973, 923 5 as
pyridine, quinoline, dinmethylaniline, diethylaniline or any other tertiary
am ne. | e c e kiaaces e o ' ' ivative used
iIs a halocarbonlc aC|d ester or a carb- onic aCld diester,
an alkali metal afcoholate such as 'sodi um net hyl ate, potassium

met hyl at e, ¢al ci um met hyl ate, magnesi um methylate, sodium ethylate,

potassium-ethyl- ~, - 5 UM - ' butyl ate
may be used. PATERT "SPRCITFIEATION )
The reactgd™ fﬁ‘? mal fpi c_aci d der | YQtPRAVBYGS he general formula VI 9 923
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gy | Apphcationlen Jopan (0 3819 ok Wy Zpiogg. benzy|

or phenethyl) radicaly A | Olcompler Specifcatian Puplsted NBF.GClegd 3t €d 1 the
presence of *the alkalin t such so LU roxi de, pot assi um

hydr oxi de, ~sodi um car bonate, pot ass® f% bari um hydr oxi de,
trisodi um phos- phat e, SOdI um net hyl at e sodrmrreﬁrgl;ﬂ and the reaction

may take: pl éce Index. afafice —g§10 232%@@3% J1 423 ééflzé";’?r %égcq,ysAmcm

heat i ng.
As the al kal i né%&ﬂ@k%ﬂﬁ%@nmﬂﬁloﬁyeﬂdﬁlkhe form of an aqueous .
solution, it is not nNeCEOMPREYE SPECIFPCAPIONNY ot her sol vent

for the reaction, but a solvent whi di sturb the
% Bir @ﬁﬁ?%tﬂéh%gg{l vatives, s

reaction: ney be used fter the . reac I S_nmde

weakly acid with, for D@F’#“BIE& iﬂd gashi-ku,
sul phuric acid. or Osayka%g :ﬁfchsg% ‘ﬁfﬂﬁ ﬁ'ﬁﬂ ”é}gg:ﬁ pa %{fi t:,*!,hen
ai‘l‘,"

the desiredt conpound GainRds S0 ¢ inS8l H}th@fbllowmg state-

[err] : - S
sanme neani ng aﬁ
radi cal such a n- .\\

nyristyl), an

(E) The reactl on 5of amtmi ofi c -acid rmnoam de of the general fornula VIII 5
witha S m_ ame;;%rgy r?g;;a&b%wweldoémrw gibich res| Partisplary wefplx:

[err] * 25 ' on 1s the most .common symptoms_observed in_clinical medlcme

25 where R[ err], R eraﬁd am Vﬁar&hﬂmﬁﬂ@lﬁﬁ&ﬂdtﬂ@m@ﬁlyhﬁ .
and Rlerr] Fand R[ err eemlhdlﬂknﬂms in removing this symptonhyning)dvarﬂbcapy pfadnmldlsmh as10
an al kyl (e g. net hyI te st (9 quullg ble or to prevemf: thg symptom .
nyristyl), an aryl - v% H%’mck W’fg petea of g Pt oGy

phenet hyl ) 4 adi cal . Theknownanu—mﬂammato gdnfs ld[vﬁbchﬁtottﬁo gas@smemm of

a mal oni c est er, 155 pe@otmrisn{ stenidal @fiti-inflanchagome pgeatsk i/d. adrenocortical hormones such as 15
solone or triamcinolone, and the other compnsmg pon-steroidal anti-inflam- .
' matory agents which consists mainly of pyrazolidine derivatives such as phenylbutazone,
oxyphenbutazone or 1,4-diphenyl-3,5-dioxopyrazolidine. However, those of the former
_ group provoke hypofunction of the anterior pituitary gland and atrophy of the adrenal
o 20 cortex when they are used for a long period and those of the latter group often disturb 20
# ' the normal functions of the kidney, liver and heart, so that both need to be carefully
' - administered to patients, especially those who are suffering from a hormonic or meta-
.bolic mechanism or function of their viscera such as kidney, liver or heart. Therefore,
there is a need for a general antl-mﬂammatory agent whlch can be safely administered . :
- .25 _to patients. - ' .25
" . " Wie have found a series of novel barbituric acid- derivatives which are not only very .
T .eﬁectlve in anti-inflammatory activity but have far fewer side-effects than those-ob-
0 served in known anti-inflammatory agents. .
- The present invention provides compounds of the general formula:
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...Same pur pos

30 ester, though am des of the higher alkyl esters, of the aryl esters
or of the aralkyl esters 30 ~can of course be used for the

of an al kal i ne agent such as sodi um rret hyI ate SOdI um et hyI ate pot assi um

-~ methyl ate, potassiumethylate, sodiumani.de, netallic sodium.or metallic
potassium Usually, heating is desirable to allow the °

“reaction to take pI ace snoot hl y 35 ' Al cohal s such .as

met h |

: d as
sol vent axfd%haﬁxlﬁ&utﬁ&l@ﬁcteﬁdﬁblb khts @PeYerabethﬂlah (iheﬁDirMQlkhhtﬁ Ui oye ] {i ng as
i t does saftg)tthereof, in which formula R*d§ shydrobarton @adicalomobtaioing from one tosix .., 7 , «(F)

The rea Plﬁﬁllﬁ’é‘cw‘t"ﬁ”&ﬁp@glpe’l‘“of “a ma oM, aci d
N-gycl OWEE’QE @Wﬁ%ﬁaﬁgﬁ‘uﬁ%&wh Kie sah BbtalO as Grel BleQRif1aAG1 d agi de T

deri vat migesidfd esters bei ng of the general forrru Kk
wher eby t herefeuy dI ccmmgis meaétcvotvh yitiaghiraric ac14@nd pharmaceuuc- 6
973, 923 ally acceptable s?hc of, l—cyclohexyl-S-ethylbat.erl err] an d R[ er r]
e SRR W] e e e 0 B | cgen s

a hydr ogmdphbl faRditenbf, SM&HolaSyl-a-bl @m&bmﬁxlckfy:d aanpaatrmlcetnrcamn ar al kyl «radical .
The gr oenee ehqrf}of,llscydvheeéﬁew-wuﬂmbmnc agid cind [pbarpaceytigdlly X t heref ore shows
(hat e ST T g e 0o s 3
cafsbani g gl‘thé{&fll lggyhgeje P “deripative. As the
starti ng:lermlts&heréof, 1+c§lcldh&ygﬁpl&hyﬂll»al' aefdaﬁabﬂamdcﬁnuﬂeacoeptable - % those

conpoungys thereafinl,T-ficycle agid aesi Plemeumakm cal such-as -
‘et hyl | of, 13-d1cydohexyl§-e yl m tﬁﬂi ha mﬁﬁmmw ng as. t:ﬁ_e group

hexyl-5~ .
Rlgrr] ?aﬂé’ ﬂﬁle%l‘e'l 3 c&l) G gfém maoeutma]l; acceptable & h2ogher al kyl
(e g. hekythered. ,er,y- mycltsya“xylsst-zyd ropy‘lbaslﬁlﬁﬁd‘ d) andaphamra bicglly. geepphenyl” or tLoI yl),

an die salts thereof, 1,3-dicyclopgx 0_l’r5 bar i amd anrl;hmgggl ) radical“can
al so bej Wmﬁr oa‘%m@ tyl bltuncaada harmaceutics reaCtlon s
gesmer al i Repetiehns yl-SEm BRI abilldnd PlaESENCE B ans

al kal i cetcally &tepblo bafts Ehm;:m &sucsukdlexumrmmrih widituel, phedteutic-et hyl at e,

pot assi gelgt y}:’t P & lgtfgllemf 13'¢°Yd°hﬁyl'5ol?h°‘tﬂl’ﬂf&§'§l°u4ﬁdeﬂﬁ‘yﬂ&w can also .
accel er Bl B0 en il e PR QS % £ long
asgol t dRem, m&ma% | SLHT ahe ?eelact I on. 19@9 y G tﬁeooll'he sg«;art ing .

mat eri al )ﬂ‘wmdnanbfmaiorineaqdrcbpuuecbflﬂygmatfmga (m al kyl, aryl ‘or .

aral kyl haloformate with the corresponding ester of malonic acid am de with

el imnation ' of the hydrohal ic acid. : ' L (G)
The reaction. 1of apcal-d%hydeﬁgg a ketone both havi ng. up to six cargo
at ons, 208 wit b 1-cyYdcohexyl t ?‘TE“%f d or with -

1, 3- d| cycl ohexyl baroei=t&r | c &mifl to forma :
al kyl'i dene-1| - (or g53-di-) cyclohexylbarbituric acid of the general #for mJI a
XlI, and re- - ducing this internediate- to give the deS| red
conpound | . e
with "yclohexylurea or 1,3-dicyclohexylurea, in which R* and R2 have the saime mean- T &
. ing as in the formula I and R® is a hydrogen atom or a cyclohexyl radical with the pro- - = ..
35 viso that R? and R® are not both hydrogen atoms, and R* and R?. each is a hydroxyl, an 33
alkoxy, an aryloxy or an aralkyloxy group or a halogen atom. L
The .-substituted malonic acid derivative used can be, for example, methylmalonic =~
acid, ethylmalonic acid, propylmalonic acid, isopropylmalonic acid, propenylmalonic
ac1d isopropenylmalonic acid, butylmalomc acid, ' sec-butylmalonic acid, #so-butyl-
malonic acid, but-Z-enylmalomc acid, but-3-enylmalonic acid, amylmalomc acid, #so-
_ * amylmalonic ac1d hexylmalonic acid, cyclohexylmalonic ac1d, cyclohex-1 (or 2 or 3)-
enylmalonic acid, cyclohexa-1,3-(or 1,4~ or -2,4-)dienyl-malonic acid, phenylmalonic - _~
), acid, cyclopentylmalomc acid, cyclopent-1 (or 2 or 3)-enylmalonic acid or cyclopent- . -
1,3-(or -2,4-{dienylmalonic acid, or an ester of said o-substituted malonic acids as a ™3
45 - methyl ester, an ethyl ester, a propyl ester, a hexyl ester, a decyl ester, a myristyl ester, .
a stearyl ester, phenyl ester, a toluyl ester, a benzyl éster or a phenethyl ester as well as™
an acid halide or semi-ester of said e-substituted malonic acids for example an acid -
chloride, an acid bromide or an acid iodide. -
When a malonic acid ester derivative is used as a starting material, the reaction. is A
50 preferably carried out in the presence of an alkaline condensation catalyst, forexample 50 -~ ‘&
an alkali metal alcoholate (such as sodium methylate, potassium methylate, sodium = - -~ .
ethylate or potassium ethylate), 2 magnesium alcoholate (such as magnesium methylate
or magnesium ethylate), an alkali mietal (such as sodium or potassium) or magnesium.
The reaction is usually accelerated by heating. The solvent for the reaction is usually
55 a lower aliphatic alcohol such as methanol, ethanol, propanol or butanol, but other - .
. solvents can be employed so long as they do not disturb the reaction. It is destrable that =




[err] in which Rerr] and R err] have the sane nmeaning as in

nmet hod A and R[err] and R[err] each Is a 25 hydrogen atom or a
hydroc 2 = S R P 6 ath-eal—and—the Y TR
total of carbon atoms of Rerr]. and Rl err] be| ng not rmre than five and

when Rlerr] is cyclohexyl Rlerr] and Rlerr] are not n-butyl
groups.-. 1- Cycl ohexyl bar bi tur| c acid or
13d|cy{=;.lohexylbarb|tur|c acid can be prgi%ag - for 3

exarrpl e, ﬁ*&:by Leaction between mal.anic areactive derivative®.

t her eof % solvent is aCanilydedib ey poshible. a&udmbuwmnd&m sélehiostd i sdnvedOr

ethyl e “and.cy & @nixtone ard tBe rgpidue, afterbemgwashedwﬂl liforeaited iSr ea,

2) b reactlon bet n e gol Pltaate _
i Ari e or® an QSterﬂﬁloﬁam;gl%t%x%G%l ;Ea%ea{yﬁls? agopgz gvs %qgn% 5

phosgene or carb- phenylester,benzylesne hlgbmlkyl fer naly, youfsé &mmtyad;sfmxmlar to

the process for producW¥h Vptivecis the free carboxylic acid, (h¢;iRjgnd R® are
Exanpl es of aI dehydé’i M %ﬁ chig Jﬁgﬁzﬂéggf%mé o
f or mal de- chlonde, phospho de, (9' ei N0

but yl al dehtyde 2 rretp hotioqe#lna fus pentoxide), thionyl chlondeai' chatey

3) - met hal pent anal , I‘d? '-Fiaq fea‘ﬁ !ab‘d 8014
met hyl pent anal , 2, 28k Eﬁg I
Exanpl es df Lo Ater the rea hoﬂl&ﬁlalﬂe! s'h Q&ﬁeed - 15
di et hyI ket onefa®v .tessgtlagd thkes@.mes, wagliel i th e water—msolublﬂremdue is dsdlade,
ethyl i sopr opgpiaké wew@#%m%md the W@P%ﬁéﬁ@@%ﬁ@%m%ﬂ%or 3) -
40 =l una'hge afch NG  defiafite ig)an%l ﬁr]ﬁhde, (i.e. R* ‘and R® are both .
973, 923 ' 20 halogen atoms) the reaction takes place with the generation of the hydrogen halide. As_20
stated abave, this Hewéveslitfiogentriily prefaablectoiacwmlente theheaodasbyrmtmgo alumdﬁ of

general formula | cUH wece SREICHS Awety b& égl?@’g ‘ifP‘@r‘F |on)
. ereq? gi@ﬁy%ﬁg %ﬁgseg% le alkah metal

reactions. od.um by addi aﬁ“ﬁﬁ’aea%
si mul t aneausl y25r d§ €81 caligiuda drbﬁt!w&tﬂoﬁﬁkmal hydfoxide), an alkaline earth metalt N€ 25

condensat i on. hrsl'ﬁdgoxge (eg calcium hydimeﬂon magn@lumriw@gmtb%;ga@ atkali l;139»:aulc‘):?lm@oxiaot h
reactions sinultanedtsk: ‘-‘I“P(cal te or socium nyJrogen Carbopgigloffedlj s

al lowed t§ react Wi fifiasy grbase asxgyfl%'gﬂﬁmflﬂ‘ﬁ dimethylgnifipe, ethplaniling opapx othesh oy -
bar bi turic aci sy under qmdue:temgomraﬁaomxﬂma orf KA-digiantRyhBeaOyithalFhrdspert aki@dUC 5P

agent to derivative oft theegepeadl darindn 11§ yosgieam gniddyf aibarbitwid add iyhdigedrdgen
ggs to thé reacti onforegt [Ynwhish giges the desired barbituric ac‘mm%%@@f%@a sui.t abl e
catal yst. 10 : The reduci ng agent can, for exanpl e, be a netal and
an acid (e.g. the netal’ ng tin, ﬂ!&
zi nc-amal gam and the a ei ng hydrogq\}ﬂorl c acid, acegkcgaci d or
sul phuric _ ach(d nua get al ad_a_ggjcg oI (e\g\wt he net al
bei ng sodikum lithium al uﬁil um “mag- ggg” \ J
co—n
i} : . 113
N ) - : av)

* compounds of general formula I.

35 in which R, R? and R® have the same meaning as in method A and R*'is a halogen 35
. atom, a hydroxyl, an alkoxy, an aryloxy or an aralkoxy radical.
¥ _ Examples of cyanoacetic acid derivatives which can be used are o-cyanocarboxylic
acids, such as a-cyanopropionic acid, e~cyanobutyric acid, e-cyanovaleric acid, a~cyano-
- isovaleric acid, 2-cyanobut-3-enoic acid, 2—cyanopent-3(or 4)-enoic acid, 2~cyano—3—
PR S methylbut—3-en01c acid, e-cyanocaproic ac1d 2-cyano-3(or 4)-methylpentano1c acid, 2- '
- 40 cyano-3,3-dlmethylbutan01c acid, 2—cyanohex—3(or 4) (or 5)-enoic acida-cyanoenanthic -~ 40
R . acid, 2-cyano-3 (or 4-or 5)- mcthylhexanoxc acid, e-cyanocaprylic acid, o-cyano-o-
cyclohexylaceuc acid, a-cyano-a-cyclohex-1(or 2 or 3)enylacetic acid, a—cyano-a-cyclo-
3 hexa-1,3-(or 1-, 4~ or -2,4-)dienylacetic acid, a-cyano-a-phenylaoetlc acid, a-cyano-a-
_ <cyclopent-1(or 2 or 3)-enylacetic acid, a-cyano-a-cyclopenta- »3-(or -2 4-)d1enylacet1c
45 acid, or an ester of said a-cyanocarboxyhc acids (for example the methyl ester, ethyl 45
: ester, propyl ester, hexyl ester, decyl ester, myristyl ester, stearyl ester, phenyl ester,
toluyl ester, benzyl ester or phenethyl ester); or an acid halide of said -a-cyanocarboxylic
acids (for example the acid chloride, acid bromide or acid iodide). A lower alkyl ester
such as the methyl or ethyl ester is preferred. ‘
‘55 ‘The reaction can be carried out substantially in the same manner as in method (A). 55
In merhod (B), the initial product is an imino compound (IV) while the course (A)
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~ magnesi-

. general forrrula 1. _'5:- w ~ “vz) n"which- R[err]

nesi um amal gam or zi nc, and the al cohol being nethanol or ethanol), a netal
such as sodi um sodi um anmal gam rmagnesi um

met-al and-an alkali (e.g. the netal being al uni ni um or " zi- nc, and the: ai kaI|
15 bei ng sodi um hydr oxi de or potassium hydroxude) as -wel |
as stanrious chloride, ferrous chloride or a conplex netal hydride. *

£

The cat,g_l yst for catalytic reducysgg3 can be, for exanple, one of those x.of

t he pl atinum se (e_g platinum sponge.—phati-numdetack,

pl at i num pikiad e d@ireﬂtbafhﬂﬁﬁccaxludemuve (I) dueeasa . :--o-r col | oi dal - plati, nG#y , one

of those of Whe ¢mﬂes@rdeewl aTIhGEFEH“ 20 ”\,./

pal | adi unP% gg:ﬁm%‘%% Effgf':@f 0 X I series,(e.g.
te . or ‘Brushibara

reduged n gnesmm alcoholate (such aE‘
ni ckel, a ﬁia’i[kﬁli mBeEl{(fuk15as @ddivrout )J(m magnesmm The reactlon is usuallypo unds of

cobal t, edbyrlswngr@eyﬁmhigmhe ts ak’Wﬁcahl"%a %‘@h‘éony stl ng ofﬂl t wo
or mre oﬁﬁg@*ﬁg%ﬁ@mﬁqﬁ: o §§mm SRS (e bt

cat ajg/sts sible. After ction, tH3WbibdnP £d fs véﬂsﬁ&n% réhl (ﬂ)ﬁhﬁtﬁ&m ySI(E) -and

t hose of hﬂ’d&hﬁbﬁi&iﬁ, mﬂwmeﬁaﬁthlwst i deditpd, is d@Solved in water at an . pOIif*t ed on
a carrier a&ahef.gfésl‘gdeﬂ&hyﬂ ﬁl}hﬁ@ Qgr "ti%te gsfjlrrvbcoem%rﬂhea | i ca, “aluni na

or Cyanoacetlc ac “‘%’ﬁ’q e of hydrogen
i s apsor bgﬁéer leSteﬁor o g?g;md . st arting: barbi tur| o acnzd

derivative dwmemge dyhtﬁadeﬁaeiﬂldaivamam mmxﬂfc ahy dreoRfena hyslyo:

¢onduct ed gjom)@h igqn¢ §ga§ 'a mixture of both §@rting materials mglesbl vent 8an ‘be
used for } ’a“ é%%@ﬂ@“g 2
et hagpo! ), p pho aide))

s of dehydrating

l%loﬁg? WOl

Phichf tchiaiedr of w an) or
‘carboxyl i-er.cosentthted sulphuric ac1d This. reacuorenayebe sar(_ieslwomamutmndwdolvamet ate or st hyl
‘acetate) Bavevemif Scfblergform, acctone, benzene - so' long as

LY e m%ﬁg ﬁ%ﬁ%” BT e out ot oo

t enpgy at UbRsst aktl/thé) failide NOwasHed Svith %@, RO whtak) l@%ﬁlﬂdeﬁddlﬁbﬁedat aMTDS piher e
pr essur e, inbantaqueous solution 3l the soluti¢n ngdxﬁyé tocjerecipiitatel thulgsnat compouatl.evat ed pr essure,
i f desired. TaV;B '@?/éﬁfama@geaql"e%ﬁ“&ﬁls an ihahde (IZraI:mtlLs aflt‘ﬁlgien “®¥peci al | y 't he

condensat G RS ER BE LR it PR e o

pi pesd di Neolvasietk afuRtiykRéckskaryd o Ghid feadlibaTBIR} iﬂrﬂeﬁ@(ﬁtaataﬁhyﬂﬂnﬁi brganitCi d 8@ the -
reaction solvent such as aoetone, benz srtgﬂnene may be used. Moreover, the reactionyraqy it | S de'5| red

- to.formt ziz% lj%ssmm ydrox1de an a@;ﬁp& A 40
may, if d 'wa}’a Riealt he condensat i on

reacss on. carddate (e.g. sodlum carbonate, potéEhﬁn embdﬁa seiomcm Hy&ogés uabdnyte)ef fesgted in a
sol vent s It: fuclnsn predofratned as netidizen ghinolipy, djpeethglapiline, diethylaniline or any et her,

di oxane, &%wxﬁci:%mgd Eﬁl%Jdl%PyseﬁlThaeggE:uo% aﬁ edcaﬁ'td ou? nilegﬁ At an ‘el evat ed

t enper a- the imide in an aqueous X;{Ceg ure OI’ at# an
el evat ed pyResIMiCacidldreuiphis w@:euaaema the hydroly51s can be effected (bﬁﬂsnige ca#o i ed out

~usi ng t he aswmely udas@dumhaase H) The reactlon
of 1-cycl ohe Tgé ’b “c“}f"#‘fcd%f‘m‘fe%ﬂ}‘f{i’?ﬁfl R?‘\‘llf‘)‘?i’i"bl?tvdé e acid
~with an R[aerr ve°I el"ﬁﬂle or -sul’phonate such as an-al kyl haI i de
~an al kyl sulphate an al kyl . benzene squhonaLe or_qn aIkyI
“tol uene sul phc;?at &, D] ety R[:égr% of . \Mﬂl? E?ro e 1 ke
introduced to e°115 p03|t3| on™of t her*Barbr urfc acl
reaction 00 - BER proceeé!s as foI | ows: '

- stand for the same-feaning as in. met’ fod” A and Qis.a hal ogen

45 -in Wthh R“L R2 and R® have rhe samie meaning. as id method A, and Xt and Xe each ]

. a halogen atom such as chlorine or bromine or an alkoxy radxcal containing up ‘to4

carbon atoms such ‘as methoxy, ethoxy, propoxy. or: butoxy.. . _

_ - The réaction can take place without heatmg However, it is generally desu'able to-

P ~acoelerate the reactiori by heating. A solvént may be unnecessary. for this’ reaction biit,
- 50 “if desired; an anhydrous organic solvent such as acetone, benzene or toluene, of a.

L e thereof ‘may be used. Moreover, the reaction may be accelerated by the additi

 -an’acid accéptor, .which, may be an inorganic base such as an alkali metal hydroxide

- . (exg. sodium hydroxide or potassium. hydroxide), an alkaline earth metal hydroxide:(é.
. calcium hydroxide or magnesium hydroxide) or-.an alkali metal carbonate (e-g.-sodium
55 carbonate, potassmm carbonate or sod1um hydrogen carbonate), or an orgamc base such’




8 973, 923 atom such as

chlorine, brom ne and iodi ne, an equival ent of S err] or a sul phonyl oxy
radi cal -such as.henzenssulohoayloxy toluenesul phonyl oxy or

met hanesul phonyl oxy radi cal . It shoul d be understood
that the above .process is a reaction to introduce a hydro- 5 car bon
radi cal- haylng up to six carbon atons into the position 5 of the I-(or
1,3-di)~ cycl ohexyl barbituric acid and includes the case in -
whi ch aﬁgxploalkyl radi cal such as 9ﬂgmglohexyl or cyclopentyl, san
al kenyl & a#€al—strcts i o bt 11 D=—eny r;r-y-—?%;';n—"
pent-2(oR 3 er 4) ag ;. ling; digt 1 w5 o bac-
Eycl oal kT 7ad céﬁﬁ??;’f%;t%e R e M

cycl opent -"1(or 2  Ofeti®) Bfjdiund Bethyldd, ﬁﬂgh@.ﬁﬁh methydatd, bﬁxu]xﬂethylate, pcﬁasﬁlﬁf;bﬂxylon of
t he barbituric’aci dateieqd\lumairmy’ete or sodium butylate may be used.

The reaction is pre lT‘EQMF ‘i“it‘g e lcla‘ﬁdfi ‘g? %%@@%i@ﬁma’“'ﬁé’%w‘ﬂfb"r
p

closure:

ttO com,
exanpl e an Al 83"num otassium, an alkali
net al al coholate (e.qg.. SOdI um rret hyI ate, potassium nethylate or
sodiumethylate), an-alkali metal hydroxi deRz(e g. sodium - hydr oxi.de
or potassium hydroxide), an alkaline earfh fetal _omh¥le (eg. cal cium oxide
or 15 magnesi um oxi de), an al kal i #etal .carbonate (e.g. sodium
car bonat e,# potassium carb- 15 &l'-ci onateg sodi um hydrogen carbonate or
pot assi um hydrogen -carbonate), an al k\ﬁ"%f’% acylate (e.g. sodium

acetate or. pot assi um acetate) or an organic base such as Wfl}dl ne,
qui nol i ne, di net hyl aniline or dinethylfornmm de. is :
preferabl e that theinrwhixhRLORP dnd RS dive| tixtsamel tuedning ais $rodgtidt A am salhyént  can

be 20 =, usefl so Y™ 1§al ﬂd;m g slkiee yl%ltvh neqbyltlwggpyl %ﬁéﬁcp Bilestnpl &)
al cohol’'s such as ted 2 epresefnce ofth Ih§dr o@%}@%ﬁﬁjns
tris

such as benzene, yihoKiGe, QUdinydaRBie, Hitas %&mﬁé}% uﬁﬁhydromde,
et her, .di exane, or phetey sathiyl rmﬁlwhansodﬁmmyhn, mdgmreacnlmas@y rake glapl amy'enmhto

assi st - Bt he B f@ ut i Fc a):il sol.vent gt not
necessary to use a e agentlséﬁ? e oo of &0 q(i]i “ ‘i he
2

1 b
reaction k¥s carri e%’ iuth tllibYretftﬂaE e any rAffee eL&arsamn et mlagregelnﬁae
of the sol vent usedweaneqnd um,écbr e'mtamé,fhyﬂmwmbmatld,rsglpm mtid such a 2@
met hyl iodide®  acetic ’q‘f"!ﬁ“ﬂ b Fﬁ"d mL@\’eées“ﬁdrf@mP%‘%beﬁ“o‘ﬁ SeaEted bl y |
effected In a seal € \(ﬁﬁ'ﬁ regetib] of $malonic acid moAGHl=GF Bb ggxegyfo%ﬁt\'lmmﬂmer
pressure. The al kyI@ibmﬁiaadaualvhtWeWSga&ﬁlefbmﬁbam hours. 30

The barbituric acid derivatives of the general formula I rray' be isolated as

15

the 30 ° free-acid formor in the formof salt with for exanple
sodi um potassi um amoni um calci um or MgNGHLER of keakRir S€, One
formis easily convertihle teg% Nt her ® °F\or glgﬁnplﬂe, “the free acid '

can be converted into W st ther6ed'T by A di ng f’o an al coholic or
aqueous nedi um cont ai ni ng ar?‘a?)pr"bm mat €M% equi val ent amount of. t he base,"
the salt 35 . of which'is desitmyed and¢ay concentrating the m xture
and/or allow 2§ the sane to cool 35- ~on standing. On the contraﬂ§

o by néutrall el i @n%‘%ﬁm%“'ﬁg&ﬁ@m@eﬁ&mﬁ el ¢

acid or sul phuric aﬁyrﬁtyp,ranbbyl t&%&ﬁheﬁ))goﬂ% HRSetHYT radical.
Commerci al,ly avail - Itls esua ese@atamldﬂof@m err@mcznliv Mlotthematuel used
I nCl Ude for . arrpl us E'aﬂ‘@les‘efs N on 1s acc erated atliﬁalk leﬁs§S cé
U.S.A), Dovex 50 ( s “;:L m, eyl porasé@m mtthylate,
Permutit Go., "t#e. yla&é; odiigh ol¥uinSdtxh&@dllic piRsins. Asually,
| ndustri es, ég , mmﬁdﬁmgﬁgﬁi%ﬁnﬂ;?eggmmsﬂém(?ﬁtﬂﬂl 1?a?lwex" and 25
n H (L DA € an Ol are us! S 3
Pernutit” ar € Regi fvﬁ?&the on but organic solv an be employed so long:alf?tp oﬁénlzt
exanpl es &f coNMPOUNEQurEeHGE g,d;,g hEBRVENt T on are gf’:ven

(F) The reaction of ammonia or cyclohexylamine with an ester of a malonic acid
- - N-cyclohexyl amide derivative or an ester of a malonic acid amide derivative, both
40 esters being of the general formula X, whereby the followmg reaction takes place: 40



45 bel ow. TABLE A
| - cycl ohexyl -5-vinyl barbituric acid,;

- 1-cycl ahexyl-B-ethynyl barbituric acid;
1- cycl ohexyl -5- (prop-1-enyl )barbituric acid; 50 :
1- cycl ohexyl - 5-i sopropyl barbi turic acid,; :

| -cycl ohexyl - 5-i sopropenyl barbituric acid; - 2
| -cycl ohexyl -5-(but-I-enyl)barbituric acid; . . ) ! __
1-cycl ohgexyl - 5- (but - 2- enyl ) bar bi tyr .6 acid; ' " )
1- c)}icl hbe y-é-_((-but_-_;%-_e.n;/d_))_bar bi féjlg’%’ acid; 55 - - ﬁ‘;
1-cycl ohexyl -5-(but-2-inyl)barbituric acid;, - - - a
55 ' - 1l-cycl ohgxyl -'5- (buta-1, 3-di enyl ) barbituric aci"d; . o
1- cycl ohexyl - 5- ( but >ds e8--3ebaTy! ) barbitiric acid;, . o U A
1- cyl ohexyl - S-Eel_-&ﬁhyl_prop-l - enyl ybar bi t urPRORE] ef, general
1- cycl ohexyl - 5-( 1-'1¢.pgohy_b,gr op- 2- eny? ) Parbrt eimeledti d; 60 z
~1-cycl ohexyl -5-i so-butyl barbituric acid; - 1 -
- cycl ohexyl - 5- (2- met hylp¥ op-1-enyl )barbituric acid; :
cl ohexyl - 5- (2- net hyl prop-2-enyl )barhi turic acid; »

| ohexyl -5-tert-butyl barbituric acid, :

23 in which R% R? and R® have the same meaning as in method A, and R® and R” each s .
cl oheaytlydiScafhor mdicdl-seqiyds jalieweb lkyly ancaryl ©F ey aralkyl radical. Sz

1-cydl ohexy| T8¢ g COOR s spiseieriypdieh jaed the fogmula X thercfore shows that 5
A EHELONORAGR P ERTE diedid. A2 ) qﬁ{l}‘a e iltasa cerally prefemsblqtowse -
%?Cy(:l ohetytse Bmbgai in 4vhi2h e )ghoap IR” sl Tower AlkbiCkadical such as methyd ethyl R

1- cycl ohe»oy propyl,( althouglt tiyde haming| ap P rgtoup BF any ogher lajdrocarbon group such as T

5 "o  2higher a)fl_‘yl (e& betyl, decyl pyisphensiprryl, an eotieerpensbenmiybar i turiie acj d;

1-cycl Ohefwylsﬁ(éeﬁ;xﬁ?}s%iﬁﬁhyﬁhc ' l'ﬁf n?l%%‘ . ore(:rthtzépr:enc?-of an T

1- cyl ohex yikalbmétdl-aRbhvlatesihRY boifadl hethiylite] Sdidflethylate, potassium: methylate Lo

| - cycl ohewypotssiym etylaté, qmy dlsp lagselerpty Ithetyeactivnt Anyi solveat cad be employed so 10 -

1-cyes ohe ;t g?ttglggﬂi fquglz%?i 'be pr . by re n Lalor . 2.

10 aralkyl haloformate with thelcofrés SniaR BV b m'aﬁgﬁﬁﬂ ﬁle&r bituric acid;
. & .

1- cycl ohexf/the bydechalivatity | pent barbi turic acid; .

- 1-cycl ohe%(ﬁ)—. %gtﬂ%ﬁ'gem ¥ “I%%I‘ Etéglgglb;@ hﬁ)@ﬁggxpd;i to si_:czl carl;on aton;s, _

‘ 1- cy®d ohe B A o acid or Wl i xylbas C .ack 'Fo orm a 5- 20 .
15 dui:'11 eis ilgern:’ediate to i lqiﬁi?x@e{:}fi% . _gee¥eﬁd>1/ |f%na%ﬂ§" RSI,D?FHF turi c acid;

1- cycl ohexyl - 5- (2- et hyl butyl ) barbituric acid; ' oo

1- cycl ohexyl:-5- (1, 2-di et hyl butyl ) barbi turic acid;

1- cycl ohexyl - 5- (1, 3-di met hyldutyl )barbituric acid; 7] *

~ 1-cycl ohexyl -5- (1, 1- di net h-y#butyl.) barbituric acgdl, 20 o
1-cycl ohexyl - 5- (2, 2- di mpEohykQut yl ) barpi turic_ac}d; : I
20 B0+ W 1-cVeh _?&5-.(037("3~'d{’ﬁhwk/mgg=yl Ybarbituric:
aci d; / ooy o/ Noo—w | S
1- cycl ohexyl 8%- (1- et hyi - 2- rrg hyl pro 9‘?) bar bi t urrt acj d;. T e
1- cycl ohexyl - 5- (cycl ohex-1-ényl )barfQituric acid; g

1- cycl ohexyl - 5- (cycl ohex- 2-enyl ) barbTturic acid; =
: . _ o ' XI)
in which R? and R® have the same meaning as in method A and R® and R® each is-a
25 hydrogen atom or a hydrocarbon radical or together are a hydrocarbon radical, and the -
total of carbon atoms of R* and R® being not more than five and when R? is cyclohexyl, . -~
R® and R® are not »-butyl groups. . ' _ _ ' :
. 1-Cyclohexylbarbituric acid or 1,3-dicyclchexylbarbituric acid can be prepared,
for example, (1) by reaction between malonic acid or a reactive derivative thereof (e.g. .=
30 acid chloride, acid bromide, methyl ester or éthyl ester) and cyclohexylurea or.1,3~di- Lo
_ cyclohexylurea, (2) by reaction between an ester of malonic acid N-mono-cyclohexyl ~ " ==
diamide or an ester of malonic acid N,N*-dicyclohexyl-diamide and phosgene or caib- R
onydl bromide, or by other means similar to the process for producing known barbituric - S
acids. ' : ' R ;
35 * Examples of aldehydes which can be used as the starting material are formalde- = 35 = .
- hyde, acetaldehyde, propylaldehyde, acrolein, butylaldehyde, 2-methylpropanal, amyl- = .~~~ ' :
aldehyde, 2(or 3)-methalpentanal, 2,2-dimethylpropanal, hexylaldehyde, 2(or 3 or 4)-
methylpentanal, 2,2(or 3,3)-dimethylbutanal and (2 or 3)-ethylpropanal. Examples of
ketones are acetone, methyl ethyl ketone, diethy! ketone, vinyl ethyl ketone, ethyl propyl .-~
40 ketone, ethyl isopropenyl ketone, cyclohexanone, - cyclopentanone, cyclohex-2(or 3)-
enone and cyclopent-2(or 3)-enone. :




25 1-cycl ohexyl
25
acid; ——

-5-(cycl ohex-3-enyl)barbituric acid;
1-cycl ohexyl - 5- (cycl ohexa- 1, 3-di enyl ) barbi turic

rhlfllr‘l(‘

aci d; )
1- cycl ohexyl - 5 (

cycl'ohexa- 2, 4-di enyl Ybarbituric acid:

1- cycl ohexyl - 5-cycl opent yl barbi turic acid; 30

30

1-cycl ohexyl - 5- (

1- cyclohexyl 5- (cycl opent - 1- enyl )barbi turic acid;

_1 cyclohexyl 5- @ﬁﬁgbopent 2- enyl)barblturlc fcid;

cycEgl

1-cycl - 5- (eye¥op cn —3—efyrbar-b-turec—acte:
| - cyclm- 5- (,cycl op EE % ﬁlt@ %: f%lthmpm@cml f; the desired compounds of
o )

1- cyclohexyl 5- (
35 _

1, 3- dicyciOhexyI
1, 3-di cycl ohexyl -
1, 3-di cycl ohexyl -
3-di cyct ohexifl -

o-

- di cycl ohexyl -
-di cyct ohexyl -
- di cycl ohexip -
dlcyclohexyl
, 3- dlcyclohe
i cycl ohexyl
cyGl ohex#
I cycl ohexyl -
cyclohexyl

o

cyclohe%?l
I cycl ohexyl -
i cyél ohexyl -
i cycl ohexyl

%, 3- dl%&
i cy&l ohexyl
i cycl ohexyl -

i cygl ohexyl
I cycl ohex3?l

cyslohexyl
i cycl ohexyl -
i cycl ohex#fl
i cyél ohexyl -
i cycl ohexyl -
cyolohe%él

PRPRPPRPPRPORPRPRPRPUORRPRRPUORRPRPRARRPREDR]}

Q.D.D.Q.Q.D. Q.Q.D.D. Q.D.D.Q. D.D.Q.Q.

50

on (or reduction) reactions.
%r‘% u.lily orégyl gfformmg the reductiofi after
CyC liRnahtem: |eny urrc aci

When it 1s3mdndeg{¢d g opt bl xehtivilssiulririeatisly,Ctha alighyde or 5
5 Qt otrgﬁq witly d-cy¢lohexylbarbituric acid or with 1,3-dicyclohexyl-
ggﬁd tlgnsggl xample by adding a reducéxlxg agent to
h the
'oialsﬁl todhd ugaetotereaczglme um in
5 ] S O'ﬁhﬂp@lﬂlﬂ hmmthcaxt, tur lexample; tél ;2 metal and an acid (e.g. the metal bemg

or zjnc being hyshachlgri n suiphurig
o e % e g o
!zl methanol or ethanol), a metal such as _
5- Gdabkn; spd um-amalgam, aluminium-amalgam, zinc

5 thiadn, Qmeﬂaydn)ibamlkalt (g.gJ me ing aluminium or4mc, and the alkali 15
sg_dl@l y %Fl thm*"i’ h@llel as stannous chlonde, ferrous .

ﬁiex H}EF
i Rt i Ll Cro G
- 5- platidugt de:ytﬁ?ﬁw plaimuelrsybn)gaén hdwmh&):, ﬁlﬁagl&: ;lgfe,o;falﬁon?motf)mtg:

h.

- 5 Qllmﬁg@ahylapmm d@e efninbsg baltlielptalladmm sewdss @g.g. colloidal palladium, 20
; l_ﬂLdl ni ﬂnes (eg reduced ggkel,
n&eﬁ%ﬁ 1 or ara‘ﬂl DE‘ e;lals or reducing i;:om—
ose consisting of two
or more of the a'i:o n%ﬁ&yﬂs arfd $rQiie'Eal bdﬂpylhhﬁ(i% Hiddfy émgﬁﬂ, d; .

-5- p,lp.cg;almqur)aﬂm cbtatyﬂ;)mgd gzgsecbf the above-mentioned catalysts sup- 25
éo 3; e s1 c(lia;y, active ;:rbon, silica, alilmma ﬂ&:r
oreti one -molg o rogen is abso er mole of the
ﬁﬁy b t1¥r dring e! rehction, an excess of tydrogen may be

-5 @m&m&d&meﬁyh&hhﬁbw&m c acid;-
cl org| 501 can h*E!s M)thvgda Stiomferi exampilecalaablscisuch as methanol or 30

-5- yb Eq etrahydrofuran) or carboxylic acid
E te:z ut ghy other solvent may be employed

hy; ace
il oY di @rtbé hddetion may be carried out at room
- 5- fefbperiting bpisycieating. (izhe IEHaétidii tad b8 €drfikd out at atmospherRQressure, but

- 5-frmay. la: ato vatad [pregsmq # dagiied: Moreover, the reaction, 35
g;pe 1d1ne aii%iméftﬁ"p% &@%ﬁ @pﬁlc acn‘ci;il wéglcl;:: K

I C acCl
5 ( 2- Wbdnhyis ko) fom ﬂnehmnnedxmmﬁ then reduce the intermediate it !
- 5_ # 11, i ttltuyep re of the condensation redoffor973, 993
51 g&i -as methanol, eetlhanol propanol,
r a room.or at an elevated tempera~
5 (uﬂe' @Itdhl)ﬂdh’ edsttt lof a@é‘d ted pressure. The hydrogenap:f:n

- 5- (aﬁbet:dﬁddbmt 95[“ lﬂ&r tt prodedur@ gsi mentioned above.
reaction of 1-cyclohexylbarbituric acid or 1,3-dicyclohexylbarbituric acid .45
w1th an R‘-hahde, -sulphate or -sulphonate, such as an-alkyl halide, an alkyl sulphate, '
an alkyl benzene sulphonate or an alkyl toluene sulphonate, the moiety R* of which is
to be introduced to the 5-position of the barbituric acid derivative. Thus, the reaction
proceeds as follows:

R2
|
CO =-N
R"=Q+cCH /"°., —> 50
Cco - _ -

compounds of general formula I.
in which R?, R* and R® stand for the same meaning as in method A and Q is a halogen



dicyclohexyl-
-di cycl ohexyl -
- di cycl ohexyl =

I met hyl butyl )barbituric acid; 5

i met hyl butyl Y barbituri acid——

: Y.

- (
(
-(
-di cycl ohexyl - (
(3
(1-
(

- di o
-di net hyl butyl ) barbituric acid;
- ali c

o

i et hyl but yl ) bar bi turic acid:

x

acid; ' T

- di-

1, 3-di cycl ohexyl - 5- -di met'hyl butyl )barbituric _
, 3-di cycl-ohexyl - 5- et hyl - 2- met hyl propyl )barbi turic aci d 10 S
, 3-di cycl-ohexyl - 5- (cycl ohex-1-enyl)barbituric acid;
0 . 1, 3-di cycl ohexyd73523( cycI obex- 2- enyl )bar bi tur| c aC| d f

d: 4 Jcﬂtq;h;x]ypsgﬂ(é yetehex—3 CIIyJ.) bat uqlseL]l;Jlﬁﬁl %,%:L,rla ' yloxy : _
, 3- di cycia neAquyalen gggg e
, 3-di cycP i%h‘i?? %id’% Eflua'}e%'hfi'l‘f‘)’ e B1 T 1 d'lox’fLS e

acid

pot assi un?nafeaﬂOélPIa aydsp

i cycT Ol mpha Be fremrsbeansa a:e%b&e dfoeaaswls } Baaioh tdihir@iueci lgfjiro-

-10i cycs pdanmybf-t&e usxgniemﬁ_ves di enyl
relorably

rthy @Fllé'dﬂm d: 5

d . 3
5 carbon radlcél_havm’bl_@)m lsi@ leaxognl |ﬂG mm]_ll E o
e d! cy H ; .o ( lI %gxé“ﬂmqs%zzeg 0] tallﬁyv?ny% r3)-enyl or T 5'
, 3-di Cy('-:"(x '_ X)l 3&639 ci Bﬁif 1'-.|oPa' enyl radical - = -
d BopMic @A bE 3)ienyl Gs impidoked B0 the -
b:_arblturgc aC|d 10 - a

The rea B
"]metal "4 l&ﬁe& aI’bItUI’IC :aci d

. potas _ iiCMkal; Ghted barbltur|c
ﬁted:g; mo?% smﬁ?nyarhﬁde), ewrthlmeiam&ds (@M@m&bﬁ@c osuch bases fas to

JaER :

o%eﬁggldgﬁ

ogen carbonate), bar bi t-ur,j ¢

forns pham@ammtoxch), hlyalkah metal cammﬁeab@@ﬂsaﬂwte@ﬁ?ﬁﬂ e sodi um-

~acid deri
chem cal

‘,,,a‘l:nl.',‘. i S‘Mg&loaﬁ?&ia%a}m P BRs e- . 25

r Oﬂa%fﬂrbfaﬁble -that the reactmn is cafritd ofi® a%lv@hmﬂ h‘aYeaC@BI‘bﬂSt I CS Of - he

corrmoundSusat sotlimg agjie K ﬂQf-B adt disorlibe geaqtiop, dorte s ‘alcohols such ici t® as iss

shown in
~each . test
"mce (dd-
30 25

basi s of
adm ni str

EenE T T e SRR i o
s soev@&,daﬂdr?? e oranea dy adOother O Orally to
Solverd) - n wel gh| ng 14-to. 15 grams, and. LD] err and 95% confi dence

Ilnrgerteel,mreace@llwlrreﬂeatlty e%qﬂeutqq "&% %35 mePhod on -t he
%% elsv'lvlshee(rilanalfg{ggn ' ?eﬁafega::t [ehnrgssgén gurs after the

' Thena jore ushially ‘ends after abouDBA-8hi ch i t. ca‘ﬁ be

concl udednduRat the co n s of this |nvent|on ‘ar-e . S|tge£nf|\cantly
C. t'ﬂarb ;& deg o he ﬁé may be isola
the orm '

| esssot OXi.

- 973, 923

free acid fep ??PE with for exam tagsium, ammonium, | - .:_?'.f- T

Of course, one form is’ eas1ly c 10’ the other. For oo
LD[err] ( 9%“'@3 f:hémm conklertdll b-a salt thereof by. addmg thas alcéholip@und

I nt raper|
aci dss

ﬁ@&ﬁﬁinh(}lum c@}ﬁinig approximately eqmvaledt oh@ste,ahmetthyl b bl. t U.¥ I C
ting the mi
. S b by i s o OHERY et BV by P01 i

2.41 (2. 1gﬂown 'se, i.e. by neutralising with an acid such s hydrochlonc acid, hydrobromic

acid ‘or sulphuric acid or by heating with cation-exchange resins. Commeraall ‘avail- . j_ o 4° '_.':_

~ gble cation-exchange resins which can be used include, for example; ‘Amberlite IR——-IZO

40

Japan).: (The wonds “ Amberllte ”, Dowex ? and « Permuut ? are Regustered Trade
- Marks.)

- 50

55

(Rohm & Haas -Co., Inc., U.S.A.); Dowex 50, (Dow Chemical-Co., Inc., ‘U.S.A); 0 .
Permutit Co., Inc., uUs A) and Daiaion SK:#1-(Mitsubishi Chemical- Indusmas, Ldd, . T e

Further examples of compounds accordmg to the mvennon are glven in Table A

below: :
. TABLE A
. '1- clohexyl—S-wnylbarbxtunc acid; :
-1-cyclohexyl-5-ethynylbarbxtunc ac1d -
1-cyclohexy1—5—(prop—1-enyl)banb1tm'1c acid;
1-cyclohexyl-S-isopropylbarbituric acid;
1-cyc10hexy1-5-1sopropenylbarb1tunc acxd
1-cyclohexyl-5-(but-1-enyl)barbituric ac1d
1-cyclohexyl-5-(but-2-enyl)barbituric acid;
.1-cyclohexyl—5—(but-3-enyl)barbltunc ac1d C
1-cyclohexyl-5-(but-2-inyl)barbituric acid;
1-cyclohexyl-5-(buta-1,3-dienyl)barbituric acnd
‘1-cyclohexyl-5-(but-1-en-3-inyl)barbituric acid;
B ._l-cyclohexyl-S (1-methy1prop—1-eny1)barb1tunc acid;
 1-cyclohexyl-5 -(l-methylprop—z—enyl)barbmmc acid;
.'-1-cyclohexyl-5-zso~butylbarb1tuuc acid;
-cyclohexyl—S-(Z-methylprop-l-enyl)barbltunc ae1d
-cyclohexyl—5-(2-methy1prop-2-enyl)barb1tunc ac1d o
1-cyclohexyl—S-tert—butylbarbltunc ac1d



| - Cycl ohexyl -
1- Cycl yhexyl -
1- Cycl ohexyl -
1- Cycl ohexyl -
1- Cycl ohexyl -
1- Cycl ohexyl -
| - Cycl ohexyl -

barbituric acid =-————————34;5-bBk
(2. 52-94%R) .

1- Cycl ofvexyi -

acid .
(8.79-11.6)

12.5 (11.6-13.5)

(11.0-13.1)

1,3-Dic cIohemmI-S al |
1, 3-Di cyPohexyI

acid
acid
(8.63-11.0)
(3. 42-4.02)
(5.76-8.Q3)
(1.94- 2. 49)

3

£

5- phenylbg
1,3-Dicyqgl ohexyl t a&

5-propyl barbituric acid 3.36 (2.80-4.04)
S-isopropyl barbituric acid 4.10 (3.45-4.88)
5-al lyl barbitu

S5-butyl barbi turic acid '3.31 (2 88- 3. 81)
5-sec-butyl barbituric acid 3.29 (3.02-3.60)
5-pentyl barbituric acid 3.25 (3.04-3.46)

5- (1-net hyl butyl) 2 90 (29783233 19) _ _ 9

t-l-eny )barbltunc acid;

37-3.08)
)b
né'l%:% E‘g 44- 3, 45)

454@19»11 pthylhrydbdr _tuhaa sturic acid

16.80 (5.91-7. 82)

18. 69 (

12.5 (10 6- 14. 8)
10.

1, 3t-¢yclohexyil
ca 70 igﬂﬁﬁfﬁgilﬂm yl r,W@he% il - 5- propylbarblturlc aC|d
1-c§clohex§1- ) it ¥ 5- i sopropy! - 12.0
1-cyclohexyl glﬂxhxhkﬁp progyPbdebituric acid; :
d:yt;leheml-ﬁﬂlexykbarhmud acmn, 61 (4.23-5.05) | 10
5- sec- xlnsntyl)fze bitriq ari; 0- 18. 0) :
13}@@1 7} ‘;‘;ﬁ%ﬁ:,ﬂ\@ tbituric 850 (7.59-9.53)
ot pturic acid 9.75
15 -cyclohegy-s-(lac ucyhlaaxl;dunésaqmaenyl barbituric acid 3.7015
:ggggexyl:?:(%, bugyl)payr E&T darhituric acid 6.8
70 1-cyclohexyl-5-(1,3- gc acid; ' _ 2. 20
3.90 (3. HoydoHodl 51 I dimethylbutyparbinTRAGPYT | NE |
20 4. 38 leoycldltx)d]aj dimethylbutylbarbituric acid; - ' 20
1-cyclohexyl-5-(3,3-dimethylbutyl)barbituric acid;

1-cyclohexyl-5 -(l-ethyl-Z-methylpropyl)barbxtunc acid;
1-cyclohexyl-5-(cyclohex-1-enyl)barbituric acid;
1-cyclohexyl-5-(cyclohex-2-enyl)barbituric acxd

25 -1-cyclohexyl-5-(cyclohex-3-enyDbarbituric acnd : 25
1-cyclohexyl-5-(cyclohexa-1,3-dienyl)barbituric acid; :
1—cyclohexyl-5-(cyclohexa—1 s4-dienyl)barbituric acid;-

1-cyclohexyl-5-(cyclohexa-2,4-dienyl)barbituric acid;

_ - l-cyclohexyl-5-cyclopentylbarbituric' acid;

30 1-cyclohexyl-s-(cyclopent—l-enyl)barbituric acid; : 39
1-cyclohexyl-5-(cyclopent-2-enyl)barbituric acid; o :
1-cyclohexyl-5-(cyclopent-3-enyDbarbituric acid;
1-cyclohexyl-5-(cyclopenta-1,3-dienyljbarbituric acid;
1-cyclohexyl-5-(cyclopenta-1,4-dienyDbarbituric acid;

35 . 1-cyclohexyl-5-(cyclopenta-2,4-dienyl)barbituric acid; 35
1,3-dicyclohexy1-5-vinylbarbituric acid; :

1,3-dicyclohexyl-5-ethynylbarbituric acid;
,3-dlcyclohexyl-5-(prop-1—enyl)barb1tur1c acid;
1,3-dicyclohexyl-5-(prop-1-inyD)barbituric acid;
40 1,3-dicyclohexyl-5-isopropenylbarbituric acid; 40
_ 1,3-dicyclohexyl-5-(but-1-enyl)barbituric acid; : '
1,3-dicyclohexyl-5-(but-2-enyl)barbituric ac1d
1,3-dicyclohexyl-5-(but-3-enyl)barbituric acid;

e ~ 1,3-dicyclohexyl-5-(but-2-inyDbarbituric aci‘d;

45 1,3-dicyclohexyl-5-(buta-1,3-dienyl)barbituric acid; 45

1,3-dicyclobexyl-5-(but-1-en-3-inyl)barbituric acid;
1,3-dicyclobexyl-5-(1-méthylprop-1-enyl)barbituric acid;
1,3~dicyclohexyl-5-(1-methylprop-2-enyl)barbituric acid;
1,3-dicyclohexyl-5-(2-methylprop-1-enyl)barbituric acid;

5‘0' 1,3-dicyclohexyl-5-(2-methylprop-2-enyl)barbituric acid; ' 50

1,3-dicyclohexyl-5-fert-butylbarbituric acid;

1,3-dicyclohexyl-5-(pent-1-enyl)barbituric acid;

1,3-dicyclohexy1—5-(pent~2—enyl)barbituric acid;
1,3-dicyclohexyl-5-(pent-3-enyl)barbituric acid;

55 1,3-dicyclohexyl-5-(pent-4-enyDbarbituric acid; -55

1,3-dicyclobexyl-5-(1-methylbutyl)barbituric ac1d
1,3-dicyclohexyl-5-(2-methylbutyDbarbituric acad
1,3-dicyclohexyl-5-(3-methylbutyl)barbituric acid;
' 1 3-d1cyclohexyl—5- 1-ethylpropyl)barbituric acid; ' :
60 1,3-dicyclohexyl-5 21 Z-dxmethylpropyl)batbxtunc acid; 60
. - 1,3-dicyclohexyl-5-hexylbarbituric acid; -
1 3-d1cyc10hexy1—5-(l-methylpentyl)barbmmc acid;
1,3-dicyclohexyl-5-(2-methylpentyl)barbituric ac1d
1,3-dicyclohexyl-5-(3-methylpentyl)barbituric acid;



12 973, 923 LD[err] and
95% confldence I|mts wer e further rreasured on sone typical repre-
i i e—toxicity of the sane is

We_a.ker than that of phenyl but azone or anmi nopyrine in any cases- of
oral adm nistration, subcutaneous or intravenous injectieon as_ vel |
as intraperitoneal i nj ection. o _

TABLE 2-4p. 973923 LDferr] (95%C. L.) ng/10 g. i n m.ce

Test Gefrpﬁtﬁd————tﬁt—ra-peﬁﬁ%eajr—t-y——ehai—ky——————%bcut aneousdgf

1- Cycl ohexyl 1, L5- Bmgls adig 3 (12.8-14.1) * _

barbituric a _dmydohuylf s s all yl - 3.88 (3.53-4.26) MP

(3.99-7.90) 13—d1cyclohexy1— c’aad 1- Cycl 0hexy| 5-butyl - 4 3.38
5 Lt

(2.58-4.36) 932y oBexSES—(]lB- eﬂiylbutyl)barbltunc acxd barbituric acid . . -
Pheny! but azohgd logexyi-g- }E%'ég go (3.34-4.57) - . |
A nopyr i ne 3 goheRr g ) 8 (4.14-4.64)  3.15 (2. 97 3.34)
| ntravenousl ]/,3-51cyc10hexy1—5 (l-ethyl-Z-methylpropyl)barbmmc acid; , '

5 10 SO@tB-ldWYdoh e3-Ghrivk l—enylroas»gur(c&c@? 8.27) 5.41 (4.82-6.08)

5- et hyl bar big LS{CYCIO]]::%qi ltungcyigiohexyl 3.71 (3.17-4. 34) 3’95
dxd-14 G4 '

(3.69-4.23) _dienyl)barbituric sda 2| | Y1 barbi turate

Sodi um 1- Cycimﬂbhexyl- hindic 4didy 3. 44 - 4.01) 3.80 -

(3.38% 4.33) 13- dlcyclohexs'l-‘éécmm -@&fdmnyllbmglc acid; Sodi um sal t - of5 pheny!

2.28 (2. 06 21§-§;¢¥ %gﬁgy P, _eny lc 8cids 574(2. 24-2. 96) but azone
Ami nOPyr i N€ 1’3 gicyclohexyl-S<cyclopent-2-enyljbarbituric acid; L 53 (1.35-1.76) - >

Anot her expel B-ﬂEi&ohM@lSS-@:ﬁidphﬁ-d- Sbarbicurit BIEST i gat e t he influences of
succ@ssi ve  1,3-dicyclohexyl-5-(cyclopenta-1,3-dienyl)barbituric acid; 20
1 4-d1cyclohexy1—5 (cyclopenta-1,4-dienyl)barbituric ac1d and ' . -
1,3-dicyclohexyl-5-(cyclopenta-2,4-dienyl)-barbituric acid -
as well as their salts with bases especially such bases as to form pharmaceutlcally
acceptable salts, such as the sodium, potassium, calcium or magnesium salts.
25 The novel barbituric acid derivatives have interesting physmloglcal and physico- 25 ®
chemical properties. '
(1) One of the characteristics of the compounds of the general formula I is their
low toxicity as is shown in the following experiments. = .
A tragacanth emulsion of each test compound was administered mtrapentoneally N
30 or orally to mice (dd-strain) weighing 14 to 15 grams, and LD,, and 95%-confidence - 30 .
limits were calculated by the Litchfield-Wilcoxon method on the basis of the number ' e
of mice that died during 24 hours after the administration. The result shown in Table 1, ' *
from which it can be concluded that the compounds of this invention are agmﬁcantly -
less toxic than phenylbutazone or aminopyfine.




adm ni stration on animal growth. The conpounds,

1-cycl ohexyl -5-al l yl barbituric acid, 1-cycl ohexyl -5-butyl barbituric
acid and ,lscycl ohexd i i

phenyl but azone and ami nopyrine as controls, were adninistered
intraperitoneal ly to IFO separate young rats once a day in an anount of .
100 mlligrams per kilogramfor 15 10 days, during which the body

wei ght of.each rat was neasured. The growt JS’E the rats to vvhch

t he corrpounds of this invention were adnini }pd was_ sl ightly i n
conpari SWVI th normaw rats to which no test conpound was “adm ni stered, but
t he - degree, of the inhibition was notTamgle than that in the case of .

am nopyri On the 15 ot her _hand, the growth of the rats to which

phenyl but az‘bne was admi ni stered was 15 mm(gg.%g.cqa)tn;gymgqhhmted and the
rats not only could not (goal n a substantial i .ght

but also twp of five Fat@mpewd di ed during t Hatrpsejeesliient . m (2)
It was al so found by SE i ounds of the
PRy, | 8 ¢ 4 F R

gener al fornu ng a mmatory effect. 20
100 milligranms per Kkil-Gglohery -ethyéstbltmm’apdund 2t (e19-eciSed iwtraperitoneal ly

to 20 mal (Wst stral ) O to 180 grans. 30
m nutes after the inj l:g’f‘:?gﬁyl "Propy’ mftﬁé‘é‘g g‘?ﬁgé@.\.’\% as those for

control were inject em-syttyﬁ&ylasqe@bbwbarmdﬂﬁ@u@h4alofa3 sy | — with 0.05
cc. of 6% aqueous dextran solution or Q.1 cc. of 10% aqueous egg white

sol ution as subst ancekCydph Wlo?/'ﬂlﬁ'éup‘H’F‘Fé‘i‘ﬁmt oﬁfséﬁé?m"‘ 289nd St Q&3 -BETC Nt ages
of the 25 “  maxi d}hexhts‘-ﬂ,ma%uﬁ&mede%vslr@h@is 85  @.doNe oLoNks0l were

measured with regard to each test conpound. ‘The results is
shown in Taple 3, frolﬁmmﬂ'ﬁﬁc"?@l@m‘\ﬂs'é BrA3.02—3.60) " npst of the
conpounds of the pres e ant tory action

973 923 P&doh&yl%eh%uﬁlﬁ&*é’a&&‘ %is ¢.0llampe superior to
phenyl but azgne and evieQyclohaxgles- -(ranethpibjurgl) poor acam(?/ﬁ-y@dﬁ) t he—conmpounds of
general formula | show Xfbitwisiaeidt ory action not |ess than that of

phenyl but azone. " 1,5-Dicyclohexylbarbituric acid 29052334 18.60(14. 916512? 3
Test Conpound Dext r an Wi te

| - Cycl ohexyl - 5- et hy| bydvh¢xgl5-phegydhatbituric acid ~ 2.70%2.37—3.08) —+4 ,

| - Cycl ohexyk-5-et hyl b Lrueic, +

| Gol ohexyt- 5 propyl ar%ﬁﬁ'l'lu G, ?metgyabarbmmc 2.@12,.4453.45) 12.54(%.6—_-'_51.8)
1- Cycl ohexyl - 5-i so- propyl barbl turic acid +2 _

1- Cycl ohexyl - 5- al | y| b#-Bicydphexyl-pethybarbituric acid  10.148.79—11.6) Ca7¢2 -

| - Cycl ohexyl - 5-but yl b » + _+4, +3

| - Cycl ohexyl - 5- sec- bu%?t)cg E 5{ 5}% ggaé?l acid 23%11.6—313.5) +3

1- Cycl ohexyk- 5- pentylb&Dtcycﬂahexbed-mqbyl- . 12.0711.0-413.1) —+3, +3
barbituric acil ) B

l"

1,3-Dicyclohexyl-5-allylbarbituric acid ~ 4.61 (4.22—5.05) -

1,3-Digglohexy1—5—sec—butylbarbituric 16.4 (15.0—18.0) —_—
aci

1,3-Dicylohexyl-5-iso-butylbarbituric ~ 8.50 (7.59—9.53) —
acid

o 1,3-Dicylohexyl-5-pentylbarbituric acid  9.75 (8.63—11.0)  —
1,3-Dicylohexyl-5-phenylbarbituric acid  3.70 (3.42—4.02)  —
1,3,5-Tricyclohexylbarbituric acid 6.8 (5.76—8.03) 70
Phenylbutazone . = 2.20 (1.94-2.49)  3.90 (3.34—4.57)
Aminopyrine ' —_ : 4.38 (4.14—4.64)




PRPRPRPPPRPPRPER

- Cycl ohexyl -5- (1-nmet hyl butyl) barbituric acid +2 +3
- Cycl ohexyl - 5- phenyl barbituric acid +2, +2 +1, +1
,5-Di cyl ohexyl barbituric acid 12, +2 _+3.x3
, 3- Di cyl ohexyl - 5- et hyl barbituric acid +2, +3 . o 4, +4
, 3- Di cyl ohexyl - 5-et hyl barbituric acid +2. - +3
, 3-Di cyl ohexyl - 5- propyl bar bi turic acid +2, +4 - +3, +3=
3-Di cyl ohexyl - 5-i so-propyl barbituric acid +2 -
, 3-Di &/ ohexyl - 5-al | vl bar bi t uré°%k d +3, +3
, 3- Di cycl ppexinl 959 s@pmdmét Yimba kb tﬁu&lezcm@em on sbide typical. repré-
, 3-Di cymtadmw:ihe ﬁovtls:mnﬂwﬁdy ledoshid ifatuthe ®xigicyi af the sasffe is weaker than
.3-Dic mtg ry,cgse.yg pﬂl administratjon, subcutaneous
, 3-Di c;?f:tnB’?rV T“‘% R éh ”rB’ia?eEr‘ fopal iertign- +1, +2
, 3, 5-Tricycl ohexyl. bar bi turr C mz ' +2, +2
Phenyl but azone : +1, +2°
Ami nopyrrne N nmice . L : 3 '
Remarks: -:Not test ed”“‘(%%_c'l")mg/m g nme - Lnhibition |ower than 15%
+1: 15- %&/(Uoﬁﬁiubdt i on. Intrapentoneally Orally . . - Sthi’ttaneo&@* 50% i nhi bi tkon:
+3: 51-6 UJ/U ~+rit-Bton +4— rmhtbtti on hi gher than
Furt her ebfgrn nafndons wer e rrade vvrth sone typr cal represent atives of. the
com 1-Cyclolpoyiadiyl-of  3.Be(3garar26) .6 (B19h-a7.00) — One such -

exam nat ibetbitygiesacidarri ed out to foI | ow changes of the inhibitory ef'f ect as

th - Af t 30 m t
-frgmpt ﬁgrﬁﬁ&%lb\,{}ﬁoag Séa(fzkg eac ' (tért?gg%de%t corrpounds was gr nu =

adm nistered intraperitoneally to rats 0.1 cc. of 10% aqueous. eggq_whr te

sol ut i oRhepglhutazone i r}- &t 2% H”egor(étﬁéﬂvxel‘r as those rat's asa:control
to whi ch pQ.f&st COWO}'E@@%—z 53) 4.38 (4.14—4.68) 3150 97—3 30 :

Intravenously

Sodium I-cyclohexyl- 7.59 (6.97—8.27) 5.41 (4.82—6.05)  ~—
5-methy1ba1_'biturate ' :

Sodium l-cyclohexyl- 3.71 (3.17—4.34) 3.95 (3.69—4.23) _3.71 (3.47—4.03) |
5-allylbarbiturate & S - :

Sodium I-cyclohexyl-  4.61 (4.08—5.20) 3.71(3,44—4.01).  3.80 (3.33—4.33)

5-butylbarbiturate

Sodium salt of phenyl ~ 2.28.(2.06—2.63) 1.38/(1.20—1.48) - 2.57 (2.24—2.96)
butazone A -

Aminopyrine — 1.53(1.35—1.76)' S

Another experiment was carned out to mvestlgate the mﬂuences of successive
administration on ‘animal growth. The compounds, 1-cyclohexyl-5-allylbarbituric acid,”
1-cyclohexyl-5-butylbarbituric acid and 1-cyclohexyl-5-methylbarbituric acid as wellas =~ . .
phenylbutazone and aminopyrine as controls, were administered intraperitoneally to. -

10 . separate young rats once a day in an amount of 100 -milligrams per kilogram for 15
- -days, during which the body weight of each rat was measured. The growth of the rats.
to which the compounds of this invention were administered was slightly inhibited in
comparison with normal rats tgzihich no test compound was administered, but the =
.-~ degree of the inhibition was not-more than that in the case of aminopyrine. On the ~ .. ¥ -
15 other hand, the growth of the rats to which phenylbutazone ‘was administered was .
‘greatly inhibited and the rats not only could not gain a substantial increase. of body-s;-
wetght but ‘also two of five rats used died during the experiment: K
(2) Tt was also found by the present inventors that the compounds of the general -
- formula T have an outstanding anti-inflammatory effect. : <o
.20 __ 100 milligrams per kilogram of test compound was enjected intraperitoneally to = - ) - -
- * male rats (Wister-strain) weighing 130 to 180 grams. 30 minutes after the injection, =~~~ ..
‘thiese rats as well as those for control were injected sibcutaneously through a hind paw -
with 0.05 cc. of 6% aqueous dextran solution or 0.1 c.c. of 10, aqueous egg white = .- '
solution - as substances to provoke inflammatory edema, and the percentages of the = . " ..
25 . maximum inhibition of the edema relative to the control were measured with regard to
: each test compound. The results is shown in Table 3, from which it is observed that -
_ most of the compounds of the present. invention show an ann-mﬂammatory action




adm nistered. The inhibitory activity to inflamuatory edema provokd by the

i njection of egg white is shown in Table 4, fromwhich it is clearly
shown that—the-+f
invention are far superior to that of phenyl- 10 but azone.

TABLE 4 Inhibition to swelling
(% Ao E.;-Test Conmpound . 0 1 2 3 4
5 (hourS) : - 1-Cycl ohexyl - 5-nethyl barbituric = 0 60 69 69
70 _84 aC| d I - Q/cme,lamyl 5-allylbarbituric 013 64
76 .x_-.\;’

3 3 1or henylbutaz e those havi 0
1- Q/Cl Oh. Al 5- bUt ygt%i ﬂhﬁ ; ¥ ql‘l 1nh1b acuon no:lﬁg t%oarf 31? p?lfenﬂ;fb;o‘%unds of
acid - 4 - Amnopyrine § it
54 58 "~ Phenyl but azone Tase3 . 0
8 21 - 28 - Control : ' -1
-7 -10 « -12 Test Comfound ' A simlar exash) Ment g m&arrl ed out
by US| ng 0 05 c.cC. of eﬂlu CY- T V-YAT r~|nv+ ah sol-ut I an—in nlace of egg
white sol ution in tHycghssska- “FPéﬁlefbﬁE’da@d(perl ment té3give the4l5 ~resul't

as shown #n Table 5§, bt biific S@fre concl usion,as above ;i s deduced.
15 : A furct:y%ler exp e?flﬂar?eln e was carried out‘ wher e g—val bum n was
used as an irritantl- Cydohexyl-5-malbarblmnommvatl on V\/3.‘$'4,C-Bmt| nued, #8r 20 hours.

The resul € is shown_d 158 B0 %obl which it can be seen that the
conpounds of -this in e|xyon ZPEPRETOBHT % uper i or ?’8 phenyl but azone
in their inhibitory- Gyeibheyyl-sgallﬁlﬁrl&u@ddcidng but al soysheir actipvity appears
20 i mredi ately f'gler the adm ni stration, while that of phenyl butai one
does not appear 20-Cyclobesy->-buppburbituticadid, hut after 3dmE3ti metiag?
TABLES . = 1-Cyclohexyl-5-sec-butylbarbituric acid | phi bi tion o swel ling (%
Test corrpound 0 0.5 1 2 3 t 4 5 (hrs)
1- Cycl ohexyl - 5-al | 91Cycl°h=xyl-é-PentYlerbm1m8@d 90 +2, 8B +3,913 . 95
barbiturit acid 1-Cyclohexvis ﬁl 'baén& txlh 61 ' 77
68 72 69 ~Cpelohenyh rbituric acid +9Am nopyf‘"l ne .
0 64 . 68 -Cy@qhexyl-SJ@Benylbarblth?md 57 +2, +2 Phenyl-but azone
0 12 ¥ 16 D} 22 23 Cont r ol
0 -10 - 1,5- g'loh arbltunc acid 23 =20 +2, +2 +3, +3
' ¢ 1,3-Dicylohexyl-5-methylbarbituric acid +2, +3 +4, +4
1,3-Dicylohexyl-5-ethylbarbituric acid L 42 43
& . _1,3-Dicylohexyl—5-propylbarbituﬁc acid +2, 4 +3, +3 .
13-Dicylohexyl-5-iso-propylbarbituricacid 42 . 42
¢ 1,3-Dicylohexyl-5-allylbarbituric acid +3, +3 +3, +2
) 1,3-Dicyclohexyl-5-sec-butylbarbituric acid 2 +3
' __ 1,3-Dicyclohexyl-5-fso-butylbarbituric acid - +2 +3
e 1,3-Dicyclohexyl-5-pentylbarbituric acid 42 +3
_ ~ - 1,3-Dicyclohexyl-5-phenylbarbituric acid +1, 42 +2, +2
8o 1,35 Tricyclohexylbarbituric acid B 42,42 43, +3
o Phenylbutazone . . +1, 42 +1, 42
* . Aminopyrine | o +1 +3
g " Remarks: — : Not tested.
* = : Inhibition lower than 159,
-+1 : 15—25%, inhibition.
_ . +2 : 26—50%, inhibition.
i , -+3 : 51—659, inhibition.
_ ~+4 : Inhibition higher than 65%,.
.



973, 923 15 TABLE 6
Inhibition to swelling (% (hours) Test conpound
5

-0 05 1-- 2 3 7 10 15 " 29 it
1-Cyclohexyl -5-methyl 0 39 53 48 50 48. 48 41 42, - 51

barbituric acid _ 1- Cycl ohexyl -5-allyl- 0 6470 72 72
72 71 68 53 69 - “barbituric acid N

1- Oycl ohexyl - 5- but yl 0 32 59 64 70 7373 71 67 . . - 67
barbitumi c acid - 973®d3nopyri ne 0 45 47 ,# 50

49- 4649245 45 T 31T ; — Phenyl hulazaope. > T B w5
20 24 gémgﬁef mn?ﬂé?m@i madezsgm som.e. typlcalP regres\éntpdilrgsd%f%%’ gol‘m' . W

0O -1 -5- ﬁ exaﬁnaﬁo@was-c&ried out to follod changes of the inhibitory effectas  The next
expegi menthe \pevgregiof dwt eftkr e admiivirstiomg t he anti-ie-nfltamm%gﬂr effegt of -~

t est 3conpo nﬁgggﬁﬁuﬁt§%|wméﬁﬁo m%sdg Amu ._ '%2“ on®of -nustard
POWEr . iniected 1o the rats as w &ok 1P RWRhtrdRS whikiS KP4 Rblnpoindlwasaqueous 2 .
tragacant Euﬁﬁl &td. Qe inBibAAK ectivinboifflammatoryredsiiaagravokDbycibe infeadpensi on, - and 0.1
mllilitref @f whiveisshespdanJielin4feem whicheit tivdeady, Bowr shae th , -
ousl¥P to fertel of gy coppopnds of the: present igurydoncarefar gupenipp to Lt gfi BbenTlhe i W ectT on of
nustard °utazone. powder, 50 milligrans per kilogram each of test
conpounds (W th the exception thaietdhe dose of prednisol one was 5 ng/ kg and
- that of dexanethasone was 1 -ng/kg) was .. _repeatedly

adm ni stersd Intraperitoneally eléﬁgigo%gwgﬁggf%to the rats.. The degree of
10 swelling in per cent ar Ball 4on to thes
obser vat i orresuCosipginli ng 10 0 1 2 tBe body weihgms) of rats was
measur ed ang—the-Ttesytt .5 ..SN0 T Tabr g 8. Ef om these gbservations, it is
shown thatl'ggiﬁ@e b’ﬁ’&ﬁg'ﬁl i"f“B‘F‘cth-\(lalsnprenﬁgent éagnven Jlon' hgve a8045trong : 2
activity .intnhibiting the swelling, and that the anti-inflamatory .
activity [abytishetybb-allydbarbituric 0 64 |0y a BPre M a w¥ek or nore, while

ami nopyri q_x\?ﬁé@ti ?'E‘Pigsltbagrsi}hﬁ%aﬁ i pg. Jhe coppounds 4 715 of the -
15

e impibitory

i nvention (ed are superior to amnopyrine in"this activity.
Al rats ' to whi ch phenyl but azone was_adni ni stere“_g di ed
within 48 Aminepwinafter the start %of 33 48" 48 ni nP&tering the™test
conpound, P%&gﬁu%g&gestihg how phenyl put azgne i g toxgic toz@ni mal o
.bodi es, esSpecirally when it is successively adm nistered. Al though the dose
(50 ng/ kg)Comfol 1- cycl ohexyl - 5- al Pyl bak bi t uri c <€ d cBrrespbnds to about 1
ng/ kg of dexamettasome 20 M View of- thelr activity to -

i nhi bi ting SWelildu0 % BGkent Gas dufiRd bty hiflg BDS 61 lenApLNRGRRM 20 &
was adm nissneh Gl pldd B egpCvhite Sdh@ioh in tha iHovehbantiors expediminh @i giveoledy wei ght. Thus,
“the gom  result as shown in Table Spfsumubictothe s4ms Cp‘}cg%mszai’mﬁsrﬂeﬁw-.are vell§ suitable
for the t ragg% er G¥peyiment %ng gut, where ovalbumin was used as an irritant »

the observation was Co. 0 hours. The result is shown in Table 6, from
which it can be seen that the compounds of this invention are not only superior to

phenylbutazone in their inhibitory activity to swelling, but also their activity appears

20 immediately after the administration, while that of phenylbutazone does not appear 20 - *

immediately but after some time-lag. o : g
Inhibition to swelling (%) o
" Test compound o 05 1 2 3 4 S5()

1-Cyclohexyl-5-allyl- 0 74 8 9% 93 o . 9% .
barbituric acid : o _ o
1-Cyclohexyl-5-butyl- 0 6l 64 71 68 T2 69 . .
barbituric acid : ' o : T
‘Aminopyrine 0 64 68 . - 61 59 57 57 -
Phenylbutazone 0 12 16 - 15 17 - 22 23 i
Control o —-10 -2 - -—18 ——31 —23 —20 1‘ |




conpared with the known steroidal and non-steroidal anti-inflamuatory

agents. 16 973, 923

TABLE 7 — — ' Swet-re—(9— Test
Conpound -, 0 1 2 3 4 6 8 10 (days)

| - Cycl ohexyl - 5- met hyl - 0 60 24 19 18 31- 34 26 barbituric
aci d | - Cyel ohexyl -5-al yl - 0 62 17 8 -2 5 5 15
bar bi tur;“ Raci d L - Cycl ohexyl - 5-but yl - -0 63 26 14 10 20
30 37 barbituric acid Aminopyrine 973,923 0 60 21 3015
36 40 41" 52° “Phgnyl butazone 0 61 19 . . . all rats
di ed. Pr egfi sol ene 0 65Tm§g 26 25 44 39 44
Dexanet hasfijhe 0 69 28 +3 12 16 14 Cont r ol
0 63 48 63 42—S39—39#%t 5 :

TABLE 8 Inhibition to swelling (%hody wei JIF™} gr ans)
Test conpound Test compound 1 o® 13 2 3 45 76 10 8510 fdays)

| - Cycl ohexyl - 5- net hy |=—————3435—436—3442——343F—H43—F4+F—354—
barbituric acid |- W’rm%%ll y§- 3953 48 Qa8 80 44442 139 141
146 153 <barbituric atid - 1-Cycl ohexyl - 5-butyl - 137 135 134
134 136 145 154 1bcwiohekyisiallylaci d 0 Awi mopyving2 72 71 68 53 69 138
139 142 t1‘38 144 DPediterikcd§d  Phenyl but azone 143 146

. . all rats died P L sQl 4 1 6445 46
147 153 162 Dexarﬁ%g racCIE DY R 2 Ry . 7}19
110 124 _ Control ' 140 142 148 147 149 157
163 “Sinmilar e)Amirdpingt s wit h someSotther 50 r 49t Mt 49 sudh 48 31

hyal uroni dase or 5- hﬂwmamtrypt anynesggye. bhe ,gang gpnchjisign as;

nmenti oned above.
Control 0 -1 -5—-7 ~-14 9 —9 —2 —1 -—3

The next experiment was directed to examining the ann—mﬂammatory effect of
test compounds on the sustained edema provoked by the injection of mustard powder.
Mustard powder was suspended in 19, aqueous tragacanth solution to make-0.5%
> 5 mustard powder suspension, and 0.1 millilitre of the suspension was injected subcutane-
ously to hind paw of rats, For 3 days from 24 hours after the injection of mustard
powder, 50 milligrams per kilogram each of test compounds (with the exception that

; _ the dose of prednisolone was 5 mg/kg and that of dexamethasone was 1 mg/kg) was
repeatedly administered intraperitoneally every six hours to the rats. The degree of
10 swelling in per cent are shown in Table 7. In addition to the abservation on swelling
the body weight of rats was measured and the result is shown in Table 8. From these
& observauons, it is shown that the compounds of the present invention have a strong -
activity in inhibiting the swelling, and that the anti-inflammatory activity lasts for as
long.a time as a week or more, while aminopyrine action is not lasting. The compounds
& 15 of the invention which were tested are superior to aminopyrine in this activity. All rats
to which phenylbutazone was administered died within 48 hours after the start of
' administering the test compound, thus suggesting how phenylbutazone is toxic to animal
bodies, especially when it is successively administered. Although the dose (50 mg/kg)
<+ of 1-cyclohexyl-5-allylbarbituric acid corresponds to about 1 mg/kg of dexamethasone
20 in view of their activity to inhibiting swelling per se, the rats to which dexamethasone
_ was administered induced a significant decrease of their body weight, Thus, the com-
- pounds of the present invention are very suitable for the treatment of inflammation
compared with the known steroidal and non-steroidal anti-inflammatory agents.
"
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973, 923 17 (3) It is
an |nterest|ng property of the conpounds of the present |nvent|on that a

Ay . : _ t he
pr esent i nventr on, as is seen from TabI e 9 Thus pr| or to
the injection of irritant, 100 ng/kg - of a mxture-
consi sting of a conpound of this invention and the sane anpunt of . 5
am nopyrine was adm nistered intraperitoneally to rats, and, after 30/

m nutdeé, 0.05 c.c. 5 973,923 of 6% aqueous dext ran soI ut| on-Was

i nj ecte 0 nind paw o erars. € observation - " was nade

In the same manner as in the expgg{nent shown in Tabl es 4 and S.

TABLE 9 . : o

I nhi bi t+en \ /g~ . o. g — — _Dose :

Test conpound - (gl kg)Swelling () 1 2 '3 4 5 (hours)

[Am nOpWedt@ﬁmpound 0 SP] 2 3 4 6 8 ‘10 (days) O 0 52 59
6161 Oyetoheap—5-albyyo o 2 o o T

bar bi tu;?‘ M5-methyl-Am n0|9yr| 6 24 19 18 31 3452 E :

Ami nopy 50 - 0O 57 78 76 69 73 F

1- Cycl oh@gm,hegd_b.myy.l - 0 5 17 8 —2 5 5 5. barbituric acid

Am nopy barbiguric acid 0o 29 28 28 21 12

Phenyl byt ne | 50, i . . AL NQDYrine
105 ”@éf,h ifss o8 B g3 4 1 2 BN

2 -5-3. The equal armtmt 0; a

mxturerlﬁnomnnnopyrl ne andOa céhpolhd & tHe itvedti®h 10 shows
a | owner L9 L&azoﬁ’e t han t hat of g{n n pyrr ne %’19 FJgenyl but azone. Each: of t est
com 8 pounds |nc udr ng pheny ut azone was m xed thh t he
same anPBrediisoldhe am nopyri neo 65 26 - 2:nd44 he9 nlcb(ture was di ssol'ved in
wat er t repare a 30% eous_solutiaon of_ th ' m.xtures.
LD[ err]%é‘%&e Peconf i dance'dl i m%?s ﬁire maé%?ltre tc56gt4ve the resul t’ ‘as shown
in Tabl eodkfd - | | 63 42 39 39 4. : _
: — — — ;
TABIES
‘Body weight (grams) :
Test'compound . o 1 2- .3 -_4 6 8 10 (days)
1-Cyclohexyl-5-methyl- - 135 136 142 137 143 147 154 ' it
barbituticacid ~ - ' - Lo Ll ST
1-Cyclohexyl-5-allyl- =~ 140 140 148 139 141 . 1:46. "1'5'3_ S
barbituricacid - . . o o
1-Cyclohexyl-5-butyl- 137. 135 134 134 .13 14515 - . © - -
barbituric acid S I I,
Aminopyrine: - 138 130 142 138 144 150 155 .
‘Phenylbutazone - 43 146 ... allratsdied -
Prednisolone 142 141 145 146 147 153 162 -
Dexamethasone 41 130 134 125 119 110 124
Control . | 40 142 148 147 140 157 S o

Similar experiments with some other irritants such as hyaluronidasé or 5-hydroxy- Ll
tryptamine gave the same concluswn as mentioned. above.




18 973, 923

TABLE 10 Test Conpound LD[err] (95% C.L.)

ng/ 10 g—inmnice

I ntraperitoneal l.y Oally Am nopyrine and | -cycl ohexyl - 5-

al I ybarbituric "acid - 4.20 (3.75-4.71) 6. 05 (5.40-6.78)

Anmi nopyririe and 1-cycl ohexyl - 5- butyl barbituric acid

4.26 (4.02-4.52) - 7.20 (6.37-8.14) Aﬂﬁ%ri ne and phenybut azone
3.05 (2.85 3;26) —4.80 (4 53-5_00) A R/rine _17

- = . 4.49 (‘3 93)-Ibis bi Jnteresting property of the compounds of the present invention that a

Subcut aneoysly > | rfyreeaisEneffee] iy observed between/aniinppyripe iandbthe geinmowds winbd pesead o-

hexy| - et Ry | bar bi e e o thie iacares B 0 BRY, 190 8/ 1g5)

AT NOpYT 1 ne. and SOl oreite oy sympowd of i vpotion, e i ey dmown ol

(6.20-6.72) - 3.92 (oB6%5agdeoisBextran solution whsTinjecgl/toihind PR CE G ehitsl Thelobeapatic .

hexyl - 5- bat yl bar bi t Uféaiade in the same manneg asjig tHeZximent Fi@yn in Bables84 Bl 40- 4. 20)

Am nopyrine and sodi um salt of : phenyl butazone

3.76 (3.26-4.29) 2.24 (2.10-2.39) - The al kali metal salts such

as the sodlium or pot-assitmrsatts—of—t-he—rovel—corpouRds—are—————Very

stabl e. Aqueous sol utions in which the@&igs\éen amount (\iehibjden (8r vol ume per
Q

cent) of the 1qrRAsash Or conpou ixs di §SOlyed,Show T n
i lustrated at 22 [ errrC. L SOy ey, 7800 YRR T S hbum).

1- cycl ohexyl - 5- net hyfAminepyeingr at e- (15% . 507 ............. Ph 8.19

(2) Sodi um 1-cycl ohépyb. By alilavlbar bi t ur ate (15% 52 .39 .60 61 61 . . pH

8.1 (3) Sodium -;ﬁﬁdﬁﬁh{é&yl -5-but'yd barbiturate (15%

..................... %8. 0 (4) Sodi um | | -

1- cycl ohexyl - 5- met hyjl PpyEngr at e (15% aAdl ' am nop%/P:i ne (15%

........ PH 8.25 1 Gyeondedls-pagdll Um 1- cy ohefyl - BL al & bafhi t ¢ dBe (15%
PH berbiuric acid (6) “Sodi um .

and am ng@yri ne (159

1- cycl oheXxyl - 5- butyl barbi turate (15% and am nopyrine (15% pH 8.4
(7) Sodium salt of gHWEPHiRcazone (15% &% amj nopys i ne. (15%
e _ . 9 28" 287 2112
> - Phenylbutazone 50 :
_ Aminopyrine 100 0 45 58 56 57 57
* Control 0 0 1 7 2 —5-3
e . The equal amount of a mixture of aminopyrine and a compound of the invention
10 shows a lower toxicity than that of aminopyrine and phenylbutazone. Each of test com- 10

pounds including phenylbutazone was mixed with the same amount of aminopyrine,
and the mixture was dissolved in water to prepare a 309 aqueous solution of the
* _ l_nn,:rtul::lts.' II(‘)DSO and 957%,-confidance limits were measured to give the result as shown

in Table 10. '



(for control) ...... pH 9.8
The data show t hat aqueous sol utions of the conpounds of the present
~invention - - -~ “are npore peutralthanthat—oef—phenytbutazone—even in —

adm xture w th am nopyrine. The . -~ neutral pH of the aqueous sol utions
favours a non-irritating injection of the sane. 5 - The nost |
I'nteresting property of alkali netal salts of the barbituric acid deriva-
5 - tives is that the salt 9;}%}lsact in water as a solubilising agent
for anthopyrine, which is | known o he rather inseluble if"
- water. Therefore, . an aqueous conposition consi st - i‘ng of ;,_*\“‘;3,,-9
ami'nopyrine, a conpound of the prsgéht invention and pharmaceuticalsy
accept - able carrier is very suitable as an injectible conpgw O
which is ] d non-irritat- ;40 ws50 1 10ekd mi@s very effective_ow ng
to the syMMM&MM ' (4 A
synergi smin the anti-inflanmat orlptrepetitpngdllyy wasOmilso observed bet weeh the

conpoeunds, of ogyplﬁesmhrllyc?c?oﬂx!ex%-and known steroidal anti-inflanmmtory agents

such as gngparbituric acid _ 4.20 (3.75—4.71)  6.05(5.40—6.78) _ 973,923

19 . - é?-;;q?pgl slosl one, dexarre:]hasgn:a and tri ?m:lhnol one. :jt'fl"-'\_/va._s
al so f ounfminpgyting dnd ey l-5- r o] t he steroidal-

anti - i nf | earbiEgic sdent s i s suf fi% PO Té%gxhi'gF‘?gt_gég'M) o AP

desi r abl eaS%BgkiEYand GhafButdiins, |t 6s52/35c8/26) po&sso @@lv—5m9) essen t he -dose of

steroidal anti- i nfl ammat ory agents. As-nentioned above, .

st er oi dal AmiseRyriphf | ammat ory - agents gemeral |y 4.49(3.9318.12) have a . s®rious

shortcom ng that they induce hypodysgdnidlly Of th&aRiugyi Or pituitary -5

gl and or atrophy of adrenal cortex—and-distur b—anr—anrAal body' s hor nonal

and neta- ] 4 o l'boll i c bal ances, although their anti-inflamm®&tory
“activity wightpd sodipml-cyglonhar - 3.28 (2.d8€YL jep@l conposition
consi stin “BRYBPWEFe of the novel barbituri c( écig' ggri vatives _

of this i Rmnebpyriodandnéliivane or nore of steroidal anti-inflammatory agefit s and
any phar neclohexyl-5-allybugbiturate ceut i caf-BO0LcpPabl 292@:Prdrl8) s very suitable as

an anti-infla [ Qsftion. 10 . ‘Test conpounds
- were intrﬂﬁ&ﬁmfr%%@i&?&é&d&ﬁ%%ﬁi st er@gs (55478l 7) r as.g8 @edoghizoy 130 to Lo
grans. After 30 mnutes fromthe admnnistration, 0.05 millilitre of 6%

aqueous Aminopyrine and sodiygpseitehn  so) ytj.ap i 0j, BCI.e hi nd paw ofs t he

rats. ThePYBEPNHB: the measuremein"?éb%g i%ﬁ)ssh%'v%&l'fr?_%%?p 11. L

TABLE 11 I'nhi bition (9 Sum of . Dose
- he i such as the sodi (7 jum glts of the novebcompounds are3 4"

per cen- Teskhe glimlipetrhdls "ﬁ'i%?m t e3 4 =5

y TS iafit per vol per °5P§) :
(hrs.) ta stable. Aqueous solutions 1_n$ ount{(w %per volunpe 40 40
e compound or c?ngwﬂs is lgg}lv _sgc_vati‘rﬁ g/lfs_l us at22°C,

208 ... (a ohexy . barbituric acid
Pr edni sol qye Sodium 1-cyclohezyl-5imdhylbarbiturate (15% ...... l-cyclolRm®y19 5-butyl - 0 0
16 3l (2:)))4Sodiun§ ﬁcyclohe%—S—allle}aﬂlgtui'a'té(lﬁ("B e pH 8.1 N '

(3) Sodium 1-cyclohexyl-5-butylbarbiturate (15%) ........... e pH 8.0 o *

(4) Sodium 1-cyclohexy1—5-methy1b£rbiturate (15%) and "

aminopyrine (15%) «..veverivneaeniaianens esrerieearaniaoes pH8.25
(5) Sodium 1-cyclohexyl-5-allybarbiturate (15%) and aminop.yrine (15%) pH 8.5
(6) Sodium 1-cyclohexyl-5-butylbarbiturate (15%,) and aminopyﬁne (15%) pH 8.4

(7) Sodium salt of phenylbutazone (15%,) and aminopyrine (15%) Ce
(forcontrol) ...oovveiirieiiriinarenrontananenas IETTTRTPURE pH 9.8

The data show that aqueous solutions of the compounds of the present invention - =7 . .
- are more neutral than that of phenylbutazone even in admixture with aminopyrine. The . . - 2
neutral pH of the aqueous solutions favours a non-irritating injection of the same. . =~~~
5 The most interesting property of alkali metal salts of the barbituric acid deriva- .. = 5 - °
tives is that the salt can act in water as a solubilising agent for aminopyrine, which is = -~ - =
well known to be rather insoluble in water. Therefore, an aqueous composition consist- .
ing of aminopyrine, a compound of the present invention and pharmaceutically accept- -
able carrier is very suitable as an injectible composition which is stable and non-irritat- . . .-
10 ing as well as very effective owing to the synergy between both therapeutic components. - 10 .- =
(4) A synergism in the anti-inflammatory activity was also observed between the - .-
compounds. of this invention and known steroidal anti-inflammatory agents such as



1 -cycl ohexyl - 5-butyl - 50 15 barbituric acid

15 1- Cycl ohexyl 5- butyl 50 0 18 21 29 20
20 B8y — barbi-tur+ec—actd o
0.2 0 5 . 11. 13 2 -2 29 ...(d) Prednisolone

1.0 0 11 6 -3 -4 -5. 5.. (e) _ Contr ol
- 0 =14 -1 -4 -10 -8 - 37 (c) + (d) =
108 + 29 = 137 less than (a) i.e. 208 by 71 (c) + (e) =108 + 5
= 113 | €ss than (b) i.e.. 146 by 33. 973,923 The active conpouds
of the "I NV erdrddaikblon® YaeRighe s Be Ning L REREhoBhL € we¥ alkofound that the almost

conbi nat vm ths phahmmoieubmmalﬂteysmﬁdaepm&hﬂanmmy lagehS i sulichtatdl aghibin theni t

dosage - f orym desirable SYEPFSYnﬁymb@% #ceq srose opssibfle toplsssappthet dosené dtergida)\amti-
Logether 1 th oI O e e AT Sl
agent With or Wit hoandByatdh 4| st ¥ 8 hrmlom bdchdta,

20 The corrpound»shcrm;andae ahhbngh’lth&t Qﬁtﬂhﬂmn&ﬁ)rspmefﬁ strbr@brmts,sa pBadhait | ONsS

or enul sions for 2(@eutical composition COHSISUDérOé ne o8 mriopsi of ttheznioyed harbjpuriq ecid derisaivisons or

supposi tories f@r nghs "'Ei ;ﬁpﬂﬂi b t“mﬂa_‘fln‘:l‘:gg agents a“dosm W OhETA-of 1t he
carrier i$ deter% st bdfboRae &éi’n LFiQhHeRy QnidhaI b MLlb Sakd Wilghing 10 0! U-

bility of the cat gamgl Mtte:am:amute rlncaémmismibn pxoaomlhﬁee ofl 69, Giquieeusal ,

t he dos age of | ﬁ tran solution g @E‘Teéd?rﬁ@(!t e Ofothe rate Thiyeesiftof ghe megsurement

appr oxi matel y alqmx ?Wno‘f‘Tgbl Iligrams to 1 25 - gram per day
for an adult man. Because of their great amgigzmnflamuatory activity and 25
their lowgoxicity it is sometines .possi bl e to use dosages of these
conmpounds I ess than’ 50ty 15 OT Srur e trarr A anfn
Especi al | y when §hese conpounds ar. epysed _t og étt" (A’ h ot her
anti-infl ammat oy agadat;anpaﬁndaent [ on@/@powe, thezdosage rmyslaﬁsﬂ%@e,eased

I n accordance w #¥h iy : eet—Bbetw hem
30 The gol | ov‘ I es il trat t he, i nyentj.on.

Exanpl es, *t he t efper|a-= Cyclokéxyl-5-butyl- 50 tufgzes %re X’l J’t?ncorrec%ogd (a)The
products of the@(arrpl es babineichden confirnmed by neans

elenentatg anal yses. 20

973, 923 Prednisolone 1.0 0 16 E(g)

A mxture of 7.2 g. |Qfcy@dnkaél-5mBie@ni C 3¢i ¢ and 22. ?91 . of phosphor us

pent achl O{I de Hﬁ,’ barbituric acid was heat ed on water bath for 1.5 hours 15
before the reacfi on ur e S allo stand tqQ cool .
About 50 cc. of Schl blE‘DES t' 3. 2 éée d| a/cl%)lhex%?l ur®a i@ e Bddd to

t he e e ' coo ed m xture and the resultant m xture was refl uxed

for 4 hours. After Peemebageseion, 502 o0 5 11 13 ch|20rot-2)rrr2£anmd)
phosphoryl chlo de e dlstllled of f. The residue S

cold wat es and- sso%a T about ZOE) Oc. taof {110%%aque us um h%/dt(‘am de
solution while [ rcmn@ fol | oned by—t he oaddn4t i on of_4abam gl itse of

wat er. The dil 4t ed sotutton

- was—treatetd—wth—aetive
qr at (f & @ha 1P h@red Teethm ErieAB bydls 10
N\at @gl hyde adl-051-C18G i1k dih (BRIE14k BRaOH veakl y aci d,
The active compounds of the present invention may be administered alone or in

combination with pharmaceutically acceptable carriers preferably in unit dosage form
or may be administered, as mentioned above, together with aminopyrine or a steroidal

carbon at ¥room tenp
treated with cqtfegd
wher eupon ; 10

& _ anti-inflammatory agent ’with or without any othér pharmaceutically acceptable carriers.

20 The compounds may be administerable as powders, tablets, solutions or emulsions for 20
T - oral administration or as injections or suppositories for non-oral administration. The
& . ‘w~ - choice of the carrier is determined by the preferred route of administration, the solu-

bility of the compound and standard pharmaceutical practice. In general, the dosage of
.. these compounds of the invention is approximately a maximum of 50 milligrams to 1
25 gram per- day for an adult man. Because of their great anti-inflammatory activity and 25
- their low toxicity it is sometimes possible to use dosages of these compounds less than
: 50 milligrams or more than 1-gram. Especially when these compounds are used together
with other anti-inflammatory agents as mentioned above, the dosage may be decreased
> o in accordance with the magnitude of the synergistic effect between them. .
' 30 The following Examples illustrate the invention. In the Examples, the tempera- 30
tures are all uncorrected. The products of the Examples have been confirmed by means '
of elementary analyses.



precipitates separated, were collected by filtration, washed with water and

recrystallised from methanol to give 1, 3-dicyclohexyl-5-allylbarbituric
EXAMPLE 2. 15 4 6 Gof netallic SOdI um vvere di ssol ved in
200 cc. of absolute alcohol and 43 g. of 15 0 «diet ﬂy

but yl mal onate and 28. 4g of cycl ohexylurea were added to the sodi um

et hyl ate solution. The mixture was refluxed for 7 hours.
After 2he reaction, ethanol was9%%Billed of f andgt he

resi dUé was di ssolved 1n 200 CCrpamiizVi@t €r. The aqueous sol®ution”™was™i g _'at ed
With active £aGRe8 8.2 EORHMFIGIRES @idHhe 229¢. dfiphisptioas peanmoﬂael teate -
acidifi edWWliedtcdonwaterbatthQDS hours befjyg dfreaesktion miixturg whschllpw ‘g‘rﬁﬁa pr e(;| p| ];a,t es,
wh cl ver &t Syl Aemmen gl SPPTSIST Sl

Lised fro %CI: resu B R e B e S Dhish amaci d’as vm| te

A N1 mﬂl:dld W@er and dlssolved m about 200 ccadf 18%[ aﬂﬁd’o]:sGodan eh&dioxﬁégolunon :

KAMPLE 3while stlrrmg, -followed by the addition °f al’eﬂfiainht@t dﬂ?‘é’!‘hyl at e sol uti on,

_ d trate :
sMapeh was ¥ t“f““ Rl @llic
sodi U i n lé” 1tsh cﬁfrat %&Eg‘ ll@ctéﬁ a%c&dﬂ ion, the mv&v{e:élz " lhgdg Of et Wyl 25
H\a\;e_yanoca&bﬁriﬁtlﬁnoa ﬂ,3-@icyclaﬁexy155edllﬁmmnhumcaas witel ptispes melorgur e -was heat ed
under re- at 84°C. Yield 52g : - flux on vvater bath for 8 hours :30% -Acet ic
aCI dlfms addf 9 etaﬁcs lair%t Ie% Fﬁ{)h& I&ng of absolute alcohol and 43 of adJ Bt t%e
y!

xture t Qi@ yl\m albnﬁ@h Qb hddé@ b 18Y ik dteto | eave  crude
|nterrred| &dhftion. eﬁﬁ&:re@ésraﬁ Sotmumlﬁfteamechamm,eﬂmddwd disclledhe r esi duyg and

the m Xt up@and the resxduewa@ﬁssolvedmm r al%’;r?adlﬁe a hours and was
al | O%Fd tg' 01§i cﬁﬂ‘gﬁéé?ﬂ:% ltratt and recrm . gocrystals
éﬂ££ ex'ylns ﬂft\yllﬁlr cid(as &ﬁl gat € sol utgon

filt
pr epar ed at 84°C Yield 30g. rom 1. of met al | | c SOdI um and 60 cc. - of-

et hanol. The_sol u ﬁll i under reduced '
esgire e fig e S R

Enas . g ssd¥ ved

1
in 150 c bridfe 280161 g2 bfl §Elo hadaédlma’erez;ar coal , “was
filter ed flox mbWamrrlnath for 8hours 30‘%5Acet1c ac1daw$ iaflded attbe mtmhnme?m di fi ed vu t h

hydr ochl oPﬁ‘lESt d pH|aad e s YeBS/‘(’ﬂSGYfél ed to. leavi
ity o PR TSR e L P SR

ﬁltered washed and dlssolved in :ﬁchQAbﬁ @Blﬁml’éﬂh efutiol piepaied at 84[ er 1;] C.
EXAI\/PLE 4from 1.6 g\otrmtamc eodyin §dF0 fetha fok (Tihg solutwnam chneehtiratedi de’ et hyI est er,

11 4 g. rgduc to remove ethano to ea re31d cc. _
capopp or i %ﬂ; o e i IR
A ter thebﬁ@a&hnﬁam@ uar tmrydhlaaealf ﬁdndﬂ'faﬁol&d’l givd be gr éfsi due was .. |
*??; r act ed celpurless needles melting at 84°C - 300 cc. of hot benzene The reS|due'.'-_

~Onpri sed the conpound [err] EXAMPLE 4 " The benzen%--- g
. 45

(a6L vas Washed b B Pyl ats i mwrﬁg faadgaste .
d""géﬂt“uao oN  hekuv i s%ai:aéf] ghlﬁﬁl’dmdmsﬂhehtéa\tﬁﬂerm m%;&tfasﬁh&mm car. lgbnat e " The

benzene  Ad@r the reaction, chloroform was. distitiddiefi end ﬂtasesrémuemxrrmeédmbo dr. yness ‘and an
et hanol i ¢ 38ef HfPtherenen The BHdug CpmRsissdy the compound pared from-1.2
~g. of netallic sodiumand 60 cc. efgabsolute et hanol was adde =0 the -
resi due. The m xture vvas heated u der reflux for 8 hours t o cause
closure (ij. : a-eQQNiﬁ—@Hu After the: reactlo:n"' i
et hanol was: d| stl |l ed OFPH% r_g'% due was dis- = .
.in 150 cc: of water. The aqueous soldtfon was treated. W|th _ a' )
~at room ° Th59enzene extract was washed w1th St/cemeuuabadhm hydﬂbga:ccatbmiateed M -t h

" hydr éthl orsolutloa@ndthﬂo rygldc,dnp@pw , Ietql e
and recry§?1 E‘ < &1@9@% lu" solution.

i
T‘ﬁxaﬂl added to
1, 3-di CyCl 9651 u ei' feflux for 8 hours to cause ring clodré
mel ti ng atrealtﬂ;ﬁ[ll)l’ A:]t@ the. reaction, the ethanol was distilled off and the residue w:
EXAVBLE 5 solved in 150 cc. of water. The aqueous solution was treated with active carbon
o © temperature and acidified with hydrochlonc acid to give crystals, which were: fil
‘and. recrystallised from methanol to obtain 2.t g of 1 3-d1cyclohexyl—5-eﬂ1ylbarb1 _
'aexd as. wh1te needles melung at 107°C. S

.  EXAMPLE 5 . AR
55 ~ Hydrogen was introduced into a solution 'of 5.9 g. of 1,3-d1cyclohexy1-barb1tunc
. acid, 1.3 g. of acrolein and a few drops of pyridine in 100 cc. of glacwl acetic acid in




55 Hydrogen was introduced into a solution of 5.9 g. of

1, 3-di cycl ohexyl -barbituric 55 acid, 1.3 g. of acrolein
and a few_dpe_ps_@i:%\lr i FII ne. 1.n. 100 _cc of ﬂl aci al a(‘pt | (\ aC| d | n
973, 923 ' 21 the presence of

10% pal | adi um carbon Wwhile shaki ng.” The theoretical -anount of hydro-

gen was cofisuned in about 2 hours. The catal yst vvas_fi |tered off and the .
filtrate was concentrated under reduced pressure.. The resulting residue
was vvashed‘fvvm t h wat er and _ sRghystal lised from rret hanol 0

give 1,3:dp¢ O‘l'rE'X'%‘f—?a'HT H-te
pri sms ne ng at» 8 CEWL“EO 9% m@-c on while. shaking. The theoreucal amount of hydro-
ou

5 OnSUmMe: t 2 hours. The catalyst was ﬁlte trate was
\centra ted under red ed ressure The res m due w1th ater and
In 100 cc. Of | aci Réd ﬁmﬁl BiveMVEB i o‘g glbgb as white

1- cycl ohexyl ba? bi - prisms melting at 84°C. Yuﬂcusmg acid and 1 6-g. of butyl al dehydg .

and the sokution was reactedlnthe sane _wa in Exanple 5, in the '

presence of Raney nickgliof 9. 9P QJE“ Eﬁ%@{ﬁ%&?ﬁtw DA DIt HE e Cinarbi- 10
f betyl dideh: :

acid as Whl te. needlﬁﬁcmgnamgg ctedmthesamewayas
10 in Example 5, in the presence of Raney nickel to obtain 1-cycldhee§MRbiltylfarbituric -
After a mixt urlg of @ldg‘sqfhl%#“@es@emnéyfcﬁﬁﬁe&lﬁ Bardituric acid and 13 g. ofl0

acrolein - was allowed to mﬁ; -2 hours.at room

tenperature, a mxtur euef a kGuwe6r 5.9f of QRaRchexylbarbituric acid and 13 £, lo hc@dein
hydrochl oric aci d awd alld¥@d ®ctandfor 2 hetron econtismpeckaiee atogixtira @f 100 Lbf&mceﬁ(ﬂ | owed

by .45 t Wi%éﬁﬂ@?h@ﬁc @ﬁ‘d 28 J0R c3¢0f N tong wassaddedrfo the neiktiuey follhwed Ty
us’

. 15 of stannous chloride. The wh re. ‘o’{ﬁ% 5
whol e. m ?(t ure was mgiitl e W d t:l]('} dtoff The sidue Wg %qu&md t Oné
was distilled off. ffatidhlieas \Waastédl 1o Ll \ﬁ‘éikl Wialill pYrodiey qﬁ&ﬂs fdm hydroxide

aqueous sel ution weslutdj uﬁheﬂolihg) aml weddgl Thadhusl afibbadi dolutia ur@OexEacadwicin

hydr oxi de- sol L}\[}V: on W&ﬁ’fd e The bl :ﬂgxtsﬂ %Filﬁﬁd edWFé Waﬁﬂ%nchdlaglrlﬁh}t)%i:;’?ggﬂjt i 020 '
was extracted t h d hg;‘@ 2? T wa
ashed with wat er  dicglghesyi-s ﬁ’l’%"r“‘é”f“&‘?ﬁﬁlﬁ% d istilled off. The

resi due was recrystal glﬁ%ed frcgclrgarreléahgnol Ex;mrmaa a| n 2.8 g. of 1 3- 20

di cycl ohexyl 5-al | yI b Bt Ry \gargimriopdiq eas Fﬁ°§?ﬁs‘nﬁw¥ﬁﬂﬁ§

SAPLE B e T b WY G o
as

. aoetate an
di ssol ved in a m xtHd sulm on water bath for 8 hours, N}
et hanol V\[@l | e war mmgeacﬁn mxhﬁremi whdemtratedmnder sedhabedd Tihe resxﬂuesmsiwashed

25 acetate anai dﬂsl‘{e !"i’Ph vggm’@f'n}?d!g in %FW e*HO ﬁaﬂdcﬂf wat er

and 90 cc. of ¢ tharjggu ore Weheut’ate s con {}g 5vvas ,
g ] 30

refl uxed ®n wat er Bsianoe edm& ﬂoﬁrpetr ﬁae&rﬂaﬁ;

m xture was. concentlfcml@ekyuﬁueylbaﬂmlmetﬂ rcd&ﬁ‘ﬁsgramﬂ'h:eltmgeﬂlsd% mswgshed o

with water and ext rag : *Echwﬁ SS°|1‘*F ItS‘mea Shelye polion wERed| | owed -

to stand for 35 ‘ss°‘"ng tm:(i'ﬁ

e ﬂe a srs& unt
posslble @éh s as 35

concentrated and t RRcH %4 b!ﬁudﬁ’aéld eSﬁlk:E[je m stand to sep e the sodi

pressure to give 4oflth prodlfCI: :peﬁhep mb tndmng/atsampsraiureqlgghetthmﬁﬁ"r(g at

180- 185] ef r] C0.5 éﬁ ({ésﬁ?ﬁ sqih ded to thc sod1um sa% sﬁﬁtmn to separate ‘ggum salt lgd t Wmce

Wi
f rom petrol eugg-et h gL %ﬂe rystals which did not melﬁ even at 300°C.
1- cycl oheyxyl - 5- but yl bar b| turic ‘acid as colourless grains nelting at

84[err]C- Yiel &3. 1 tfl 4 Bﬁ%l?b% oldugtth vvritoss di ssolg_;l/ed under
warnng in a sodiu ﬁ"-‘ Vet TRTeRepa e ¢t Putano. S Lien & By-Filesol ving
the cal cukated ano b ﬁrﬁfﬁ ﬁflﬁo%q, [ 4B ¢ dy £° ovalms S rm iy dlssgﬁegtfﬂe = n mount

35 as posgsi bl ﬂuxed\WtSClﬁﬁrsV\M&r ﬂddﬁﬂndnpbﬁuhﬁl Wa@&‘dﬂhlleldl’bﬁ, sl did reemuel ‘ﬁhsa 45
quantity about 5 t washel with W% and dissolved in hot hgrouqu:lh llx'epﬂt $obutigrp vast dllowed tand t he

E}aﬂfi 2 ¢ to give 3.2 g. of pale
i xture wés. al Tovve ooﬁé%ggs %r’%&&ﬁg’t@‘B% 1scous uid w o
the product as.fin og £5 éarté f’%ﬁﬂhgﬂerr] C
The sodi um sajot . of altylb@rbmrmduahs omameélp&m ieirihg i lafBS?ﬂt'ﬁdﬂd a.m an aqueous
cal ci um This product was dissolved, while warming, in a sodium ethylate solution prepared
s from the calculated amount of metallic sodium and as small an amount of ethanol as
possible. Acetone was added to the resulting solution in a quantity about 5 times as

.» ' much as the solution, and the mixture was allowed to stand to separate the sodium: salt
. 55 _ of the product as fine crystals melting at a temperature higher than 244°C. 55
; ExaMPLE 10

To a solution of 1.6 g of 1,3-dicyclohexylbarbituric acid in a mixture of 200 cc.
of methanol and 10 cc. of water, there were added 2.5 g. of finely pulverised calcium
oxide and 5 g. of dimethyl sulphate, and the resultant mixture was refluxed in water



chloride solution was added to the sodiumsalt solution to separate the

cal cium salt of 40 the product as fine crystals which did not
-nelt- even at 300[ersy]C 40
EXAMPLE 9. 1.2 G of sodi um was di ssol ved in 100 cc.” of
but anol and then 10.5 g of 1-cycl o- hexyl bar bi t~ur| ¢ acid
wer e added. The mixture was warned to dissolve the starting _ J
- material, and to the- soI utlon was added 6.1 g. of allyl bronjde. The
- m Xtuge was re- biapged for 5 hours. After the reaction,-

but anot—wes—di-st H—t—ed—o-f—f——a-nd—t—he—fem-dtre—wahi-&——*—*—*— m&shed

Wi th wat ebe ofilys brv?f.dktiH it smbthﬁ tS‘P*U‘E"i's . =ironed
. tMo st\a\ﬁde %ﬁ%@ﬁ%ﬁ% ﬁg,%ogt &h = ; QI G%fgﬂlogdvfift va,cu\(l)veto

give 3.2 @andob s§pafa® crystals, which were recrysﬁﬂikeliQWm\digﬁﬁDME nhel iling at

190- 395] eﬂﬁ]dﬁb'@oh&yhfﬂnletgylbamrwaostamslourleaq wriginsypaeltingiag 99.5°C. Yield ~ 5 sol ved in
petrol eum?@tdher and t he solut|$ 1 |lowed to stand to give - - =+

1-cycl ohexyl 165 G, of 1,3- d@i‘lohexylbarlﬁ; ﬁ f?@hﬁ'cﬁislﬁde& #PE kRS o £gOMT | €SS prisms

mel ting atodRé 1ytokife 'in Y00RdcOof Wwater, @ mixture of 5 g. of allyl bfbmide and 20 cc. of Thi s
prodict wansthahiobwas| svaduhlly wkppped mtaltlmsvlgmnt Aftey 3elt°hvlaar®msol ul@on=
prepared S e RN S LSRR o sool um ane
as snal | Hfﬁnd frerﬁeji 35 leave a residue, which was rﬂﬁ Cet one -was added

to the r esseh ffriod Gneth@holito give 11,3nd1@c1qumts+angtbaaimﬁﬁ achl dslcﬁlﬁﬁ'lesﬁ%)nsms
muchlfas t imeltispiefP@¥ieldhh gt he nj xt ure_was al I owed to stand to sé"'par ate t he

sodi um sal t X st.al.s qrel ting at
t enper at UE&‘rt;}a'ﬁxﬂame%%gdm l‘e ﬁlﬁaﬁ*%p ere %wf%d)‘o t%al . %

and useful faill w1thm the scope of the

EXAVMPLE 1@eneral formula 1. - To a solution of 1.6 g. of. o

1, 3-di cycl ohexyl barbituric acid in a m xture of 200 CC. e oOf
net hanol and 10 cc. of water, there re added 2.5 g. of finely pulverised
cal ci um - oxi de and 5 g -of di met hyI suI phat e, -and the

"i"&-’;

resul tant mixture was refl uxed &\ - '
973, 923 ~ bath for 8 houyf Afte e reactlon nmet hanol was

disti1led off, and the reétd was treated mnth di | ut edao
- hydrochloric acid and extracte huhdl,llgr0|n The ligroin Y
‘extract was treated with active carbdn, concentrated to sone extent: and
all oned to: stand to separat ystal s, which were recrystall;sed
fromligroin and methanol to give'5

1, 3-di cycl ohexyl - 5-met hyl barbi turic a€id .as coIourIess prisms neltlng at
99.5[err]C. Yield 5 . : EXAVPLE 11
11.6 -G of 1,3-dicyclohexylbarbituric acid was dlssolved in a solution of
2 g. of sodi um hydroxide in 100 cc. of water.. A mxture of 5 g of
allyl brom de and 20 cc. of 10 -  methanol was graduaIIy dropped into the
solution. After reaction for -3 hours at room 10 tenperature, the
reaction mxture was heated at about 60[err]C for. an addltlonal 3 hours

wat er, concentrated under reduced pressure to Ieave a re5|due mhlch
was repeatedly recrystal - lised from nethanol to give =

-1, 3-di cycl ohexyl - 5- aIIbearblturlc acid as colourless prlsns 15 neltlng
at 84[err] C. Yleld 1.9 g. o _ _ . o
15 . EXAMPLE 12 L The sane

~procedure as in the precedi ng Exarrpl es were repeated. to obt aln hhe
conpounds listed bel ow, which are all novel and usef ul and fa_II W th| n the
scope of the - general formula I. ¥
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973,923
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973, 923
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[err] 973, 923

25 WHAT WE CLAIM | S: - 1. Conpounds of the
-~ general_formda: - - [epxr] _and pharmaceutically

acceptable salts, preferably alkali metal and al kal i ne earth netal

‘5 salts thereof, in which formula Rlerr] is a hydrocarbon radi cal

cont ai-ni ng fronlone to six 5 carbon atons and R2. is a

hydrogen atom or a cycl ohéxyl group wi th the proviso that \ :

when gl err] .is a cycl ohexyl gragfoB err] is not an n- butyl'group

2. The—ccﬁpouhds—++3ted—rn—$ab+eﬂ&ﬂﬂaﬂaﬂrﬂam&1Mmmﬂﬂmnaﬂ11$¢+y accepta e

salts, o N preferably al kal i netal 0r alkallne earbh et
~salts, of sald conpounds _ o IR ,3? o
- .
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10 3. | -Cycl ohexyl -5-met hyl barbituric acid and pharmaceutically

acceptable salts 10 t her eof .

4, -1- mmwmﬁrrmd—and—mmmv—accepfam—e—--
salts t her eof . 5-

1- Cycl ohexyl 5- propyI barbituric acid and pha tical acceptable salts

15 -t het eof . ’Tjjfml um, ui" ul cu ﬁl

15 L : 6. 1-Cycl ohexyl - 5- aI I yI A and _

phar rraceutgl cally_agceptable salfs t her eOf . 25

1- Cycl th-S butyI e AT twE ICL.ATR Gl 6 and phar maceut.i.cal |y accept abl e

salts : : 1t Pempoufids of the generaP Gbrmula: - 8.

1- Cycl ohexyl '5-sec- butyl barbituric acid and pharnmaceutical ly accept abl.e
salts 20 - t her eof . 9.
1- Cycl ohexyl - 5- pentyI barbituric acid and phamgaceut ically acceptable salts

t hereof. ¥ 10. 1-Cycl ohexyl'- -sec-pentyl barbituric aC| d
and pharmaceutical |y acceptabl e j salts thereof. -
25 - . 11. 1,5-Di cycl ohexyl ba{ b| t ic acid d phar maceutical ly

accept abl € salts thereof. | - Cycl o/exyl phenyI barbituric acid
and pharmaceutical |y acceptabl e sal ts \ CoO~N
1, 3-Di cyci ohexyl - 5-met hyl barbi turic acid and jphar maceut [ caI |y acceptable
30 sal ts t her eof . _
30 ._ 14. 1, 3-Di cycl ohexyl - hyl barbi turic .acid and
phar maceuki cal |y accept able salts t hereof . 15.
1, 3-Di cycl ohexyl - 5- propyI barbituric acid and pharnmaceutical ly accept abl e
salts . _ Pﬂ utically acceptabl%@alts, preferabl&rﬁkah metal and alkaline earth metal

5313 theyd ayitbcg

1, 3- Di cyct ohexyl - ofy dir ohithuoinmlacReiigla radi@behtainng fiiymase siabl e 5
S a| ts . 35 t her eofcarbon atoms and R? is a hyd gen atom or a cyclohexyl group with the proviso that

1, 3- Di cycl ohexy! - S"FEBRRa A NEY b e o DRLRARESH hEakk AgCert abl e
d

salts théfeof. preferably alkali metal or a%]%e earth metal salts, of said compounds.
1, 3-Dicycl oh&xyl - 5-i §01-m1¢lqhhﬂyh5 ~biethyRartirude ndd and! phérmncemicalyt acosplably san:scept abl e

40 galts the Jigydogexy STy PaTbitis JFid ol BRAERAPSPHISLY LACTRRPE i o and

40 thereof.
phar rraceu; ically aCCS.p1—@?&1&exyl-5-propylbatb1tunc acid ahd Sahat &E&Qﬁfﬂy acceptable salts

20. 1,3-Ricyds ohexlgekeoﬁ pentyl barbituric acid an har maceutical |y 15
accept able salts 1- Cyclohexyl—S-al{yﬁ@rp@gp acid and phatg)aceuucally acceptgble salts

1, 3- Dilcycl ohexyl - §l-ms°§icl @%q;hg,g Pap b a‘gihd aANgnRhaL Y,
acceptablbe 45  thereof. = J?* g 1 ereof gha u%ﬁ?%&&%é s@‘?
1,3,5-Tri cycmbhexyl b&r bCyalnhexyl-5-gec- btdylbmminc ptmmdapimnnamadallw accgpeibleshlabl e 20
saI ts - -
973,923 * PS{C?“?%“&' TR bRRe. %"dp A phasmacetieally j ascepwbly saifq

phar melceuti cal |y aCCe(ptlé’dls}cﬁhexyl-s-sec-penﬁlairhﬁnit h@ide@fd pharmaceutically acceiffableA

phar maceyt i c# conglegdierepfon whi ch conprises a therapeutical ly effective 25

1 hegylbazbituri dp, lly @ 1
arount ‘of at I east o MRS Rkt pemrerly rograb wieet and an

-

inert . """ thereof.

aj

<5 * 13, 1,3-Dicyclohexyl-5-methylbarbituric acid and pharmaceutically acceptable :
30.% " salts thereof. T30
_ ' " 1}1-. 1,3-Dicyclohexyl-5-ethylbarbituric acid and pharmaceutically acceptable salts
g - thereof.
’A N th 1? 1,3-Dicyclohexyl-5-propylbarbituric acid and pharmaceutxcally acceptable salts
v pg ., therec
- '35_:_ th - 16, 13-D1cyclohexyl-5—allylbarbltunc acid and pharmaceutically acceptable salts 35
. efeof.

: o~ 17. 1,3-Dicyclohexyl-5-isopropylbarbituric acid and pharmaceutically acceptable
P == galts thereof.
: 18. 1,3-Dicyclohexyl-5-iso-butylbarbituric ‘acid and pharmaceutically acceptable
40 salts thereof. 40
19. 1,3-Dicyclohexyl-5-sec-butylbarbituric acid and pharmaceutically acceptable
salts thereof.
0 2J(f) 1 3-D1cyclohexyl-S-pentylbarbltunc acid and pharmaceutically acoeptable salts
. ereo
45 - 21 13-D1cyclohexy1-5-sec-pentylbarbltunc acid and pharmaceutically acceptable 45
salts thereof.
@ (z)fz 1,3,5-Tricyclohexylbarbituric acid and pharmaceutically acceptable - salts’
ere

[\3

\

A

#




5 carrier.
5 . 25. An anti-i nflamratory corrp05|t|on whi ch corrprl ses

23 and an inert car_r|._er_. . : 26 A eorrp03|t|on
whi ch conprises a steroidal anti-inflam mat o at’ | east one
conpound as claimed in any of claims 1 to 23um“‘m“\ Hﬁ‘am car¥’i er.
| O 27. An anti-inflamuatory conp din claim 26
‘wherei n?fhe_steroi dal ~ant93P | anmat ofy Hgeht i s predni sol gae,

dexamnet has one Briq EJﬁl@M l5 ‘ﬂﬁﬁylbarbxtunc acid and %ﬁarma%ghul:iﬁ& efct: {)19 %ﬂ.:a’,;.

anti - i nf | ansand @ept.coMposi'ti on, ™ whi ch conprises am nopyrin
sterile sol uti¥nAophamacduticsl compositical Whigh comptisgé asthbrapengically dbr:;peund as &l ai nmed
in anys 15 :morubtf of af least one) compound as claimed in any of claims 1 to 23 and an inert

15. 2528 arDin@Rlziatoky ohBTHRE, Wikh COIRRS bl GfriaS « b BT | n° any of
clainms 25/ Z@mﬁtﬁﬂd 2s7c1a1medman§'&%1fé\ﬂiﬁisaliﬂ23 lasd mﬁﬁo&kﬂz%}ﬁ | g In unit dosage .
form 26. An 3@ri-inflanypatare sempbsifony Whichpeoouttiss 2 oterogll atiénfamrpounds cl ai.med

“in cl ajgm 1, Ty @#pnt at least one compgynd 28 daimed rapp of daey bieRyand priesr
1, 3-dicycl oﬁewlr»u;aa.,mamaamﬁgmsnaaaﬂm@waﬁ@zs #hkrein the ;renv&‘az of tHe Jeneral

formul a anti-inflammatory agent .is prednisolone, dexamethasone or triamcinolone. lerr] -

in which R er rZF An igjecHblel aert-infldvematory gonenebitiono whigh [qpopgisds rammpxme to. Sigx |

car borysat o_n%‘ 4 gt efﬂi‘%m of at least opg 3fiaft angtaf yliof 2 Ggmppund asclfmed Wy 4hexy| uréa s
r

ed, Rerr] ‘i, ﬂaamanﬂamm&a%womsrsau‘pa@wméa[mﬁﬂ of s 25,26 ana 243 €1 1 are each
a hydroxyl , wiartinahk@mpositiamnis af ylitadessgeofornan ar al kyl oxy radi cal of a hal ogen 25

atom. 30 A process for the production of the compounds claimed in claim 1, which

25 2 Gve of ngl %ﬂ%ﬁ@'é“"?ad’rr lﬁffécyﬂ‘r‘hﬁ’é’ﬂ’é‘?f‘l“ﬂﬂ ao‘?‘“‘t“?fe“’éd*%ﬁunds %I ai 1 rred in
claim1l1, whi conprises reacting cycl ohexyl urea or

1, 3-di cycl ohexyI -urea with a cyanoacetic acid : derivative of the
‘general formula: - [err] ~ 30 ), whi-c¥ Rl is a hydrocarbon radi gal
containing from1 to 6 carbon aterwith the 30 . pr.ovi so 't hat,
when 1, 3-di cycl ohexyl urea is used TeEg L @S not an n- butyl group and
Rerr] is a hydroxyl, al koxy ar al koxy or aryl oxy radr caI a -
‘hal ogen_ at o N ct .obt ain T 32,
A pr oces&*ﬂ’&”ﬁ&,ﬁé&&& il gd@‘al b u rﬁ?@aﬁﬁi%s"i&’b"“ RS m 1, whi ch 35

.conpri. ses rlesa@é baalgaa;yd}ﬁuypammo:@j ant d’iﬁoz@&ﬁ&ﬁ alkf;lﬁzfyﬁﬂdh&l%r a halogen ,
35 [erartqm and e have the neani ngzsgl ven in

ich
clalml and_ ‘?Pm g ‘t%m@?ﬂ e t ‘?’;‘g ég%/ r adi caI with
the provi soe ;1 ardd 1B err] ca no ahwb ogen : _

with a carbonic acrd derivative of the general forrrula Xerr]- CO X[err]

"d

which X err] and 40 X err] each is a halogen atomor an al koxy radl cal
having 1 to 4 carbon atom; 40/(m
: - RY-cH
\_co-n’*_

30 in which R? is a hydrocarbon radical contammg from 1 to 6 carbon atom$ with the .
proviso. that, when 1,3-dicyclohexyl urea is used R* is not an n-butyl group and R* is.

a hydroxyl, alkoxy, aralkoxy or aryloxy radical or a halogen atom, and hydrolysmg the'

product obtained. )

32. A process for the production of the compounds claimed in claim 1 whxch

35 comprises reacting a compound of the general formula
R /-co - N :
Rt -ch o
-~ co - nue® | .
in which R* and R* have the meaning given in- clalm l and R® is a hydrogen atom ora '. L
cyclohexyl radical with the proviso that R* and R® cannot both be hydrogen: atoms,” IR :
with a carbonic acid derivative of the general formula X*—CO-—X?* in which X* and S S
40 X* each is a halogen atom or an alkogy radical having 1 to 4 carbon atoms. SRR B
: 33. A process for the production of the compounds claimed in claim 1, Whlch N
comprises intramolecularly condensing, in the presence of an alkaline agent, a com- SN B
pound of the general formula: ' o




33. A process for the production of the conmpounds clained in claim1, which
conprises intranol ecularly condensrng In the presence of an al kaline

agent \~—aTOTF pourd—of—te—generatr—formra.

[err] ' in which Rlerr], Rerr] and Riert]—have the

meani ng gi.ven i n cIar m 32 and R[err] s a hydrocaer
radical. _ - 34. A process for t "ﬂ”’.ﬂ!’gﬁugmt he

conpoundg claimed in claim1, which _ tin 2
conpoufid of the general formula: 973’92 [err]??
with a- Esw‘b;\rrate derivative of the general fornula,
[err] ' ~"in which Rerr], Rlerr], Rerrg2and Rerr] havethe
meani ng gfven in claim33 and R err] i's a hydropar bon 10
radi cal . ~N -CO0~
10 o ' 35 A pr ocea% f{t he producti on of the conpouads
claimed i i claim 1, which “cocaxpri ses reacting anmoni a or
cycl ohexyl am ne with a conpound of the gener al
formula . - [err] 4 ohich Ry, R 2 b R &J‘gx %{El %qnﬁkefsra]hydﬁ?a\lb%nt he
meani ng given in cl akddicd, an err err eac i'sS-a
hydr ocar bon radi cal . 34. A process for the. productlon JGihe Lompoge slaimbd in tl&m Hrvddhict i on
of the cogpounds cl aFymPHses Fraging p femPoundynf é‘ﬁ general fortla: 5
- NHRZ:
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_ with a carbamate derivative of the general formula,
£ .
. R*—NH—CO—OR’
in which R*, R%, R® and R“ have the meaning given in claim 33 and R’ is a hydrocarbon :
3 10 radical, 10
35. A process for the productlon of .the compounds. cldimed..in.claim. 1, which-: . \ocomiser Lo,
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# formula
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_ €O - N "~ cooR?
) RY - oA
™ . or
; »—-15 ... in which R* and R? have the meaning given in claim 1, and R® and R” each is a 15
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T S .~ 36. A process for the production of the compounds claimed in claim 1, which
&7 = . .comprises the steps of (i) reacting an aldehyde or ketone, said aldehyde or ketone con-
"%~ " taining up to six carbon atoms with eithér 1-cyclohexylbarbituric acid or 1,3- -dicyclo-
20 hexylbarbituric acid, with the proviso that, when 1,3-dicyclohexyl barbituric acid is . 20
" used, the aldehyde or ketone does not contain an n-butyl group and (n) reducing the _

%772 product obtained.
: Lo 37. A process for the production of the compounds claimed in claim 1 which
-~ ' comprises reacting 1-cyclohexylbarbituric acid or 1 3—d1cyclohexy1barb1tunc ac1d with

5~ a compound of the general formula 25
LT RQ
. .
- where R! is a hydrocarbon radical contammg 1 to 6 carbon atoms with the proviso that,
when 1,3-dicyclobarbituric ac1d is used, R* is not an n-butyl group, and Q is a sulphate .
. radical. L
*> 30 38. A process for the production of the compounds claimed in claim 1,'which = 30
.comprises reacting 1-cyclohexylbarbituric acid or 1,3- d1cyc10hexylbarb1tunc ac:ld with
: a compound of the general formula
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R—Q*
%
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conprises the steps of (i) reacting an al dehyde or ketone, said al dehyde or
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'-C'YCf- =t o = . R o4 )\yl trar UI!L-_U‘I" C
acid, - wth the prow S0 that when 1, 3-di cy ohesil b rbrturl c acid i s »7Z
- used, the al dehyde or ketone does_not co - but yl oup and (Al ) s
reduci'ng the product obt ai @, ( ""“ ' 37\ A
procegs for the productlon of the conpoun ’HH"al m-1, WhICh A

conpr
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1, 3-di cycl ohexyl bar bi turlﬁmdﬂml) FIFE, a corrpound of t,,he
general formula Chéirtered Patent Agents, B 1973, 923

in which R err] has tﬁé/ﬁ#eﬁ!gh bgn,vbmd W,Cdr m 37 and q_‘{err] isa haI ogen
atom or a sul phonyl - gmﬁ)@?' .- . . -39. A process-ag .
cl ai med ingg f o) SR Ol W L the on is B
carried ouminﬁugtohér'gp}-merm& d yan;eazt a ae gza%.,“cat alyst. 5 -
40. A process as cl ktodedWiGe mwbthenwamt’em 34, 37 or 38, wheref¥n the

reac- tion is carried out in the presence of an alkali netat

al cohol at e. 41. A process for the production of the corrpounds
clainmed in claim1, substan- tlaIIy as described with ref erence- to
any of the Exarrpl es. o _ ELKI NGTON AND
Fl FE, _ ' * Chart ef ed Pat ent Agents ;p :
52/ 54 Hi gh Hol born London, WC. 1. : Ct
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