
of XXVI i n  200 ml of Et20 aiid 300 nil of 5 
shaking a t  room temp, and the shaking wa 
furt,her 1 hr. The organic layer was sepd, washed (10% aq 
NaOH aiid H,O), dried (&C03), and evapd to leave 2.6 g (8X.1%) 
of XXV as a colorless oil: ir vz cm-l, 17.55 and 1645 (C=O). 
3-Hydro~y-,~~-benzyl-S-azamorphinan (XX).-A suspension 

of 0.3 g of XXIII  and 1.0 g of LAH in 100 ml of dry dioxane was 
refllixed for 6 hr and then the excess of LAH was decompd with 
H2O. The organic layer was collect,ed by decantation, dried 
(?\Igso4), and evapd to leave a solid, aiter trituration with hex- 
ane, n-hich was recryst,d from PhH-hexme to give 0.25 g (67.6%) 
of YX a:, colorless needles, mp 124-125'. XX.HC1 was recrystd 
from EtOH to afford colorless needles: mp 245" dec; ir v::: 
cm-', 3200 (OH); nmr 6 (in CF&OO.H), 4.68 (2 H, s, XCH2- 

3-Hydroxy-S-cyclopropylmethyl-9-a~~amorphinan IXXI).-A 
siispetisioti of 1.3 g of XXIV and 1 g of LAH iri XU ml of dry 
T H F  was refluxed for 7 hr, and the excess of LAH was decompd 
with H20 .  The orgaiiic layer was collected by decantation, 
dried (MgSO,), aitd evapd t,o leave :L yellow oil, which was 
solidified 1111 trituratiott with Et20 aii(i recrystd from EtOII- 
Et,& t.o atf'ord 0.S g (7S.451) of X X I  as colorless prisms: mp 

CeH:,). d n d .  (?2H?iClN20), C, H, N. 

172-174"; ir Y:,": uii-l, 273-9200 (S+H); rimr 6 (in CDC1,) 
4.07 ( 2  H, s, ArCHaN), 8.26 (1 H, broad s, OH). Anal. (Cl9HZ6- 

3-Hydroxy-,Y-phenethyl-S-azamorphinan (XXII).-A siispeii- 
sion of 2.6 g of XXV aiid 3.0 g of LA4H ill 200 nil of dry dioxane 
was refluxed for 6 hr and t,he excess LAH was decompd with 
H20. The organic layer was separated by decalitation, dried 
(hIgSOd), atid evapd to leave a colorless oil, which wa:, solidified 
by trit>iiration with Eteo and then recryhtd from Et,OH to give 
1.03 g (50.0%) of XXII  as colorless primis, mp 17&180". This 
sample was identical with a standard sample in all aspects. 

ON?) C, H, Y. 
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Potential Antiinflammatory Agents. Aralkoxyhydrouracils 
and Aralkoxyhydantoins' 

Rc~ceived June 16, 1970 

A number of 1-aralkoxyhydio~iracils aiid 1-aIalkoxyhydaiitoiiis were prepared aiid evaluated as aiitiiiiflam- 
niat'oiy agents. The hydrouracils were synthesized by a novel route from S-aralkoxyurethaiis aiid a,@-unsatu- 
rated carboxamides or from S-aralkoxyureas arid a,F-unsat'urated carboxylic esters. The hydantoins were 
prepared from A\--aralkoxyurc:as by alkylat,ion with bromo- or chloroacetic acid, followed by cyclization of the 
resultant a-ureido acids. The three most active 1-aralkoxyhydrouracils shoived act'ivities intermediate betweeii 
t,hose of aspirin aiid phenyll~utazone against. kaolin-induced inflammation of the rat foot. No consistent 
relationship could be found betweeii the activities of the compounds described herein and the activities of their 
1-aralkyl analogs:. 

Our long-st aiiding interest in hj-droxylamine deriva- 
tives,2 bolstered by the finding that certain l-aralkyl- 
hydrouracils possess antiinflammatory activity, a led us 
to investigate the synthesis and biological activity of a 
series of 1-arallioxyhydrouracils (Table I) and l-aral- 
koxyhydantoins (Table 11). We first attempted to 
synthesize the 1-arallioxyhydrouracils by the classical 
reaction sequence shown in Scheme I.4 

SLHI,MI, 1 
HNCO R'NHCHHTHRTOOR - 

Iz." 
R1NCHR6CHR5COOR -- -ROH R6*o 

CONHz I RINK" 
0 

R h e n  R1  is alkyl, the p-a,niino wter starting m:iteriul 
may be prepared by addition of mi amine to a11 a,@- 
unsaturated ester, by aminomet'hylation of an appro- 
priately subst'it'uted malonic ester followed by decar- 

' A  portion of this material v a s  presented a t  the  Second International 
Congress of Heterocyclic Chemistry, lZontpellier, France, July 7-11, 1969. 

(2) B. J. Ludwig, F. Diirsch, M.  Auerbach, K.  Tomeczek, and F, M .  
Berger, J. .Wed. Chem.,  10, 556 (1967). 

(3)  F. M.  Berger, F. Diirsch, and  B. J. Ludwig, U. S. Patent 3,325,360 
(1967): Chem. Abstr . ,  68, 49612 (1968). 

(4) See 1). J. Brown, "The Pyrimidines," Interscience, New York, S.  P., 
1962, pp 434-436, for a discussion. 

boxylation, or bj. reduction of an enamine of a P-lieto 
ester. Holyever, when R1 is aralkoxy, we found that 
only benzyloxyamine and a fen ring-substituted benzyl- 
oxyamines could be added to ethyl acrylate and these 
amines failed to  add to methyl methacrylate. The 
aminomethylation reaction and enamine reduction also 
failed to yield the esters needed for cyclization to  C-3 
and C-6 subftituted 1-aralkoxyhydrouracils. 

Since the claqsical sequence (Scheme I )  proved to  
have limited utility in the aralkoxy series, n e  employed 
a synthetic route which utilized aralkosyurethans or 
aralkoxyureas instead of aralkoxyamines (see Scheme 
11). This route provided the C-3 and C-6 substituted 
l-aralkox!-hydrouracils as well as the C-5 :xnd C-6 un- 
substituted members in good yield. 

The reaction of I with I1 depicted in Scheme I1 and 
the reaction of aralkoxyamines with acrylic esters both 
involve a Xichael-type addition of a nucleophilic agent 
to an activated unsaturated tem, yet the latter re- 
action is much more limited in scope than the former. 
Since the addition is a reversible reaction, we believe 
this difference is due to the tendency for the adduct 111 
to  undergo cyclization driving the addition step toward 
completion. The amino ester formed b> addition of an 
aralkoxyamirie to an acrylic ester cannot cyclize. I t  is 
unlikely that the observed difference in scope is a con- 
sequence of differences in the strengths of the nucleo- 
philic agents involved. 



Although we hvve used the reactions of Ia. with IIa bulky substituents such :I' o-ethylbenzyloxy- : i i d  w 

arid Ib  with I Ib  interchangeably, we have rioted it ethylbens\-lox> urethan, react readily ith :ICY! lnmi t l (~ .  
tlificrcncc in the steric requirements for the respective Benz\ louyurethan itself, hov cver. Fni l i  t o  watt n it11 
react:irit h Beriq loxyurethans, including those 11-ith cinnamamide cvcii a t  c.lcvated temperatuivh €3ciiz\ 1- 



- - 
CONH, 

R5 
CH 0 

RTH' 'qo R6&0 
I z -  

RION, ,Y R1oNy" the resulting a-benzyloxyhydantoic ester with anhyd 
HC1 in abs EtOH. C 

0 It 

( 5 )  E. Fischer and G .  Roeder, B t r . ,  34, 3751 (1901). 
(6) E. Philippi and E. Spenner. Monutsh.  Chem.. 36, 97 (1915). (7) J. Hillebrecht, Arzneimitlel-Furach.,  9, ti25 (lY59). 

L 0 2 The aralkoxy compounds described here were isolated 



S 0 
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Experimental Section8 
The a-halo arid.: :tiid 1 he a,d- iuisaturat ed exters wild amides 

iihetl i I I  the procediire? given below are romnierciall>- available. 
hIost of the aralkoxyuret h a w  and aralkoxJ-iireas have been de- 
.scribed p r e v i ~ u s l y . ? ~ ~ ~ ~ ~  The aralkoxyiiretharis iiot previously 
tlewribed (Table 111) wei'e prepxed by nlkylatioii of ,Y-hydroxy- 
iii,ethaii2 with known aralkyl halide.. Xew aralkoxyureas (Table 
111) wei'e prepared by alkaline hydr of the corresponding 
:ir:tlkc,syiu,ethniil, acidificxtioii of t ac-tioii mixt'ure, and 
addit,ioii of KXCO t o  the  acid ~(JII~. 

Method A.--=\ h i h i  

of 0.1 mole of Sa0E:t i i i  100-200 1111 of siihyd EtOH \vas treated 
\ v i t h  0 . 1  mole of .~-al.alkiisyni.ethnlr :itid rtirred for 0.5 hr. The 
a,d-iiiih:itiirttied :miide I 0.1 niiile) wa-: added and the roln wah 
tdliised for 20-30 hi.. The rewtioii niisttire was acidified by 
:itldit i o n  of  glacial .kOH :iiid c.oiic.eiitr>ated under reduc;ed pre.-- 

.iO-SO':; yield, was wwhed 
w i t h  I I?O,  dried, arid purified by 

Method B.--The procediire is 
tha t  (111 .~-:ir~ilk(is!-iir~,~i \vas iihed i i i  place of the S-aralkoxyiire- 
1 hait : i i i t l  ai l a,$-Luisatiirated carl)osylic w t e r  \vas ii-ed iii place of 
the :imide. Yield4 wci'c, romp:iixhle ivith those ohtaiiied ivith 

Method C:. -:I roliititrli o f  0 . 2  ruole of XII aralkosyamiiie* :iiid 

Preparation of 1-Aralkoxyhydrouracils. 

IIle~ll(Jd .-I. 

st i r , i , c d  for 1-2 hr ,  t,he result iiig srispetinioii was filtered and the 
~-rireidcipropiotiate w a n  washed wit ti H20,  dried. atid purified by 

~tallimliori (Table 111). 
, i i l i i  of 0.0: mole of the p-iireiduplo~~ioiiatu iii 200 ml of 

AIcOH was added to :i c o l n  of 0.05 mole of S a O l l e  i n  100 nil of 
1IeOIT :inti the mixtiire was refluxed for 1-5 hr. The MeOH 
w:i* removed ,in m c u o  arid the residue wa.: dissd or dispersed in  
cold I 1 2 0 .  HCI w i s  added to pH 6 and the prodiict was separat,cd 
tiy filtr:ilion, washed with € 1 2 0 ,  mid re ,td. Overall yields 
t):iced OII aralkoxyamine were helow 25( In  the case of 14, 

1 8 )  Alc3Iting points werr rlr[rrniined w i t h  a Thomas-Hoover apparatus and 
are iinrorrroted. \\-here analyses are indicated only h y  symbols of t h e  ele- 
mi'nt,., analytic:il results (,litaineil for  these element? were within =k0.41,'< 

I+ nrrr  performed 11s the Qalhraith IALIJ- 

I I j .  .i. 1 1 .  Xivolabi,, C ; ,  I'agani. and I : .  Testa, N r l u .  Chim .4cta.  45, J:M1 

I 10) I,. \\ . Jones and  I<.  T. Xajur,  J .  d m w .  C h e m .  Sur,.,  49, 152itlY2i;. 

- - ~ ~. 



Joiirnul of LVItdicinal Chcrtiistry, 2970, Vol. lJ, S o .  6' 1071 

13 hr, after which the 1)MF \vas removed in OUCLKJ.  The residue 
xi? washed with ahs Et2(), dissolved iii H20, aiid the s o h  wab 
acidified with HC1. The product was removed by filtration, 
washed with HpO, and dried. Purification was effected bv 
recrystri. 

3-Benzyloxyhydantoin (43).-A s o h  of 36.9 g of beiizyloxy- 
aniiiie and 3X.T g of et,hyl isocyariatoacetate iii 300 ml of ahs Et20 
was refluxed for 1.25 hr. The Et& was removed in vucz~o, 250 ml 
of 3.9 JI HC1 in abs EtOH was added to the residiie, aiid the solii 
\\-as reflrised for 2 hr. About 100 ml of EtOH was evaporated 

wider reduced pressure aiid the remainder of t,he soln was refriger- 
ated, yielding 14.6 g of product which was sepd by filtratioii and 
purified by recrystii. 
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Aminobenzoic Acid Diuretics. 1. 
4-Halogeno-5-sulfamylmetanilic Acid Derivatives 
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Sixty-seveii N-substituted 4-halogerio-.i-sulfamylmetarlilic acids were prepared from the correspoiidiiig me- 
tariilic acids by different alkylation processes. The compounds were screened in dogs for their diuretic and salure- 
tic properties and compared with 3 selected N-subst,ituted 4-chloro-3-sulfamylarlthranilic acids including furose- 
mide, a well-established, high-ceiling diuretic. Several compounds of the new metaiiilic acid derivatives were 
found to possess activity to be comparable with that of the anthranilic acid series. However, there are differences 
in the influence of the N-substituent on the activity. The dose-response curves after iv and oral administration 
for 9-n-buty1-4-chloro-5-sulfarnylmetanilic acid (45) are presented. 

Among the sulfonamide diuretics certain 4-halogeno- 
5-sulfamylanthranilic acid derivatives showed an out'- 
st'anding charact,eristic of struct'ure and diuretic effect.' 
The most interesting compound of this series is 4-chloro- 
:V-(2-furylmet~hyl)-;5-sulfamylanthranilic acid (furose- 
mide), a well-established, nonthiazid type, high-ceiling 
diuretic2 To the best of our knowledge the correspond- 
ing metanilic acid derivatives have never been investi- 
gat'ed. Consequently, in line with our interest in the 
structure-activity relationship of diuretics, we decided 
tto determine what effect' the moving of the substihted 
amino group from the 2 to t'he 3 position would have on 
the saluretic and diuretic effect. 

Chemistry.-The N-alkylated 4-chloro-5-sulfamyl- 
met'aiiilic acids3 (2-65) listed in Tables I and I1 were 
prepared by alkylation of 4-chloro-5-sulfamylmetanilic 
acid (1) using different alkylat'ion processes. Details 
are given in the Experimental Section. Dialkylation 
and attack a t  the sulfonamide nitrogen could be 
avoided. The required metanilic acid 1 was available 
from 4-chloro-5-chlorosulfonylbenzoic acid by riit'ratiori 
followed by amidation to 4-chloro-3-11itro-3-sulfamy1- 
benzoic acid arid reduction of the KOs group. The 
bromo analogs (66, 67, 68) were prepared i n  a similar 
way and are listed in Table 111. 

Cl& 

H,NO,S C1fi COOH - H,NO,S COOH 
2-65 1 

(1) I(. Sturm, LV. Siedel, R .  [\'eyer, and H. Rushig, C h e m .  Be?., 99, 328 
(1966). 

(2) Bee R .  Muscliaweck and  K.  Sturm, "Araneimittel," G. Ehrhart  and 
H. Rushin, Ed., Vol. 1, Verlag Chemie, \Veinheim, Germany, 1968, chapter 
16, pp  TOO-70:i. 

(3) 1'. \I-. Feit and H. Ihuun,  S o u t h  .ifrican Patent 68/3146 (1968); C h e m .  
A D a t r . ,  21, 3141 (1969). 

Diuretic Effect and Structure-Activity Relation- 
ships.-Although the metanilic acid derivatives de- 
scribed in this paper are related in structure to the corre- 
sponding anthranilic acid derivatives, it does not follon- 
that these compounds should possess similar activities. 
The derivatives were screened in dogs for their saluretic 
and diuretic properties following 10 mg/kg iv (solution 
i n  SaOH). For details see the Experimental Section. 
The urinary volume and electrolyte excretion from the 
3-hr test period for those compounds resulting in a S a +  
excretion 2 1.5 mequiv per kg per 3 hr are summarized 
in Table IV. The onset of diuresis was within 1 hr 
after injection and became almost negligible after 3 hr. 

Compared with 3 selected anthranilic acid derivatives 
including furosemide the results (Table IV) indicate 
that in the metanilic acid series compounds could be 
found showing the same order of activity. The princi- 
pal difference between these 2 series seems to be that 
N-2-methylfuryl substitution afforded outstanding 
activity' in the anthranilic acid series while in the 
metanilic acid series several S-substituted compounds 
approximated the corresponding N-2-methylfuryl com- 
pound in its activity. Generally, however, minor 
changes of the S-substituent had great influence on the 
activity. Compounds 45 and 66 carrying the 71-Bu side 
chain were the most potent derivatives in the new series. 
Compound 45 was subjected, therefore, to  further in- 
vestigation. The dose-response curves after iv and 
oral dosage are given in Figures 1 and 2, respectively. 
After oral administration the onset of diuresis was still 
within the first hour. h prolonged effect at  higher 
dosage levels made it necessary to extend the test period 
to  5 hr. It is interesting to note, that 45 is relatively 
inactive in the rat assay. Given orally only doses 
exceeding SO mg, kg showed statistically significant 
diuretic action. 


