
Histamine Releasers. 11. Synthesis of a ’Trimer in the 
Forin alcleh~tle-p-~tIethosypheiieLh~laiiiirit~ Series of Histaiiiiiie Keleawt-s 

..hi iiiircliiivocal ryiitliesis j, described for the S ,S-d imei  hy1 “trimer” 1,111) ( i f  t l i c b  ftJr1iI:tltieii 
~)tieiieth~-l:tIniiie series of histamine relensers first reported by J3altzly, rl ai.’ 
tlevoiti of liintamirie-releasiuy properties, contrary t o  the litenituw. 
1111)re important Pi-methyl “trimer“ is also reportrtl. 
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Reaction of the triketone (VI) with sulfur and mor- 
pholine under t he usual Iiiiidler-Pesche conditions5 
proved to be uniatisfacatory for preparation of the tris- 
(:wetic acid) compound (VIII) ilia the thiomorpholine- 
:miide intermediate (VII). However, ~vlicii we used the 
modified procedure of A1:tyer and \Trehlq6 which in- 
volved prior formation of the morpholine enamine of 
TI, a 97% 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. Allraline hydrolysis 
of T'II gave a poor yield of the tris acid (VIII) after 
extensive purification. 

The S-methyl- (IX) and K,S-climethylaniides (X) 
were prepared from 1'111 via the acid chloride. Reduc- 
tion of IX with either lithium aluminum hydride or 
diborane7 gave low yields of an unidentifiable syrup. 
However, reduction of the dimethylamide (X) afforded 
the K,X-diniethyl "trimer" Ib, characterized as its 
tripicrate. 

Biological Evaluation.-The tripicrate of I b  (57.6 
mg) was converted to  the syrupy trihydrochloride 
(29.0 mg, 93%) by stirring with 1.0 g of Dowex 2 
(chloride) resin in 20 nil of 9570 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,8 and a commercial preparation 
of the trimer I a  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 aL9 
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2 6 0 
30 90 
0 180 
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30 182 
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0 180 
2 185 
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30 165 

> 

Plasma 
histamine 

level, 
rrg/100 mlb 

2 .0  
41.4 
3 . 5  
1 . 2  
1.2 
1 . 4  
1 .$I 
1 . 5 
1 . 8  
1.5 
1 7  
4 5  
2 4  

a Blood pressure measurements were =t5yG of average. 
c Average b Hibtamine meaiiirements were + lo% of average. 

of two animals. d Single animal. 

Compound Ib  was found to be without' significant 
effect on t,he animals' blood pressure or histmamine level, 
while the control was quite active at  100 pg/kg. How- 

( 5 )  AI. Carmack and M. A .  Spielman, Org. Reactions, 3, 83 (1946). 
(6) R.  Nayer  and J.  Wehl, Angew. Chem. Infern.  Ed.  Enol., 3, 705 (1964). 
(T) H. C. Brown and P. Heim, J .  A m .  Chem. Soc., 86, 3566 (1964). 
(8) I n  conducting the  research reported herein, the  investigator(s) 

adhered to  tbe  "Principles of Laboratory Animal Care" as  established by t h e  
National Society for Medical Research. 

('3) P. .\. Shore, h. Rurklialtpr, and V. H. Colin, Jr., J .  Phnrmnrol. Ezptl. 
T h r r n p . ,  127, 182 (1959). 

ever, Baltzly, et u L . , ~  reported that  a preparation rich 
in this "trimer" (Ib) exerted a strong blood pressure 
lowering effect. Urdortiiiiatcly, \\ c were uri:iblc to  pre- 
p r c  Ia for clircrt roniparison, but the data for Ib led 
us to  suspcvt that the pure S-methyl "trimer" (Ia) 
rimy a110 be inactive. Thus, the possibility exists 
that the true histamine releasers may be very active, 
higher molecular weight species whicxh 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-his(hydroxymethy1)-4-chlorophenol3 
and 1.0 ml of concentrated HC1. The mixture was stirred a t  40" 
for 4.5 hr, and excess p-chlorophenol was removed by distillation 
a t  reduced pressure. The white, crystalline residue was washed 
with benzene and the als were collected to give 19.3 g (82%) 
of product, mp 234-238". An analytical sample, recrystallized 
from benzene-methaiiol, had a melting point of 233-235". 

Anal. Calcd for CPOHi5C1303: C,, 58.6; H, 3.68; C1, 26.0. 
Found: C, 58.6; H,3.68; C1,25.7. 

2,6-Bis(2-hydroxybenzyl)phenol (IV).-To 600 ml of liquid 
NH3 in a Dry Ice-methanol bath ( -  75') was added dropwise, 
18.5 g (0.8 g-at,oni) of sodium and 19.3 g (47 mmoles) of I11 in 
300 ml of anhydrous tetrahydrofuran. The mixture was stirred 
a t  -75' for 6 hr, then allowed to warm up to room temperature 
over a period of 14 hr. Excess sodium was destroyed with 
SHdCl, followed by the cautious addition of a little water. The 
mixt,ure was midified (pH 2) with 6 -1: HC1 and extracted with 
CH2CI2. The CH2C12 layer was separated, dried over IlgSOa, 
and evaporated in t~ucuo to leave a gummy residue. The gum 
was taken up in hot toluene. After cooling, 11.9 g (82';) of tan 
crystalline material was collected; mp 158-160'; Bender, et a/.,'o 
reported mp 161-162'. 
2,6-Bis(2-methoxybenzyl)anisole (V).-To a suspension of 43.0 

g of pulverized K2C03 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 salt,s were filtered off, and t,he filtrate was evaporated 
in Z J ~ C U O  to yield an orange syrup. The syrup was taken up in 
CHC13 and washed with water, and the CHCb layer was dried 
over anhydrous A\lgSO4. Evaporation in z'acuo gave an orange 
syrup which crybtallized a t  room temperature (8.85 9). Re- 
crystallization from cyclohexane yielded 8.1 g (i5C;; ) of white 
crystals, mp 100-103". An analytical sample from cyclohexane 
had a melting point of 101-103". 

Anal. Calcd for C23H~03: 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 (6i .3 mmoles) of V, 66.5 ml (0.71 mole) of 
acetic anhydride, and 580 ml of polyphosphoric acid was stirred 
a t  60' for 16 hr. The resulting, dark so1ut)ion was cooled to 
-5' and 2 1. 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 conceutrated Pr"40H a t  0-5'. 
The solid was collected and washed with water and 200 ml of 
cyclohexane. The damp material was dissolved in CHC13, 
dried over llgSO1, and twice treated with decolorizing carbon. 
The CHC13 was evaporated in vacuo and the residue was re- 
crystallized from 300 ml of EtOAc to yield 21.4 g ( 6 7 5 )  of white 
crystals, mp 150-153"; a second crop of 1.6 g ( 5 7 c )  was obtained 
by concentration of the mother liquors. An analyt,ical sample, 
mp 156.5-158.5', was obtained from EtOAc; A:: 229 mp (e 
40,700), 270 mp (e 36,700). 

Anal. Calcd for C29H3006: C, 73.4; H, 6.37. Found: C, 
73.1; H, 6.33. 

Trismorpholinethioamide of 2,6-Bis(2-methoxy-5-carboxy- 
methylbenzyl)-4-~arboxymethylanisole (VII).-To 3.2 g (6.8 
mmoles) of VI was added 0.72 g (22.4 mmoles) of sulfur, 0.1 g 

(10) H. L. Bender, 4. G. Farnham, I. 11.. Guyer,  F. S. . lpel, mil T. I:.  
Crihb, J r . ,  Ttid.  Eng. Cltcm.,  44, l l i l9  (1952) .  




