" 2- Hydr oxy- 5- phenyl azobenzoi ¢ aci d derivatives and Pharnmaceuti cal

conpositions containing them" -2- The present invention is concerned - %
W th new pharnmaceutical conpositions containing derivatives of
2- hydr oxy- 5- phenyl azobenzoi ¢ acid, nost of which are new. U cerative : e

colitis is a disease of increasing preval ence for which at present.the only
satisfactory treatnent is the adm nistration of sal azopyrin, which has the
followi ng structural fornula: [err] However, one serious di sadvantage of
sal azopyrin is that it is broken down in the intestinal tract to give

sul phapyri di ne which gives rise to undesirable side effects. Furthernore,
sal azopyrin is insoluble in water. W have now found that when the

pyri dyl sul phanmoyl nviety of salazopyrin is replaced by certain non-

het erocyclic organi c radicals, conpounds are obtained which are very useful
for the treatnment of ulcerative cplitis and have the great advantage that
breakdown thereof in the intestinal ~Aract does not give rise to undesirable
met abol i ¢ products. FurthernoreZmany of them are soluble in water, which
i s advant ageous for ease of admnistration, and have a very |ow acute

& . —_— — —_—— - . - e e ————— -
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t;%ICIty « - 3 - Thus, according to the present invention, there are
prtovi ded pharnaceutlcal conpositions containing at |east one conpound of
tbe general formula:-"COOH [err] 5 wherein X is an -S2- or -CO group
and Ris either a non-heterocyclic aromatic ring system preferably a
benzene ri.ng. optionally substituted by a radical of the general formla
‘[err] or is a radical of the general fornmula [err] in which Y is a hydr oxyl
10 _ =.group, an unsubstituted or substitut@¢t am no group or a carboxylic or
suléhonlc acid group and n is a whole nunber of from1l to 6 and in which

one of nore hydrogen atefs pRekBatak kikbars onadisC ol RARIAGRAy by un-
substituted or substituted amno groups or alkyl 15 radi cal s, and/or

containi'ng at | eaghaeRacesteralhebnpbsardonis dorltadsti reN derdvatiXies of
pharmaceutical |y acceptable salt thereof, in adm xture with a solid or

| i qui d phar maceut anydﬁbkyeBt—phényaazbbénzhhs:t aafi &,h enosxmedu s of agener al
formula (1) 20 are new. Consequently, the present invention also
provi des new conpoewds of the general forrmula:- COCH [err]
Ulcefaﬁive colitis is a disease of increasing
prevalence for which at present the only satisfactory

treatment is the administration of salazopyrin, which

has the following structural formula:

\'\4(—“'
<::d>r-NH—soz—{<::j>— i —<<::j;- >

However, one serious disadvantage of salazopyrin
is that it is broken down in the intest;nal_tract to
gi&e sulphapyridine whiéh'gives'rise to undesirable
side effects. 'Furthermore; salézopyrin is insoluble
in water.

wé have;nbw found that when the pyridylsulphamoyl
moiety of'salaZopyrin'is replaced by certain non-
heterocyclic organic radlcals, compounds are obtained
which are very useful for the treatment of ulcerative
colitis and have the great advantage that breakdown
thefeof in the intestinal tract does not give rise to
undesirable metabolic products. Furthermore, many of
them are ébluble in water; which is advantageous for
ease of administration, and have a very low écute.

toxicity.



-4- wherein X is an [err] group and Ris either a non-heterocyclic aromatic
ing system preferably a benzene ring, optionally substituted by a raditcal
flthe general fornula [err] or is a radical of the 5 general fornula

r] in which Y is a hydroxyl group or an unsubstituted or substituted

1 no group or-a carboxylic or sulphonic acid group and n is a whol e nunber
of from1l to 6 and in-which one or nore-3»f the hydrogen atons in the”

al kyl ene radi cal can be 10 repl aced by unsubstituted or substituted  ~.

am no groups or al k)élg“‘{sadl Céé%?%eé}s fud algid(é ﬁré{:hi‘ﬁvgn%ﬁ kRe@pher tﬁ@@

a - CO NH- CH2- COCH r adi call non-t oxi c
phar macol ogi cgl lﬁﬁﬁﬁ fgggpge LHeasahhe Wikt h
al kali netal s%eiflneé FH%E&T. ne ear‘t'f‘E met a?‘éﬁ%? W th n?)n tgm C gm nes.

Substi t ut ed anfi dﬂﬁﬁb ?gﬂ@@gﬂdﬁoaﬁﬁpééLng to the present
I nvention are prefe no- or dlalky am no radicals, the alkyl noieties

of which contain up to 6 and preferably up to 3 cappeg atoms, 20 nmet hyl
and ethyl being especially prefg~kd. The conpeurds of general fornula (I)

can be prepared by di a I Si /An AXi of ¢ geNer forml a: -H
NH - lfizbﬁ fri? ! 8k 1%

5  wherein X is an'—SOZ- or -CO- group and R is either a-

non-heterocyclio aromatic ring system, preferably'a
benzene rlng,optzonally substltuted by a radical of
the general formula -(CHZ) -Y or is. a radical of the
general formula -(CHz)n-Y, in which Y is a hydroxyl
| 10 group, an unsubstituted orISubstitured amino group or
a carboxylic or sulpnonic acid group and'n is a whole
number of from 1 to 6 and in which one or more hydrogen
~atoms in the alkylene radical can be replaced by un-
substituted or substituted amino groups or alkyl
15 radicals; ‘and/or oontaining at least one'ester
thereof and/or at least one non-toxiec, phanmaceutically'
acceptable salt thereof, in admixture with a solid or
liquid pharmaceutical diluent or carrier.
Most of the compounds of general formula (I)
20 are new. Consequently, the present invention'also

-prov1des new compounds of the general formula°

_ . COOH' _ |

3
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i*-mthh R and X have the sanme neani ng as above, followed by coupling with
salicylic acid, whereafter, if desired, the conpound obtained is salified
W th a non-toxic.inorganic or organic base. The foll owi ng Exanples are :
gi vefi f-or the purpose-of illustrating the present invention:- Exanple 1. a)
A mxture,of 100 g. N-acetyl sul phanilyl chloride, 80 g. aniline sul phate

~and 80 g. sodium carbonate in 500 ml. acetone was heated under reflux while
stirring, for 5 hours, cooled and then adéed to a mixture of dilute
hydsechl oric acid and ice. The precipitate obtained was filtered of f, washed

with water and djxdiein et hes ﬁld.shji.edofn'_@oyaggaﬁgahn&ewlst eighee 410 g.
~of al nbst pure N-acetylsulphanilyla%ilide; mp. 212 - 215C D) 100 g.

N- Acet yl sul phanigddm.ane té fecyebideataatideringl bystén;, préferably 450 i .
aqueous hydrochloric acid (1:1 v/v). After cooling, the reaction mxture
was diluted wi t Ibeviére atithg Jir dpreionabl gdstbstiButéebplagradical of

sul phani l yl ani | i de hydrochl ori de which deposited were filtered off, washed
with ice-cold wethes gﬁmbr&trﬂsrmmlaseﬁCH§b§+Ethanbb;a ragicadiof the 5 C

" C)- 10 g. Sul phanilylanilide hydrochloride and 10 nml . concentrated . -
hydrochl ori% acigenersbofosmula hat@H, hgr¥, gbnt vhighr ¥edst 8 Bydzeryd, then

cooled to [err]. and treated dropwise with 30 ni. of a 0@6agueous sol ution
) group Oor an unsu stituted or substituted amino group

or a carboxylic or sulphonic acid group and n is a
whole number of from 1 to 6 and in which one or more
of the hydrogen atoms in the alkylene radical can be
10 replaced by unsubstituted or substitutéd amino groups
or alkyliradicals, with the proviso that R-NH-X- is
other than a -COQNH-CHZ-COOH radical: and the esters
- and the non-toxic, pharmacologically aéceptable salts
thereof; for example the salts with alkali metals and
15 alkaline earth metals or with non-toxic amines.
Substituted amino groups present in the compounds
accofding to the present invention are preferably mono-
or dialleamino radicals, the alkyl moieties of which
contain up to 6 and preférably up to 3 carbon atoms,
20 methyl and ethyi.beinq especiélly éreférred.
'The compounds of genéral formula (I) can be
prepared by diazotising an amine of the general

R_--rm_-x—m—i2 ' . (I1)

formula:s-



f sodiumnitrite. The reaction mixture was left to stand for 1 .hour
to 5 C and then filtered. Wile maintaining the tenperature at 0 to
‘the filtrate was added -dropwi se‘to a solution of 5 g.” salicylic acid
100 ml . of an aqueous sol ution containing 4 g. sodium carbonate and 7 g.
sodi um hydroxi de cooled to O C. The reaction m xture was left to stand for
3 hours at 0 C. and at anbient tenperatuge for 20 hours, while maintaining
a pH of >8, whereafter it was concentraT%H_on a rotavapor apparatus and .
acidified. The gumy pre- cipitate obtained was separated off and boiled Egg
w th water sevdmliwhiioleR tand ettheve xtls ssamé i mganingcad. abbeer,esi due was ~
dissalved in diethyl ether and the ethereal solution was washed with water,
~dried over anhydldusveshdwrecuplbing ewibthl sabicepliiai atidhawbexkafAlwer -
filtering and renoving the diethyl ether, the crude product obtained was
di ssol ved in t i€ dedimed arthmicemponerd cpetaknedehst padifind valthnd of
. diethyl ether added thereto. "Upon cooling, there were obtained 3.5 g. '
5- (4- phenyl sul pIeRTEHIRANAEIANER| PEPFEaREF dP2ARY. 232 - [err] d) 11
g. 5-(4-Phenyl sul phanp Lphen.laag%-salic lic acid,in igo m , ethanol were .
Ureated wth an et hafdie COLioWing Bremples pvs Ghveanbon: t9e Svapase
hydr oxi de. The resulting sol] utiqn was congentrat d to a snal

of illustrating the present invention:-

Example 1.
a) A'mixtﬁre of 100 g. N-acetylsulphanilyl chloride,

. 80 g. aniline sulphate and 80 g. sodium_carbonate in

. 500 ml. acétoné.was heated,ﬁnder reflux while stirring,
for 5 hours, cooled and then added to a mixture of

dilute hydrochioricvacid.and ice. The precipitate'
obtained was filtered off,washed with water and diethyl
ether and dried in a vacuum at 50°C. to give 110 g. of
almost pure N-acetylsulphanilylanilide; m.p. 212 -
215°¢. | |

b) ..'100 g. N-Acetylsulphanilylanilide was heated
under reflux for 3 hours in 150 ml. aqueéus.hydrochloric
acid (1l:1 v/v). After-cooling,-the reaction mixture
was diluted with water and further cooled to OOC. The
90 g. of sulphanilylanilide hydrochloride which
‘deposited were filterea pff.'wasﬁed with ice-cold wéter
and recrystallised from ethanol:; 'm.p. 191 - 193.5°C.

c) 10 g. Sulphanilylanilide hydrochloride and 10 ml.
concentrated h?drochloric acid in 600 ml. ethanol were
gently warmed to dissblve; then cooled to-SOC._ahg

treated dropwise'with 30 ml. of a 10% agueous solution



%ol ume at .[err]. and 20 nm Hg, whereafter an equal volunme of diethyl ether ,
#as added to the concentrate. Upon -7- cooling, sodium

2- (4- phenyl sul phanoyl phenyl azo) - salicyl ate deposited, which was filtered
5ff,' washed with diethyl ether and petrol eumether (b.p. 40 - 60 C.) and
dried at 500C. in a vacuum mp. 257 - [err]. The yield was 12 'g. Exanple
2. a) ‘A solution of 22 g, 4-aninohippuri§_acid in 20 m . hydrochloric
acid and 200 nl. water was cooled to O C. and treated dropw se, while
stiy)ing, with 80 nl. of a 10% aqueous solution of sodiumnitrite. The
reaction mi xtur e ofasadiam gt tricke § orThe heractiwrrdiXtere awas| tefsntef 14
g. salicylic acid in 150 m_. 2N aqueous sodium hydroxi de_sol utign

contai ming 15 g. andificarhdrie ahd el 2t 29 ctheRst abbesedr opW’éée
thereto. The reaction mxture was |left to stand vern%g&t a angl t
tenger$aur$;and1ﬂﬁ$ﬂﬁﬁiﬂ%ﬂ9Lfﬂ%r%?@ﬁ%ﬁ?ﬁ%?%fa?cg YAd 'rutéhﬂy ?ggﬁFBFic
aci d. e fine precipitat t ai hed t t Lt I L1 y |
?_clet ate and the éﬁ%?ﬁ%’%‘fr‘%ﬁ?@ﬁ{lﬁeﬁt%\oacsz?ﬁgg%%‘gﬁ'g&f%\%r?fgﬂ %%?gaﬁ'%e

iltrate was evapor.ajed t ' ' :
crystallised froprﬁ%olgl ﬁrhgfoeq ﬁn?r)\'\cl)leoé ch)gré;5%@%%&%égglﬁg%ﬁeébﬂggl%ﬁg 49
5- (4- car boxymet hy] car Harmyhliervd 3 -7 ! | 6441 6makjdroife 2681edl €6r]

090.- The reaction mixture was left to stand for 3 hours

"at 0°C. and at ambient temperature.for 20 hours, while
maintaining a.pH of ‘>é, whergafter it was concentrated
on é rotavapor apparatus and acidified. The gummy pre-
cipitate obtained was separated off and boiled with
water several.times tolremove excess salicylic acid.
_The residue was dissolved in diethyl ether and the
ethereal solution.was washed with water, dried over
anhydrous sodium sulphate and treated with charcoal.
After filtering and removing the diethyl ether, the
crude produc£ obtained was dissolved in the minimum
amount of -acetone and ten times the volume of diethyl
ether added.thereto; Upon cooling, .there were obtained
3.5 g. Sf(4-phenylsulphamoylphenylazo)-gali;ylic acid:
m.p. 232 - 234°C.
dy 11 g. Sé(4-PhenylsulphamoylphenylaZO)—salicylic
acid in 100 ml. ethanol were treated:with an ethanolic
. solution of an équivalent aﬁount of sodium hydroxide.
The:resultiﬁg solution_was concent:éted to a small
volume at 309C. and 20 mm.Hg,_whereafter an equal volume

of diethyl ether was added to the concentrate. Upon



™ A solution of 11 g. 5-(4-carboxynethyl carbanoyl- phenylazo)-salicylic *
d/in 500 m. warm ethanol was treated with an ethanolic solution T *
ai ni ng two equi val ents ‘of sodi um hydroxi de and t he deposi't obtai ned

-8/ was filtered off, washed with ethanol and diethyl ether and dried in a
vacuum at 50 C. There were obtained 12.5 g. of the disodium salt

5- (4-carboxy- nethyl carbanoyl phenyl azo)-salicylic acid;, mp. >[err]
Exanpl e 3. 9.71 g. Aninohippuric acid wele dissolved in a mxture of 40 n..
2. 5N hydrochloric acid and 10 m .. 2.5N sul phuri'c acid and 50 g. ice addedys
thereto. A sol g6b2ingf, 80@idm $odiqLPrdinyl il pHamdy Iphe@i £ YT € added
steadily at 0 C., the reaction mxture being well “stirred during the

addi'ti on. Aftesalbcylateedepbsieed, whike neactfiondied Wer Wasaagded to a -
solution of 6.9 g. salicylic acid in 37 m. of a mxture of 9 parts by - .
vol ume of 5N awiitbudiettylimeltheroeinde pedndlietnm astthelr pas ip byso ol use®ef ) 5N
aqueous sodi um car bonat e solugion, the tenperature being kept at 0 C by -
the addition oéndcérigftet $9 Gi.ndnes ¥Rcuum:;of me pu Xxail e Ad59°@ar t Bhéy
“vol'une of 5N hydrochloric acid and | part by volunme of 5N acetic acid was
sl owly added, Whelé wepri@ng. The precipitate obtained was filtered off,

washed wi th _
. » Example 2.

' a) A solution of 22 g, 4-aminochippuric acid in 20'ml.

-

~ hydrochloric acid and 200 ml. water was cooled to 0°C.
and treated dropwise, while stirring, with 80 ml. of a
10% aqueouS'eolution of sodium nitrite. The reacﬁion'
mixture wes then stirred for 1 hour, whereafter a
solution of 14 g. salicylic acid in 150 ml. 2N aqueeus
sodium hydroxide solution containing 15 g. sodium
earbonate and cooled to 0°C. was added dropwise thereto.
The reaction mixture was left to stand overﬁight at
ambient temperature and then poured into a mixfure-of
ice and dilute hydrochloric acid. The fine precipitate
obtained was extracted with boiling ethyl acetate and
the solution treated with charcoal. After filtering,.
the filtrate was evaporated to remoVe'the'soivent aﬁd
the residue was crystallised from boiling ethanol to
‘give 30 g. 5-(4-carboxymethylcarbamoylphenyiazo)-
salicylic acid; m.p. 260 - 262°." | _
b) A solution of 11 g.'5;(4-carboxymethylearbemdyl-'.
'phenylazo)-salicylic acid in 500 ml. warm ethaﬁol was
‘treated with an ethanolic solution containing two .

equivalents of sodium hydroxide and the deposit obtained



drétilhed water and dried in a vacuumat 80 C. to give 17.2 g. (100% of
t heory) b5-(4-carboxynet hyl carbanoyl - phenyl azo)-salicylic acid, which can av
be recrystal l1sed,frorm 30% acetic acid,. aqueous acetone or agueous f
di met hyl formani de to give a yellow, crystalline product of at |east 99%
purity.in a yield of 80 to 95% mp. 260 - 262 C. =~ ‘Exanple 4. a) 125

g. Finely powdered 4-nitrobenzoyl chloride were added portionw se,- while
stirring, to a solution of 70 g. [err]-ala®me in 500 M. water containing

65 ¢ sodi um hydroxi de and cooled to 5 C. The'reaction m xture was stirred

for 3 hours and tygg addedrba Br# XWalshed Wit Fthdhel el HiL@pid.  The
precipitate obtained was filtered off, washed with water and dried by

suction. After ceyrbal hh8alireBdofint Be vadicuesh RIOGOTc framdiad woad one,
there were obtained 130 g. 4-nitro- benzoyl-[err]-alanine; mp. 164 -

1660C. b) A suspeashed @b.$55qy. offi Rdley da@wddred skl t5-0-4~carboxy-
benzoyl -[err]-alanine in 200 m . ethanol was stirred in an atnosphere of

hydrogen in the pmeshplteagbathoglphbngallzad-waldkaidenladiztd , mip) e>casdTag
gently. Wien the absorption of hydrogen had ceased, the reaction m xture
was filtered and ERampiet Bate concentrated to a snmall volunme. Upon addi ng

di et hyl ether and cooling, 4-am nobenzoyl-[err]-alanine was obtained. The
yi el d was _ 9.71 g. Aminchippuric acid were dissolved in a

mixture of 40 ml. 2.5N hydrochloric acid and 10 ml.
2.5N sulphuric acid and 50 g. ice added thereto. A
solution of 3.5 g. sodium nitrite in 15 mi. water were
added steadily at 0°., the reaction mixture being
well stirred during the addition. After 75 minutes
at 0%c., the reaction mixture was added to a solution
of 6.9 g. salicylic acid in 37 ml. of a mixture of 9
parts by volume of 5N équeous sodium hydroxide solution
and 1 part by volume of SN aqueous sodium carbonate
sbluticn. the temperature being kept at 0°c. by the
addition of ice..

| After 15 minutes, .23 ml. of a mixture of 4 parts

by volume of SN hydrochloric-acid and 1 part by volume
of 5N acetic'écid was élowiy added, while stirring.
The precipitate obtained was filtered off, washed with
distilled'w&tex and dried in a vacuum at 80°c. to give
17.2 g. (100% of theory) S—(4-carboxymethy1carbamoyl-
phenYlazo)—salicylic acid, which can be recrystallised
from 30% acetic acid, aqueous acetone or agueous

| dimethylformamide to give a yéllow, crystalline product
" of at least 99% purity in a yield of 80 to 95%; m.p.

260 - 262%.



5-°g.; mp.

ysokved in 100 m. water.

156- 1580C. c¢) 8.8 g. 4-Anmi nobenzoyl-[err]-al anine were

turat ed with 12 m. hydrochloric acid and the paste obtai ned was

while stirr-

acid in 70 m. water containing 3.6 g. sdai Il um hydroxi de and 7 g. sodium
~carbonate. The final reaction m xture was adjusted to a pH of about 8,

stirred for

with a solution of 248
ci pitate obtai®Bd7Qag.f Pradppingf in ﬁ@@h@éﬂMWﬁteﬁlﬂﬂﬂﬁa¥9k91h%§h§4 et her

The sol ution was cooled to -5-C. and arsol ution
3 g. sodiumnitrite in 20 m. water, cooled to. . 0C was  added dropw se, -
ing. The diazotised sol ution was | eft for 1 hour at-0 C. and
was then added dropwise at -5 C. to a solution. "~-10- of 6 g. salicytic

2 Efmgpbéu4s and-added to a 5 m xture of dilute hydrochlorf%g
aci d--and i ce.

e precipitate obtained was filtered off, washed with water
and suction dragd. CiL25t gl! Fiaelynpbwderedt 4Hﬂnnnﬁbqunynjcﬁnq¢1de
5- (4- car boxyet hyl car bamoyl - phenyl azo)-salicylic acid; mp. 254 - [err] 10
10.7 ¢g. of thewéreeadded mrslénm@memldesmm:umr ietdhssmlutiont r eat ed

sodlunlhydrOX|de in 25 m. ethanol. The pre-

and. dried in a vacuum at 15 50 C tof%%ve 1L, 5 g._of the disodiumsalt -

of 5-(4- carbﬁ?@%%lb&@Bﬁ%?ﬁpﬁBﬁyF&?&

&9 équ-c aas; r%ﬂﬁ;tl@n 350 C.

mixture was stirred for 3 hours and then added to a

mixture of ice and hydrochloric ac1d. The precipitate

‘obtained was filtered off, washed with water and dried

by suction. After crystallisation of the dried product

from hot acetone, there were obtained 130 g. 4-nitro-

‘benzoyl-8-alanine: m.p. 164 - 166?C.

b) A suspension of 15 g. finely powdered 4-nitro-
benzoyl-f-alanine in 200 ml. ethanol was stirred in an
atmosphere of hydrogen in the presence of 1 g. of"

palladiumrcﬁarCOal (5%), while cooling gently. When

the absorption of hydrogen had ceased, the reaction

mixture was filtered and the filtraﬁé concentrated to

a small volume. Upon adding diethyl ether ahd cooling,
4—amiﬁ§benzoyl-8-alaniﬁe was obtained. The yield was
11.5 g.; m.p. 156 - 158°%. | |

c) 8.8 g. 4-Aminobenzoyl-f-alanine were tritufated:
with 12 ml. hydrochloric acid and the paste obtained

was dissolved in 100 ml. water. The solution'wés cooled
to -Soé. and a solution of 3 g. sodium nitrite in 20 ml.
water, cooled to 0°C., was added dropWise; whiie_stirr-
ing. The diazotised solution was left for 1 hour, at

0°¢. and was then added dropwiée_at ¢5°C. to a solution

»



Ekaane 5.- a) 20 g. Finely powdered 4-nitrobenzoyl chloride 20 were (1q
added portionwise to 12.5 g. taurine in a sol- ution of 8 g. sodium '\J
Rydr oxi de in"50 m'. Water. The reaction mixture was stirred for 3 hours and ~.°
then acidified. Precipitated 4-nitrobenzoic acid was filtered off and the

filtrate distilled to dryness 25 at a pressure of 15 nmHg. The residue
was extracted with boiling ethanol and the extract then cooled to give a
yield of 23.6 g. 4-nitrobenzoyltaurine; m<10-278 - 280 C b) A

solwfion of 17 g. 4-nitrobenzoyltaurine in 100 m. water was stirred in an -

atmospher e of YBE06R. | BaieyRuesapaq dh holmA A B NG (5%

I3
until the absorption &f hydrogen ceased he reaction was t hen

filtered, the fi bt.EaEQ e s linX By d¥oidl ge0 atia 7h§d{ %l?ig.%l CadHdhAY, the

suspensi on of the hydrochl oride”obtai ned cool e o - I's was added

dropwi se," whil e Fher Eifgl reaetiehUnidtudle Wab aRIsHEditd id S BHHAO0 Nl .
wat er. The di azotised sol- 10 ution thus obtained was stirred for 30
m nutes and t henabddeds8t,0sRiTred falr QyltioC 3abicthrs anrd Adddd tepfa 11 g.

sodi um hydroxide in 100 m. water, cooled to -2 C. The m xture was stirred
for 3 hoursh poumdstiumeoof dilutechylirochlardclacild amdineehl orfhe acid 15
and stirred at 00C. for 30 mnutes. The precipitate
p;ecipitate obtained was filtered off, washed with
water and suction dried.  Crystallisation from hot
ethanol gave 11.9 g.'5-(4-carboxyethylcarbamoyl-
phenylazo)-salicylic acid; m.p. 254 - 255%%¢.
10 - 10.7 g; of the free acid were dissolved in
300 ml. warm ethanol and treated with a solution of
2.4 g. sodium'hydroxide in 25 ml. ethanol. The pre-’
cipitate obtained was filtered off, wéshed.wifh
ethanol and diethyl ether and dried in a vacuum at
15 50°. to give 11.5 g. of the disodium-salt of 5-(4-
-carboxyethylcarbamoylphenylazo)—salicylic acid;
 m.p. > 350°c._
Example 5.
a) 20 g. Finely powdered 4—nitrobenz°yliéhloride
20 were added portiénwise'to 12.5 q. taurine in a sol-
| ution of 8 g. sodium hydroxide in 50 ml. water. The
reaction mixture was stirred for 3 hours and then
acidified. Precipitated 4-nitrobenzoic acid was
filtered off and the filtrate distilled to dryness
25 at a,piessure of 15 mm.Hg. The residue was extracted
- with boiling efhanol_and the extract then.cocled to
| give a yield of 23.6 g..4-nitrobenzoyltauriné: m.p.

278 - 280°C.



ined was filtered off and washed with ice-cold water. C}ystallisation ¢
20% aqueous et hanol gave 18.2 g. '

- sul phoet hyl car banmoyl phenyl azo)-salicylic acid, mp.> [err] (deconp.).
. -Exanple 6. a) A solution of 10 m. ethanolanlne in 120 m. 10%
aqueous sodi um hydroxi de solution was cooled to 5.C. and 30 g. fihely
powder ed 4-nitrobenzoyl chloride added thereto portionw se. The reaction
m xture was 25 stirred for 24 hours-3Ae¢ filtered. The solid obtained, ..
whi ch mai nly consisted of bis-(4-nitrobenzoyl)-ethanol- amine, was At

hydrol ysed wi ) 200 &l sofht$¥haBeeaysy, a-hdtrRiamRly1daiadidgniydroxi de at
anbi ent tenperature for 24 hours. The'reaction m xture was added to the

above filtrat elo@CrhﬂLfw&éeﬁndabhetﬂﬁédphhahﬁdaﬁd&ls?}@k@& ydtsheras
filtered off. The filtrate was concentrated 5 the 13 g. of

preci pitated N 4thetpooesnce! dE. etbanphamaa&umsaharaéarﬂuﬂxmndﬁul1lquor
was distilled to dryness and the residue was boiled with ethanol.
Concentration ﬁﬁettbsetbaﬁohlofehydxogegameaaeﬂurthﬁe Tehaticaf product;

mp. 134 - 135 C. 10 = b) A solution of 21 g. of N (4- ni trobenzoyl) -

et hanol an® ne imixterei wast theaol fMS;egedr.r she fidkrateowdseemixed hydrogen in

the presence of 1 g. palladi um charcoal é) until the absorption of
hydr ogen with 20 ml. hydrochloric acid and the suspenszon of

the hydrochloride obtained cooled to -5 C. This was
added'dropwise,lwhile'sti:ring, to a solution of 5 g.
sodium_nitrite in 30 ml. watgf.- The diazotised sol-
10  ution thus obtained was stirred for 30 minutes and
then added to 9.5 g. salicylic acid in a solution of
3 11 g. sodium hydroxide in 100 ml. water, cooled to
-2%. The-mixture.was stirred for 3 hours, poﬁred
into a mixture of ice and 15 ml;-hydrochloric acid
15 and stirred at 0°C. for 30 minutes. The precipitate
obtained was filtered off and washed with ice-cold
. water. Crystallisation from 20% aqueous ethanol géve
.18.2 de. 5-(4-sulphoethylcarbaﬁoylphenylazo)—salioylic
'écid: m.é;;) 350°c. (decomp.).
20  Example 6. | |
a) A solution of 10 ml. ethanolamine in 120 ml. 10%
- aqueous sodium hydroxide solution Qas'cooled to 5°¢.
and 30 g. finely powdered 4-nitrobenzoyl chloride
added thereto portionwise. The reaotion'mixtuie was
25 Stirred fof 24 hours and filtered. The solid obtained,
. which mainly consisted of bis-(4-nitrobenzoyl)-ethanol-

" amine, was hydrolysed with 200 ml. of 4% aqueous



H%d ceased. The catalyst was filtered off and the 15 et hanolic sol ution

was evaporated to dryness to give a thick oil which slowy solidified. Thin 34
bayer chronafography ‘showed that the N-(4-ami nobenzoyl)- ethanol ami ne thus
obt ai ned had a purity of nore than 99% it was used as such for the next

stage of the 20 synthesis. c) A solution of 16 g.

N- (4- am nobenzoyl ) -ethanol - ‘amne in 20 m. hydrochloric acid and 150 m .

wat.er was cooled to [err]. and treated €k2pwi se, - while stirring, with a

solwtion of 7 g. sodiumnitrite in 50 m. water. - The reaction mxture
was further stiigedfhrdelicl iRl dRse delded Qﬁﬂf’é\‘:éet Qedke £6r10%
aqueous- sodi um hydroxi de solutioncontaining 13 g. salicylic aC|

cool ed to [err] 24Thureact e r&eeéﬁﬁmxturé&vaétaad@d é@rtﬁeheyéﬁeand
the precipitate obtained filtered off, washed with ice-cold water, suction

dried and crystaﬂﬂa@tér%ﬂﬁﬂfﬁ&lmﬁi ﬁtﬁ@ﬁ@:ﬂﬂa&tﬁ@m&mtrobenzolc
- 5-(4- hydroxyet hyl car banoyl phenyl azo )-salicylate; mp. 286 - 288 C
(deconp.). The fiditd atas ffidhesed ofific Thb Ul Batdtd avh domoneentyatedas
acidified. The precipitate obtained was filtered off, washed with water,
suction drided, émgh theodled.i wimrdcipidiatad rﬁiwtmmw;)-and concen-
trated to give 2.7 g. 5-(4-hydroxyethyl carbanoyl phenyl -
ethanolamine isolated. The mother liquor was distilled
to dryness and the residue was boiled with ethanol.
Concentration of the ethanolic extract géve a further
. 5.3 g. of product; m.p. 134 - 135%. _
10 b) A solution of 21 g. of N-(4-nitrobenzoyl)-
ethanolamine in 400 ml. ethanol was stirred in an
atmosphere of hydrogen in the presence of 1 g.
- palladium~-charcoal (5%) until the absdrption of hydrogen
had ceased. The catalyst was filtered off and_the |
15 ethanolic solution was evaporated to dryness to give
a thick oil which siowiy solidified. Thin layer
.chromatography showed that the N-({4-aminobenzoyl)-
ethanolamine thus obtained had a purity of more than
99%: it was used as such for the next stage of the
. 20 synthesis. N
c) A solutlon of 16 g. N—(4—am1nobenzoy1)-ethanol-
amine in 20 ml hydrochlorlc acid and 150 ml. water was
cooled to -5°C. and treated dropwise, while stirring,
with a solution of 7 g. sodium nitrite in 50 ml. water.
25 The reaction mixture was further stirred for 1 hour
and then added drbpwise to 120 ml. of 10% aqueous
sodium hydroxide solutionacontaining 13 g. salicylic

acid and coocled to -2°C. The reaction mixture was



azo)-salicylic acid which was i‘dentical in all respects to the free acid
enerated fromthe sodiumsalt; mp. 225 - 226 C. (deconp.). Exanple 7.’
- A solution of 7 g. alanine in 65 m. of 10% aqueous ‘sodl um hydr oxi de
-utt-on was treated portion- wise, while stirring, with 12.5 g. finely
owdered 4- nitrobenzoyl .chloride. The reactlon m xture was O stirfred at 5
C. for 20 hours, acidified and the pre-- C|p|tate i sol ated, washed with
wat er and suction dried. Repeated fract+lhal crystalllsatlon from AL
acet one- dlethyl ether (2:1v/v) gave 4-nitrobenzoyl al anine; mp. 199 - e

|220tcheb)pr esence oihjgdtzrf%&e%ﬁg%}%%ﬂ%h%%?f%ﬁfEQé%g%ggﬁgepy?ngenat °
catabyst and of;hhe. 30 LY, . F3phe Seinl Y loYasuaLys! a)lﬁ;bEFan rom |

-14- ethanol dlethyl et her v/iv) to give 4- anlno enzo ani ne; mp.

198 - 199 C. ChrledAaﬂa‘8f9§£éﬁlihéﬁEEréhﬁﬁB@Qbéﬁéﬂdi 8bagife 1L m. IN
hydrochloric acid was cooléd,to -5 C. and di azotised with 5 . of 10%

aqueous sodi UMsadh fat qu-ﬁymiﬁtﬁldﬁmﬁﬁylﬁﬂi&yﬁaﬁébOQaMéyma%eWaS
then added to a solution of 0 7 g. salicylic aC|
m.p. 286 - 288°c. (decomp.).
The filtrate from whieh.the sodium salt had been

removed was acidified. ' The precipitate obtained was

' filtered off, washed with water, suction dried, char-
coaled in ethyl aCetate—methanola(Z:l v/v) and concen-
trated to give 2.7 g; 5- (4~hydroxyethylcarbamoylphenyl-
azd)-salicylie acid which was identical in-‘all respects
to the free acid regenerated from the sodium salt: |
m.p. 225 - 226°C. (decomp.).

'Examole;7. _

~a) A solution of 7 g. alaniné in 65 ml. of 10%

aqueous sodium hydroxide solution was treated poftion-
wise, while-stirring, with 12.5 g.'finely powdered 4-
'nitroben20yl chlqride.' The :eaction_mixture was
stifred at 5°%. for 20 hours, acidified and the pre-
C1p1tate 1solated washed with water and suction dried.
Repeated fractlonal crystalllsatlon £ rom acetone-diethyl

' ether (2:1 v/v) gave 4-nitrobenzoylalanine:; m.p. 199 -
200%.
b) 2 g. 4—N1trobenzoyla1an1ne 1n 50 ml. ethanol were
hydrogenated in the presence of 0. 2 g. palladlum—
eharcoal (5%). Removal of the catalyst and of the

solvent gave a solid which was crystallised from



IB.n1w of ‘water containing 0.8 g. sodium hydroxide and 0.5 g. sodium
carbonate. After 2 hours, the 10 reaction nmixture was acidified and the I}
Br eci.pitate obtained 'was i'solated, dissolved in ethyl acetate and the :
sol uti on was Washed, dried and charcoal ed. The solution was then

concentrated and cooled to-give 0.9 g.
5-14-([err]-nethyl carboxynet hyl car banoy| ).- phenyl azo] - 15 salicylic acid;
n1g%}252 - 254 C. Exanple 8. a) 20 §.4ﬂcetylsulphanilyl chl oride were
added portionwise at 5 C., with stirring, to a solution of 15 g. '

4- ami nophenyl ace¢thanclddiethip¥ ethepuflsadivfm)2@o gikreddesmdaobenzoydn.

The reaction m xture was further stirfedofor 4 hours and then added to a

m xture of dilutalagpimechlmipec 488d-ak89Ce. The precipitate obtained was

i sol ated, taken up in. ethyl acetate, washed with water, dried and

~evaporated to gigé 22 8. sobutioncefyPs8| ghakrrmingbenzoydx pAanipe) igni i de.

b). ~ 3.5 g. Ace IsuIpﬂ&niIél-4-£ca[boxynethyl)- anilide ing7 m. 5N
hydrochl oric acitP viete +RaR¥droshberic agid, waporo2lgdute ~So8i-e@ndi | ut ed

ith 20 ml i d_wat d_copl ed t r]. 8 m. of 10% di um -
L1 Co S0 % | ot ARFRCHTRAmE Hir 8UBLarbE o DBy SGBORPALBEL PR PALESRE sod

SOl G S R o o RSSY, FodSrablafl fptbettatee0ts

then added to a solution of 0.7 g. salicylic acid in
15 ml._of watef containing 0.8 g.*sodium hydrbxide
ahd 0.5 g. sodium carbonaté. After 2 hours, the

10 @ reaction mixture was acidified and the precipitaté
obtained was isolated, dissolved in ethyl acetate and
tﬁé éolution wés washed, dried.and charcqaled. The
solution was thén concentrated ahd'cooled to give
0;9-g.'5-[44(a—méthylcarboxymethylcarbamoyl)4phenylazo]-

15  salicylic acid; m.p. 252 - 254°C.
Example 8. |
a) 20 g. Acetylsulphanilyl chloride.were_added
portionwise at 5°C., with stirring, to a solution of
15 g. 4—aminbphenylacétic acid in 10% aqueous sodium

20 - hydroxide solution, The reaction mixture was further
.stirred,for 4 hours and then added to a mikture of
_diiute hydrochloric acid and ice. The precipitate
obtaihed_was isoléted,-taken'up in ethyl acetate,
Washed_with water, dried and evaporated to give 22'g.

25 acetylsuihhanilyl44-(carboxymethyl)—anilide.
b) 3.5 g. Acetylsulphanilyi-4-(carboxymethyl)-

anilide in 7 ml. 5N hydrochlorié acid were heated under



cooléd to below [err]. The reaction m xture was stirred for 2 hours and
dded to a m xture of hydrochloric acid and ice. The precipitate
Ataed was i sol ated 10 and di ssolved in ethyl acetate: and the~“sol ution
washéd with water, dried and charcoal ed. Upon con-:-centrating the filtered
sol ution and addlng an equal volume of diethyl ether to the filtrate, the
desired product slowy crystallised outlskhere were obtained 15 39

5- [ 4- (4- car boxymet hyl phenyl ) - sul phanoyl phenyl azo] - 'salicylic acid; mp. 252.

- I f o
o So0d Lo Ceden g, fox 2 Ahibacr cBby kR, S N SRR el shdn 0, e
9 g. finely po &egaéernéﬁ30988?8§|tBhlgpbde terggd Q&yéay J&greactlon

m xture was added to a m xture i 'ut e hydrochlo ori ¢ aci Ice. The

. precipitate Obt%&f&n"‘ﬁitkﬂéah&ﬂut%ﬁh%r@ bRdwal ¥hetidtd and alfdeyed from

acetone to 25 - give 12. 6-.(4-ni trobenzoyl am no) - hexanoi ¢ acid: mp.

148- 150 C. sdﬁnui%tes éhéohﬂhlzaﬁ:LGEdGs%luQ:.% Risld Qe Wam no) -

hexanoi c acid in 150 nl. ethanol was hydrogenated in the presence of 0.5 g.

pal | adi umghar chad ¢5%alpeylithacidadni @0 wads ofMarelaueBus akilaltidn and

solvent 5 were renoved and the residue was crystallised from '
of 2 g. sodium hydroxide and 2 g. sodium carbonate

‘cooled to below o°c. The reaction mixture was stirred
for 2 hours and then added to a mixture of hydrochloric
acid and ice. The precipitate obtained was isblated
10 and dissolved'ih ethyl acetate and thg solution
washed with water, dried and,charcdaléd. Upon con—l
centrating the filteréd solution and'adding-an equal
volume of diethyl ether to the filtrate, the desired
product'slowly crystallised out. TherefWere obtained
15 3 g.'5~[4-(4-carboxymethy1phenyl)-sulphamoyiphenylézo]-

salicylic acid; m.p. 252 - 254°c.

Example 9.
a) A splution of 12 g. 6-aminohexanoic acid in

_ 60 ml. of 10% aqueous sodium hyd;oxide solution was
20  treated portionwise with 9 g. finely powdered 4-
_ nitrobenzoyl chloride. After 4 hours, the_reéction
mixtﬁre was aadéd to a mixture of_dilﬁte hydrochloric
" acid and ice. The precipitate obtained was iéolated,
washed with water.and.crystallised froﬁ_acetohe to
25 iné_lz.sfg. 6;(4-nitrobenzoylamino)-héxénoic.acidf_

m.p. 148 - 150°.



St hanol - diethyl ether (1:1 v/v) to give 4.7 g. 6-(4- _
am nobenzoyl am no) - hexanoic acid; mp. 132 - [err] c) A sol ution of] 25
g. 6-(4-am nobenzoyl amino)- hexanoic acid in 15 m. 2N hydrochl oric adjd
"was 10 - cooled to -5 C. and treated dropwi se,” while stirring,. with
of a 10% aqueous solution of sodiumnitrite. The reaction m xture was
stirred for 30 m nutes and then added at_igrr] to salicylic acid in 20 m .

e

of water containing 2 g. sodi um hydroxide and 1 g. 15 sodi um car bonat e.

Af?Ef 3 hours, the reaction nixture was acidified and the precipitate
obt ai ned was i sdthat ed dyS@kHtion (Rf g, gdi €sbévrittrobensgylaminaje, washed,
dried and concentrated to a snall_vol une. Upon cooling, there were obtained
2.7 g. 5-(4-car B?ﬁ?SP-n"Z'(F écﬁﬁrﬁ’yljé,%qmw%@ml ava$-hgdrogenatedcia; m p.
o vater and s G RAGHETHe 20 XK RRp AR AT GOR R {SED SnChAl or
ver e added o MUANSRRlLD S LD S! Tl SaldFEE L0 Soflant o
TR 5 e SO 0 el A L R gl
- 4-nitrobenzoyl @nandiedikttyllether (1:1 v/v) to give 4.7 g. 6-(4-
aminébehzoylamino)-hexanqic acid; m.p. 132 - 134%%.
c) A solution of 2?5'g. 6-(4-aminobenzoylamino)-
hexapoic-acid in 15 ml. 2N hydrochloric acid was
10 cooled to -5°C. and treated dropwise, while stirring,
with 8 ml. of a 10% aqueous solution of sodium nitrite.
The.reaction'mixturé was stirred for 30 minutes and
then added at -5°C. to salicylic acid in 20 ml. of
‘water containing 2 g. sodium hydroxide and 1 g.

15 - éodium carbonate. After 3 hours, the reaction mixture
was écidified and the precipitate obtained was |
isolated by centrifuging, dissolved in ethyl acetate,
washed, dried and concentréted to a small volume.

Upon cooling, there were obtained 2.7 g. 5-(4—carboxy-.

26_ pentylcarbamoylphénylazo)ésalicylic acid; m.p. 238 -
239%.

 Example 10. |
a) A'solution of 13 g;'COpper sulphafe in 60 ml.
water.and a solution of 2 g. éddium'hYdroxide in 30 ml.

25 ‘water were added'simultaneously to a solution of 7.5 g;

lysine in Solml. water, followed by the addition of |

50 ml. of 10% agqueous sodium bicarbonaté solution.



acetone. The reaction mxture was stirred for 20 5 hours and the
cipitate obtained was filtered off, washed with water, nethanol and
yethyl ether and O dried in a vacuum at ‘50 C. to gi ve the - .copper salt of
/-ni trobenzoyl)-1ysine. b) A suspensi on of 7 g. of the copper salt of
E-/ 10  (4-nitrobenzoyl)-lysine in 30 M. water was stirred with 6 nl.
hydrochloric acid until- di ssol ution masiﬁbﬂplete Hydr ogen- sul phi de was
passed in for 1 hour and precipitated copper sul phide then filtered off.

The filtrate Wahelymaps giesiﬁéa Hanessas e 166rd® of £ 888 0ERe VBEubaken Up s
in 20 m . methanolic hydrogen chloride and heated:under reflux for 3. hours.

The cool ed r eagtil@raiex Wils® atifed!] lwi € viddrows estir£0mg] etioahkal ine with
sodi um carbonate and extracted with ethyl acetate to give 4.8 g..
[err]-(4-nitrokelueion o) 7 gJ Vsimitrobdnyzoybiciloriddéeifostml.a yel |l ow
oil. c) A solution of 1 g. [err]-(4-nitrobenzoyl)-lysine nethyl ester in.
2 M. nethyl | adietenend The rMeacikimmwmeixisre efaststirved for 20 hours at
anmbi ent tenperature, whereafter the NVR showed the reaction 25 - to be
conpl et e. 5 The houlrs jangd rﬂteemm@m#e\mme@eda%fhlbereév@ff

[err]-(4-nitrobenzoyl)-[err]-dinmethyl- lysine_ net g ester i'n the formof .
an oil. _18washed with water, methanol and die hyl ether and

dried in a wvacuum at 50° c to give the copper salt

of £ (4—n1trobenzoyl) lys:.ne. | _.

b) A suspension of 7 g. of the copper salt of €~
10 _(4en1trobenzoyl)—ly31ne in 30 ml. water was stlgred_

- with 6 ml. hydrochloric acid until dissolutiqn.was
-complete. Hydrogen sulphide was éassed in.for 1 hour
and precipitated copper sulphide then.filtered fo.
The_fiitrate_wasjevaporated'to dryness and the

15 residue was taken up in 20 ml. methanolic hydrogen
chloride and heated under reflux for 3 hours. The
cooled reaction mixture was diluted with water.
rendered alkaline with sodiuﬁ carbonate and ektracted
w1th ethyl acetate to give 4 8 g. 8 (4-n1trobenzoyl)-

- 20 lysine methyl ester in the form of a yellow oil.
c) A solution of 1 g. £~ -(4-nitrobenzoyl)-lysine
meﬁhyl ester in'z ml. methyl iodide and 0.2 ml.
acetone was left to stand for 20 hours at a@bient
temperature, whereafte:_the NMR showed the reaetion

25 to be compiete. The volatile materials.we:e evapor-

| ated off to leave s-(@-njtrobenzoyl)—a,a—dimethle

lysine methyl ester in the form of an oil.



8)' .1 g- -(4-nitrobenzoyl)-[err]-dinmethyllysine nethyl ester in 20 nl.
et hanol was hydrogenated in the presence of 0.1 g. palladiumcharcoal (5%
yntil the absorption’of hydrogen had ceased. The catalyst 5 was filtere
off &nd the filtrate evaporated to dry- ness. The residue was taken up in
5 m. 2N hydro- chloric acid, cooled to -5 C. and treated with 2.5 ml. of
I0% aqueous sodiumnitrite solution. Aftersstand- ing for 30 mnutes, the
cl ear solution was added at 10 -5 C to asolution of 0.5 g. salicylic
acie'in 20 m . of a |IN aqueous sodi um hydroxi de sol ution. After .
subsequent |y st &di-ng ¥ @&- 3€ hdf-nitirglenzoyk het readimethyd iy sire was
acidified and extracted with diethyl ether to renpve unreacted_salicylic

acid. 15 = Themgfduesherd & uaEhenRy ey hxdrerrRatedl Fueous
sodi um hydr oxi de_sol uti on and the resulting sol ution was, evaporated to
dryness. The r'@%¥%%8$&'hﬂe@WW§H% {a%g) Stpkkhuent |y

evaporang i ¢ aad URdeAe dIRLIar o Madeeh ol UR0Sl e e
ety e Seodhiied WSRO Sl dAB R BB
CN: NS g?g?ml )et hsﬁgﬁgdg%eeﬁ%fﬁ mes \;'%\:/aat%eg}ﬂj\t}\ilzggr%r?fesa?%fmp%b; tl-il%dnx\;\?-sne, whi | e
' chloric acid, cooled to -5°C. and tréated with 2.5 ml.
of 10% aqueous sodium nitrite SOLutiqn; After stand-
ing for 30 minutes, the clear solution was added at

10 -5°%C. to a solution of 0.5 g. salicylic acid in 20 ml.
6f a 1IN aqueous sodium hydroxide solution. After
subsequently standing for 3 hours at_20°c., the
reaction mixture was aéidified and extracted with
diethyl ether to remove unreacted salicylic acid.

15 The aqueous phase was adjuéted to pH 7 by adding 1N
'aqueous.sodium hYdroXide solution and the resulting
solution was eQaporated to dryness. The residue was
further dried by adding toluene and subsequently
evapofating it énd the residue then extracted with

20 methanol. The methanolic solution was céncentraﬁed

| to é smail volumé. After adding diethyl.ether and
cooling, the disodium-salt of 5-[4—(¢-dihe£hylamino-
carboxypentylcarbémoyl);phenylazo]-salicyliC'aéid
separated out: m.p. > 216°C. (Qecomp.):

25 . Example 11. | :_ | o

| a) A solutiéﬁ of 30 ml.'N,N-diethylethylenediamine

in 100 ml. water was treated portionwise, while

X



-19-¢ stirring, with 15 g.. finely powdered 4-nitrobenzoyl
on m xture was stirred for 20 hours and the precipi

*and crystalllsed from petrol eum et her-di et hyl et her

chl ori de. The
tate obtai ned was

ed of f, washed with water and aqueous sodi um carbonat e Sol- 5

(1: 1 v/v) to give

_  NN-di.ethyl-N -(4-nitro- benzoyl) et hyl enediam ne; mp. 49 -*51 C b) -
A solution of 5 g N, N-diethyl riéro- benzoyl ) - et hyl enediamine in 40
m . ethanol was hydro- genated 1T T he presence of 0.3 g. '

pal | adi um char cogl ES%% unt|I e re ctlon mas compl ete, The catalyst and \J
solvent were r é- ng 4-n1trobenzoy

(4-am nobenzoyl -et%ene an ne |n the f m of an o
2.35 g. N,N—dté#ﬁﬁ

ol uti on of

FEagEion W)W@?hﬁhﬁsﬁ?ﬂaﬁ?ﬁe h 20 i

aquesus ol ut | S dsaat%f‘%#""'fd#ﬁﬁfﬁéé onfRfand PheLF kA% Ptf@& for 30
m nut es and ad%cg : i.cglj‘ %&f%ni‘sdﬁﬁ‘uéé?&’%t%\f sodi um

hydr oxi de 20 3qi O car

3 hour s

at 0to 2¢ C., g%q%wa:f&ﬂ é%‘él’??sé’&’dﬁﬂoxﬁ D beol téeﬂematutﬁ 4o salt

out the de5|re

diazo com pound This was filtered off,

washed mnth wat er

~and hot net han@ltrd (drileds9) G gie §.go- &4Nda£éhu91—ﬁ‘5-(4-mtro-

am noet hyl car banoyl phenyl azo)-salicylic acid, mp. 252 -
The pharnaceutmgdzayﬂmxﬁhhyxﬂnedxzmﬁnh1m)mcptheg - 51%%.

254 C. (deconp. )

b) A solutlon of 5 g. N.N;dlethyl-ﬂ'—(4fnitro-'

benzoyl)-ethylenediamine in 40 ml._éthanol.was hydro-

10 genated in the presence'of'0;3 g. palladium-charcoal

(5%) until the reaction was complete. The catalyst

‘and solvent were removed to give. 5 g. N.Nfdiethyl-N'-

(4—aminobénzoyl)-ethylenediamihe in-the form of an oil.

c) A solution of 2.35 g. N,N¥diethyl-Nf-(4-amin6—

15 benzgyl)-éthylenediamine in 20 ml. 2N hydrochloric acid

‘was cooled_to.-Soc. and treated with 8 ml.

of a 10%

aqueous solution of sodium nitrite. The reaction

mixture was stirred for 30'minutes and added to 114 ge.

'sallcyllc ac1d in a solution of 1 6 g. sodlum hydroxide

20 and 2 g. sodium carbonate in 20 ml. water.

After 3

hours at 0 to 20°C.,1sodiﬁm chloride was added to the

reaction mixture to salt out the desired diazo com-

pound,' This was filtered off, washed with water and

hot methanol and dried to giVe'2.3 g. 5-(4-diethyl-

25 aminoethyléarbamoylphenylazo)-saliéylic”acid: m.p.

252 - 254°%C. (decomp.).-

The pharmaceutical ccmpositions aécording to the

present invention contain at least one of the compounds



ﬁ?esen¢ I nvention contain at | east one of the conpounds ~ -20- (Il) in

adm xture with a solid or liquid pharnmaceutical carrier. Solid conpositions
for oral adm™nistration include conpressed tablets, pills, dispersible
powders” and granules. In such solid conpositions, one of the conpounds (I)
is admixed with at |east one inert diluent, such as.cal ci um carbonat e,
starch, alginic acid or |actose. The co sitions nmay al so conprise, as is
normmal - practice, additional substances other than inert diluents, for -
exangl e, lubricating agents; such as_nagnesium stearate. Liquid .
conposi ti ons. f or (§lafknadfmirdure: Meth fcispdd binr necBiid cita ynareepiadl e
enul si ons, solutions, suspensions, syrups and elixirs containing inert

di l uents commonl §24%é8%-n the art, such as water and |iquid paraffin.

Besi des . i di | : h -t I onpr.i 1d] s,
such 25 et (ing and suSPIIE GRTRRENEEoN & ARG AP HIE AR i ng
agents. The conposi It]_i gns accordi régr tto t.h resent _in .entei on.k%f)r or‘g+

adni ni stration, FREFUSE 835?5@55 APL5 50 IR erTHn S &t APYEEET ne,

containing al |egah gae aheldle GAMONAISAI M e i d0Wnd e 8l i on
of diluents or exciprents. e percentage of active naterial 1h e conpos-

compounds (I) is admixed with at least one inert diluent,
such as calcium carbonate, starch, alginic acid or |
lactose. The compositions may also comprise, as is
normal practice, additional substances other than inert
diluents, for example, lubricating agents, §uch as
magnésium stearate. |

Liquid compositions for oral.administratién
include pharmaceutically'acceptable emui#ionsy solutions,
suspensions, syrups and elixirs containing inert
diluents commonly uséd in the art, such as water and
liquid paraffin. Besides inert diluents, such compos-
itions may also cbmprise adjuvants, such as wefting and
suspension.agents,.and sweétening and flavourihg agents.

The compositioné according to the present
invention for oral administration, include capsules of
absorbable material, such as gelatine, containing at
least one of the compounds (I), withlgr without the
addition of diluents or excipients.

_The'peréentageiof active material_in the.comes—
itions of the present invention may be wvaried, it being
necessary that it"should'constitute a proportion such

that a suitable dosage for the desired therapeutic

N



s of the present invention may be varied, it being necessary that it
ufd constitute a proportion such that a suitable dosage for the desired
eyapeuti c -21- effect shall be -obtained. In general; the prépar-
ations of the present invention should be adninistered oraIIy or .
parenterally to humans to give 500 to 5000 ng. and preferably 500 to 2000

ng. of active 5 subst ance per day. Iﬂe fol | owi ng Exanples illustrate

. pharmaceuti cal conpositions according'% the present invention: Exanple 12.
600 ng. tablets are prepared containing: 10 di sodi um salt of 4
5- (4- car boxy eleifflects ahullD\Hep lubyd favend - saln cgémeralj dthe prep8@-ny. starch
50 ng. | actose 45 ngy. magnesi um st earate
5 ng. 15 Eetipins BE i prpsent| sveentionr shoukd benadninigtegirdodi um
salt of 5-(4-carboxynethyl - carbannylphenylazo) salicylic acid 250
ng. starch orally or parenterally to humangogonglvgosoo to | act ose
95 ng. nmagnesi um stearate. Ihe tablets
according to é@ﬂﬁﬂm&;:ﬁPQuRFQQP%EQ;Y 5°° to 2000 mg. © tive

5 substance per day.

The follow1ng Examples 1llustrate pharmaceutlcal

compositions acdording to the present invention:

. Example 12.
| 600 mg. tablets are prepared confaining;
10 ' disodium salt of.S-(4-carboxyethyl-

' carbamoylphenylazo)fsalicylic acid 500 mg.
starch ' | 50 mg.
lactose - - _ 45 mg.
magnesium stearate _ | 5 mg.

15  Example 13.
| 450 mg. tablets are prepared containing:

'disodium salt of 5-(4-carboxymethyl-

carbamoylphenylazo)-salicylic acid 250 mg;

starch- . S ;00 mg.

20 lactose _ 95.mg.
- magnesium stearate 1 o : - 5 mg.

The tablets accofding tolExamples 12 and 13 are
intended for administratioﬁ to humans for theltreat-
menit of ulcerative colitis.

25 An attempt was made to establish an acute oral
toxicity profile for the disodium salts of 5-(4~
carboxymethylcarbamoylphenylazo) sallcyllc acid and
of 5~ (4-carboxyethylcarbamoylphenylazo)}-salicylic |



ﬁhtended ffor admnistration to humans for the treat- nent of ulcerative
colltls 25 An attenpt was made to establish an acute .ora
toxicity profile.,for ‘the disodium salts of 5-(4-

car baxynet hyl car banoyl phenyl azo) - salicylic acid and of _

5- (4-car bpxyet hyl car banoyl phenyl azo)-salicylic ~ -22- acid, using rats and.
m ce as experinental animals but this was not possible due to their | ow
toxicity. No deaths were observed w th thg-carboxynet hyl conpound when
adn¥=ni stered to nmice at a dosage of 3 'g./Kg. and to rats at a dosage of 2

/ k d deat bser ved th th boxy- et h d |
S i - o er od R o aing Rekdcandt hhoh "Fa SRk peh Ay SRTRATICHACN

/' kg Ex h | so b t t
L e T R A MOR SRR BPRLEFE, Py cAB1 & 2800 B i BaTD. 0 W3t &1

present inventiog, §PAG$ (%ég%gﬁségﬂgd”a%ﬁrtﬁé éuksemle%glecb& ber at e

5-am nosal i cylic aci test conpounds were adm nistered in an
amount of 45 t()éﬁéﬁmhdﬁfﬁhsabfe&eéHlﬁ§c8b5€|Heéoéééeséf QUb,i/Rgt.hend

fol | owm.ng Table:- test conpound % of dose measured as 5-ASA faeces
urine ' tc%@Jr§H§p5@5§|éésage of 26gt/#g. and noldeaths were 43 + 4
Exanple 1 24 + 3 19+ 3 43+ 3

observed with the carboxywethyl gompound when_admlnl-

stered to mice at-a dosagé of 4 g./kg. and to rats at

a dosagé of 2.g./kq.

Experiments have also been carfied out on groups

- of 6 male Wistar rats in order to ascertain whether

the new compounds accqfding to the pfesent invention

split in the same manner as'sulphasalazihe to liberate

5-aminosalicylic acid (5-aSA). The test comﬁounds were

administered in an amount of 45 to 50 mg./kg. The

results obtained are set out in the following Table:-

test compound % of dose measured as 5-ASA
faeces urine total
sulphasalazine 26 + 4 17 + 2 43 + 4

. — ==m_. o

Example 1 24 + 3 19 + 3 43 + 3
‘Example 2 17 + 3 17 + & 34 + 5
_Example 4 22 +°2 14 + 2 36 + 3
Example 5 26 + 3 15 + 2 41 + 5
Example 6 22 + 2 19 + 3 41 + 4




17 + 3 .17 +°6 _ 34 + 5 Exanple 4 22 +
36 + 3 Exanple 5 26 + 3 15 + 2
22 +2 19 +3 41 + .4 * -23= The

_|nvent|on spllt in the sane nmanner as sulpbgsala2|ne and can be expected to
exert at least as beneficial an effect as sul phasalazine but w thout the

di sadvantage of giving ri to othe{ co oung néthh exert unde5|rable si de_
effects, such as the ﬁﬁ%b P EPPRLFSr FeB2F L ¥nPEBPPRATAE itR@t the o4

Pat ent Clalns 1. - P Egen | azobenzoi c %0|d derl%etlv of the
~general formul é‘ew&ﬁ? 3% W%F%Fﬁn ?‘Qvﬁﬁ IQBZSP&F' up and R
i eith het I tituted
by o 1t oo "o S °5I aC? gl AU S %a%xgiécfc%% Bhera ©

formula [err], éﬁéﬂ%‘éﬁ‘leéétaagygéﬂgficﬂéfugn é?f38§ug§t%hﬂgﬂg§§la21ne

but without the dlsadvantage of g1v1ng rlse to other
'compounds which exert undesirable side effects, such-

as the sulphapyridine formed from sulphasalazine.



f’_.LO - substituted am no group or a carboxylic or sulphonic acid group and n

is a whole nunber of from1l to 6 and in which: one or rrtlmm: en
atons_in the al kyl ene radical can be replaced by unsub ﬂmummﬂ”m
substituted am no groups or alkyl radicals, with the 15" ¢prlovi®soSt hat

R-NH X- is other than a - CO NH CH2- COCH radi cal, and the esters and
“non-toxic, pharmacol ogic- ally acceptable salts thereof. 2.

5- (-4- Phenylsulphannylphenylazo) sal i cyt##=acid and the sodium salt thereof.

20~ 3, Di sodi um salt of 5-(4-carboxynethyl carbanoyl -
phenyl azo)-salicylic acid. 4. Patent Claims
5- (4- Car boxyet hyl car banoyl pheny| azey=satreyt+e aci d and t he di sodi um salt
t her eof . -25- 5. 4- Sul phoet hyl car banmoyl phenyl azo) -sal i cylic acid.
6.  5-(4- Hyero-xyet @@mﬁwhg@bsamwlaczdcdqraﬁatmesSodu um
salt thereof. 5 5-[4-(a- Met hyl car boxynet hyl:car banoyl ) - phenylazo]
salicylic am(j°§3the genexal. #ret hyl phenyl ) - sul phanoyl phenyl azo] -
salicylic acid. 9. 5-(4- Carboxypentylcarbannylpheny# 5&) salicylic 10
acid.. 10. 5-[ 4- (a- Di net hyl am nocar boxypent yl car bano ?
R-NH'-X-©~N=N' OH (1a)
5 wherein X is an -S0,~ or -CO- group and R is either a

non-heterocyclic aromatic ring system optiohally sub- -
stituted by a radical of the general formuia -(CHz)n-Y
or is a radical df the general formula -(CHz)n-Y, in
‘which ¥ is a hydroxyl group, an unsubstituted or

10 substituted amino group or a carboxylic or éulphonic
acid group and n is a whole number of from 1 to 6 and
in which one or more of the hydrogen atoms in the
alkylene radical can be feplaced by unsubstituted or
substituted amino groups or alkyl radicals, with the

15 proviso that R;NH-X- is other than a -CO-NH-CHz-COOH.
radical: and the esters and non-toxic, pharmacologic-
ally acceptable salts thereof.
2. 5-(4-Pheny1sulphamoylphenylazo)asalicyiic acid
and the sodium salt thereof. | |

20 - 3. Disodium salt of 5-(49carboxyme£hylcarbamoyl—
phenylazo)-salichic'acid. _
4. Sf(4-Carboxyethylcarbamoylphehylazo)-salicylic

acid and the disodium salt thereof.



| azol -salicylic acid and the disodiumsalt thereof. 11. - _
jmmﬁmﬂm banoyl phenyl azo)- salicylic acid. 15 12. A 7
ﬂ" n contai ning at |east one conpound of thergeneral
| a: - L[ef'r]sv\/h'ereln X is an [err] or -CO group and Ris either a
non- het erocyclic aromatic ring systemoptionally sub- 20 stituted by a
radi cal of the general formula -(CH or is a radical of the general fornula
-(CH2) -Y. in which Y is a hydroxyl gr&éﬁ, an unsubstituted or substituted—

amino group or a carboxylic or sul phonic acid group-and n is a whol e nunbew
of from1l to 65and 5-{26sulphokithylearbamoylphenydraxge)-sdlieylict he

al kyl ene radical can be replaced by unsubstituted or substituted am no
groups or al kyaeiddi cal s, and/or containing at |east one ester thereof

and/ or at |east one non-toxic, 5. ° pharmaceutically acceptable salt

thereof, in adfixt ur B-fdrHydrosyeshylcarkameyimhenyiand -saldcyiie or
carrier. 13. Pharmaceutjcal conpositions according to claim12,
substantial | y aSifepBAnkBeoseddud.: Spddy theFens- exenplified. 14. Process

for the pgepar9t|on 8f[8.?ﬁoﬂegﬁy8 ar%oxymethyléarbamoyl)-phenylazo]-

salicylic acid. _
8. 5-[44(4-Carboxymethylphenyl)-sﬁlphamoylphenylazo]—
salicylic acid. ._ |
9. 5-(4-Carboxypentylcarbamoylphenylazo)-salicylié

10  acid. | | '

. lo. :5-[4;(dsDimethYIéminoéarbokypeﬁtylcarbamoyl)-

phenylazo]-salicylic acid and the disodium salt théreof.'
11_ « . 5=(4-Diethylamincethylcarbamoylphenylazo)-
salicylic acid. | |

15 12. A pharmaceutical composition containing at least

one compound'of'the'general.formulazé

- | _ COOH o
R-NH-XN=N OH (1)

wherein X is an -sdz; or aco-’group and R is eiiher a
- non-heterocyclic aromatic ring system optibnally sub-

20 stituted by a radical of the general formula -(CH,) -¥-
or is a radical of the general formula -(CH,)_-¥, in
which Y is a hydroxyl group, an.unsubstituted or
substituted amino group or a carboxylic or Sulphdnic

acid group and n is_é whole.number of from 1 to 6 and



iPenenaI formula given in claim12, wherein an am ne of The gener al
ormul a:- [err] 15 i n which R and X have the sane ne
4liazotised dnd cdupled with salicylic-acid, whereaft erTmﬂﬁmm“mnﬂ'Hml
conpound obtained is salified with a.non-toxic inorgani ¢- Or OFgami Cs

15. Process'for the preparation of conpounds of the 20 general fornula
given in claim12 and of the salts thereof, substantially as hereinbefore
descri bed and exenplified. 16. Cbnpouaﬁé—of t he general formula given in
cl'®im 12, whenever prepared by the process according 25 to claim14 or

15. The text ofy4 hoecidd ok | ilird Ay Res0eh SRLOHHCEY Dile PUPKOTARYI NO L he

applicants origin typescri pt may- cont al n ew anen nts which

are difficult tyadiadh cal'ed’idb r@éeamg%ﬁs@sseﬂeﬁ%alas sﬁsgelaaeadnents _
may be inspected on thée prem ses of the Patent O fice

amino groups or alkyl radicals, and/or containing at_

least one ester thereof and/or at least one non-toxic,
5 pharmaceuti#ally acceptable salt thereof, in admixture

with a solid or 1iquid pharmaceutical diluent or

carrier.

13. Pharmaceutical compositions according to

claim 12, sﬁbﬁtantially as hereinbefore described and

10  exemplified. |
'14. Process for the preparation of compounds of the
general formula given in claim 12, wherein an ;mine

of the general formula~

R - - x—@-mz (11)

15 in which R énd X have the same meanings as above, is
diazotised and coupled with salicylic acid, whereafter,
if desired, the compound obtained is salified with a
non-toxic¢ inorganic or organic base.
15, Process for the preparation of compounds.of the
26 general formula given in claim 12 and of the salts
.thereof, substantially as hereinbefore described and
exemplified. | | |
16, CQﬁpdunds'of the general formula given in
claim 12, whenever prepared by the process according

25 to claim 14 or 15.

'Ihe text ot the epeciﬁ.ca.tion has been reproduced by photocopying the applicants original
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premisea of the Patent Office



