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the average amide 4.11 This anlide ~ ~ a y  also obtnine(i by treating 
the chloride of 1 with ammoilia, which left no doubt 
as to the structure attributed to this acid aiid, :tc~ortl- 
iiigly, as to the po'ition of the c.arhosy1 group. 
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Synthesis of Substituted 
2-(2-Riphenylpl)ethylamine~ 

as Potential Analgetics' 

,4nalgetic artivity niay he observed with certain 
nrall;ylnmiiies, especially with those compounds that 
may be  onsi side red as derivatives of plleriethylamine.2 
A speck1 came of this vlass of compounds is that  of 6- 
hipheriylylethylaniirie3: which may also he considered 
as simplified fragments of the morphine m01ecule.~ 
Goldschniidt and T'eer4 have examined a number of 
simple ~-biphenylyletliylamiries, which failed to show 
any analgetic artivity. It appeared of interest to 
synthesize some ?-(Z-methoxy- and -5-hydroxy-2-hi- 
phenyly1)et'hylaniiries; these compounds constitut'e 
simplified structures derived from the morphine mole- 
cule, ari important feature being the presence of the 
phenolic or ether oxygen para to the ethylamine chain. 

5-i\ Iethoxy-2-bipheIiylcarboxplic acid (1)  as used 
as t,he starting material for the synthesis of the title 
compounds. The corresponding demethylated arid, 
5-hydroxy-2-bipheriylcarboxylic acid, has been ob- 
tained by cleavage of .'3-hydroxyfluorenone.~ In a 
similar manner the acid 1, nip 173-17.i0, was prepared 
by alkali fusion in diphenyl et'her6 of 3-methoxyfluor- 
enone (2).7 The same structure 1 has recently been 
assigned to  ai1 acid, nip % - 1 0 3 O ,  obtaiiied by treating 
i-bronio-~-niethosy-'2.-~heriylt~ropone wit'h sodium 
methoxide.8 The acid of nip 17;3-175' is, however, 
different from the isomer 3, nip SS-C30°,9 u-hich could 
also result from cleavage of the fluorenone 2. An 
attempt to prepare the acid 1 by alkaline hydrolysis 
of the linown .5-niethoxy-2-bipheiiylcarb0iiitrile~~ gave 
n neutral product', identified as being the correspo~idirig 

(1) ]:or a preliminary communication of this work see G. Tsatsas,  .I. 
I'sarrea-Sandris. a n d  C. Sandris, Compt.  Rend.. 268, 94B (1961). 

( 2 )  E. .I. 1;elloan and G .  E. TIIyot in "lIedicinal Chemist 
C.  h i .  Suter, Ed., .lrilin \ \ - i l ~ y  ani1 Sons, l n r , ,  S e w  l - o r k ,  K. 
:39i. 

L. C. Veer. H e r .  T r m .  Chim., 67, 489 (1948). 
Spatla, Gnzz .  C h z " .  I t d ,  36 11, 539 (1905): 

K.  Seikel, .I. dm. Chem. Soc., 61, 816 (1939). 
ier, Chem. Ber., 36, 4273 (1902). 

( 8 )  T. \ iuroi ,  Bull. Chem.  Soc.  dnpun,  34, 178 (1961). 
(9)  G. \V ,  Iipnner. \I. .I. \ l i irray,  and  C. 11, 13, Tylor,  Tetrrihpdron, 1, 

( I O )  (', I<, lirad51ipr anti IT, .J. .lackson, ,Jr , ,  . I .  A m .  Clipm. S o r . ,  74, 
259 (1957). 

4RRfl  (l<l.52). 
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The primary amines 7 arid 8 were obtained ria thc 
aldehyde 5 .  The acid 1 was coiivertetl iiito the cor- 
responding aldehyde either by Ito~eiimuncl reduc~tioii 
of its chloride, or by decomposition of its heiizenewl- 
fonylhydrazide following the method of A \ l c l ~ : ~ ~ l y e ~ ~  
and Stevens.'? The same aldehyde ~v-as :dso ob- 
tained, though in less satisfactory yield, by the method 
of Stiles arid Sisti,13 starting with 3-methoxy-2-bi- 
phenyl iodide14 (see Experinlentid Section). The 
nitrostyrene 6 was readily prepared by the action of 
nitromethane 011 the aldehyde 5 arid  vas then reduced 
by lithium aluminum hydride to the amine 7, isolated 
as the hydrochloride. Demethylation of the niethoxy- 
amine 7 with hydrobronii(~ acid aff orcletl the phenolir 
amine 8. 

0 
5 

0 
6 

RO 

IiH? 

7,R=CH, 
8, R = H  

The acid 1 was converted, by the Arntlt-Kistert 
react'ion, to  the ethyl ester of the homologous acid, 5- 
methoxy-2-biphenylacetic acid. Reduction of the ester 
with lithium aluminum hydride afforded ?-(.'i-methoxy- 
2-biphenylyl)ethanolj which was then converted iiito 
the corresponding bromide. Reaction of the bromide 
wit'h the appropriate amines in alcohol gave the sub- 

(11) After the preliminary communication of this work appeared,l .J. H .  
E. Hoover, A. JT. Chow, R. J .  Stedman, K. \I .  Hall, H. 8. Greenberg, \ I .  
\ f .  Dolan, and R.  J. Ferlauto, J .  M e r / .  Chem., 7, 245 (1964), reported t i l e  
preparation of 1, mp Ii1-175.5', 171- li?.drolyzis of the corresponding nirrile 
under more drastic conditions. 

(12 )  J .  S. AlcFadyen and T 
( 1 3 )  hf. Sti lesand .4. J. Sisti, J .  O r g .  Chern.,  2 5 ,  1691 (1960). 
(14) C. R. Hradsher, I'. C .  Jlrown, and 13. I<. Porter, .I. ,<in,  C ' / , e m .  ,SOP. .  

Stel-ens. d .  Chem. Soc., 684 ( lW6) .  

76, Z X d i  (19.54). 
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hr and hydrolyzed with 2.3 nil of water, 2.3 ml of a 15yo solution 
of XaOH, and 7 ml of water. The  precipitate formed was filtered 
and thoroughly washed with ether. After drying and evapora- 
tion of the ether, the amiiie was obtained as an oily residue. 
The hydrochloride, formed with an alcoholic solutioii of IIC1, 
was recrystallized from absolute ethairol yielding 1.95 g (50%),  
mp 188-180". 

dna l .  Calcd for Cl~II~,CIXO: C, 68.31; 11, 6.88; X, 5.31. 
k'oruid: C, 68.08; H ,  6.88; N, 5.11. 
2-(5-Hydroxy-2-biphenylyl)ethylamine (8).-The hydrochlo- 

ride (2.2 g)  of 7 was refluxed with 33 ml of 48y6 HBr for 5 hr. 
After concentration under vacuum, the red oily residue was dis- 
solved iri a small amount of water and treated with a saturated 
solution of SaHC03. Continuous extraction with ether gave a 
solid material which was coiiverted into the hydrochloride with an 
ethereal solution of HCI. After recrystallization from absolute 
ethaiiol-aiihydro~is ether, the hydrochloride presented mp 209" 
dec, yield 1.55 g (74T0). 

Anal. Calcd for C I ~ T - I ~ ~ C ~ N O :  C, 67.34: H ,  6.46; C1, 14.20; 
N,  5.60. Fo1uid: C, 67.22; I T ,  6.30; CI, 14.60; K, 5.40. 

Ethyl 5-Methoxy-2-biphenylacetate.-Acid 1 (11.4 g)  was 
transformed iiito the chloride by reaction with 10 g of oxalyl 
chloride iir 30 ml of beiizelie. After the usual treatmeiit, the 
acid chloride was dissolved ii i  30 ml of anhydrous beiizeire, arid 
the solution was added dropwise with stirring iti a cooled ethereal 
solutiuir of excess diazomethaire. The mixture was left overiiight 
at room temperature arid the solvents were evaporated under 
vacuum. The diazo ketone thu.; ohtailled, a yellow d i d  of mp 
i2-76", was dissolved ill 150 in1 of absolute ethanol, the solutioir 
was heated at 55-60', aiid ai1 alcoholic suspeiisioii of Ag.0 (pre- 
pared fwm 2.5  g of AgN03 and 2 LY NaOII) ww added iir portioiis. 
The mirture was theii refluxed for 1B mill, treated with charroal, 
and filtered, atid the solvelit was evaporated. 1)istilhtioii of the 
residue vielded 7.S Y of the ester ( vielti, Imed o i i  the acid), 

I . .  
tip 1S4" (2 mm). 

.Anal. Calcd for C,71~liOr: C, 7>.>,3: IT, 6.71. Folurd: C, 
7,5.3!); IT, 6.60. 

Sapoiiificatioii of the ester with alroholic XaOH afforded the 
corre>pondirig acid, mp 114' (lit.lO mp 115-116'). 
2-(5-Methoxy-2-biphenylyl)ethanol.-The above ester (12.7 g) 

was reduced i i i  150 ml of anhydrous ether with 4.S g of LiAIIT4. 
After decompositioii of the complex with water alrd sc; I I W 1 ,  
the orgairic phase was separated, the solvelit was evaporated 
and the residiie was dist,illed under rediiced presslire yieldiiig 
8.95 g (84Tc) of the alcohol, bp 160' (1 mm). 

Anal. Calcd for Cl5HI~0Y: C, 78.92; 11, 7.02. Foulid: C, 
78.88: H, 7.20. 
2-15-Methoxv-2-biohenvlvl)ethvl Bromide.-A solution of 1.4 - 

mrof PRr3 in 6 ml of benzene was added dropwise in a cooled 
solution of 8.9 g of 2-( 5-methoxy-2-biphenylyl)ethaliol iu 8 nil 
of anhydrous benzene. The mixture was kept in an ice bath 
for 3 hr, then warmed a t  60" for 3 hr, cooled, and poured into 
criished ice. The organic layer was separated, washed surces- 
sively with 10% NaOH, 10% HC1, aiid water, and dried, and the 
solvent was evaporated. The residue yielded oii distillation 7 g 
(Slyc) of the bromide, bp 166" (1 mm). 

Anal. Calcd for C,,HI,BrO: C, 61.86; H, 5.20; Br, 27.44. 
Found: C, 62.06; H, 5.09; Br, 27.10. 

The method used to prepare the amines 9-12 (see Table I )  is 
illustrated by the following procedure. 

N,N-Diethyl-2-(5-methoxy-2-biphenylyl)ethylamine (S).- 
2-(5-Methoxy-2-biphenylyl)ethyl bromide (3 g) in 20 ml of ab- 
solute ethanol was refluxed with 3. i  g of diethylamine for 4 hr. 
The ethauol was distilled, and the residue was taken up with 
saturated NaHCU3 and extracted with ether. After washing, 
drying, and evaporating the ether, the yellow oil was coiiverted 
iiito the hydrochloride with alcoholic HC1. The salt was re- 
cryst.allized from absolute ethanol-anhydrous ether; yield 1.3 g 
of white needles (see Table I). 
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Recently, Shimamoto and co-workers have described 
tbe pharmacology of a new bradykinin antagonist. 
2,6-pyridinedimethanol bis(?l'-methylcarbamate) (R1 = 
Rz = CH3SHC02CH2 in the general structure of Table 
I), which exhibited powerful antiatherosclerotic proper- 
ties when fed orally to  rabbits.'!* 
have led to the claim that the compound has beneficial 
effects on human vascular occlusive diseases associated 
with atherosclerosis, and that it is useful in the treat- 
ment of inflammatory disorders such as rheumatic 
fever and rheumatoid arthritis. 

It should be noted that  2,G-pyridinedimethanol 
bis(S-methylcarbamate) arid related compounds5 show 
structural resemblances to a series of substituted- 
propanol carbamates with antiinflammatory proper- 
ties.fi Other pyridineniethariol carbamates have been 
tested for sedative and anticonvulsive activities.' 

We have now prepared additional carbamate and 
urea analogs of 2,G-pyridinedimethanol bis(S-methyl- 
carbamate) and these are listed in Tables I-TI. All 
the compounds were prepared by standard procedures. 

Pharmacology.-All the compounds were found to  be 
inactive when tested orally in rats for possible anti- 
inflammatory activity, using the carrageenin-induced 
edenia technique.* Representative compounds of the 
various structural types were also tested for an inhibi- 
tory effect on the reversed passive cutaneous anaphylac- 
tic reaction in guinea pigs,$ with only compounds 29, 
50, and 123 showing activity. 

Further 

Experimental Section '0 

Unless indicated otherwise, the alcohols, thiols, amines, iso- 
cyanates, isothiocyanates, and carbamoyl chlorides iised to pre- 
pare the carbamates aiid ureas in Tables 1-1-1 were obtained from 
commercial sources. 

Acyl Isocyanates.--Acet'yl isocyanate was prepared from acetyl 
rhloride aiid silver ryanate.ll Chloronret,yl isocyanate, hiit,yryl 
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