.~ WO 98#08805 PCT/ GB97/ 02335 Process
*for the preparation of contrast agents The invention relates to a process
for the preparation of iodinated X-ray contrast agents, in particul ar non-
ionic N-al kyl aveds«uegsl am no-triiodophenyl conpounds such as p@hgaR233s

i odi xanol , iopentol and ioxilan. Non-ionic iodinated X-ray contrast agents
have achleved great commercial success over the past twenty years and
accordingly inproving the efficiency of theli r manufacture is of great

i nportance. The manufacture of non-ionic contrast agents includes
production of the chem cal drug substance (primary production), followed by
formul ation to drug product (secondary productlon) The drug substance is
usual ly made in a nul bis FL 5ha 3L B8 : y purified
before formul ati on. As mnth any Comercr a orug pro-uctlon It IS inmportant
to optimze yield, process tine and demand for expensive equi pnent. Al
these paranmet er sThepemeiidcn grlahes chem gatogesac foontbenpitdpeors iand t he
wor k-'up between Sacfbﬁr?e{%ed-r&erﬁgnpgﬁtﬁs@t tlsh E.Hep fﬂ%etlaxs)ﬁ%hhem S

will of course be of gre ance and if e work ween 1 ndi vi dual
process steps coh?ﬂl%gbté%ﬁﬁ; egr Ry 3R 9?ﬁ&P898HEﬂY1|?PWHqHQ§SeﬁB§hcan be
obt ai ned, provi ded idtmxcluf fiiodigatofualopentand apdelidxatan mai nt ai ned for the
final product. Omtting the work-up between two process steps neans that
the second step will be perforned in the crude reaction solution resulting
fromthe previous step. Potential major advantages includes: WO 98/ 08805
PCT/ GB97/ 02335 -Ren-ionic iodinated X-ray contrast agents have achieved

great commercial success over the past twenty years and
accordingly improving the efficiency cf their
manufacture is of great importance.

The manufacture of non-ionic contrast agents includes
production of the chemical drug substance (primary
production), followed by formulation to drug product
(secondary production}. The drug substance is usually
made in a multistep chemical synthesis, and is
thoroughly purified before formulation. As with any
commercial drug production it is important to optimize
vield, process time.and demand for expensive equipment.
All these parameters depend both on the chemical
reaction conditions and the work-up between each step.
The number of steps in the overall synthesis will of
course be of great importance and if the work-up between
individual process steps could be omitted significant
improvement in efficiency can be obtained, provided that
sufficient guality and yield are maintained for the
final product.

Omitting the work-up between two process steps means
that the second step will be performed in the crude
reaction solution resulting from the previous step.

Potential major advantages includes:



.- higher yield (through avoi dance of loss of the internediate in the
wor k-up); - elimnation of isolation, purification, drying and anal ysis of
the internediate; - significant reduction in equi pnent demand (eg.

reactors, filggrk ,uas?{iers, etc.); and - significant reducti
process ti rre.‘;vﬁ)ggpl e these potential advantages, in practigér'%ﬁé’rgﬁgdi ates

are usual ly worked up between successive process steps. The reasons for
this often include the facts that inpuri-tizes may carry through the process
and that the optinmm solvent for the first reaction is usually not the sane
as for the second Higlheki ¢ieldhecrAsgtntaviildaingbage pospasmtghen of certain
non-ionic X-ray c r nts_r.equi Sugcessi ve acyl ation and
N-al kyl ati on reacﬁiq‘tér?g%géﬁggef%rrl @%an‘{ﬂe% i%gﬁt’ he production of iohexol (as
described in SE-7706792-4 and by Gul brandsen in Kjem No. 6/90, pages 6-8),
?h am _r10-f N, N -SbiAs _(eli&i_ﬂiabidﬁoéﬂlypléﬁl}dt)i-cﬂwApﬁrﬁlE%E@dmm hahdHgdand

ereinafter 5-Am_ne) is _acetylat t : ce 5-
acet am do- N, N - bi sa(nf?lé’?%lfgh?gr%?&pﬁ%fy %%%36 triiodopht hal am de
(hereinafter 5-Acetam de) which is then N-al kylated to produce
5-[N-(2, 3-di hydr O@sgh_ QBYLant ap&d e i -iN !a'qus:ﬁs\éat agthdner @gy,propyl) - 2, 4, 6-
triiodophthal am de (i ohexol ),, Simlayly, in g e prodﬁlljct I on of i1opentol as
described in NO 1869F8°T8: AftHeETS g{rétegﬂsatg Crbi T
N-al kyl ated to produce 5-[N-(2-hydroxy- 3-
net hoxypropyl) aCEtﬁ@hQQiEth'f&&fcﬂ:i%rﬂldb’@h@X}ﬁEf:@@Hé Jtime.
2,4,6-triiodophthal am de (iopentol). WO 98/ 08805
PCT/ GB97/ 02335 - 3-

Despite these potential advantages, in practice

d 5-Acetam de which is

intermediates are usually worked up between successive
process steps. The reasons for this often include the
facts that impurities may carry through the process and
that the optimum solvent for the first reaction is
usually not the same as for the second reaction.

The present multistage preparation of certain non-ionic
X-ray contrast agents requires successive acylation and
N-alkylation reactions. Thus for example in the
production of iohexol (as described in SE-7706792-4 and
by Gulbrandsen in Kjemi No. 6/90, pages 6-8), 5-amino-
N,N'-bis(2,3-dihydroxypropyl) -2,4,6-triiodophthalamide
(hereinafter S5-Amine) is acetylated to produce 5-
acetamido-N,N'-bis(2,3-dihydroxypropyl) -2,4,6-
triiodophthalamide (hereinafter 5-Acetamide) which is
then N-alkylated to produce 5-{N-(2,3-dihydroxypropyl) -
acetamido] -N,N'-bis (2, 3-dihydroxypropyl)-2,4,6-
triiodophthalamide (iohexol).

Similarly, in the production of iopentol as described in
NO-160918, S-Amine is acetylated to vield 5-Acetamide
which is N-alkylated to produce 5-[N-{(2-hydroxy-3-
methoxypropyl)acetamido-N,N' -bis (2, 3-dihydroxypropyl) -
2,4,6-triiodophthalamide {iopentol).



~In the production of iodixanol described in NO 161368, 5-Amine is
“acetylated to yield 5-Acetam de which is then reacted with a bifunctional
al kyl ati ng agent, a coupling agent, to yield

1, 3- bi s(acet amyeag ' - bi s[ 3, 5-bis(2,3-

di hydr oxypr opyl am ’gggga\tlr bonyl )-2,4,6-triiodophenyl]-2- hydr ox;’/’S'F’gS%’r’\"é’”
(iodixanol). In the preparation of iohexol described above, the acyl ation
is effected in acetic anhydride in the presence of a catalytic amount of
sul phuric acid foll owed by concentration and addition of mnethanol.

Ther eaf t er wat er Ianthes qsitadudrieinovif d éod i Bamdl. Jc[és]c]r)lbeﬂemdnedlstm,

hydrolysis (to r §npfx§n918§yalc&%‘i¥49§2rie9%3§f%%§ d %ce% agu&ﬁ:ré@dlé ¢k} am de

is isolated fromthe reaction neutr Ization Wth

hydr ochl ori c aci Beaqtfd ptidh & tidfugcbionat aﬁﬁla’el"’ﬁtsmﬁl REBREJ, 2 VRN t h
wat er and dri ed. adérex 5-tAc atizlidda , Bsbi & ¢aceti aminio)edr, n - pmp}’lmgdz}ca}l Wi th

the addition of gwjtl | pped of f
and the N al kyl a‘?ﬂ%&%’gﬁ%&?yﬂﬁﬁngggﬁé )r o%%rie%%%??%i%bgﬂ %] J%Zf ter the
N-al kyl ation redeXdxnryprorans diedixapollaction nmixture is evaporated to
dryness and further purification steps (involving crystal lization froma

further solvent, btanol are f vi el d._t. |f|e | ohexol in a
form suitable for u%she ifT < éa(]::or? §£’y8{E %‘é c?lor?eesfﬁeg ?le ‘tg:hoe Acet am de

acyl ation descridadatgon He gféparedi b Qﬁeﬁﬂcﬂp@ﬁbﬁﬂriﬂel\gltGGMB i s

simlar, with tf&éseémeﬂ%fbal Ratatyt it Eshduhta &Ft lsﬁlﬁﬂﬂi{ﬁélﬂﬁd n the _
presence of a Cg‘ﬂ]r yti c, anount of gatol uene. s Af.ter cooling

the reaction mi Yowed BYe COBFERFERY I Nt ltéofll? erPee 3 -and
suspended i n a rAfhaneas tefr wetkanahd agrtlivm drydaeetiledlod ysied anider ar®si c

condi tions (pH LaRla, Theednpasbapifle O Ierdoviesolhb pr ngg after cooling

o anbient temperatile, “nur ol g8t on vty ET Sod TUrThR Sool ima o

the reaction mixture by cooling and neutralization with
hydrochloric acid. The precipitated 5-Acetamide is
filtered, washed with water anq dried. The 5-Acetamide
is then dissolved in propylene glycol with the addition
of sodium methoxide, the resulting methanol is stripped
off and the N-alkylating agent (l1-chloro-2,3-
propanediol) is added. After the N-alkylation reaction
is complete, the reaction mixture is evaporated to
dryness and further purification steps (involving
crystallization from a further solvent, butanol) are
performed to yield the purified iochexol in a form
suitable for use in secondary production.

The 5-Amine to 5-Acetamide acylation described for the
preparation of iopentol in NO-160918 is similar, with
the 5-Amine being acylated in acetic anhydride in the
presence of a catalytic amount of p-toluene sulphonic
acid. After cooling the reaction mixture, a precipitate
forms which is filtered off and suspended in a mixture
of methanol and water and hydrolysed under basic
conditions (pH 11.5). The 5-Acetamide product is
filtered off after cooling to ambient temperature,
neutralization with HCl and further cooling to 3°C. The
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5-Acetam de is washed with water and dri ed before being suspended in

propyl ene gl ycol. Sodi um hydroxide is added and when all solid material has
di ssol ved, kyl ati ng agent (here 1-chloro-3- nethox 1) is
added. Aftergﬁ%e al kyl ation is quenched, several purlflcatlonngg%%éggre
again required before satisfactorily pure iopentol is obtained. For the
synt hesi s of iodixanol described in NO 4164368, 5-Acetanm de is prepared and
wor ked up as described for iopentol above. It is then suspended in water
and di ssol ved Bhacetamivi¢ hig heasartdi Wiiah whtendandndnidrdobedere Theing
N-al kyl ati ng a a pi c en added.
After the reac%%%h n&Q& fﬁ“ﬁ%éé%ie%% ggggﬂgh d§é§%$¥1 I#ﬁ?gl d%%chlorlc aci d
and further puPﬂﬂ?éa@?@ﬁwﬁﬁQxﬁ¥¥mﬁ916§rWPEHrbﬁ% bﬁﬁ(ﬁ%ﬁEOlFGdobﬁaﬁhN'

satisfactorilyapkytat Dk xageit (IHerhas shlobeen-mathurysizrgkyphaond ihat the
wor k- up of the u Kyl may be
l@ unacceﬂ%g%f l{q‘{ 0SS &Hgt%aﬁdg%r&@én&kéa O%e@%kgﬂ

avoi ded wi t hou nyie € acyl at ed,
N-al kyl at ed prﬁéﬁéﬁl%ﬁﬁlqﬁtﬁﬁﬁnﬁ Gﬁﬁuégébﬁpr?%%}¥%91hﬂf°Fﬁe purification
procedure for ghatispa®teily Puie iopehdolr 08 sivcaiai@Rct the invention
provi des a process for the preparation of an N-al kyl -acyl am no-
phenyl - carboxylic acid or carboxylic acid derivative by |iquid phase
acyl ation and Eabstbeesynthediy loft iodisanal cdesasiimeiingNO-161368,

ani no- phenyl - cat Re¥hhLa&cigl a(i%Eleiiw wErikéd ch;d%rs Gbkicyebeghpbact eri sed
In that said Nﬁalkg %@ LS ef ecte ﬁ addltl af  an alkglgtlng agent to
Rt Pogic

a sol ution cont8Pf Yeeactitoh®pf pYSREH ded Tn Water
dissolved therein with the addition of sodium hydroxide.

The N-alkylating agent, the coupling reagent _
epichlorohydrin, is then added. After the reaction is
complete it is gquenched with dilute hydrochloric acid
and further purification steps are carried out in order
to obtain satisfactorily pure iodixanol.

It has now been surprisingly found that the work-up of
the 5-Acetamide before the subsequent N-alkylation may
be avoided without unacceptable loss in yield or purity
of the acylated, N-alkylated product and without undue
complication of the purification procedure for that
product.

Thus viewed from one aspect the invention provides a
process for the preparation of an N-alkyl-acylamino-
phenyl-carboxylic acid or carboxylic acid derivative by
liquid phase acylation and subsequent N-alkylation of a
corresponding amino-phenyl-carboxylic acid (or
carboxylic acid derivative) characterised in that said
N-alkylation is effected by addition of an alkylating
agent to a solution containing the reaction products of
said acylation, ie. those that remain in solution during

the liquid phase acylation.



said ;acylation, ie. those that remain in solution during the |iquid phase
" acyl ation. WO 98/ 08805
PCT/ GB97/ 02335 -5- Viewed froman alternative aspect the invention provides

a process for Ww@ogsmepar ati on of an N-al kyl -acyl am no- phenypofgpddmsiski C
acid or carboxylic acid derivative conmpound conprising acylating an

am no- phenyl - carboxylic acid (or carboxylic acid derivative) in a liquid
phase, base hydrol ysing the acyl ated produst-to renove O acyl groups from
the N-acyl-amno internediate and, maintaining the liquid phase at a basic
pH, N al kyl at i nFitelwedNfaow| ami alt éxmagrived rapect | the hiemvengdess pobvities

i nvention, the %%%eesaykofaemwcsp%x@ewnosfcgﬁh@mm%waﬁ@abvatIve
starting product gre er ab a ound %%ﬁ%FHOf t hree am no

and car boxyl gr &8 CgRRo |39Hq1 ggre 3ﬁy ¥PFEVECi d or
derivative or ac@m@nundbeompmxsxng @owﬂadengvanlamnnd%ph@mwbemyrboxElld

derivative is nmgagy fgL 85&9&&;;-:11% %@ﬁ dei»&eatwe)armxfiea 1qqulan RERER" or

COOR* group where R* Is optional ated.a refera tionall
hydr ox3| at o d bReE BYRyP! Ys’tftﬁtcﬁér ﬁ‘&h’é éé E?%‘F‘E%y %%ﬁﬂ\?&fﬁdo éc}sfef er ablz

a triiodophenyl geonpsusfitompeli¢ iNAacyll-pmdnoal kiyéamadiatearindny| - tri i odophenyl
d and : I
conpound -an ”Dﬁ\talﬁééihﬂféa@&é’ 1%%1?1 ?h%&é' Qf’ qu{]glbﬂ el kyha ﬂgt%n%ny

carbonyl)-aniline, suc exanp e alkyl moiety o
al kyl ani nocar bof{e ¥ragplamine grbesmediatearry one or nore hydroxyl groups
and will typically contain up to 6, preferably up to 4 carbons. The

DR Eﬁgtgpace.iomr&%emveﬁc%ﬁeceﬁ@ iiiindgndfly) conveni ent
Y 9 ad car%oxyllc ac1d or carboxylzc acid derivative starting

product is preferably a a compound having a total of
three amino and carboxyl groups on the phenyl ring, eg.
an aminoisophthalic acid or derivative or a
diaminobenzoic acid or derivative. By carboxylic acid
derivative is meant for examplq a salt, ester or amide,
eg. an CONHR* or COOR* group where R* is optionally
hydroxylated alkyl preferably optionally hydroxylated
C,.¢ alkyl. Furthermore the starting compound is
preferably a triiodophenyl compound, particularly an
alkylamino-carbonyl-triiodophenyl compound and most
particularly a 2,4,6~triiodo-2,5-bis(alkylamino-
carbonyl) -aniline, such as 5-Amine for example. The
alkyl moiety of any alkylaminocarbonyl group will
preferably carry one or more hydroxyl groups and will
typically contain up to 6, preferably up to 4 carbons.

The acylation of the starting compound may be effected
using any convenient acylating agent, eg. an acetylating
agent such as for example an acid halide or more
preferably acetic anhydride.

Following the acylation, which is conveniently acid
catalysed, the product is base hydrolysed, eg. at pH 11
to 12, to remove unwanted O-acyl groups without
displacing the desired N-acyl groups. Base hydrolysis



~agent:such as for exanple an acid halide or nore preferably acetic
“anhydride. Follow ng the acylation, which is conveniently acid catalysed,
t he product is base hydrolysed, eg. at pH 11 to 12, to renove unwanted

O acyl groupg, sagydt di splacing the desired N—acyl groups sl ol ysi s
Vo sb1 ofsge” Wk bCy o3RRS may be

Wi th any organic or inorganic base but is preferably effected using an

i norgani ¢ base, eg. an alkali netal hydro&i e such as sodi um hydroxi de.
After the base hydrolysis, the solution pHis if necessary adjusted to an
appropri ate basiay bel withoanN-omganilcabroanpyearialbasenbulii ast he range
10-12), and 'pr‘%%bESQI%Uéff@étégu\éq_Wg GROinSrd MRS ralseonely Sysh as a

C err] al cohol ano optionally toget ﬁp mater) is added to

the reaction nﬁ%#ﬁﬂé BéF%*ehYQEﬁﬁﬁﬂf &he F@rs%ﬁtHquy TO¥1ffe reaction

m xture of the al kylating agent, thereby ensuring that the non-isol ated

| ntermedi at e d%?%reEof:hQrﬁgéé)'ﬁﬂix%l is, TBHS UOlksoP O gsygcessi ve

acyl ation and ation reacti o the reaction ned |uné i ntai ned at
a basic pH ananEESRP§XyP§ﬂ%RF%ﬁ(iﬁﬂﬂ? FBRH°PH%BH® Bjeater nidt
i sol ated from bhgyllagtbhongenedtalrly bdfthria the samxpedquent)N ahByifti on step.

The - alkyl at bgo0ea! eliselel wditedl ALY 811 aeslpidipaloRuLAoLE! £°

i nt er redi at e capa I nt roduci n e desired
al kyl group (oﬂla pRee P%orGQCHmQF 1re@rgionplluttagedhegy WafPno nitrogen.
Where the acyl ahedr)Nial kydad atb pHeduehctsoh nhbelesk befbeead dupkhg(ie.

containi ng two | odaphenyh g Py cHa® 3hkyi Sk RBAGR bR DE 2

bi functi onal
alkylating agent, thereby ensuring that the non-isolated

intermediate does not precipitate out.

Thus unlike prior successive acylation and N-alkylation
reactions, the reaction medium is maintained at a basic
pH and the N-acylated product (gnd the by-products) are
not isolated from the reaction mixture before the
subsequent N-alkylation step.

The N-alkylating agent used in the N-alkylation of the
non-isolated intermediate may be any alkylating agent
capable of introducing the desired alkyl group (or a
precursor for a desired group) at the acylamino
nitrogen. Where the acylated, N-alkylated product is
intended to be a dimer (ie. containing two iodophenyl
groups), the alkylating agent may be a bifunctional
coupling agent.

For the preparation of iohexol, 1l-halo-2,3-propanedicls
(eg. 1-chloro-2,3-propanediol) and glycidol are
preferred alkylating agents. For the preparation of
iopentol, l-halo-3-methoxy-2-propanols (eg. l-chloro-3-
methoxy-propancl) are preferred. For the production of
iodixanol a coupling agent such as a 1,3-halo-2-propanol
or more preferably epichlorohydrin may be used.



coupling agent. For the preparation of iohexol, 1-halo-2, 3-propanediols
“(eg. |-chloro-2, 3-propanediol) and glycidol are preferred al kyl ating
agents. For the preparation of iopentol, 1-halo-3-nethoxy-2-propanols (eg.

| -chl oro- 3- newumwssses opanol ) are preferred. For the product ip@R,@b7n23ss
I odi xanol a coupling agent such as a 1, 3-hal o-2-propanol or nore preferably

epi chl or ohydrin may be used. WO 98/ 08805

PCT/ GB97/ 02335 -7- The al kyl ation reaction ey be term nated conventionally
by quenching with acid, eg. HCl, and the acetylated, N alkyl ated product
may al so be wor kéBeuplephateinr giegicityonegay bye cysmmmigldtiedaciooment domahly
appropriate sol vegt qe&nsRl e i tH %cBe, e§0. HONE #Hd rmfeeae[e@gn]atéapqlﬂﬂl S.
Where t he N—alkygiﬁcylggﬁno c%fgugg is,a p%oduct %gch as _i ohexol , topentol
or iodixanol, thfs Wwor -Lﬂ?iﬁ) s MRY PO 80 CRE WIS AP MYERE PRI Lecondar y
producti on of aneX-rhy ewrstaddt zasdponfreovwwy aprfrapriater sehdept ooltict s, t he
product may be usglvést tisixd,t B0 BREEHE ahodedlc,f Hrikehogynt hetic steps,
eg. in the primary production of a non-ionic X-ray contrast agent. Thus the
process of the present invention allows N acylation and N-al kylation to be
effected as a ondbhgre EHymithedikylaehybanboe eradupt ils eqprpdect , suc¢heasand
materials w t houiohewbie, | Qgertlybe! dodngandlr RHiS WBkK-uBCHi &VaLHG i n the
purification of the eq?dggs uct cgnparqghﬁaor bet t.er purii% | evel s to those
achi eved when t W PR (Lt §2BnHSt FECR P 5 SRE2EY e PEBERCE IR 2f b wor k
up stages. The pXovasscaitudss pedsemt |Hwertemwforxs opheri end aptgcdedad i cabl e
to the preparati@he Brddifet talOBeNGsdl A& Whe starting material for

further synthetic steps, eg. in the primary production

of a non-ionic X-ray contrast agent.

Thus the process of the present invention allows N-
acylation and N-alkylation to be effected as a one-pot
synthesis achieving savings in equipment, time and
materials without undue loss iﬂ yield and, surprisingly,
achieving in the purification of the end product
comparable or better purity levels to those achieved
when the intermediate and the end product are both
subject to work up stages.

The process of the present invention is particularly
applicable to the preparation of the following N-alkyl-
acylaminophenyl X-ray contrast agents: iomeprol,
ioversol, ioxilan, iotrolan, ioxaglate, iodecimol, 2-
iopyrol, 2-iopiperidol, iohexol, iopentol, iodixanol and
the Schering products BP6 and BPS.

The invention will now be illustrated further by
- reference to the following non-limiting Examples.



Jacyl am nophenyl X-ray contrast agents: iomeprol, ioversol, ioxilan,
i otrol an, ioxaglate, iodecinol, 2- iopyrol, 2-iopiperidol, iohexol,
i opentol, iodixanol and the Schering products BP6 and BP8. The invention

Wi Il now be iy sknsgaat €d further by reference to the follow 2JLmting
Exanpl es. Wb 98/ 08805 ﬂlq/éw%ishsm

PCT/ G897/ 02335 -8- 5-Am no-N, N -bi s(2, 3-di hydr oxypropyl ) -2, 4, 6-

triiodoi sopht hal am de (388 g), acetic anhgdride (838 g) and p-tol uene
sulfonic acid (2 g) were m xed and heated to reflux for 1.5 hours, before
concentration tExappEqll y vi scous sol ution under reduced pressure. Methanol
(44 g) was added to the solution in several portions with distillation
under atnospheric pressure between each addition, followed by a final
portion of net BaAgine2BeNyyPiAlZmndihydsemyPEPPLst2144t water (40 n) was
added before stddiiiodgigbphbhelhidevicyas ght, . abepdE taiydrdHde Nigsoh) a

sol uti on nmade Scri a S t | ted. reactor at about
30[err]C, and é%d?%égo\;\nggﬂea&g%g%n ofa%%?gqrzpﬁf awﬁﬁegiﬁ%lﬁ:ﬁasan?lal Egaeéy
aqueous sodi umtiey desihde L0501 vp IRUTEQQ befpreocaneertiation to a

1- Chl or o- 2, 3- pARMIGdv9bcbds 1B eg,-ah@e& *ddeiite .and the pH was
further adj ustﬁi_}tg%gggdl(gﬂ\ h d“r’ox?c%e%gg vv{a%A;SZf %!a%nt.o a%%ut 1.5. Small
anounts of additi | &h1 Bt 0° 7, P Opafedl’dl 571D 6 hi®FVREPe added
during the firPorzdohguwstbidisfel leddononndart atmesphaziic peassiwa tine of
99 hours, the gpkueefNed8R Add it Foi1eweasey KhestiHRertion of

(wat er/acetonitrile as ?!Zggn%g vmp'fh t § foll oW ng ci,estu,lltls: | ohexol

94 4% 5_ Acet am& ano ) /6 sSma amoun O 1St ed water (40

ml) was added before stirring at 55°C overnight.

A portion (490 ml) of a solution made as described above
was added to a jacketed reactor at about 30°C, and
stirred with a speed of 150 rpm. The pH was raised by
agqueous sgodium hydroxide (50 w[v%, 190 ml) to about 12.
1-Chloro-2,3-propanediol (49 g) was added to the
solution, and the pH was further adjusted by sodium

'~ hydroxide (50 w/v%, 25 ml) to about 11.5. Small amounts
of additional l1l-chloro-2,3-propanediol (total 6 ml) were
added during the first 24 hours of the reaction. After
a total reaction time of 99 hours, the solution was
analyzed by reversed phase HPLC (water/acetonitrile as
eluent) with the following results:

Iohexol 94.4%
S-Acetamide 1.9%
5-Amine 0.6%

Other impurities 3.1%

EXAMPLE 2

S-Amino-N,N'-bis(2,3-dihydroxypropyl)-2,4,6-
triiodoisophthalamide (388 g), acetic anhydride (838 g)
and p-toluene sulfonic acid (2 g) were mixed and heated
to reflux for 1.5 hours, before concentration to a



5- Am ne 0.6% Gt her inpurities 3. 1% EXAMPLE 2

“ 5-Am no- N, N - bi s(2, 3-di hydroxypropyl )-2,4,6- triiodoi sophthal am de (388 @),
acetic anhydride (838 g) and p-toluene sulfonic acid (2 g) were m xed and
heated to ref MXx98088051. 5 hours, before concentration to a pcifeE%eR38305
PCT/ GB97/ 02335 -9- highly viscous solution under reduced pressure. Methanol
(44 g) was added to the solution in several portions with distillation
under at nospheric pressure betvveen each addiTion, followed by a final
portion of msth?? }1 %266 gg anount of d| stilled water (40 m) was
added before stirfPhy %Lts 1@‘& ungepofFediered RAESAYFesf a sol ution
made as descri b¥ethboud W Fidoed taddad] aokehedssbactcr iat sabewkl 35[err] C,

and stirred wi 2 8 sodi um
nydr oxi de (50 W@S%ﬁ‘%’%%%"“ CheRTeel 58 AT el @éﬁﬁoﬁ%&g%?%% de

sol ution (10 nl PEEKGER- € &délélf?& h&Ry1owed dparfo )Drw:@e efided, and
t he pH was adj umetHabatk(266 aout Al%mbgklsaad:ﬂmtarmm:s;tdﬂl&ﬁdwuﬂ’ehyd{é)xl de

solution. FUrthei)agehtadis HerbreCBLOERIHS TEL Bk 2rBLORGHO! (total 21 o)

wer e added after 2, 3, 4, and 6 hours of“reactlion. otal reaction
time of 53 hours, the mxture was anal yzed by HPLC (water/acetonitrile as
eluent) with tha pottbom n(rotewmllt 8f hopeMivion made as describ&d . £6ve

5- Acet anmi de was a%dec% tol'aecg“aékégkaereactor at about 35‘9,’ S;QdCI her
inmpurities ) . 8%

stirred with a speed of 150 rpm. The pH was raised by
aqueous sodium hydroxide (50 w/v%, 200 ml) to about 12.
Additional sodium hydroxide solution (10 ml) and 1-
chloro-3-methoxy-2-propanol (42 g) were added, and the
pPH was adjusted back to about 12 by small amounts of
sodium hydroxidé solution. Further additions of 1-
chloro-3-methoxy-2-propanol (total 21 g) were added
after 2, 3, 4, 5 and 6 hours of reaction. After a total
reaction time of 53 hours, the.mixture was analyzed by

HPLC (water/acetonitrile as eluent) with the following

results:
Iopentol 91.4%
5-Acetamide 1.6%
5-Amine _ 0.3%

Other impurities 6.8%
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- 10 -* dains: 1. In a preparation of an N al kyl -
acyl am no- phenyl - car boxylmmﬁﬂ‘iﬁlnﬂnuwﬂﬂxyl ic acid derivative by liquid
phase acyl ati on and subseguen ion of a corresponding

am no- phenyl wg@bg)sp¥es i ¢ acid (or carboxylic acid derivativ y 0233

| mprovenent conprising the addition of an al kylating agent to a Sofuti on
containing the reaction products of said acylation, to effect said

N-al kyl ation. 2. A process as clainmed {f claim1 wherein said
correspondi ng am no- phenyl carboxylic acid € ¢ derivative)
is a corrpounddfa\ﬁimﬁg a total of three ani nol dh SHEEDXWS BREdUfS on t he
phenyl ring theéreor. 3. A process as claijied | BRALACEDL, whérein said
correspondi ng am no- phenyl -carboxylic acid {or carpboxylic acid derivative)

is a triiodophenyl 1eoapeuddesd. for Al greparasichabfesh iN-Li@iim 1, wherein

sai d correspondi am nos - V] G .acl rhoxyl j.c, acid
derivati ve) i%d%ﬁ}%awlﬁyrﬁagﬁﬁ?ﬁé?%%‘{ F%i‘gdS%h‘(égﬁ’f’g&%p%uaﬁ&% 5. A
process as cl Aeriyatavel Bynliquidhphase sgvdatépPneandneibgpquent N-

am no- phenyl - cayQsyhion 8€i § EGFradpdiniiyg amafbdpHehyV-add Pbxyils

2,4,6-triiodo-3,.5 ,bis(alkylamno-carbpon -antling. 6. A process as
clainmed in cl ﬁdn%%’(o%héggﬁﬁxgag%% ?:%ﬁc{r %%%Fﬁgegm ﬁ%? p%"(?nrﬁv-e(%gf’%oxyl ic acid
(or carboxyl i ¢oupirdsdogi vhei #4841t kprs-afimamoalikilabing agent to a
di hydr oxypr op¥goiutitnbebhth PHOhS OHY HHla#id8. products of said

acylation, to effect said N-alkylation:

2. A process as claimed in claim 1 wherein said
corresponding amino-phenyl carboxylic acid (or
carboxylic acid derivative) is a compound having a total
of three amino and carboxyl groups on the phenyl ring
thereof.

3. A process as claimed in claim 1, wherein said
corresponding amino-phenyl-carboxylic acid (or
carboxylic acid derivative} is a triiodophenyl compound.

4. A process as claimed in claim 1, wherein said
corregsponding amino-phenyl-carboxylic acid (or
carboxylic acid derivative) is an alkylamino-carbonyl-
triiodophenyl compound.

5. A process as claimed in claim 1, wherein said
corresponding amino-phenyl-carboxylic acid (or
carboxylic acid derivative) is a 2,4,6-triiodo-2,5-
bis{alkylamino-carbonyl) -aniline.

6. A process as claimed in claim 1, wherein said
corresponding amino-phenyl-carboxylic acid (or
carboxylic acid derivative) is 5-amino-N-N'-bis(2,3-
dihydroxypropyl) -2, 4, 6-triiodophthalamide.

_—
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* A process as clained in cl aum' I" H IHH d correspondi ng
anm no- phenyl - carboxyl i ¢ aci acid derivative) contains an

al kyl am nocar begysog@sPup carryi ng one or nor e hydr oxyl gr OUpﬁcﬁfﬂgwozss
containing up to 6 carbon atons. 8. A process as claimed in alm

wherein said acylation is effected using an acid halide or acetic
anhydride. 9. A process as clained in.chaiml, wherein said al kylating
agent is selected fromthe group consisting of 1-halo-2, 3-propanediols,
glycidol, I-halwe: 3 rmt;kw@essﬁa@r emam@éa id, Srdid Q- 2whePPRROL S gnd

epi chl orohydr| n, ?{P ocess .far B gre a!?rat qn of 8n N-al kyl -

acyl am no- phenyt2% car 0 yélln@ Figospneay ?(%/)’I' YA 2§ {F i ve conpound
conpr.i si ng acyl earbegyliamaid- dphévgtival beontainsaend (or carboxylic acid
derivative) in @11& z:amlchd}!a&%n @agﬁoﬁydé@ﬁssmgg onlB€oaCHbAL &g, ct to

remove O acyl s fro | ting N-ac an no |nterrre and,
mai nt-ai ni ng th ‘S‘Iﬁ & §§é‘t5tmén%a‘§? ct?)l—f on‘ylaﬁ?'i“ﬂg sai d N- acyl ami no

i nt er nedi at e. 11 A process as clained in claim1 or claim10, being a
process for theg pre@ar;ﬁwc@@sogsacmﬂaé@s;n A §e' §a&AL A ramd he group

consi sting of ionepral |over§ oxi | i otr.al g | oxagl ate, i odecinol,
2- iopyrol, 2-i¥pficFois PERERERC ‘i’%’d@]t"’lﬂ agid 631?-9\1%1@5‘[ acetic
anhydride.
9. A process as claimed in claim 1, wherein said

alkylating agent is selected from the group consisting
of 1-halo-2,3-propanediols, glycidol, 1-halo-3-methoxy-
2-propanols, 1,3-halo-2-propanols and epichlorohydrin.

10. A process for the preparation of an N-alkyl-
acylamino-phenyl-carboxylic acid or carboxylic acid
derivative compound comprising acylating an amino-
phenyl -carboxylic acid (or carboxylic acid derivative)
in a liquid phase, base hydrolysing the acylated product
Lo remove O-acyl groups from the resulting N-acyl-amino
intermediate and, maintaining the liquid phase at a
basic pH, N-alkylating said N-acylamino intermediate.

11. A process as claimed in claim 1 or claim 10, being
a process for the preparation of a contrast agent
selected from the group consisting of iomeprol,
ioversol, ioxilan, iotrolan, ioxaglate, iodecimol, 2-
iopyrol, 2-iopiperideol, iohexol, iopentol and iodixanol.



