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G useppe et aI --6398M Description of the i ndUSden%hettﬂ\@ﬂis'egﬁe h&vihng
title: FMst "A PROCESS FOR THE PREPARATI ON CF (S)-N, N - BI §[ 2- HYDROXY- 1

5 0o e S DR AP SR B e of - Bracco 5. p
TNt andardRpCEas FoR! rei BRppiiaTiobhoF Wiy %@?ﬂ%ﬁfokﬁ@iii o

relates to a process for the preparation of (S)-N N

bi s[ 2- hy (HYDROX YVME THY R TH Y] 2-BY DROK)YH OX OPROPYIOAMING A 0]

2,4,6-triiodo-1, 3- benzenedi carboxam de (I), starting from
S-ami no- Bl 0D0-1,3- ENEDICARB MIDE?
hydr oxy- 1%Tg$lgxymstlﬁ IB) % HF? Cf)‘ tl‘(l)l -1, 3- benzenedi car boxam de

LR BT, ", BRI SF A & Tl il e

~/ 1 OH\ NHR\ NH NH h~ C]—IOAclOC]—IIO(mII) . Wherein Ris a
group of Seatimgini A or BMilan- OCOR3 R~ A= B= R-Se@buibe ihamberofionamerc?,
which are the sane or different, are hydrogen,Indu§ry, MdalahaledlmﬁQM
group, wherein R4 |s a straight or bxanched C@e&‘}n@érkb/booo MilanBi anchet ti

Bracco Mnoja S.r.|. Bianchetti G useppe et al -- group; is a straight
or branched C k ound of, f known
% lopaetdo) il Hfﬁ@e%tfmt Hﬁagﬁpﬁf%&"@%ﬂ%ﬁ%f% %nrﬁp&&'fléb?“? YA O
contrast a ents in the wor irst described in GB | 472050,

wher e i t didyrivrisexy- lb@xdr@xxﬁmél@éléetbmﬂriﬁ@dhwdrq&ye folapsepyijaminele has
been reported: OCH ' H2/ca’ O OH ~ Chlorination 4 reaction with

(s)-2- (a@e—‘t,ﬁLt@my&ipﬂqbd&mknedﬂcaﬁbmm M) ~sthrtiwg Hr&OPF-Amino-N,Ehkbx{R2de w |
oH ~ ti, HO1 01 OOHocl pnidation with ~~1

2- am no- b i152) SHAgige OAc | ~OH
O O The a gg@%?m&bﬁgﬁneﬁgﬁ&ﬁagz Lt%gtﬂllég?llvzé be('r:%gh% CLlrbor ove lﬁ’fromthe

i ndustrial po i ew, especially as regards the environne

in parti éﬁF&dl%éﬁ)(ﬁ%n}% use of thionyl chloride, whi ch lmw mﬂn“ﬁfﬁmm used
in large amounts. An advant ageous process for the prepara

conpound of f&chame [ 1) has now been found. The process of thesdnyention
conprises: a) protecting the hhydroxy groups of conpound (Il) OHONH OH 1 1
~OH H~\ | NH ~CH | O(,.,IIQH_C 4 - Bianchetti Bracco Mnoja S.r.I.

Bi anchetti G useppe e:t OH

OH a
HN oH HN
1 O

an (m
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[e) NHR O NH~

OH
1 1 I I

s 9 [9) 0 o
\‘)LNH NHR NH —<:
N
H OH
OAc 1 ] OH 1 ]
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*150150%
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wherein R is a group of formula A or

O -

R

g & OCOR,

wherein R; and R,, which are the same or different, are hydrogen, a

C,+C4 alkyl or an OR,4 group, wherein R, is a straight or branched C,+C, alkyl



W t'h a suitable protecting agent, to-gi-ve the cBimpoheds Biacé®r Mihaja( Slil), o

Nt | r i Nt-IR1 O wherein Ris a group of f%mﬂcﬁeﬁlf(ﬁuﬁeﬁ ecar a1 R~ A=
B= ocor ~ vvherel n R( and R2, which are the sane or different, are hydrogen,

a.Cl-c4 or a OR4 group, wherein R4 is a straight or branched Cl=C4

al kyl gr up, ’R3 is a straight or branched C1=C4 al kyl group; b) acyl ating
the amno gro in position 5 of th d of formula (I11), by reaction
with at Ieastﬁgdé aniraig t@SW@“@&é‘éfm%gﬁpgmyl chloride to give the
conmpounds of formula (I1V) onMk ¢ O\ ~1 YNHDbl1 ac f O (Mwherein Ris as
defi ned aboveThe)cdmgoohy sifsfoeinutlh€lpr ettech iingnomaups Ippamedol, an dnkeof

hydr oxy groups of the corrpound of fornmula (1V). The preparation of the
conpound g @ de1 el 2@ i Glon- e rw@g Qﬁﬂbaéo‘ﬁtfé% gEﬁ‘tspﬁfe&?er RN Of

(rrr), can be carrl ed o known rmet ho as disclosed 1n GB 1472050, CH

& useppe Bl kY dirsf %‘sacrﬁ%?cﬁaas‘%ﬁ%?ﬁéb ralsaf a6y SHGESs Y dbhpdisReSr
formula (11) are those disclosed in GB 1472050 and CH 627653, not providing

the use omtlimedin tha follpwigendeherne haabeenirepgitedn ori de, which causes
envi ronnment al probl ens. The preparation of (I II) |s carried out by reaction

of conpound (I th 1.k a reaCrart asugbriagonan 2 ehydeeaaronamK@;-m(heetyl@\ympanoyl
in the correspondi ng aﬂ&illﬁlhorpr I ! f@nmmaanl r i dehl@idean ort hoest er
to selectively tegi the hydr gr gups. WA Fesents a group of
ar
/O

formula A tKé& preplaration of "¢o d (I) |s out according to
Schene 2, Schene 2 °0H C NH~ O—|I NI| H7NOO-|I O---(~\ /R A~_

RZOQ~ONH—(XR’ OR7§ , ? ~~R ~- OH \ NHHNOI O (Il Al
q |] OH O NH ~ R ~°©NHxdudaridn with | | O" o2 NH
! 2-amino-1,3- propandlole I 1 o ¢ hydrolysis

OH =
\ru\ Cl \)L NH
l
OH
OAc I o)

The above process, although quite effective, can be irﬁproved from the
industrial point of view, especially as regards the environment protection, in
particular avoiding the use of thionyl chloride, which is normally used in large
amounts.

An advantageous process for the preparation of the compound of formula
(I) has now been found.

The process of the invention comprises:

a) protecting the hydroxy groups of compound (1)
OH
0 NH{
] , OH
OH
A
OH




\ I' NH-O~ Rc~ Ol ~OHNHJC\ ~\ J4N ~1 ~RBrahthéhi Gacto OMifbjal S@.Ipv
A) (1) wherein step a) is carried out as descri]@ﬁl@cﬁg@ye{}iulgéﬁf)@rétegl

conmpounds of fornmula (111 A) are those of general formula (I B) and (111
C), wherein . I ' 0 e =~ i1y ~0 O NH
R I/ 1\ I Rﬁk@efg Sﬁlﬁﬁl%é@t‘?&fﬁ%ggéfflE%?E\aé]ﬁ%oél?\rﬂgﬂ%%%ﬁ(}m%ﬂggm)’l NH- (
~~ HH/N~ORs | O(lIlIl © - 6 - Bianchetti Bracco Mnoja S.r.|.

Bi anchetti G useppe et al Anong the unds of general formula (11l B),

particularly preferred t is the co
5-am no-N, N -bi s(2, 2-di net hyl -1, 3-
yl)-2,4,6-triiodo-1, 3- benzenedi car deyrherein R5 is nethyl; anong the
conpounds of general formula (I11 “‘f’:), conmpound of formula (VI) 5-am no
N, N - bi s(2- et hoxy-1, 3-di oxan-5-yl)-2,4,6°triiodo-1, 3-benzenedi car boxani de
in which R5 is ethyl. OONHOIl 1 O\@d NH Htv: Ol O(V) /~ OO NH(
~JC-H-~OEt | UH,1~J\ | NH~ ~ H~OEt | Orvn The reaction conditions
in the preparation of .the conpounds of fornula (l111) depend on the
protecting gr 3dsrempRdyacropprofiieemplafaptBi on of compounds of formula (111
A) (Schene 2), step a) is carried out enploying fromabout 2 to 3 nol of
the correspondi ng protecting agent per nol of c ound (I1), in the
presence of an aprotic dipola §SI<;fnt or (%a:m ture of inert solvents.
In particular, in the prépar‘a{igq thé=co ounds of formula (111 A) an
acidic catalyst will be preferably used, in amounts of 0.1=2 nol per nol of
(I'1); suitabl e,acidspt hat n be. |l oyed in this,step are sirong acids,
such as sul fu?"fl"(?,relﬁeﬁﬂa %3?%" o‘ﬁﬁbcf?’ngfﬁf gﬁ%eﬁ?&%loiro‘il}i%éergwd Wdf’% Pt @ aci d,
or carboxylic acids, such as formic, acetjic, or propionic acid. The

pr ef er r e 1efpladkldor 8 {dRmtesouporiyhensss Rausetisiraigdt @ bipnehed KaKaadkybn of
the conmpound of formula (111 B) are dial kylketons of fornula (RS)2C=0 or
the correspondi ng ketals of fornula (RS)ZC(OR6)2, or dialkyl ketones
(RS)2C=0O together with al kyl orthoformate of fornmula HC(OR4)3; in the case

of conpounds Rfé_ié%{%@h{6¢]Brac&°h&alélwc4g‘ﬂ%?péﬁq{ te - 7 - Bianchetti

Bracco M noja anchettl usepp C(OR5) 3 wherein R5 and R6,
whi ch are the sanme or different, axe.a C--C4 straight al kyl gr ) id
Feactant s ar ePyanslaing s ST ssht dnreriiae 3 ehsfe capmaindaf hamfy
conpound i(‘III), under anhydrous conditions. The presence of water can indeed
pronot e (HE), Bxiredoptdne wildgpttrast onednot e (Syi2reanetyloxy)propanoyl chloride

oynd of formla (V)
~5

(=3

to give the compounds of formula (IV)

o] NHR
t t
o]
ﬁ)t NHR
NH
OAc { o]
(32}

wherein R is as defined above;

¢) hydrolysis of the protecting groups present on the hydroxy groups of
the compound of formula (IV).

The preparation of the compound of formula (II), which is an
intermediate for the preparation of (IIl), can be carried out by known methods,

as disclosed in GB 1472050, CH 627653 or US 5,278,311.



Step a) ‘occurs at a tenperature ranging from SHiahettd Wradcoa Maimgjhe$ irdn
time from5 mnutes to 30 hours, depending on Bienclesacit &itisgpst tebealenpl oyed
conditions. Particularly preferred for the hydroxy protection is 2,2

di met hoxypr Opgfe;geﬁéd%eim fd? %@gﬁatﬁﬁ)ﬁﬁ(gmﬁ&fm@'é@ﬂlp&aﬁm{ﬂ af)(gl)_dfy

t he reaction Ium SO as to obt compound of tformula (V), in the

presence of .ethyl. at hof or to i coppound.of formul g (V).
The pr epdalliosh ‘decol@é 5@@%‘9\}?92@%8@1@2%@@75% PQgBB%‘P%H%/g HOYSF Y a
solution of (Il) into N, N-dinethylacetam de and 0.1 nol of sul phuric acid
and 3 nothlefinatipgdiagentsoxyph oparidigperl eblordde, cvhpeluneayses) eaviranmsipdr at ur e
of 25C. Anal ogously, the preferred preparation of conmpound (VI) is carried
out by ds@mdemg. a solution of (11) in N, Ndinethylacetam de and 0.1 nol of
met hansul phuric acid and 2.2 nol of triethyl orthoformate per nol of (I1)

at a termerat?ﬁglpggpééﬁon;@gé@qmaﬁik@fbucefb '?Qe%cii%”@ﬁ %&gﬁgﬁﬁﬁt(ﬁg%% (V)

and (VI), and a neutr ion 0 he aci d catal ys concentration
of the obtained solution tqQ residue, the isolatign of the two prodycts is
carried daEAHgNCHYRh & ANUAPEYIS b ketens eieos MiueResRandine ROt ¢ hen
from ethanol and fromwater. \WWen according to Schene 1 R represents a
group B,kethk fprmpanatdmrydoidec onpauadhesdter $o catedtbatly girotant ahei mgdrioayScheme
3. ~oco~ $. oco-~ Scheme 3 OHONHOnl 1/ 1 ~OHNHj H/INOH1 O- 8 -

Bi anchet%lio sacco Mnoja S.r.|l. Bianchetti G useppe et al ~ocoR, O NH ~
OCOR3 1 , b) , VI NI1 ' OCOt~ 1| O (11l D OCOR ~//-- OHONH- O

i, me. . 10 BB IR o i o Pk PP tonsaf bt eRs or
1= a group,

: p .
5- Ami no- 0) ¢ bR aekrepeyding traeksdpes hyl et hyl ]-2, 4, 6-trii odo-1, 3
benzendi car boxam de of forrmula (VII) in which R3is nethyl, is particularly

preferred. ~ofdwdie@ NH ~ OCOCH, | | ~ —d NH H, ~N OCOCH, | O (V11)

The reaction of step a) in Schene 3 isEEEE%ZL%<ﬁhrried out using at | east

four nol of the corresponding protecting a der nmol of conpound (I1),

preferably in the presence of Pprotic dipolar s nt, of pyridine or of
1R7

and
a mxture of inert solvents. f‘n{;’gﬁe of conpo ¢ II}< the protection of
t he hydroxy groups of co (I'l) is carrie ut. by reaction with acetic
a)
H,N

anhydride in pyridine, NH - N Ak, Y
Lo i

I O ]

on an A
R OH
1
O _NH ><R o NH<:
| o = OH
c ! I ]
o] R c) o OH
\ NH >< l NH
] NH d ® NH o
; OAc i 0 OH 1 o}

(v A) )

wherein step a) is carried out as described above.
Preferred compounds of formula (IIT A) are those of general formula (III

B) and (III C), wherein Rs represents a straight or branched C;+C4 alkyl group;

) 0
R ey
I 1
NH‘CO><R$ NH—<:O>(H
X R, HN d OR,
o

10 !

[U182)] Q)



preferably at a tenperature of 10=60C6 -i n anhydBiush@yir iBiaoeo f Mindjd S.122

hours, depending on the conditions enployed. ThBiaWc%HPtthseFEé"@tt gfd from
the m xture of the final reaction by precipitation, after difution with

water. Step b) i i i i . Ph LA i

group of ' An_q8§§ _ﬁ%ﬁ%&%@ﬁ@@é@%&ﬁ“@@ﬁgﬁsﬁ ?[ Bf)’ Q?‘gh@%%‘??.ﬁa uscre%pe et
al the compound of formula (1]1),, . with at | t. . of (S)-2,.

(acet yl oxy 1 SOERANCAT Sproula M%mm—%@ﬂ%&a@d%mq@hii3ad(qw:5-rhe
reaction is usually carried out in an inert dipolar aprotic solvent such as
N, N- di metyhyD gcéitaiiodie | , Nbsndemetibyitfoomamede devhekeime Rl yik -i@ethwl r ahiadgnéhand in
presence of an acid such as hydrohalic acid that can be introduced as the

salts of rrqu%h(y i i et i , for
exanpl e lg)E/) u({iomgldisng he rgggdjg?ghgngﬂ,ggg%oﬁ% ori d‘épg%@“%f('e\?@fi‘ﬂﬁgﬁgt he

0’1 o abbit B -HIEr B b et e BT R A ARGt iAT e

formof a salt of the corresponding aprotic dipolar solvent such as N
N di met hyYlHeBRenisddhRldr ochl ori de. The tenperature is general ly conprised
bet ween about 5 and about 60 C and e reaction tinme-s conprised between 2
and about 20 hours, dependi ng BpMiRe k@lvent e %~°‘é§f>ﬁ9 the reaction
condi tions adopted. The reactiogn is Preferably_carrjed out in
N, N- di met hyl acet am de and at gnper rang fro éﬂiﬂand 50C. 1 Step
b) of Schene 1 can al so be saf et l{: o, 672,735. In the
following step c), in accordance wth Schemes 1,12 and 3, the deprotection
reaction of the hydroxy groups «depends on the type of conpound of formula
(IV). In particular, conpounds of fornula (IVA), Oonn-y ~R/ 0i O0rw-~
0 on~ i o pv rhe reaction comditignsire ke pirefmiration (Vi thej eorspeunds Bif dnohela i
G useppe et ~al - - are hydrolysed in two separate phases, initially
operati nglIaf @pchdorrantet pestertinbagiroupHempieysd.atornghéeprephestiodnofind
hydrol ysis phase is generally carried out by addition of a strong cation
exchange i r | , [yt : | 1200
(Rohm & Igléa dqu’(glrdlgo(ﬁllfi g%&gg%eﬁg AS%I%E ion o%ﬁ;g?gé ralcgnig Jé%l}%% gﬁtg%ﬂﬂ@g&g{(%ﬂ oric
or sulfuric acid, in anmpunts of fromO0.2 tq.0.4 nol per nol of (IV A, The
depr ot ecfiQR RAIH: Pok0 of BEMRIuHRE (qoyr%yongﬂgeerpépachgcagﬁ%dpeauml nof
aqueous or hydroal coholic solution or in the presence of an aprotic dipolar
, | sol vempmpemdad D)y it-the s cacef amiageoti N dipaliams o ment @rnefnd deixéureNofret hy|
2-pyrrolidone diluted with water. The tenperature is generally conprised
bet ween 4ferEsandnd® C, and is typically conplete in 2 to 5 hours dependi ng
on the reaction conditions enployed. In the follow ng deprotection of the
conpounds of for . i i i e ence for
Yo bt 9 gfpge \Aéle%ﬁﬁ@tﬁ&n %‘"ﬁh‘é.é&ﬁ&ﬁ Sf f('gﬂ?nﬁlﬁ 1Pl R3%4

exanpl e of Na ydrolysi's € acet oxy group, present

in the co und qf formula (LV to gi,ve conpou 1), final pro _of

t hey whol égBﬁB@é ystrwil §é¥ékﬁia€%’ebs‘3§ IPW@“W;}BF 633%?”5'% F’é‘é‘c??ro‘ﬁoﬁ Q?Z&her ally
carried out in aqueous or hydroal coholic solution or in the presence of an
aprotic dupebler acids that can be employed in this step are strong acids, such as

sulfuric, methanesulfonic, p-toluenesulfonic and hydrochloric acid, or
carboxylic acids, such as formic, acetic, or propionic acid.

The preferred employed reagents among those used in step a) of the
reaction of the compound of formula (III B) are dialkylketons of formula
(R5),C=0 or the corresponding ketals of formula (Rs),C(ORg),, or
dialkylketones (R;s),C=0 together with alkyl orthoformate of formula

HC(ORy);; in the case of compounds of formula (III C), alkyl orthoformate



sol'vent "and at a tenperature conprisefl-bet ween Bianelelti6Braced Minbja S.r..
conpri sed between 10 and 11, V\/m ch is maintai negligp¥htte GRisk ng apditions

of a NaOH or KOH sol ution. ~ - 11 - Bianchetti Bracco noja S.r.|.
Bi het :
o) HRORRPT et TR St Br AN T

of forrrula( III th t he hydronS|s reactl nls carrled
out in aS4p lﬁvL,gr%m g@%eba%%céarﬁﬁ e gesiroly. v wsaddmpmeuatsal at leesicH- o
I I 11 O~ OCOCH~O|O—IINH~C),\INHOCOCI—I ~HN OCCH QAc | OOH 1 O
(VI11) 1twohinsl pasapolt bf chygrooingds(ilE), covdei tanbydrarsecenditioas. Thetpresence
previously described relating to the hydrolysis at basic pH of conpounds of

general bokyaibAcdd Yad¥ed Jﬂamtéqh@wyapol%ct r& QAR B 1od séRieetl @ (1) from
t he obtai ned sol ution usually takeS pl ace after purification of the sane

with ionic exg resins naf il tr.ati non ane

di scl osed for E %d§| iU 538 i“%%?ﬁﬁﬁd”ﬁkg'gés 196 and @\?(?ha% f?”ﬁ@ﬂ a
crystalli satl on of the product (I) as disclosed for exarrpl e in US

5, 571 , 94¢0Mpdekho hidre drorgenayiaptes dp A heursy depending(anjhareagtrd agdthe / 1 |
OI/l\NHR\INHRHXNNHIOOACfO(IIl) (lI~R=AOR inwiichR
correspoadfplbpecﬂcan(ﬂltiﬂnsand R2 have the neanings defined 12 - Bianchetti
Bracco Mnoja S.r.l. Bianchetti G useppe et al above are a further object

of the presenpaftwﬁpﬂ;/or Rt of rconi@eun dg)xm PHbRelibh! A ane!he

corrpounds of genera rein is a st’ral ght
0

N (2 GimeftioXePuopsne pr akelomedashe Breredsq pfaliy! orthofqrmateylordid Bmound

of formula (V) wherein RS is nmethyl and the conpound of formula (V)

wher ei n R&witionemgdiugy, espaast ta bdainy the eompad of~formule OV),~o0iNHHe O NH
XH~0d o1/ 1 011 ~ONH( . \ ~NH-HHEN~~H\ OI Ol O(V (Vi1
Pr ef erregr@s@ﬂa@widahgi otl6 fothrité ls¥) asfif® obf@nct(h@pém Oﬁ@u@cﬂ dfofoiida ((IW)A)

wherein R) and RZ are as defined above. //-- ~R OR-1

The preparation of compound (V) is preferably carrled out by dropping a
solution of (I1) into N, N-dimethylacetamide and 0.1 mol of sulphuric acid and 3
mol of 2,2-dimethoxypropane per mol of compound (I) at a temperature of
25°C. Analogously, the preferred preparation of compound (VI) is carried out
by dropping a solution of (II) in N,N-dimethylacetamide and 0.1 mol of
methansulphuric acid and 2.2 mol of triethyl orthoformate per mol of (II) at a
temperature of 25°C. Upon completion of the formation reaction of (V) and
(VI), and after neutralisation of the acid catalyst and concentration of the
obtained solution to residue, the isolation of the two products is carried out by
crystallisation from a 5% NaHCO; aqueous solution, and then from ethanol and
from water.

When according to Scheme 1 R represents a group B, the preparation of

compound (I) is carried out éccording to Scheme 3.

OCOR,
- =C
OCOR,



O/'\ ~M1~~R~ GRQOAC | G (IV A P&+ticul arl Biproseti r Boacconpdinugs Sf.1.
formula (IV A) are conpounds (1V B) and (1V C) WisudiettiRSigwppespords to a
straight C 1=C4 alkyl group. o G. ONH~~ONHX HRs ~O -ORS | 1 ( I \
|.NH( >(R ~Schemd3\ NHORSI'INOORS OAcc 1 OQAc | O(IV B) (I1V O
More preferred conpounds are those of formula (I X) and, anmong the conpounds

of formula (1V C, conpound (X). - 13 - Bi anchettl Bracco Mnoja S.r.|.
Bi anchetti G useppe et_al -~ > ON+O1 1 ~Q, “TNH- ~O OAc | O px7 ~O O
NH-( \J(" HOCEt | I of ai ~CHO Ort & (x| The follow ng

exanples illustrate thespvention in furthe
of 5-am no-N, N -bis(2, @ 3
triiodo-1, 3- benzenedi*Carbo¥am rl(\/) ~04' 010 H-( MrOH ~O | | | 1 ~OH Y
OV I NH( \ I Ni-( Hhn O®HHN 1 ¢ | o (1f% (v, 2, 2-Di met hoxypropane
(9.5 n, 77.8 nmmol) andesul furic acid (0.28 g, 2.6 nmml) are dropped into a
0.5 L flask containing a sol ut orof t he corrpound 0 P‘brrmla (1) (18.3 g,
25.9 mmol ) (prepared as des i
mL) under stirring. After 10UTS* under stir :
neutral ised with NaHCO a onN%Qggz%{‘teél—»undo uum Acetone (250 nm.) and
3 % aq. NaHCO3 (50 a to the "obtal ¥ residue and the
solid is recovered bycsfiltraticon and cryst&‘lizetd ffom 70% et hanol to give
the conpound of formula (Y),( 13 g, 16.5 mol after drying). Yield: 64 The
1H NMR, 13C-NMR, IR and are consistent with the indicated structure.

Exanple 2 Al't d (\/) 2590f
compound (1) {AgeLY %ﬁffr%?%%?‘@pf’é&éﬁ%n‘té‘ﬁ.s BRI G el¥1 Bod.
Bi anchet ti co Mn Bi anchetti G use e e 472050) are
added to di nefiﬁﬁlaw&nﬁdéw@-ﬂe@om I aceiorymefilaethy ufﬂp@rarlw%lé
ternmoneter and stirring, dropping and refrigerating nmeans under refl ux.
Acet one (lxZentijcaapoixanidehof iformoia (YOI )4igwhichmR] )s anethgtdisdpanicutberly
sol ution obtained by heating to 4SC, and triethyl orthofornmate (14.3 g,
96. 5 mmlpjrepdrgedlr opped in 30 minutes at 23C. After 16 hours under reaction,
the solution is neutralised with NaHC03, The sol vent is concentrated under
vacuum and t he obtai ned oil y resicdue, sbﬁ oaded on a reactor suitable for
crystallisation and cont ai ni ng l4% q.lckladd@B (350 ni).

OCOCH,

NH

AN A <OCOCH,

(vi1)

The reaction of step a) in Scheme 3 is usually carried out using at least
four mol of the corresponding protecting agent per mol of compound (II),
preferably in the presence of an aprotic dipolar solvent, of pyridine or of a
mixture of inert solvents.

In case of compound (VII), the protection of the hydroxy groups of
compound (II) is carried out by reaction with acetic anhydride in pyridine,
preferably at a temperature of 10+60°C, in anhydrous pyridine for 2 to 22
hours, depending on the conditions employed. The product is isolated from the
mixture of the final reaction by precipitation, after dilution with water.

Step b) consists in the acylation reaction of the primary amino group of



a ). The precipitated solid is filt9ated and Biaysheaitil Bradconi Mindja%s.r.1.

et hanol (200 19.3 g of the solid product (24.6 Biagachetd €Bepheed with the
described procedure. Yield: 69 The 1HNWR 13CGNWVR IR and M5 are

consi st epfe Wcbfhgditd NAiFCatdRehuh T UGI! ewilamm! e|dsPr apanai 0Brof (5)-2.
5-anmi no- N, N - bi s(2- et hoxy-1, 3-di oxan-5-yl)-2,4,6

triiodo-1, 3-benzenedi car poxam de, (M) .~0 O NH( O Q\ | HHNOi O
(1) et fisRLIGRF BREDRA8Y OB ik 4R comPuing S hrmia bV ot or mat e
(9.25 g, 62.4 nmmol ) are dropped in 1 hour into a 0.5 L 3-necked flask

equi pped wi t hThereagion pi usidi bt earrRda@iionmiiest &ipolar apiodiscim@vent Makseppe
et al a ternoneter and stirring neans containing a solution of the conpound
of fornuha NINUimbhyac@@ndideaV V-dihe s ftnedn ks CN-eth 12 S8 riAidR0) in
di met hyl acetam de ( 150 nL) stirred at 25 C. After 1 hour the solution is
neutrali WM v, i : he
oily res?@%éwg%%aeg}%g?% ie}lsn %gge%&hpﬁinﬁny %I%rh ggg% gﬁégﬁﬁt%@?@é *ﬁét?&#\ﬁdé@da&dtﬂe
crystallisati and containing aqg., 5 % NaHC03, (300 nmL). The solid thus
obt ai ned e 1l Ui GOTERRORRY 4P LA ARTANICe SP G 70ledst ABKbRS Jue gorof t he
solid product ( 18.7 mmol) are isolated with the described 1 procedure

af ter fiexampiohy dudbding thg.anYiydrous bpdrhigenidhloiNee ga8C-NVR, | R and MS are
consistent with the indicated structure. Exanple 4 Preparation of

5-am no- N, N - btk Zata¢ etex ylirB&led ©>ae i tifYdddetihyd lanhydrous gas and in an
2,4,6-triiodo-1, 3- benzenedi'car boxam de (VIl) ~/- ococH ONi-( OCOCH 1 3

~QOCQOCH, I ~ f tigc ri 9 ) is
dr opped %%ogwgo?ﬁfg%rgn o] o} Jt?%go}c{gn%)p%ﬁﬁ ]%efr lﬁg?éﬁlpégﬁﬁt)owr&%ﬁfm 1)
(prepared as described in GB 1472050) in. pyridine (40 nm.) stirred at 25 C.
The sol u¥ &hthe ferm iea sali lithe P astgsperdinh AP tfotipelar selyent apgh as N-
tenperature. The obtained solution obtained is added dropw se to dei oni zed
wat er (ON3dimpethylacetahidd hgdrowhdotithe precipitate is recovered by
filtration, washed with 5 % acetic acid aqueous sol ution, then - 16 -

Bi anchetti Br @rﬁe%ﬁ{?@%taréisr génerBilgRenftideddstsaRB% BRI El and Whbilk ggkeni zed
water, and finally dried under vacuum at the tenperature of 40 C for 12

h btain 7.86 0,.(9 . 1)...Yield. 9 h H N 13C- N | F d M5
e consiidy T rcibritifnd, Smerist Ehiyesth 28 ol dotalirs Aiher FhEGH
(S)-N, N -bi s[2-acetoxy-1-(acetoxynethyl)ethyl]-5-[(2

acet oxy- the slypropyp]evadand thergction; suelitions péeptededi car boxani de (VI 11)

The reaction is preferably carried out in N,N-dimethylacetamide and at a
temperature ranging from 25 and 50°C.

Step b) of Scheme 1 can also be carried out as disclosed in US
5,672,735.

In the following step c), in accordance with Schemes 1, 2 and 3, the
deprotection reaction of the hydroxy groups depends on the type of compound
of formula (IV).

In particular, compounds of formula (IV A),

o]
Rl
s
Q : : o
R,
\I)LHN NH<jo><R2
OAc [ [e)

(IV A)



~OC0CH3 'O NH-( ~OCOCH3 | 1 O ~ OCOCH, 10000CH~- ORiafchat( VBradcd nMAnGjasSle.1.

flask, the compound (VII) prepared as in Exanpl@iafchétti Giuke pie neIo4) i s
di ssol ved in N; N-di metyl acetam de (200 nlL) contai ni ng gaseous HCl (0.055 g,

1.5 mol ) and I o, et ween
5 and 17c (8° DRI (o SRR BRdcH, iR ARGhEuINE AR T andt

dr opped é}%rel n and .t he obtained solution is stirred at 23 C for 20 hours.
The solv 3tdbasieR vapor at ed under vacuum and the oily residue is taken
up with 4 %\e,:g NaHCO3 (250 nmL). The crystallised solid is recovered by
filtration, baedaing depudecivon . apdghyd®lysiel phasyiisl genegably Threriek MR,
13CG-NVMR, IR and Ms are consistent with the indicated structure. Exanple 6
Pr epar at bpnadifitio) oB-d (szroalcgewh@ﬁyeﬂcmgermyﬁ)pmf@@db@d Nuolwt@(@z@MB 17 -

Bi anchettl Bracco Mnoja S.r.|. Bianchetti G useppe et al -

di net hyl d ~G O
NH (-0 f**'ﬂ?’ecs‘i’l&%%ri?? 4 %‘wﬂiﬁéé Ly BRBriy & REASAFTAL AR ?Olﬁli?%» cd as
in Exanple 1 ( di ssol ved.in dinethyl acet am de (

cont ai ni f aH@O%@C((b fegggo drczchiﬁep)qr P(Léf uric @akbt Y HRPYPIophAM th@r. de
(8 g, 53 nmml) is dropped over 30 mn into the obtained solution cooled to
15 C. Af 0gr miolpehmuoslsoia{l M Ag. same tenperature. the reaction mxture is
allowed to warmup to roomtenperature and stirred for additional 12 hours.

The sol vent I?héf&?r@%@ﬂeﬁ%@&lw@%ow @@M)h@ gefetlieca siddab@npup
wth 4 % NaHCO3 The solid obtai ned |s f| tered washed and dried
t th nd 15, 6 N

130 N, A GRBREGbe Bt o Ttk oo e c 7
Preparation of (S)-N, N -bis[2-hydroxy-1- droxyrret hyl)ethyl ]-5-[(2

hydr oxy- 30} dﬁ@bﬁ@wayMd}m.@thyl@cqtaml@@o&’ alimehlyd hednami dio R Y -decthyl-
~OCOCH3 O NH ~ OCOCH- 1 | ~OCOCH~ \ | NH-( ~ (1) H~N GOOCH, OAc | O

(VI1T) | D-pyrioliddnd HHated witholbtdron of compound (VI1I1) (4.9 g, 5 mol)
prepared as in Exanple 5 is adm xed with deionized water (30 i) and

met hanol (30 \%Hg; len, 2.8 m)
| s dr opped %%ée&%%r%ﬁ ?é%anico nécjﬁ&ag t%’eeﬁ 4% gnc‘ﬁdvl5 G useppe et
- er.ei,n over er of 4 hour s t the ture in
the r angBTiFaly BRI % 1R Sobparn atprEB ity o 18 piaeliah, feBifieisno | on
exchange resin colums (cationic and anionic, respectively) and the neutral
el uat e i empdeyasht r at ed under vacuum by nmeans of a rotavapor until a glassy

residue is obtained. The following crystallisation fromethanol gives 2.8 g
(3.6 mol) of Irf kige s?olllbd/im%@@Ecétewibh & tha%othpbdndsToé geiteNMIRordTaNVR, | R

and M5 are consistent with the indicated structure.
A) a basic hydrolysis, in the presence for example of NaOH or KOH, allows
the hydrolysis of the acetoxy group, present in the compound of formula (IV A)
to give compound (I), final product of the whole process.

This second step of the hydrolysis reaction is generally carried out in
aqueous or hydroalcoholic solution or in the presence of an aprotic dipolar
solvent and at a temperature comprised between 15 and 60°C, at a pH

comprised between 10 and 11, which is maintained by the following additions

of a NaOH or KOH solution.




Exanple '8 Alternative preparation of {(k) O O oBianche® rBratco Mindja & QAL |

O(1X) 0.2 MHC (15 nmL) is added to a soluti oanjnc%@ﬁpogngegbg)el( 19, 10
mmol ) prepared as described in the Exanple 6, in methanol and the

Qbt ai ned m xt & ¥ 2 hours, and then cool ed to 40 C
1M NaCH ( 14 %L%?lénﬁﬁ(ﬁdﬁ (?fsﬁ{rﬁﬁﬁ glrogjed therein to keep the pH between
10.5 and 11. After two hours, the reaction mxture is cooled to room
tenperature and purified on two cationi c/afek ani oni ¢ exchange resins. The
neutral eluate is concentrated and he™ail Jesidue is crystallized from
et hanol (80 nlL). The crystalline precipiita €is filtered and dried to gi ve
the compound (I) (7 g, 9 mmol). gi el 90NHT e"f NWVR, 13CG-NWR, IR and MBS

are consistent with the indica apchetti Bracco Mnoja S.r.|.
Bi anchetti G useppe et al strucbare. Exe?rrple 9 ternative preparation (1)

O0OON+~ONHO~OL2/ I I'l ~pwnr HINV I NH~ HN\ | NHO~O1 O QAC
1 0 (V) I'lx) Conpound (\/) prepared as described in Exanple 1, is reacted
as described in Exanpl e npound (1 X) obtained fromthe reaction is not

i sol at ed, but aafr Ebtplaytl@iélﬁf Jpéctbédceee@uadn@f formua ¥IHpdndeddeh dod i$ n
Exanpl e 8 above to give the compound (1) with a global yield of 65 % The
1H NWVR,  h3&thM\Rhe IHy daoly siSreaceiondp astied buint b sﬁrﬁgﬂelslt? and ad bakicusi ur e.
Exanpl e 10 Al ternative preparation of (I) ~[ -\~ ~~-- O NHj XH O NH(
xHCEt~ ~0Cet | / 11 1 | ~ ~H- l N~ ~H (1) \ NH\ ~ H=EN O Ot Y HN
OCEt 1 O110Ac | OIn a25H Tohh comoundo(%ﬁi‘ﬁ‘ g, 12.2 mmol),
prepared as descri bed |n ea eco3;, |s | oaded wi thyI acetam de (50

nL) . cont ai ni ng HCL gase (® o&cmol ) . acet yl gxy) propanoyl
chloride (4 g, 26. G?M Gd{cl; tthe ' ol ed to 15C. After 15
hours at room tenpergture ol éﬁ?f“:l S ev porat ed undHOHvacuum The

i ntermedi at e conpound of fprrml a (X) thus o )t ai ned i°s not isol ated, but

directly deprotected - 20"- Bianchetti Bracco M noja S.r.l. Bi anchet t i
G useppe et al follow ng the procedure of Exanple 8 above. Yield: 685 The

1H-NWR, 13C MR, thliﬁcﬁgg, R %"yﬁr&lg'gﬁi SO 8@ oMst e Dl YL AL, previously

described relating to the hydrolysis at basic pH of compounds of general
formula (IV A).

The isolation of the compound of formula (I) from the obtained solution
usually takes place after purification of the same with ionic exchange resins
and / or nanofiltration on membranes, as disclosed for example in US
5,811,581 and EP 888190 and with a final crystallisation of the product (I) as
disclosed for example in US 5,571,941.

Compounds of general formulae (IIT) and (I'V)

0 NHR O NHR

1 ! I I

o]
NHR NHR
n Y
I o] OAc 1 o]

(s avy
(o}
e
o] R,

in which R corresponds to A and R; and R; have the meanings defined



striucture. ;i i, Jf - 21 - Bianché2ti BraccBiaMchegia Braccd . MBnajicBatlt |

G useppe et al CLAIMS 1. Process for the preparBidneReaf Giuseppe et al

(S)-N, N -bis[2-hydroxy-1

(hydrOxyasw%h}eeafighh??ob\geﬁx%\fqﬁeg,yeslen?m@éxﬁmﬂ>am noj-2,4,6-triiodo-1,3
I car pr

benzened oxam cess conprises: a) prot ectl on of the

o ORoRY O PP BARSMROub s of Thrfifh us, R QfSn{;‘Suﬁ%@pBPngHﬂf&?"aﬁ Y o
g ™M),

rrrut f r o wherein Ris a group of fornula A or r--ocoR3 ~R ~~ A= B=p
~ OCOR3 fommelac(IH B) andd! )WhlilftmlraRe is hetwaght 6r Gn afketl @roupar e hydr ogen,
a C =C4 alkyl on ORS group, ein R4 is a stral ght or branched C =C4

al kyl group; R3 is a str or RbranchectJ C,NFr kyI group; b) acylating

the amino group in positi t he conp ond Errrula(lll) by reaction
with at | east one nol of -2( tmylo no 0chlorldeto gi ve the
conmpounds of fornula (dy Bl anchetti Bracco
Mnoja S.r.|l. Bianchetti Gu eppe et Cal™ ere ??ﬂs as defined above;

c) hydrolysis of the pr ot ecting groups presen? on the hydroxy groups of the
conmpound of formula (I1V). "% The process @f9claim1 which conprises: a)
formati on of the ¢omponedicdt rovipd¥ndeherfein dtyrid methyl and the cOmpqumd NH |
o wherein Ris the group A pa ~) by reaction of the conmpounds of fornula
(1) wit bf@@rrﬁﬁﬂuﬁf\ﬂ)@‘vh&eﬁ@ R} idRth@f arearaonrae bft@dprotecti ng agent per
nol of conpound ( in the pr nce of acid ca a yst selected from

sul furic, net hanesul foni c, op~t4gl ué{nesul fonjc, NHt@ hi or| de, formc, acetic
and propionic acid, in anmounts, ging fromj0. 1

conmpound (I1). b) acylati f
(S)-2-(acetyl oxy) propanqy,
0O~a ONHpRI I OR Hp

™)

per nol of
th at—d east’

% Y e»&e(ror:p nds of forrmula (IV A
R or?elq*o(lv 943

vn

Preferred compounds of formula (IV) are the compounds of formula (IV

A), wherein R| and R; are as defined above.
e
@) NH
2
1 I
Q o)
Rl
\)LHN NH{O}R,
OAc 1 e}

(1IV A)

Particularly preferred compounds of formula (IV A) are compounds (IV

B) and (IV C) wherein Rs corresponds to a straight C,+C, alkyl group.

NH{ X 0 NH{};RS
Pl S ee et

OAc 1

(v B) (vo)

More preferred compounds are those of formula (IX) and, among the

compounds of formula (IV C), compound (X).




c) hydrolysis of the conpounds of gent¥al formiBianchattiABran¢a i Mingjaaf.r.l.
acidic pH and then at basic pH 3. The process Bfanchaitm(RLuSﬂppeeetnalln t he
i nt ernedi at e conmpounds of formJIa (Il B) is obtained ' - 23
Bi anchetti Bracco Mnoja S.r. Y Bi anchetti Guseppe et al | ONH( ~O1 , |
~/- ONH HzN ~p Rs | O Q"Mg@)&?ere' n R~ and RZ #R5, and wherein RS is
a straight C ~=C4 al kyl, ion of the Tw b/irr])l gOf forrmula (I1) with
di al kyl ket ons of forruka RS 2C=0, ketal eg q mul a (RS)ZC(CR~)2 or with
dyal kyl ket ons (RS) iln tthey esence of | al orf, Qumate of formul a
HC( OR4) 3, wherein R[~™R anfl i chYyar® the “gane odi fferent, are a
strai ght C 1=C~ al k§¥ grolp,® and |n anount s of af | east two nol per nole of
conmpound (I1), under anhy&rous conditions. 4.«xwThe process of claim3 in
whi ch the compound of formula (V) 5-amino N,

N - bi s(2, 2-di rmtefmhrolvi%gcax%&;neﬁmhatrﬁe4h@1wémﬂﬂpnﬂfﬁ¢mrt¥e&aﬂdI car boxa
mde is formed O o NHO 11 NHH- O1 Owherein RSis nethyl; (V) by
reaction of t co und of forrmula (Il1) with 3 nol of 2,2-dinethoxy
propane or ac Jﬂggget her with al kyl orthof or rrate and in the presence of
0.1 mol of sulphuric acid per nol of conmpoun The process of claim
2, wherein thgfﬁipﬁl‘é?lﬁédl(affeSC@ﬁﬁmj%Nofbli‘r(@sMﬂ@e(h}’ll’rl &ydiogandr-ibd2,4,6- 24 -
Bi anchetti Bracco Mnoja S.r.|l. Bianchetti G useppe et al ~OH ONH O ORs |
I O H\ triNdo=) G=bEhzdedicddBoxdm@d {W) C) wherein R is OH and R2 is ORS,
and wherein RS is a straight C -C4 alkyl, by reaction of the conpounds of

formula (11) wth al kyl orothgjga‘nﬁte HC(CRS)3{r§gam)unts of at least two

nol . per nmol of conpound (1] der anhydr tion conditions. 6. The
pirocess of claimb5, wherei e compound '5-am no- N, N - bi s(2
et hoxy- 1, 3- di oxan- 5 yI) 2 -tnm odo=t; 3t behzepedigar boxami de is formed O

HONH \' ~O- I | N (TxH HEN-s0 & ) ein R5 is ethyl, by
reaction of the corrpound of formula (I1) w'th®°2.2 nmol of triethyl
orthoformate and in the préSence of 0.1 no¥ of netansul phonic acid per nol

of (Il). 7. Th-piangksxpirophat n9ls which 7c@mpmbbeand aulfinicratid0 el ghe
i nternedi ate conpounds of forrmula (11l D), oco>~ o N-! ! | oco,
2.6 mmol) are dropped into a 0.5 L. flask containing a solution of the compound
of formula (II) (18.3 g, 25.9 mmol) (prepared as described in GB1472050) in
dimethylacetamide (90 mL) under stirring. After 20 hours under stirring at
25°C the solution is neutralised with NaHCO; and concentrated under vacuum.
Acetone (250 mL) and 3 % aq. NaHCO; (50 mL) are then added to the obtained
oily residue and the solid is recovered by filtration and crystallized from 70%
ethanol to give the compound of formula (V) (13 g, 16.5 mmol after drying).
Yield: 64 %
The !H-NMR, 13C-NMR, IR and MS are consistent with the indicated
structure.
Example 2

Alternative preparation of the compound of formula (V)

25 g of compound (II) (35.5 mmol) (prepared as disclosed in GB



11 ~O0COt3 NH O OCOR, (11l D) wherelh-R i s grRiapchiztar Bia&® i Minmojat Bailght
or branched C 1=C4 al kyl, by reaction - 25 - HHiaachéet GiuBemse etMinoj a
S.r.l. Bianchetti G useppe et al of the conpounds of fornmula (Il) with

(RBOO) 2) i4 Iﬂfs%m))r el aQlled 16 EHSRFRRBHHMTACIED nfl)) &F% 211, OfladM bg ﬁfgas geast

one nol of 2- (acetyloxy)propanoyl chloride to give the conpou

formul a C) baS|c
nydr ol ysPULT RGBS RS QR ot S RRRIE Y ts)fﬂggrﬁﬂgem&@aéé@é%fe W i 7
wherein the conpound of forrmula (VII) 5-amno N, - bi s(2-acetoxy-1

(acet oxynet hyAcetang ](SQOzmIs) @anidi supharie asih £@degi ‘&:éﬁ@@l)(aﬂfﬁd’éldesi tootheed,
ococH, O NH~ OCOCH3 | OCOCH3 \ I NHI-LINOCOCH3 I O (VIl) wherein R3 is
met hyl , fylugioat ybrtinah blyela@atti@ tof43°e aeimoethd] oktHodormbhe (14.3 v 96.5acetic
anhydride in piridine. 9. The process of clains 1-7, wherein step b) is

carried ’hr@ (ﬁﬁ#%gm%ggllﬁﬁﬁﬁgst% ¢he group consisti ng of

N, N - di nmet acet a rmam de, N -nethyl-2-pirrolidone and
in the presen hal ohydri c Cld h or int salt of
the corr espon @BPB é%rl fRastion; ﬁ {Q;“ bt n%m{g}lésefﬁmh b@t‘mﬁr% of

t he product of forrrula (III) - - 26 - B| anchetti Bracco Mnoja S.r.l. °

Bi anchet TheGalseppas aon@bnt:r@tedmedplr saevsmagnd| iemebitained | il yrgesidgeaisd 9,
wherein the first phase of step c) is carried out with a strong cationic

exchangelgaizdno®a reatioraniabie tos costalliseionfandnc@nhihingl4ested NAROO,;
sul phoric acid and hydrochloric acid, in amounts of 0.2=0.4 nol per nol of

(I1v A aggsb Fl second phase is carried out in aqueous solution, at a pH
conpri se en 10 and 1 1, by addition of an aqueous sol ution of a base

Phe e ol Vo ea et SRt is SRaliBEre dreualisRy Rith 9o 8 %er&&gmoﬁ?

in a single step at basic pH 12 Conmpounds of fornmula (I11) O NHR |
\ "R I RBA=~HN~NRQO 'Rz O(lIlIl) wherein Rcorrespondstothe
group A, R~ and R2, which are the sane or different, are hydrogen, a

straight or leBCQQﬁ“ t‘ﬁe-@‘hcﬁbi‘d’dud@éﬂ @ﬁnoﬂﬁare%’@ﬁwﬁﬂﬁnﬁﬁtm acs®ibddn
claim12, of formula (Il B) /~'0 NH~O 1/ ONHRs EH ~~Rs Ol O

(rrf B) e%'uPeR and R2 correspond to R5, and wherein R5 is a straight
C =4 al '

Yield: 69 %
The 1H-NMR, 1?’C-NMR, IR and MS are consistent with the indicated

structure.

Example 3
Preparation of 5-amino-N, N ’-bis(2-ethoxy-1,3-dioxan-5-yl)-2,4,6-

triiodo-1,3-benzenedicarboxamide (VI)

0
< H
1 " o><°/\
!
0
NH~ H
N Pl o>(o/\

v

Methanesulfonic acid (0.27 g, 2.8 mmol) and triethyl orthoformate (9.25

g, 62.4 mmol) are dropped in 1 hour into a 0.5 L 3-necked flask equipped with



group. 14. Conpound as clained in clalfnr13, corBiespletti Mraceo Minoja S.r.l.
5-amino-N, N -bis(2,2 Bianchetti Giuseppe et al
di met hyl - 1, 3-di oxane-5-yl)-2,4,6-triiodo-1, 3- benzendi car boxam de. 15.

Conmpoundg %?nﬁirﬁét@?chﬂd? stik@h g théanPfcohedifi @ a( kblutioh of the2dompBuadCcoHLt t i
Bracco Mnoja S.r.l. Bianchetti G useppe et al ~0\ - ONH( xH~O "ORs | /

|s~g \strgm‘fmlla (ﬁgd\.t Q%?(iéglr"'ougpm%gr(ﬁ@ oun% ggsc al meﬁRé gﬁal m 911{1 "
fgégeipg d' n&lé/t 5@5&3@6&4&%@@73&%@% ?ﬁsg’gf A&P ?31%@?\3(1 NPZ-IR%‘{O%I tlsr IR ~

a=A=-~)\ NHR i OAc | O (f Vj wherein R corresponds to the group A R
and Rz, whutrbllaecé witle NediteOgr Thié fbbremntis enaporayalt ogder, vacsim angdithearily
branched C ~=C4 al kyl group or a OR4 group wherein R4 is a straight or

br anChEdr@léu%tﬁbﬁﬁéH 1s18ake90ﬁpomndsm@§td‘rl ﬁ!u’t’fﬁﬂe'ﬂbrcﬂh%' Bi}ﬂs?alll%tlf)ﬁrdﬂd a (IV
A, \ H-C ~Rr (I'V A? wherein R, and

B, O N‘.ii%hf’ﬁf?m%d%eﬁ ‘Vmﬁ @@@W%@f&?' m”ﬁﬁr cin R and Re. cor ?LS”BLﬁd( to

RS and RS is a_strajght Cl=C4 al kyl group 20, Corrpoun

claimed in cldibé :'i@f, goﬁ‘huﬁoph{ﬂl&e‘% 11y % tergd 1and I‘EIFYSt@%@Q\g fwice 1 7—8?§QI h;

QO OrR OAc I O~rv c> wherein R~ is H Rz is ORS and RS is a straight G =C~
al kyl gretlmna?l. Conpounds as clainmed in clains 19 and 20, selected from

t he group consisting of: (S)-5-[(2-acetyl oxy-1-oxopropyl)am no]-N,

N - bi s(2, 2-di ngthyl |of1thc3'th@ Bdécﬁ/tl)gz nfolh ra'réQ%laﬂecﬁ“Rﬁﬂﬂ%"Gb@@ﬁMam de
and, 6 , (S)-5-[(2- acety oxy- 1- oxopropyl)am no]-N

b Bt b R ey Py | 4 5 pepzendscar boxani de. 22

i nter nedi at es |n the (process according to clains 1-11. M|l an, Decenber 1,
2000 The Agent IF rftﬁ Fabri zi o) of Bianchetti Bracco Mnoja S.r.|.
(Signature)

The 1H-NMR, 13C-NMR, IR and MS are consistent with the indicated

structure.

Example 4

Preparation of 5-amino-N,N’-bis[2-acetoxy-1-(acetoxymethyl)ethyl]-
2,4,6-triiodo-1,3-benzenedicarboxamide (VII)

OCOCH,
Os_ _NH {
OCOCH,

} 1

0COCH,
NH
0CocH,

I

Vi

Acetic anhydride (9 mL, 95 mmol) is dropped into a suspension of the
compound of formula (II) (7 g, 10 mmol) (prepared as described in
GB1472050) in pyridine (40 mL) stirred at 25 °C. The solution is dropped and
then stirred for 3 hours at the same temperature. The obtained solution obtained
is added dropwise to deionized water (0.3 L) in a 1 L flask and the precipitate

is recovered by filtration, washed with 5 % acetic acid aqueous solution, then



L Al3_. AR Asn3.AL. As[3.A'n e. A5. An. ARIG\H. Al 3R MiaAcked. Braca 2MAnbia S.r.l.
~ ASn. A[9 Any. AL Al LA AF. Al : & 1h45 C Bianchetti Giuseppe et al
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and stirred for additional 12 hours. The solvent is then evaporated under

&( -910%&' ()- @ 109%& ()-7
Do 6)@'()- S&LOYR ()-sY"109&' ()-

vacuum and the residue is taken up with 4 % NaHCOj; (130 mL). The solid
obtained is filtered, washed and dried to give the compound (I1X) (14 g, 15,6
mmol).
Yield: 82 %
The 1H-NMR, 13C-NMR, IR and MS are consistent with the indicated
structure.
Example 7
Preparation of (§)-N,N’-bis[2-hydroxy-1-(hydroxymethyl)ethyl]-5-[(2-
hydroxy-1-oxopropyl)amino]-2,4,6-triiodo-1,3-benzenedicarboxamide (I)
ococH,
| o NH'{mHS
Q OCOCH,
Y e,

(Vi

In a 0.1 L flask, a solution of compound (VIII) (4.9 g, 5 mmol) prepared
as in Example 5 is admixed with deionized water (30 mL) and methanol (30

mL). The suspension is warmed to 50 °C, then 2M NaOH (12.8 mL) is dropped
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w The (PH NMR, ]3C-NMR IR and MS are consistent with the indicated
structure.
Example 8

Alternative preparation of (I)

(o]
w X
| Q
o 1
(o]
I
o wl X
OAc [ fe) ©

(1x)

0.2 M HCI (15 mL) is added to a solution of compound (IX) (9 g, 10
mmol) prepared as described in the Example 6, in methanol (60 mL), and the
obtained mixture is stirred at 50 °C for 2 hours, and then cooled to 40 °C. 1M
NaOH (14 mL in total) is then dropped therein to keep the pH between 10.5
and 11.

After two hours, the reaction mixture is cooled to room temperature and
purified on two cationic and anionic exchange resins. The neutral eluate is
concentrated and the oily residue is crystallized from ethanol (80 mL). The
crystalline precipitate is filtered and dried to give the compound (1) (7 g, 9
mmol).

Yield: 90 %

The lH-NMR, 13C-NMR, IR and MS are consistent with the indicated
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Compound (V), prepared as described in Example 1, is reacted as
described in Example 6. Compound (IX) obtained from the reaction is not
isolated, but directly deprotected according to the method described in Example
8 above to give the compound (1) with a global yield of 65 %.

The |H-NMR, 13C-NMR, IR and MS are consistent with the indicated
structure,

Example 10

Alternative preparation of (I)

- -

NH{ ><OEt NH{ ><om
o] —_ )
HN N _C ><OE! Y[LHN NH{ >( OFt

1 OAc 1

) 0

In a 250 mL flask, compound (V) (10 g, 12.2 mmol), prepared as
described in example 3, is loaded with dimethylacetamide (50 mL) containing
HCI gas (0.055 g, 1.5 mmol). (S)-2-(acetyloxy)propanoyl chloride (4 g, 26.6
mmol) is added to the solution, cooled to 15°C. After 15 hours at room
temperature the solvent is evaporated under vacuum. The intermediate

compound of formula (X) thus obtained is not isolated, but directly deprotected
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which process comprises:
a) protection of the hydroxy groups of compound (II)
OH
ot
Do

(m

S

with a suitable protecting agent, to give the compounds of formula (III),

wherein R is a group of formula A or B
.<:o><R] _<:OCOR3
) o > OCOR,
wherein R; and R,, which are the same or different, are hydrogen, a C;+Cy
alkyl on OR, group, wherein Ry is a straight or branched C,;+C, alkyl group;
R; is a straight or branched C,+C, alkyl group;
b) acylating the amino group in position 5 of the compound of formula (III), by

reaction with at least one mol of (S)-2-(acetyloxy)propanoyl chloride to give

the compounds of formula (IV)
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wherein R is the group A,

by reaction of the compounds of formula (II) with an amount of 2 to 3 mol of
the corresponding protecting agent per mol of compound (II), in the presence of
acid catalyst selected from sulfuric, methanesulfonic, p-toluenesulfonic,
hydrochloride, formic, acetic and propionic acid, in amounts ranging from 0.1
to 2 mol per mol of compound (II).

b) acylation with at least one mol of (S)-2-(acetyloxy)propanoyl chloride to
give the compounds of formula (IV A)

} NH{ ><

o]

L

OAc 1

(IVA)

¢) hydrolysis of the compounds of general formula (IV A) initially at acidic pH
and then at basic pH.
3. The process of claim 2, wherein, in the intermediate compounds of formula

(IIT B) is obtained
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the presence of alkyl orthoformate of formula HC(OR,);, wherein R4, Rs and
R¢, which are the same or different, are a' straight C,+C,4 alkyl group, and in
amounts of at least two mol per mole of compound (II), under anhydrous
conditions.
4. The process of claim 3 in which the compound of formula (V) 5-amino-
N,N’-bis(2,2-dimethyl-1,3-dioxan-5-yl)-2,4,6-triiodo-1,3-benzenedicarboxa-
mide is formed
Q
o NH1<:O><
o
Sk

} |

wherein R is methyl;

by reaction of the compound of formula (II) with 3 mol of 2,2-dimethoxy-
propane or acetone together with alkyl orthoformate and in the presence of 0.1
mol of sulphuric acid per mol of compound (II).

5. The process of claim 2, wherein the intermediate compound of formula (III

C) is formed

P
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(- HC(OR5)3, in amounts of at least two mol per mol of compound (II), under
anhydrous reaction conditions.

6. The process of claim 5, wherein the compound (VI) 5-amino-N,N’-bis(2-

ethoxy-1,3-dioxan-5-yl)-2,4,6-triiodo-1,3-benzenedicarboxamide is formed

o]
H
° NH{O>< SN
I I
X
H,N d o™\
(o]
(v
wherein Rs is ethyl,

by reaction of the compound of formula (II) with 2.2 mmol of triethyl

orthoformate and in the presence of 0.1 mol of metansulphonic acid per mol of

(ID).
7. The process of claim 1 which comprises:

a) formation of the intermediate compounds of formula (1II D),
o
| ., TTOcoR,
OCOR,
RY e
;1 OCOR,

(1l D)

wherein R is group B and Rj is a straight or branched C,+C; alkyl, by reaction
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¢) basic hydrolysis of the compounds of formula (IV D).

8. The process of claim 7, wherein the compound of formula (VII) 5-amino-
N, N -bis(2-acetoxy-1(acetoxymethyl)ethyl]-2,4,6-triiodo-1,3-benzenedicarbo-
xamide is formed,
OCOCH,
O NH<:
OCOCH,
I 1
OCOCH,
NH{
LN OCOCH,
e]
(VI
wherein Rj is methyl,
by acetylation reaction of the compound of formula (II) with acetic anhydride
in piridine.
9. The process of claims 1-7, wherein step b) is carried out in a solvent
selected from the group consisting of N,N’-dimethylacetamide, N,N’-
dimethylformamide, N’-methyl-2-pirrolidone and in the presence of an
halohydric acid as such or in the form of the salt of the correspondent

employed solvent, in amounts of 0.1+0.4 mol per mol of the product of formula

(I10).



1011 9310% h& () -s! | y@0% hi h& () - @/ym@O%yé& ()Bi@chetti Bracco MmOJa S.r.l

Dy@o%: ()-@!Hy@o%l& ()-@: 10% h& () - sgghPhiigind ka3 RisL ¢ etlgf/"
h& ()-> "10%h& ()- "10% h& ()- "10% h& ()-  s"10% h& ()- 3 10% h& () -

e () ig%ﬁﬁfp%g'cééfgﬁ;l E%f%(‘ﬂh. 1?‘,%* i {?Eﬁ‘bé@mﬁk’héﬁ%%é‘f& Py fster

h& ()-"f,"10% h& ‘L & ()5 & 10% h&}a 0% 1
1& () -gj ?ké%ﬂ@ék‘@ R‘R "‘(1 fols pﬁgy%‘ém ¢3< “lgey‘fﬁ?% qQt) Withagp1 8gREQYS. & 10
h 10 h 10 hsS5f10% h& ()-s3Y"10% h& ()- kkkl FI11aB-\: 10!1!nL4

109Z&' () selutiow &t (9n @@sd 1@deded) frogs subolrai )acid 10mzdtydyoechloric acid, in
y109%ZZ&' () - gl | @ivinmgnvng [ <~\:

10111 91 1968&nt9 of 01D9C4&m0) 33@ fﬂndloﬁfﬁ)(l&? (A))r Ad HOYE dnd fhask is carried out
10928 () - L3Z" 109Z&' () - vimmmomPnndE-\: 1011 1L." 1092& ()- Ly, GLO%Z& (

LL* 109%Z&:; A & 0I I 10Z

10Z 10ZL )%‘i}@ /é%%&bn’sgﬁ?ﬁ g’%‘g’% ‘%%67%@‘ &éza)“talrp gg@b%*a%}h@z{’%

*s010%e& Sg 0Q0 a’7|VB7 ol 10Z!i *6 ()- 10%& () -

m' 10%g& 4 %SO%&“@‘ E%@ ?§ted FADoiR! }5 Vpppz[ <MB7 10!!

10" Y 10%g& ()- MLO%& ()-Z10%& ()-! yY 10%& ()-!0yY 109Mh& ()-'{ yY

109%& () - pegdhEqPpegss of MBI O, |8 haf FF in 0%l ch) thef Frdiod9qis &eaption dfFthe
compounds of formula (IV D) is carried out in a single step at basic pH.

12. Compounds of formula (I1I)

O, NHR
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H,N d R
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wherein R corresponds to the group A, R; and R,, which are the same or
different, are hydrogen, a straight or branched C;+C, alkyl or a OR,.

13. Compounds as claimed in claim 12, of formula (IIT B)

e
NH
dg &
1 H
Q Ry
N.
j HN H<:0><Rs
1 o]

(11 B

wherein Ry and R, correspond to Rs, and wherein Rs is a straight C,+C, alkyl
group.

14. Compound as claimed in claim 13, corresponding to 5-amino-N, N -bis(2,2-
dimethyl-1,3-dioxane-5-yl)-2,4,6-triiodo-1,3-benzendicarboxamide.

15. Compounds as claimed in claim 12, of formula (III C),

/M/
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17. Compounds of formula (IV)

O _NHR

1 i

0
o
R=A=__<><R‘
NHR

NH d R

OAc 10

vy

0% @@ ()-z!

Y f,10%g& () - z!

wherein R corresponds to the group A, R; and R,, which are the same or

different, are hydrogen, a straight or branched C;+C4 alkyl group or a OR,

group wherein R4 is a straight or branched C1C4 alkyl.

18. Compounds as claimed in claim 17, of formula (IV A),
Q
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e} : : o]
W)LHN NH{OXZ
6]

OAc I

(Y A}

wherein R, and R, are as defined above.

19. Compounds as claimed in claim 18, of formula (IV B),
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OAc 1 o]

(vB)

wherein R, and R, correspond to Rs and R is a straight C,+C, alkyl group.
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(S)-5-[(2-acetyloxy-1-oxopropyl)amino]-N,N’-bis(2-ethoxy-1,3-dioxan-5-yl)-

2,4,6-triiodo-1,3-benzendicarboxamide.
22. Use of the compounds of formula (III) and (IV) of claims 12-21 as
intermediates in the process according to claims 1-11.
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