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‘Proceas 'for iohexol manufacture This invention relates to a process for
t he manufacture  of iohexol,

5-[ N- (2, 3- di hywe 88@88e4opy | )- acetam do]-N, N err] - PCT/GBI7/02332

bi s(2, 3-di hydroxypropyl)-2,4,6-triiodoi sopht hal am de. | ohexol is a
non-ioni c iodinated X-ray contrast agent hat has achi eved consi derabl e
mar ket success under the trade nanme OWN P QUE[err] The manuf acture
of such non-ionic contrast agents i nvol ves the production of the chem cal

drug substance (referred to as primary production) followed by
formulation into a drug product (referred to as secondary production).
Primary production usually sgcfoz huhéxc fagtuale synt hesis and a
t hor ough purification stage. Clearly for a connercral drug product it
Is inmportant for the primary production sta d§$ efficient and
econoni cal . Thésf imeenistap HedatgReksl 2p EEEEﬁ? 5 &hey MNYERGEYERoN
step-in which 5-ageiatexisr N, SN B2, Bi-8(Bydrdiiyxbmxipragmtiamido] -N, N' -
2,4,6-triiodoiso I | Ls" ¥ | ed in the
i quid phase i tRLRN 4 o B RGO BsaR AT 7, B, TP AR A qopeha1BRdGLS

2, 3-di hydr oxypropyl group at the nitrogen of the 5-acetam do group.

Fﬁ' lowing this 1pRexdi gﬂd a%Qhﬁ%GJonhl& ieak aheed fx-amyt henteaeti agentxt ur e.
This reaction is ribed . for exa [ ru

| ohexol is obtai ﬁgﬁéf mef%hlervgafétclg%ﬁgdeﬁa?geen Igz Ahcce\ém u%g‘é‘ gﬁe
1-ch|oro-2,3-probﬁﬁ@@r@#mQHOMNﬁﬁﬂ&UEﬁt tenperature in propyl ene glycol and
in the presence of sodiuntnethoxide. ﬁﬁter r epeat ed additions and

evapor ati ons of ﬁg ‘gr olg%/a%s (_Tglo\éc% gn_tm%n‘d corttrlea% th ani oni c

and cationic exc cru € product 1s evapo 5 to dryness
and Crysta|||zed1nvolves the productlon of the chemical drug substance

(referred to as primary production}) followed by
formulation into a drug product (referred to as
secondary production). Primary production usually
involves a multistep chemical synthesis and a thorough
purification stage. Clearly for a commercial drug
product it is important for the primary production stage

to be efficient and economical.

The final step in iohexol production is an N-alkylation
step in which 5-acetamido-N,N'-bis{2,3-dihydroxypropyl) -
2,4,6-triiodoisophthalamide (hereinafter "5-Acetamide")
is reacted in the liquid phase with an alkylating agent
to introduce the 2,3-dihydroxypropyl group at the
nitrogen of the 5-~acetamido group. Following this
reaction, ichexol is isolated from the reaction mixture.
This reaction is described for example in SE—7706792—4
where crude ichexol is obtained from the reaction
between 5-Acetamide and 1l-chloro-2,3-propanediol at
ambient temperature in propylene glycol and in the
presence of sodium methoxide. After repeated additions
and evaporations of the propylene glycol solvent and
treatment with anionic and cationic exchange resins, the
crude product is evaporated to dryness and crystallized
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-2- " froma second solvent, butanol. The product is then recrystallized
twi ce from but anol . The N-al kylation step is problematic because of the
possi bi | i t yWOP888%r oduct formation as a result of 0- al kKYNCAGRIAO23Bhd wi t h
N-al kyl ated i odinated X-ray contrast agents two or nore crystallizations
are often required in order to renove the O al kyl ated by-products. If, as

with the iohexol synthesis referred to ov t he oduct is to be
crystalli zegrﬁ’ﬁ‘t af PERPEASER ﬁﬁn‘éole‘l?)'é n@stg’me tQFé:P‘{“b%ct’iSorF vent nust
first be remecegstadlibgdetvapoe af¥yom bucairghess or by extensive azeotropic

distillation. However, as it is known fromcrystallization theory and

experience that _even small quantities qf. resi ,dueg sol verétt% from previ ous
steps may cab€eNaadkydebirnteRM S maf feiPesauas ot due to
changes i n popetbalitgt 66nbyopribdiwatnsfoturny Borg ey enmeduldaf dfh@ -~ eacti on

solvent is ' - fant e V., SRy VRS j ¢ ener gy

consuni ng o%g}{g??g#’%ﬁi %ﬁaaﬁgis%l??!ll S{Isu)aiegrad?f?%n o\% ﬁ{e%ﬁs{;duct t hr ough
prol onged ekposuRrEtt agentsateq ¢%MRFatdneEatallizatgions@yres @ffE@si ngly been
fA ound _tgat ZefBl Pedy inebhaep Iwafbn]lciarélaﬁcb - sl oAl arsd l:f}?-!’pﬂai&ﬂ:_ ﬂél? 5;]

cet am de cgpversion _jfeactio n t | i on,of the
resulting i gﬁeng Fﬁtéiéegﬁea{‘/%ﬁ |<%Lg %ﬁé}%@%@%&e‘&%&%x at?é%ﬁ?é B:ehr?oval of

t he reacti opredhebnispedobe puystalkizesh it Gxom & |seqandwadiverte crude

i ohexol progygtedNde Bl SPeiEEibn NEbIVeEnt ekt WirBY Hepl@enivedt aldg.zat i ons.
Thus in one, aspect the, resencﬁ I nventio }prow des. _a process f.or the
producti on BY ggﬂ@?ﬁ?:“@%' e proeRs c"?)“rrg?l FHFIEAS idfFotropic

5- acet am dodheti dlatibns( ZHGwevkhy drsxdtprigpnowts £x®n ri i odopht hal am de

with a 2, 3-.dLhydi oy R 28y | Al HRN el it d¥ eIRACEWIN Bnsghvent (the
reaction sol vent}tichargct erjée i n.that Saé;.gom ?d"ﬁ}" WO 98/ 08804

PCT/ GB97/ 02@¥3nt es o res:L_ ual solvents ALSLER S 2y
2- met hoxy- echasel aaodysopllization prymspdiwiget out of control

due to changes in supersaturation conditions, thorough
removal of the.reaction solvent is an important step.
Solvent removal however is an energy consuming operation
which also risks degradation of the product through
prolonged exposure to elevated temperatures.

It has now surprisingly been found that 2-methoxy-
ethanol can be used as a solvent for both the 5-
Acetamide conversion reaction and for subsequent
crystallization of the resulting ichexol thereby
avoiding the need for the exhaustive removal of the
reaction solvent before purification by crystallization
of the crude iohexol product and also reducing the need
for multiple crystallizations.

Thus in one aspect the present invention provides a
process for the production of iohexol, said process
comprising reacting 5-acetamido-N,N'-bis(2,3-
dihydroxypropyl) -2,4,6-triiodophthalamide with a 2,3-
dihydroxypropylating agent in the presence of a solvent
(the reaction solwvent}), characterised in that said



Viewed froma further aspect the invention provides a nethod for the
“puri-fication of iohexol conprising obtaining a solution of crude iohexol in
a first solvent (the crystallization solvent), causing iohexol to separate
out from sai d¥8 in solid formand washing the solid i BRESEITRL a
further solvent (the washing solvent) whereby to yield iohexol of inproved
purity, characterised in that said first sol vent-conprises isopropanol and

2-met hoxy- et hagel,ehf Gowgli8Es ri‘lzﬁéi:lﬁingféﬂﬁafi‘%ﬂ drfdl, 8Pptiohaneler ably 91:9
to 87:13 and nore preferably 90:10 to 88:12) and in that said further
sol vent conpr +88BTPRBPPLpanol . In a particularly preferred enbodi nent of
the process of the invention, iohexol produced by the process of the

nvention is 9yBagquenbhyaPHitRG dipddie v Nofherle slhe prByaptbEon. AS set

out -above, the process an od e invention involve the use of a
reaction sol veREhod Epysthe |puktfigrtdan aft 1aexelSoMPRGSi8Bvent. In al
these cases tHpcaohyRHtS HoBELIGY corimide fithexel do-r asdlivent sobegasd the
al cohol s specified, T eseng further. = ts.is not
preferred and‘%#ep?gggﬁ?fihégﬂﬁﬁb é?%%%&’roﬁ%¥§ﬁ#%ﬁ3§3 %ggtﬁgn of the tota
sol vent, eg. #eparakancup frAm saidElyent [ids soligh foryopng wasking
preferably | eghet BaDid YohéaedridgPeCifiidthed efcifvebly (tBeswhBAfng vol % in

total. In the crystallizati,on solvent, i.n.particuw ar,  _if t hanol and/ or
water is presﬁﬂixﬁgtg ¥REERY, it ﬂﬁﬁigil h%?@?e? bﬂ?bﬁgvﬁgggufﬁgx'z vol %
pref erably | esbataavetised Y%rartthads padidafiydte solvient 0oBpPYdEes  The

reaction solv b, i NGy 1 08804
PCT/GBQ?/OZSS%QSPP&ﬁg&%?'éﬂa B et RO RN a vo umevghggéeggf

-4-  _howeyer m
2- met hoxy- et hEREF %%H7i%%p?%ﬁﬁﬁuﬁpﬁﬁﬁfqﬁglyéé&f9e§9 éﬁ‘%g @%év PYs
i sopropanol npyeberalskyl, 9ol ern @8i:l2)undo i%0 thatysaddpfupbher, preferably

up to 80 vol % LBt PESHSEA Y iR pr® Mol % and nost preferably | ess than
10 vol % The %?g%ortion %# isog?oﬁgngﬁggkould preferably not be so high

that precipitation of iohexol occurs in the reaction nixture at the
reaction tenpehaiup&rticularly preferred embodiment of the process of

the invention, iochexol produced by the process of the
invention is subsequently purified by the method of the

invention.

As set out above, the process and method of the
invention involve the use of a reaction solvent, a
crystallization solvent and a washing solvent. 1In all
these cases the solvents used may contain further co-
solvents beyond the alcohols specified. The presence of
such further co-solvents is not preferred and if present
they preferably form a wminor fraction of the total
solvent, eg. less than 10 vol%, preferably less than 5
vol%, more preferably less than 2 vol%'and egpecially
preferably less than 1 vol% in total. 1In the
crystallization solvent in particular, if methanol and/
or water is present as a co-solvent this is preferably
as less than 2 vol%, preferably less than 1 vol% and
especially less than 0.5 vol%.

The reaction solvent preferably is 2-methoxy-ethanol;



In the'crystallization solvent or suspension, the lower limt for

2- met hoxy- et hanol content is inportant to ensure easy dissolution of the
crude iohexol. The upper limt is inmportant to ensure iohexol crystallizes
out rather tR¥A¥¥P¥s an anorphous solid. The process of PEEGBIN@IRI on is
preferably effected in the presence of a base, conveniently an organic or

I norgani ¢ base which is soluble in thefr%aétion sol vent. | norganic bases,

such as al kal,i metal hydroxides, eqg. sodiun1hﬁdroiide, are referLed. The
base may conVEMieNRH P FExtE Of GoRMEERPFYrrER8NGE 309 18CBTPARLf erabl y
1.0 to 1.5, nmuyedepasedy ecaf up Acevbanvdédt Yhepeocpabatemay bsedsed, t he

process, the doaRfdd: sy e eloll Y8180 ; BpBUBRABL NOp R EOr B A0 co
organi c acrds nmay b

| norgani ¢ or y be_ used; however | norganic acids, such as
HO , “are prefé® gl mexe prgderghlimyPoEonofi Y81 8d28@gM™e8Yy HPLC, to
determ ne t heprferapliyaliesst apanattowkbl k. quthe hpngpshoibn dfike pl ace.

Cenerally, t r i | e 0 orged . f e | hours, eg.
12 to 48, pap'teslo(?%%ﬁaln%al htogx_lgo,p Q%gg %?gl urelﬁéhflsﬁggo Rfl’%@ %?i‘;l ating agent
used in the pmesdestagyiope ofnyohgxnl egpubteinfthet redckioy mixture

2, 3-di hydr oxypr i r@a@eRodt rehperhtaegen of the acetam de group.

1- Hal 0- 2, 3- propanediols, eg. 1l-chloro-2, 3-propanediol, and glycidol

WO 98/ 08804 PCT/ GB97/ 02332 are
particul arly Igr ¢her cayssbljizatignagehvent or Fhepensters Yie tirwémventi on

i s conveni entyliy1@f fr@et ednRknoxG-e¥aLAdL! 88REEAE ULS, iforeant 5[ err] C,
preferably 30 to 40[ err erabl y about 35[er

C as_d nost gr e{\ é u _JE#FC.
Fol | owi ng’ t eCRENEE 67581 ALREOLULLPPoRT FRB FENBRo1CREFR4 et i b JHRRREt may
be separ at ed lfindm tilke impbreanr €g9. ensbhyecibohexrgl soysentlizeporwt i on and/ or

addi tion of %ath%QIK%%gXEPQanéniﬁﬂBEBﬂéﬂglséfi&@iCh i ohexol is less

sol ubl e. The crude io tal ned, optionally after washing, eg. with
i sopropanol, nmay then be purified preferably by recrystallization.
The process of the invention is .preferably effected in

the presence of a base, conveniently an organic or
inorganic base which is soluble in the reaction solvent.
Inorganic bases, such as alkali metal hydroxides, eg.
sodium hydroxide, are preferred. The base may
conveniently be used in concentrations of 1.0 to 2.0,
preferably 1.0 to 1.5, moles per mole of 5-Acetamide.
Where a base is used in the process, the reaction may be
terminated by quenching with an acid. Inorganic or
organic acids may be used; however inorganic acids, such
as HCl, are preferred. '

The reaction may be monitored, eg. by HPLC, to determine
the appropriate stage at which quenching should take
place. Generally, the reaction will be allowed to
proceed for several hours, eg. 12 to 48, particularly 18
to 30, before quenching.

The alkylating agent used in the process may be any
agent capable of introducing a 2,3-dihydroxypropyl group
at the nitrogen of the acetamide group. 1-Halo-2,3-
propanediolg, eg. l-chloro-2,3-propanediol, and glycidol



In the nmethod of the invention, the crude iohexol starting material,
typi.cally less than 97.5% purity (by HPLC area percentage), is first

di ssolved in the crystallization solvent. In one particularl referred
enbodi nent, tMOBIBIE on used may sinply be the reaction rﬁ‘;i'%’/r&'i%é’"?:’%m t he
process of the invention, optionally after adjustnent of its salt

content, with the i sopr opanol / 2- met hoxy= €t tanol content of the solvent if
necessary al so bei ng adj,usted, eg. addi tj.o f, _isopropanol, to fall

M hin the rati GFe pattica anbyyBreEdrFed 4 Lo ng, 252RERD O
crystallization of the iohexol may be all that is required, resulting in
savings 1n equy ce®3€b8Y tAR0i ARERE i -is conVaRieh¥3jabFE&atd@Mat

sol vent may then be partly renoved eg..at eleyated t erature and/ or
reduced pressur &leyaged FﬁE‘PFEQ‘E\"EﬁéngeSFor?e'io‘}O é%’sﬁenQFﬁﬁgP%bfYI%%rtéﬂ and
the iohexol igof@shad mbsh pihefewwdilin@snity&5CC. pref erably hot

| sopropanol, before being dried, preferably at el evated tenperature (eg.

50[err] C) and reduced pressure. , If desired, aqne or nore further
recrystal | izati dwdlowdng tereirayien of Ahe Firacsivent theyiphexs! ect ed.
However , redetiBh08eB4uct may be separated from the solvent, eg.

PCT/ GB97/ 02332 . ~0- _ | r ' hese have not
been found to béoynecggsl%ggy \?\no%ﬁ?rtl%ee‘f?g%ﬁatc%roystaelfldlr)ioga??%#%?}élcglénag i ohexol
of a purity whi GPlLvengr SuEEr af haFCRIRBRRC kA Whighs tpbekal 4f cbe¥ than
99% and is suitsldleQr whe trudeciviietol hrdisiednopt FehashE aiftady
production the iohexal shoul di&rlef%&)gqbliﬁbf vemg C glt gné of If S 4han 1%
especially pref SPEO9r 88 - t WAk o c( >'ar g g Fte ?)p%lf G % kyl ati on
by- products). Ppreferehignbyore¢xystddkigattiad f urt her by the foll owi ng
non-limting Exanples. EXAPLE 1 2- Met hoxy- et hanol (278 ml) and sodi um
hydroxide (189) wetg.addef 502 LRACKEHhAASS the2ekRhe Aghetdi red for
' starting material, typically less than 97.5% purity (by

HPLC area percentage), is first dissolved in the

crystallization solvent. In one particularly preferred

embodiment, the solution used may simply be the reaction

mixture from the process of the invention, optionally

after adjustment of its salt content, with the

isopropanol/2-methoxy-ethanol content of the solvent if

necessary also being adjusted, eg. by addition of

isopropanol, to fall within the ratios specified above.

If this is done, a single crystallization of the iohexol

may be all that is required, resulting in savings in

equipment, energy and material.

The crystallization solvent may then be partly removed,
eg. at elevated temperature and/or reduced pressure, and
the resulting ichexol suspension is filtered and the
iohexol is washed with the washing solvent, preferably
hot isopropancl, before being dried, preferably at
elevated temperature {(eg. 50°C) and reduced pressure.

If desired, one or more further recrystallizations from
the crystallization solvent may be effected. However,



two hours at 20[err]C. 5-Acetanido-N, N -bis(2,3-di hydroxy-
propyl)-2,4,6-triiodoi sopht hal am de (283g) was added to the reactor, and
the m xture stirred overnight at 45[err]C, before it was allowed to cool to
30[err]C. 1- P WEY 3. propanedi ol (45g) was added to the Boi/GB7m3s2t he
tenperature set to 35[err]C after 90 m nutes, 1-chloro-2,3- propanedi ol
(3g) added after two hours, and the reaction was allowed to proceed for 24
hours before,qu (e k30,60 t e d ' ' . The
reaction m xtlgr Q\%gggtgﬁ%hgﬁgl 9‘5‘% %@Hﬁi%“(ﬁa er ?E%gbe‘?cgln%é% €,” 10 cm

col um), gi vWa§ht kBef SErFSH AyYPEaLliZation yieldipg siohexol of a

97. 9% Spageteniviach, Nsegibabes (Eha3n dodysit 0xynd oty lparticular
2,4,6-triiodgi 39p thgham’ 93% and is 'tablétfs:%u ., O al Eél‘dat ed

subst ances 9reater than ’ b® 5895 Per'Thpdt iFedary

0.56% ryodogtdes04 (For secondary production the iohexol

Fgg/$597/?23§ﬁou18 ref?ﬁgplythave a c%nt%F% of‘leé@“ﬂﬂﬁﬁii@, Crude i ohexol
g) containin : W wat e S adde m re o

2- met hoxy- et ﬁﬁﬁgf’1?§2Yn9fe%ﬁﬁa}?i%\£f%%n%‘a? 362)5669711 )ép[ ‘G 393 j acket ed

react or equi ppedent) hofi deshkylatiostbyrproduckas) cool er. The suspensi on was
heat ed under stirring (400 rpm wth the foll ow ng tenperature gradient:
20[err] C for_30 m nutes, .20 err%%70[err]c during 60 minutes

70[ err] C for Thdspinvession is7hlbuserated ABTEhPBEhitha &ollowing ref | ux
at 93[ err] C nea-bbistind, Exiveplesper ature was held constant for 20 hours
before cooling to 75[err]C during 60 m nutes. The white suspension was then
filtered through a hot vacuum nutch, and the crystals washed on the filter
with hot is Bl1(5 x 15 nl) before drying under reduced pressure at
50[ err] C overni ght. HPLC anal yses (water/acetonitrile, 25 cm colum) were
per f or ed bef of¢ A0 ALERLASTY B R ARD ol ik TR IR s QY TN Tabl e

were added to a jacketed glass reactor and stirred for
two hours at 20°C. 5-Acetamido-N,N'-bis(2,3-dihydroxy-
propyl)-2,4,6-triiodoisophthalamide (283g) was added to
the reactor, and the mixture stirred overnight at. 45°C,
before it was allowed to cool to 30°C. 1-Chloro-2,3-
propanediol (45g) was added to the solution, the
temperature set to 35°C after 80 minutes, l-chloxro-2,3-
propanedicl (3g) added after two hours, and the reaction
was allowed to proceed for 24 hours before quenching
with concentrated hydrochloric acid (1 ml). The
reaction mixture was then analyzed by HPLC (water/
acetonitrile, 10 cm ceclumn), giving the following

regults:
Ichexol 97.9%
S-acetamido-N,N'-bisg (2, 3-dihydroxypropyl) -
2,4,6-triiodoisophthalamide 1.03%
O-alkylated substances , 0.56%

Other impurities 0.56%



TablesI. HPLC results (area % Peaks Bef or e

*After ° crystallization crystallization |Iohexol
97.3 . 99.1 5-acetam do- N, N bi s(2, 3- di hydroxypropyl)-2, 4, 6-
triiodoi sopht WA %5{pe8e 0. 99 0.28 O al IBETHIRIF02332
subst ances 0. 68 0.51 O her rel ated substances
0.99 0.15 T i s - 8 -

1. A nethod for the purification of crude iohexol 5 conpri si ng causi ng
i ohexol to separdtf&Eoft in solid form froma first solvent and
washi ng the solid iohexol with a further solvent to yield iohexol of

| mproved puri . i I St o) L Si i ropanol_.an

2- met hoxy- tc)E'Udéet ﬁgrrllg?&lln ‘2’5% Srarg{:%{g{g%%gomér osvyrﬁg%:“% i 8’ :slgdgﬁgl sai d

10 - further tSoly@dXtRSpPLs2nBeriepy opliamel (43 ml) And A net hod as

gl ai med !3 cll\laismpko]pmaueimzshawrmdea 1 L jackeved reactiiiraieqedpprdr eacting
-acet am do- re]- . . .

bi s(2, 3- di hde'%I;[??/‘ Folsrianisal FEITERG DM Hifife e sugPepsion

2, 3- di hydr oxyWe&ppratedgungdent st hrpingt (XY -rpm) witdy tdeolfodddwingti onal |y,

i sopropanol agelperbheaski gRadient:sol vent, and optionally adjusting the

salt content and/ or the isopropanol/2-nmethoxy-ethanol content. 20

3. In a process for the production of iohexol conpri sing reacting

5-acet am do- N, N er Bp2®i $¢2, 30 minutes

di hydr oxypropyl) - 234,674 4d I2330RB0 R2habkde Wi th a 2, 3- .

di hydroxypropyl ati ng, agent, the i nprovenent conprising effecting said
process in the pregaHEefaﬁ 20 RIRGSS, 25 sol vent conpri si ng

2- met hoxy- et hanol a0tk 93 idunzinkyy 60 minutesopropanol to provide a sol ution

of crude iohexol; and purifying the crude iohexol in a solvent
conpri si ng isoEropanoI and 2-net hoxy-et hanol in a vol une ' rati o of
from 93:7 to B5te5 rebidxndti dh&xaas Ghsapredr ethe temperalginel was m and

washi ng the shéld tohexaht WEdbH 20 hours fhefidier coalliagt t6oNpre dulting

i sopr opanol t@oy&fﬁgtéghexfﬁe white suspension was then filtered
through a hot wvacuum nutch, and the crystals washed on
the filter with hot isopropancl (5 x 15 ml) before
drying under reduced pressure at 50°C overnight.

HPLC analyses {(water/acetonitrile, 25 cm column) were
performed before and after crystallization. The results

are shown in Table I below.

Table I. HPLC results {(area %)

Peaks Before After
crystallization | crystallization
Icohexol 97.3 99.1

5-acetamido-N,N'bis(2,3-
dihydroxypropyl)-2,4,6-
triiodoisophthalamide 0.99 0.28

O-~alkylated substances 0.68 0.51

Other related substances 0.99 0.15




of inproved puri A process ‘as clainmed in claim3, wherein

"sai d- 35" reactlon sol ve” , ”m nﬂgﬂmm t hanol . 5. A process as
clained in claim3, where

-9 - Mﬁympr opyl ating agént %i s*a 1-hal o-2, 3-pr opBREERS102332  or
gl yci dol . . A process as claimed in claim 3 wherein said 5
sol ution of crude | ohexol is obtained by the initial reaction to form
t he i ohexol, optionally after adj usBrment of its sal t content and/or
i sopr opanol / 2- met hoxy- et hanol cont gat e ~ln a process for
the production of iohexol conprisin THI&SHEETQHAS BEEN

5- acet ani do- N, SkaidRE: bj s( 2, 3- REPLACED
di hydr oxypropyl)-2,4,6-triiodoi sophthal a

di hydr oxypropylatin ent the Qe r| Sin effecting said
process in 2- thoxg ?h%ﬁ%ﬁ:e fﬂr%r:pt ?ggg P on so%vheer’lctc’land subsequent | y
adj usting the samprising Jcm@mg anarstamido Nt kg (btIranol cont ent of

the r eaCHhﬁS}dE‘éﬂf'ﬂfé 0 m QV Isdezaleebghtaalml@é uder ehexal;

and purifying t ﬁgﬁr ude i o )g% in_a so EB cont ai ni n |so ropanol
and 2- net hoxy- StAEABPXYRT P %’en o BPTPY IR Y3 PP

causi ng i ohexoeffecséparsasd procesgutini ﬁhsopr€|8¢@¢¢ncaﬁ1ch W@slmeng the solid

i ohexol with' comprik$a r@ﬂﬁé&io;@ﬂéﬁ&ﬁh@ll ehexobpeioamfved purity.
8. A process as ¢laimed.in claim?7, wherein said

di hydroxypropylléPPﬁﬁpéﬁ%}nt is a 1-hal 0-2, 3- pr opanedi ol or glycidol.

2. A process as claimed in claim 1, wherein said
solvent comprises 2-methoxy-ethanol and isopropanol.

3. A process as claimed in claim 1, wherein said
solvent comprises 2-methoxy-ethanol and 0-95 vol$%
relative thereto of isopropanol.

4. A process as claimed in claim 1, wherein said 2,3-
dihydroxypropylating agent is a l-halo-2,3-propanediol
or glycidol.

5. A method for the purification of iohexol comprising
obtaining a solution of crude iohexeol in a first
solvent, causing iochexol to separate out from said
solvent in solid form and washing the solid iochexol with
a further solvent whereby to yield iohexol of improved
impurity, said first solvent comprising isopropanol and
2-methoxy-ethanol in a volume ratio of from 93:7 to
85:15 and gaid further sclvent comprising isopropancl.

6. A method as claimed in claim 5, wherein said
solution of crude iohexol is a solution obtained by the
process of claim.l, optionally after adjustment of its
salt content and/or isopropanol/2-methoxy-ethanol
content .
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