;. Evaporation in vacuo gave an orange
syrup which crystallized at room temperature (8.85 g). Re-
crystallization from cyclohexane yielded 8.1 g (759) of white
crystals, mp 100-103°. An analytical sample from cyclohexane
had a melting point of 101-103°.
Anal. Caled for CuHuOz: C, 70.3; H, 6.94. Found: C,
78.9; H, 6.91.
2,6-Bis(2-methoxy-5-acetylbenzyl)-4-acetylanisole (VI).—A
mixture of 23.4 g (67.3 mmoles) of V, 66.5 ml (0.71 mole) of
acetic anhydride, and 580 ml of polyphosphoric acid was stirred
at 60° for 16 hr. The resulting, dark solution was cooled to
—5° and 2 L. of water was added over 4 hr with stirring (tem-
perature below 17°). Failure to adhere to these conditions for
destruction of the phosphate complex resulted in a dark, tarry
product. The yellow precipitate was collected by filtration and
resuspended in 700 ml of ice water. The pH was adjusted to
8 by the addition of 20 ml of concentrated NHsOH at 0-5°.
The solid was collected and washed with water and 200 ml of
cyclohexane. The damp material was dissolved in CHCl;,
dried over MgSO, and twice treated with decolorizing carbon.
The CHCl; was evaporated in vacuo and the residue was re-
crystallized from 300 ml of EtOAc to vield 21.4 g (67%) of white
crystals, mp 150-153°; a second crop of 1.6 g (59,) was obtained
by concentration of the mother liquors. An analytical sample,
mp 156.5-158.5°, was obtained from EtOAc; AEC® 220 my (e
40,700), 270 mu (e 36,700).
Anal. Caled for CsHsOe: C, 73.4; H, 6.37.
73.1; H, 6.33.
Trismorpholinethioamide of 2,6-Bis(2-methoxy-5-carboxy-
methylbenzyl)-4-carboxymethylanisole (VII).—To 3.2 g (6.8
mmoles) of VI was added 0.72 g (22.4 mmoles) of sulfur, 0.1 g

Found: C,
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(0.5 nunole) of p-tohtenesulfouic acid, aud 6.4 mil (73 nunoles:
of worpboline. The mixtire was stirred at 130° Tor 5 T and
cooled 10 room temperatitre, ond S0 b of cold SO0 et was
addind. The mixinre was stirved in rhe cold 1 he, and the vellow
solidd wis collected by liltration and washed with water 1o
aford 5.1 g (97000 This mnlerial was nsed in the next step.
An analvtical sample, mp 95-100°, was obtained by recrvstnd-
lization from methanol.

Anal. Cated for CyoHaNOg:
Foud: ¢, 63.3; H, 6.37; S, LK,

2,6-Bis(2-methoxy-5-carboxymethy!)-4-carboxymethylanisole
iVIII). To 5.1 g of the thionmide VIT was added 60 ml of 2-
methoxvethanal aud 60 b of 2077 KO The mixture wus
refluxed for 24 hr and filtered, and the filtrinte was evaporated
in raena to near drviess. The brown syrup was tuken up in
witer, chilled, nud acidified (pt 1-2% with HCL The miximre
wis wartized on o steant bath while stivring for a few miuutes,
and the supernatant was decanted from the gunnuy material.
The brown gum wax crystallized fron water, collected by filtra-
fion, and taker up i FtOAce.  'Phe solution, left in o refrigerator
for 2 dayvs, gave a tan ervstalline material (1,22 g1 which wus
tritnrated in fresh BOAe to give 0.066 g, mp 175-181°  An
analytical samiple, mp I83-185°, wax obtained by reervstalhi-
zation fron methylethyl ketone,

Anal. Caled Tor CoHaOu: O, 666G H, 579,
6.5 H, 5.70.

Tris-N-methylamide of 2,6-Bis(2-methoxy-5-carboxymethy!-
benzyl)-4-carboxymethylanisole (IX).--A wmixture of 0.70 g of
VIIT and 15 ml of a,a-dichloromethiyl methyt ether wus reflixed
15 in aud evaporated @n rocuo. Benzene 120 ml) was added
and evaporated o vacro. The residual g was dissolved in 15
il of dryv CHLCL and treated with a slow stream of gaseous meth-
vhuniue for 10 miv,  The flask wax stoppered und kept at roomn
tempetature for 20 hr. The solvent wax removed (¢ vacvo qand
the residie was stivred with water for 15 min.  ‘The tau solid
was collected by filtention, washed with 1.5V NILOH aud water,
aud dried to leave 0.69 g (02€071 of 1an crystals, wp 215-220°,
A small portion was recrvstallized from ethanol for aualveis:
p 2212250,

Aral, Caled for CpHaaNO4:
Fomud: ) 6790 H. 6.9 N, 057,
Reduetion of this amide with Hehimm ahiminmm hydride i
hot tetralivdrofiran gave a negligible nmotut of amine, while

B HLo6.61 8, 124,

Found: .

684 H, .00 N, 74N
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tresitivent with diborane o tetrahvdrofiran gave a symipy anine
whose pierate or hvdrochloride contd nor bhe made to solidify.
Tris-N,N-dimethylamide of 2.6-Bisi 2-methoxy-3-carboxy-
methylbenzyl 1-4-carboxymethylanisole (X).- The acidd cbloride
feotnn 0.60 g ¢ L innedes) of VITE was taken np oo 10 ral of wohiy-
drons CHLCL, chiltedd, snd trented with o owixtnre o 3 mlb 35
winole; ol anhyvdrons dimethylomine 1 5 ml of avhydrons
CHLChL. "Phe mixiure was stivred brietlv, then the Hask was
stoppered and allowed 1o staud at room temperature Tor 21 hi,
The mixture was evaporuted to deviess in raree, and the Faown
ntterial wos extracted wirle BeOAce. The ThoAe extoer wus
wished with waler, fhried over Mg30;, and evaporntel in vacno
giving 0.64 & (951 of hirown g, ALY 6.05 u (C O of pride .
This material did not erystallize and was considered o be of
ifficient purity for the next step.
2.6-Bis(2-methoxy-5,3-dimethylaminoethylbenzy!li-4,4-di-
methylaminoethylanisole (Ib) Tripicrate.—To o chilled <y
of 045 ¢ 1 pnnoles? of hthium alomimnn hvdvide o 25 wd of
anhyvdrous tevabydrofuran was added dropwise w wixture of
0.6 g1 vmuole ol the dimethytamide (N 20 1wl of avhydrons
tetrahivdrofuran,  The mixiure was refluxed 5.5 hr, and oxeess
hvdvide was decomposed by the carveful addition of «bsnhue
FAOH.  "Phe veaction mixture was then treated with waier.
stirred byetly, wnd eviporated (v racio 1o near devoess. Fhe
pasty interial was extracted with ether, and the ethereal extrae
was dried over MgROy and evaporated in vocwn 1o give 176 mig
of clear svmip. A chilled =obition nt 126 wmg (0.2 mnole; of the
froe amine v 10l of dry erther was treated with dey HCL
giving white, hygrnscopic marerial. "The ether wias removed
by decantation, and the hydrochilovide salt wax taken np i
absolnte FEtOH onl cadded to o saturated sobition of 017 &
YO.7 unnole s of pierie neid inowarer. The mixtnre was left
rooty tewperninre fer 15 hre The aleohol-water mwixire was
decanted, wned ihe gy waterial was erystatlized from water
to vield 215 mg. The vellow solbl was taken up Hu u worm
ethanol 2-mechoxvethanol mixture and the solntion was allowd
to stand at room temperatnre for 15 br. The aleohol wixinre
wis decanted Tronn the gmmmy material, and 2-propanol was
added, giving velbhw crvstals, mip D0 -100%0 A HO-mg porion
wis twice recrvstatlized from 80C7 2anethhxvetbanol tegive T
mg of vellow covstals, mp 171 1742,
Al Calol tor CuHe NGO,
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Antiinflammatory Compounds Exhibiting Fibrinolytic Activity
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A group of diphenyldioxopyrazolidine derivatives possessing antinflaimmatory aetivity was subjected to the

vou Kaulla test for fibrinolytic activity.
clinic showed also u marked fibrinolytie activity.

The componuds which had exhibited antithrombotic effectiveness in the
These findings allow the assuinption of a parallelity between

the antithrombotie properties of some antiinflammutory eompounds and their capability of an active participa-

tion in the fibrinolytic process.

The clinieal application of antiphlogistie drugs is
based on a broad pharmacodynamical spectrum of
antiphlogistic, analgetic, antipyretic, and uricosuric
activities; a more general classification differentiates
their antirheummatic and antithrombotic effectiveness.
Ax to the chemical structure, the principal representa-
tives of antiphlogistic drugs are salicvlates, corticoids,
derivatives of diphenyldioxopyrazolidine, antimalarial
drngs, and indole derivatives. In phlebitis and throm-
bosis. the application of diphenyldioxopyrazolidine de-
rivatives has been constantly spreading in recent time.
Neither the principle nor the mechanism of the action
of this gronup, however, have been fully elucidated vet.

Recently von Kaulla! elaborated a test for sereening
the fibrinolytic activity of synthetic organic compounds.
This ¢n vitro test consists essentially of the formation of
clots from reealeified citrated human plasma and the
meubation of the clots in media containing the com-
pound to be tested in a number of graded concentrations.
The fibrinolysis-inducing capacity is measnred and
expressed by the specific optimal concentration of the
compound studied at which a complete lysis oceurs.
In a series of papers,!—% von Kanlla studied the de-

e XU N, von Kaulla, J. Med. Chem., 8, 164 (1965,
21 K. N. von Kaulla. Ezperientia, 21, 439 (1965).
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