o

The invention provides novel persistent free radicals useful in Overhauser
MRl being triarylnmethyl radicals having as at |east one aryl group a group
of formula (1) or (2), wherein each X which may be the sanme or different is
an oxygen or sul phur atomor a group COor S(Oferr] (where

with the-proviseithat at |least one group X is a sul phur atorg n
S(Oferr] group PﬂTrr] I s avPReE mm@ﬁmmmﬁ forrrul .m - XM
-X-Ar[err] is.a water solubillsing. and Ar F}D r-epresents a
5-10 ne APPLICATION: FURLISH P\%Bﬁ sliﬁ%ﬁ-ﬁ? F<Png

group NiGIHremesige! Pagkt CastScagionups R[ er]r | , (mmmmmmmawe or WO D6/mBe3e,

I's a hydr ogers @) Co7® 518/00). SEIRCAIIAOT Arjoup or a water-sol ubilising group M
or two {groups Rl err] toget her with tlhe %MW%War'&Wd (12.12.96)

represgnt a carbonyl group or a 5 to 8 ngnber cl cre Iy

di - ox agya} etamatipsal Avglisetion Neswber: or  PET/EBRHEYA| ol k &kﬁggﬁ;g%@ mub"o"lm%m
di -t hi %Mmﬂgﬂﬁe gr oy SoYsyWM t tmmnblm P2t NisR {SER IWISTRANTY,

replac Sﬁgy a silicon atom @egnd R?g?%] v{/rere [SE/SEEN, '_‘

optidnadl ]y substituted by a hydroxyl group ,“f

opti ongl Wﬁﬁ(yl at eg "gﬁcl al kyjs group or a waier ub
group THe novel radi S have good stclmﬂ)l : COQKR rleliaa%th@hB-twoam

gOOd rel,akl Vi t‘?’ Victoria Street, London EC4V 4EL (GB).
{60) Parent Appleations or Grants .
{63) Relahed by Continuation
us 220,522 (CIP) | (81) Designated States: AM, AT, AU,B BG, BR, BY, CA, CH,
Filed on 31 March 1994 (31.03.94) CN, CZ, DE, DK, EE, ES, Fi, GB, GE, HU, IS, IP, KE,
us 08/467,273 (CIP) KG, KP, KR, KZ, LXK, IR, LT, L U LV, MD, MG, MK,
Filed on 6 June 1995 (06.06.95) MN, MW, MX, NO, NZ. PL, PT, RO, RU, 8D, SE, SG,
8L, SK, TI, ™™, TT, UA, UG, US, UZ, VN, ARIPO patent
(KE, MW, SD, SZ, Ul ).WW‘(AT,BE.CE
(71) Applicant (for all designated States except US) NYCOMED DE, DK, ES, IR, GB, GR, IE, IT, LU, MC, NL, PT, SE),
IMAGING A/S [NO/NOJ; Nycoveien 1-2, N-0401 Qslo 4 OAPI patent (BF, BJ, CF, CG, C1, CM, GA, ON, ML, MR,
NO). NE, SN, TD, TG).
(71) Applicant (for GB only): COCKBAIN, Julian, R., M. [GB/GBJ;
27 Ladbroke Grove, London W11 3PD {(GB). Published
Wish international search report.
{72) Inventors; and

(75) Inventors/Applicants (for US only): ANDERSSON, Sven
[SE/SEL; Nycomed Innovation AB, Ideon Maimo, $-205
12 Matmo (SE). RYDBECK, Anna [SE/SE]; Nycomed

(84) Title: HETEROCYCLIC METHYL FREE RADICALS AS IMAGE ENHANCING AGENTS

7
7
&7 6)) K @
(57) Ahstract
. The invention provides novel persistent free radicals usefu] in Overhauser MRI being triarylmethyl radicals having as at least one aryl

group a group of formula (1) or (2), wherein each X which may be the same or different is an oxygen or sulphur atom or a group CO or

- | S(O)p (where n is 1 to 3) with the proviso that at least one group X is 2 sulphur atom or an S(0)y, group; R1 is 2 hydrogen atom or group of
-, | formula -M, -XM, -X-Ar2 where M is a water solubilising group, and Ar? represents a 5-10 membered aromatic ring optionally substituted
by a water solub'lxsmg group M; and each of the gmugs R?, which may be the same or different, is a hydrogen atom, or a hydrocarbon
group or & water solubilizing group M, or two groups R7 together with the atom to which they are bound represent a carbony! group ora 5
to 8 membened cycloalkyhdcne, mono- or di-oxacycloalkylidene, mono or di-azacycloalkylidene or mono- or di-thiacycloalkylidene group
cptionally wit the ring attachment carbon replaced by a silicon atom, and R7 where it is other than hydrogen, is optionally substituted by
a hydroxy! group, an optionally alkoxylated, optionally hydroxylated acyloxy or alkyl group or a water solubilising group M. The novel
radicals have good stability, long relexation times and good relaxivity.




