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Twenty-six basically substituted amides of a-alkoxydiphenylacetic acids were prepared for evaluation as 
Four of these compounds had higher analgesic activity than meperidine when tested in rats by the analgesics. 

oral route. 

The synthesis of a series of basic amides derived 
from benzilic acid has been reported previously and the 
compounds have been shown to  possess antispasmodic 
activity.2 Replacement of the hydroxyl group in some 
of these compounds by alkoxy1 has yielded basic amides 
of a-alkoxyldiphenylacetic acids showing high analgesic 
activity. 

Compound I, the prototype of this series, was readily 
prepared by either of two methods. The reaction of 
a-chlorodiphenylacetyl chloride with X,K,?J'-tri- 
methylethylenediamine gave the intermediate a-chloro- 
amide. The latter was not isolated and purified but 
converted directly to  the a-ethoxyamide I by treatment 
of the reaction mixture with ethanol. 
(C6Hs)zCCICOCl + CHaNHCHzCHzN(CH3)z + 

(C6Hs)zCClCOX( CHa)CHzCHzN( CHa)2.HC1 4 CzHaOH 

(CsHs)zC( OC?Hs)COX( CH3)CH?CH?N( CHs)z.HCl 
I 

In  the alternate method, 2-ethoxy-K-methyl-2,2-di- 
phenylacetamide was alkylated with 2-dimethylamino- 
ethyl chloride, using sodamide as the condensing agent, 
to give I. 

Most of the compounds of this series, listed in Table 
11, were prepared by the reaction of a-chlorodiphenyl- 
acetyl chloride with the appropriate diamines and 
alcohols. The yields in these reactions were usually 
about 80%. The analogs of I, in which the basic group 
is amino (12) or methylamino (14) were obtained by 
hydrogenolysis of the corresponding dibenzylamino (1 1) 
and benzylmethylamino (13) derivatives. The reaction 
of the free base of 14 with p-nitrophenethyl bromide 
and phenacyl chloride and with 2- and 4-vinylpyridine 
yielded conipounds 20, 23, 24, and 25. Compound 21 
was obtained by the catalytic reduction of the inter- 
mediate analog (20). 

The compounds listed in Table I1 were evaluated 
for analgesic activity in rats by the oral route using a 
radiant heat p r ~ c e d u r e . ~  In this test, the of 
3 (I) was 56 mg./kg.5 (LD,,, 565 mg./kg.) and the ED,, 
of meperidine was 48 mg./kg. (LD,o,6 170 mg./kg.). 
Compounds 19,21,23, and 24 were about one and one- 

(1) Presented in par t  before the  Division of Medicinal Chemistry, 138th 
National Meeting of the  American Chemical Society, h'ew York, N. Y. ,  
Sept., 1960. 

(2) J. Krapcho, C. F. Turk, and  E. J. Pribyl, J .  Am. Chem. Soc., 77, 3632 
(1955). 

(3) F. E. D'Amour and  D. L. Smith, J .  pharmacal. E x p t l .  Therap . ,  72, 74 
(1941). 

(4) According t o  a method described b y  X. B. Eddy and  D .  Leinibach. 
ibid. ,  107, 385 (1953). 

( 5 )  N. B. Eddy, Chem. Ind. (London), 1462 (1959), reported the EDao 
of 3 and meperidine in mice (s.c.) as  9.0 and 8.6 mg./kg., respectively. 

(6) 0. W. Barlow and  J. R .  Lewis, J. Pharmacol .  Ezptl. Therap., 103, 147 
(19.51). 
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half times as potent as 3 while compounds 8, 14, 16, 
and 26 possessed about one-half the potency of 3. 
Compound 19, 2-ethoxy-X-methyl-T- [2-(methylphen- 
ethylamino)ethyl]-2,2-diphenylacetamide hydrochlo- 
ride,' exhibited pharmacological actions similar to those 
reported for compound 38; it  showed no physical de- 
pendence capacity (often equated with addiction li- 
ability) in the monkey at  doses up to 24 mg./kg. (test- 
ing of higher doses was precluded by the low water 
solubility of the c o m p ~ u n d ) ~  and was found to be 
an orally effective analgesic (150 mg. dose) in man.1o 

Analysis of the structure-activity relationships in 
this series of compounds reveals that the ethoxyl group, 
a methyl group attached to the amido nitrogen, and an 
ethylene bridge1' separating the nitrogen atoms are 
essential for high analgesic activity. Maximum ac- 
tivity was obtained by replacement of a methyl group 
on the basic nitrogen of I by phenethyl, p-aminophen- 
ethyl, and 2-(or 4-)pyridylethyl. 

Experimental12 
N-( 2-Dimethylaminoethyl)-2-ethoxy-N-methyl-2,2-diphenyl- 

acetamide Hydrochloride (I).-A solution of 530 g. (2.0 moles) of 
a-chlorodiphenylacetyl chloride in 2.6 1. of benzene was main- 
tained a t  20-25' during the dropwise addition (90 min. j of a solu- 
tion of 204 g. (2.0 moles) of N,N,T\T'-trimethylethylenediamine 
in 500 ml. of benzene. The mixture was stirred for 1 hr. a t  room 
temperature, refluxed for 2 hr., and then distilled to remove 2 1. 
of solvent while 1 1. of ethanol was being added to the reaction 
mixture. The residue was treated with 1.8 1. of ethanol and re- 
fluxed for 8 hr., and the mixture was concentrated to a volume 
of about 1 1. The residue was cooled and treated with 1 1. of 
cold water, and the resulting solution was treated with a cold 
solution of 120 g. of sodium hydroxide in 450 ml. of water. The 
base was extracted with ether and dried over a magnesium sul- 
fate, and the solvent was evaporated. Fractionation of the 
residue gave 596 a.  (86%) of nearlv colorless distillate, b.rx 1 i O -  
1750 (0.13 mm.). 

Anal. Calcd. for CnTHd?OP: X. 8.24. Found: K. 8.27. -. -" - - , 
A solution of this material in 600 ml. of ethanol was cooled and 

treated with an equivalent quantity of hydrogen chloride in 400 
ml. of ethanol. Dilution of this solution to 4 1. with anhydrous 
ether gave 5 i i  g. ( 7 7 5  j of colorless product, m.p. 193-194'. 

(7)  This product is currently under clinical investigation. Detailed 
pharmacological and clinical studies of this compound will be reported else- 
where. 
(8) G. L. Hassert, J .  J. Piala, J. C. Burke, and B. S .  Craver, Ped.  Proc., 

20, 311 (1961). 
(9) G. .4. Deneau and M. H. Seevers (Unir.  of hlichigan), Addenda t o  the 

Minutes of the 1963 Meeting of the  Committee on Drug Addiction and 
Narcotics, National Research Council. Physical dependence capacity is  
defined as the  capacity of a compound t o  suppress withdrawal symptoms in 
morphine-addicted monkeys. 

(10) Dr. Leo J. Cass, private communication. 
(11) .'I related coinpound in which the  ethylene bridge is part  of a cyclic 

system, 1-(2,2-diphenyl-2-ethoxyacetyl)-4-methylpiperarine hydrochloride, 
exhibited no analgesic activity, The preparation of this compound was re- 
ported previously by 0. Hroniatka, 0. K r a u l ~ p ,  and L. Stentzel, .Wonafah. 
Chem.. 86, 1208 (lYj4). 

(12) The melting points are corrected. 
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Crystallizrr tion from isopropyl alcoliol did not, cl1:rnge tlie melting 
11oint. 

2-Ethoxy-N-methyl-2,Z- 
diphenylacetamide.-Interaction of 265 g. (1.0 mole) of 0-chloro- 
diphenylacetyl chloride with 6% g. (2.0 moles) of niononiethyl- 
amine in 1.8 1. of benzene and then treatment with ethanol a(.- 
cording to the preceding procedure gave 202 g. ( i s :  ;) of product, 
h.p. 151-157' (0.5 mrn.). After crystallization of 176 g. of this 
niaterial from 800 nil. of hexane, the colorless solid weighed 

A / ~ a l .  Calcd. for C17H1JOZ: (I, 75.81; H, 7.11; S, 5.20 
Found: C, 75.95; H, 7.01; S , 5 . 1 2 .  

Preparation of 1.-A solution of 27.0 g. (0.1 mole) of the above 
amide in 200 ml. of toluene was added to a slurry of 4.0 g. (0.1 
niole) of sodarnide in 100 ml. of toluene, and the mixture was 
refluxed for 30 min. 'rhis mixture was rooled, treated with :I 
solution of 15.0 g. (0.14 mole) of 2-diniethylaminoethyl chloride 
in 150 inl. of toluene, refiuxed for 3 hr . ,  rooled, and washed with 
50 riil. of water. The organic phase was then extr:tcted with di- 
ltitc Iiydroctiloride acid. Treittiilent of the aqueous pliase with 
cxc'ess sodimi hydroxide solutioq liberated the base. The e t h w  
ivdrncts of the base were dried over niagnesiuiri sulfate, filtered, 
:ind concentrated. Fractionation of the residue gave 19.S g. 
(57:';)  of colorless product, h.p. 160-165" (0.1 mm.). The hy- 
drochloride salt of this niaterial had the smie melting point. 
mixture nielting point, and infrared spectrum :is material froiii 
the previous procedure. 

Preparation of I by Alternate Route. 

143 g. (60L,I), n1.p. 98-100". 

.lmL Found: C1, 9.19; S, i.:L2. 
2-Ethoxy-N-methyl-N-( 2-methylaminoethyl) -2,2-diphenyl- 

acetamide Hydrochloride (14).--To a n-arm solution of 35.0 g. 
(0.077 mole) of S- [2-( S-benzgl-S-metliylarnino )ethyl] -2-eth- 
oxy-~-riiethyl-3,2-diplienylacetaniide hydrochloride ( 13) in 205 
nil. of ethanol was added 3 g. of 5:;; palladium-carbon, and the 
niixture was placed in a Parr apparatus under 3 atni. of 11)-drogen 
:it room temperature. The theoretical quantity of hydrogen 
\vas consumed in 5 min. The mixture was diluted with 2C0 nil. 
of et,lianol, heated to dissolve the crystallized product, and fil- 
tcrcd. The filtrate was rooled and diluted with 200 nil. of ether 

I 8 .  (lOO(3;) of volorless produrt ,  m .p .  20 
tion f rom Z31 i r i l .  of rthanol gave 24.7 g. ( 
i1.11. 202-203'. The free h s e ,  cht:tined 

r i f  n n  aqueous slurry of the hydrochloride with an 
:illcili, melted a t  40-4"'. After cr> llizntiiin from hexanc,, 
it nicltecl a t  44-46', 

.Inui. Calcd. for C,oN 2 0 2 :  s, s.58. Y(JUI1d: N, 8.43. 
2-Ethoxy-N-methyl-N- [2 -( N - methyl - N - phenacylamino! - 

ethyl] -2,Z-dl-phenylacetamide Hydrochloride (25).-A mixture 
of 12.0 g. (0.037 mole) of previously prepared base, .5.7 g. (C.037 
mole) of phenacyl chloride, and 250 ml. of xylene was stirred and 
refluxed for 15 niin. and then cooled; the crystalline product was 
filtered and washed with ether. This material represented the 
liydrochloride of the starting material and weighed 6.2 g., n1.p. 200- 
L ' O l O .  The filtrate was h a t e d  with a slight excess of alcoholic 
hydrogen chloride to give 8.2 g. of product, m.p. 175-18Oo. 
'This niaterial was suspencied in 80 nil. of water, filtered, and dried 
to give 7.0 g. (39;;) of product, 111.p. 1S7--18S0. Crystallization 
froni acetonitrile did not change the melting point. 

2-Ethoxy-N-methyl-N- { 2- 1 methyl [2-(4-pyridyl)ethyl] amino I 
ethyl 1 -2,2-diphenylacetamide Dihydrochloride (24).---.% misturc. 
of 20.0 g. (0.061 niole) of the base of 14 and 20.0g. (0.19 n i o k  of 
-l-vinj,lyj-ridine (freshly distilled) was licated a t  150-155' for 4 Iir.! 

cwoled, and extracted with ;;00 nil. of ether. The etlicr W:IS tle- 
canted froin the insoluble polynieric material and the solution 
concentrated. Fravtionation of the residue gave 15.0 g. of Iiroduct 
:is a yellox sirup)- liquid, h.1). 210-230" (0.2 rn i i i . ) .  A solution 
of the base in 50 nil. of ethanol was treated nitli 11.6 nil. of (i V 
ethanolic hydrogen cliloride and the resulting solution diluted t o  
300 nil. Kith ether to give an oil1 product. Trituration of this 
crude hydrochloride with 100-ml. portions of (a) ether, (bi 
butanone, and (c )  acetonitrile, followed by crystallization froiri 
30 nil. of ethanol gave 12.4 g. ( : J i ' ; , )  of colorless product, n1.p. 

Diamines.-The synthesis of ninny of the interniediatt, cli-  
The preparation of the new dianiiner; 

2 13-2 13'. 

amines has been reported.? 
listed in Table I, is outlined. 
N-(2-Chloroethy1)-N-methy1phenethy1amine Hydrochloride. 

.I solution of I 10 g. (0.61 mole) of 2-(S-nietliyl-T-~~lienet11~~l- 
a~i i ino)ethanol~~ in 300 nil. of clilorofuriii wa8 stirred :rnd treated 
tiropwise with 00 11 1. ( J f  thionyl vliloride while the rwction teui- 
peratiire was n1aint:tined at 20-25". T h e  niixt,iirc: was refhixd 
for 2 lir. and then crmcentr:rtecl until 165 ,nl. of liiluitl h:icl  dis- 
tilled. The residue was cooled anti diluted Ivitli 500 nil. of etlier 
to give 144 g. (100(~;,) of colorless cryst:tlline product, m.1). 11& 
118". The analytical simple was crystallized from avetcinitrile - 
ether, m.1). 122-123". 

And .  Calid. for C,H17C~I,S : C1, ;30.28; S, 3 
(.I 30.32; s, 3.!JO. 
N-(2-Chloroethylj-N-methyl-3-phenylpropylamine Hydro- 

chloride.---Interac:tioii of 155 g. (0.8 mole) of 2-(1\;-niethyl-3- 
plienglpropylnmino ieth:~noll3 with 110 1111. of t 
according to  the preceding procedure gave 195 g. 
less product, 11i.p. 125-127'. The analyticid sa 
t:illized from :ic*etonitrile, 1n.p. 1%X-12!) 

ediamine. ---'TlJ 300 g. of 
rwlti 40% aqueous inononiethylnmine was added 142 g. (0.G 1 
indej  Of 2-(?r'-inethyl-~-pheiiethyl:tiiiiiiojethyl ohloride hydro- 
c,hloride, ni.p. 11B-118", and t~hen 100 ml. of cthriol. 'I'his 
mixture T Y ~  stirred for 1 h r .  at room temperaturr, Iieatoti :it 70 
00" for 4 hr., i.ooled. :trid treated with 100 g. of sodium liytlroxitlc~ 
1)ellets. The iriixture was extr:ict,cd three tiinex \\-it11 800-inI. 
portions of cxttier. The ether 1)hases w r e  c,ornbiiietl unrl clriccl 
over  potassium carbori:tte, :itid the solvent, ir: is evnporateil. 
fhctionation of the residue ga 1 g. of product, t). l i . 75-7h" 
(0.2 nini.>. A second fraction: 1,7-diphenethyl-1,4,7-trimethyl- 
diethylenetriamine, weighed 32.4 g., 11.p. 178-1SO"" (0.2 i i i n r . ) .  

.lraal. Calcd. for C23H3Sa: S,  l l .S9. Found: S, 11.84. 
The trihydroc~hloride of this inaterial, after vrystallizatitrri 

from SO?;, ethanol, melted a t  271" dec. 
. 1 7 ~ u I .  Cxlcd. for C&~&l3S;~:  C1, 22.9\, N, !).OS. I ~ o u n d :  

C1, 23.26; S ,  9.;30. 
1Iost of the otlier tliairiines listed in Table 1 \vert: obiaincd 

in :I sinu1:rr ni:tnIier by the reaction of nietAy1:iriiinc with S-( 2- 
~~Iiloroetli~l)-S-irietl1ylbenzy1aniine h j  droc:l-iloride'4; S-(2-i*hhJro- 
cttiy1)-S-met tiyl-:3-plienglI)ro~~~ laniine hydrochloride: dibenzyl- 
:iminoethyl cJliloritltt hydrochloricie'5; anti 4-(2-c'lilorcreth~l)- 
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iiiorplioline liydrochloride.'~ Tlie all) 1 winpound listed in Table 
I w i s  obtained by the reaction of 2-diniethylaminoethyl chloride 
hydrochloride with allylamine using isopropyl alcohol :is a sulvent 
in the same manner described for the preli:iration of tlie diethT-I- ~. 
'imino analog.? 
2-Dimethvlamino-N-methvloro~ionamide.-.k solution crf 12\ . _  - 

g. (0.77 mole) of 2-bromo-X-niethylpropionamide1~ in 200 n i l .  
of benzene was added to a cold solution of I50 g. [3.3 iiiolei I i f  
tliniethylanline in 700 nil. of benzene. J t  was necessary to c.ool 
the mixture during the initial exothermic reartion. After atantl- 
ing a t  room temperature for 3 days, the mixture was heated :it 
;1;)--65' for 4 hr., cooled, and treated with a cold solution of 40 g. 
of aodiuni hydroxide in 100 nil. of water. The layers were sell- 
:iruted and the organic phase was dried over potassium carbonate. 
AZfter evaporation of the solvent, the residue was fractionated tir 
give 77 g. ( i 7 I ' l )  of colorless product, t).p. 71--72' i:! n i i i i . ~ .  

- -  

*1 nud. 
N1,N',N'-Trimethyl-l,2-propanediamine.- A strlutirin ( i f  39.0 

g. (0.3 rnole~ of the preceding amide in 50 nil. of ether n 
dropwise to  a suspension of 15.0 g. (0.4 niulta) o f  litliiurii aluniinuni 
hydride in 800 nil. r r f  ether and tlie iiiixturc. \\:is stirred for 20 Iir. 

C:il(;d. for C,H,,S,O: T, '21.52. Found: S ,  '2 I .>7. 

Synthesis of 5-Substituted Pyrimidines'" 

Dqxutitienl of Biological Cheiii istry,  C'niversitij qt' f l i inois  ut the J t e d i c d  'enter,  Chicugo 12, I l l i ~ ~ o i s  

Synthesis of a series of 5-substituted pyrimidines through tlie liali ige~i-litliiuni exchunge reaction has k)cc.ii 
2,4-Diethoxy-~~-nryl~i?drox~ineth~-lpyrimidiries prepared in this nianntrr liave been oxidized and t h ~ n  

Tlie 5-acyluracils have been roduccd suc,c.eusfully t,cr 5-arylhydrosymethyluri~c.ils. 
rcyxted .  
hydrolyzed to 5-acyluracils. 
l'lic stability of 5-ar?lliydrc,xymethglurscils is discussed. 

Naiiy biologically acti1.e synthetic pyriniidiiies ha\,(. 
been reported and most' of them exert their effects 011 

t'he nucleic acid metabolism of the cells.3 The coin- 
pounds repoi-ted in the literature are considered analogs 
of the naturally occurring pyrimidines or their nucleo- 
sides which are pyrimidines substituted wit'h a carbo- 
hydrate moiety in t'he 1-position. Homver, morc 
recently"5 a remarkably different type of nucleoside \vas 
isolated froni soluble ribonucleic acid (RXA) of yeast. 
This is an isomer of uridine and is cheniically ideiit'ified 
:is 5-ribosyluracil (pseudouridine) iii which the basc 
iibosyl linkage is c'-C instead of t'he usual S-C. 

Little work has been done in synthesiziiig structural 
analogs of this nucleoside with potential antimetabolic 
activity. We wish to report here tlie synthesis of a 
acric>s of 5-suhst'ituted pyrimidines where C-5 of thc 
ppriniidiiie carries a iioiicarbohydrate grouping. Thew 
RTI'C~ piepared i n  order to test, the dual possibility that 
t,hcy may be effective as (i) antimet'abolites in systems 
where 5-ribosyluridylic acid has been implicated, as for 
rxainple in the ahility to  incorporate Cld-amino acids 
(leucine) into RS,I by certain fractions of soluble RNA 
which cliaracterist ically contain substantially large 

(1)  Abstracted froiii tlie l'ii.1). thesis of T. 1'. Hajkuiiiar, 1963. 
( 2 )  Presented in part  before the Medicinal Division a t  the 142nd National 

1Ieeting of t h r  AI I IP~~CLLII  ( 'he~ri ics l  Society, ht,lantic City,  K. J., Sept., 
11102. 

I l l ,  IC, (IharLtaff and .1. S .  1);ividson. I,:il., . \cadeii i io I'seas r n v . ,  Ncaw ) ' < i r k  
s. Y., 1960, 1). m3. 

[ : $ I  I < ,  I:. 1 ~ ; t ~ i ~ I s ~ i ~ i i i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  iiii,l .I. 1 ) .  \Vt.loli, " T l i r ,  Piucleir -4,  

( 4 )  JV. I:. ( ' o i i i i .  ./. Bioi. ( ' h e m . ,  236, I488 (1960). 
i j j  1.'. 1:. Ilavis  ; ~ r i , I  1'. W. .Illan, ilmf., 227, U O i  119371. 

:uiiuiiiits 01 .i-i,ii)osyluridylic aca~d,~ aiid (11) ab i t i t -  

t agonists of nucleic acid riietabolisrn in bacterial and 0 1 '  

niarnmaliaii systems. 
The method of syiithesis employed here is an exteii- 

m i 1  of the oiies used by I,aiigleyh in the synthesis oi 
(j-substituted pyrimidines aiid by Ulbricht9 iii the caw 
of thyniine and thymidine, where advantage is takeii of 
thv ability of pyriniidiiies to  undergo lialogeii -metal 
interconversion reactions. Using this iiiethod Langley': 
also synthesized 2,1-dimethoxypyriniidiiie-5-carboxylic 
acid. Btteiition here has been focused 0 1 1  tlirx rcactioii 
ot .?-pyriniidiiiyllithium with aryl aldehydes to prcpar(1 
a *pries of Ssubstituted pyrimidines. 

()ur startiiig material, 2,~-diethosy-j-hi,oiIlopyl.imi- 
diiie (I) ,  I\ as syiithesized according to the ~cquencc~ ot 
iwictioiih reported by Hilbert and ,Janseii. li' I~ngley 'a  
procrdut@  vas adopted to  synthesize the py~iin~dyllitli- 
iiini compound (11). lieactioii of I I  n i th  ail e th (~ r  
solution of an aryl aldehyde resulted in ',-t-diethoxy- 
3-arylhydroxymethylpyririiidine (111). These coni- 
pounds were chaiacterizd by their ultraviolet a id  
iiifrared absorption bpcctra aiid also elenimtal arialym 
(Table I). 

The iicxt atrp i i i  the hequeiice i tas the attenipted 
hydrolysis oi the ethoxy groups of 111 to ohtaiii the 


