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(1) (57) Abstract: Disclosed is a 6-nercapto-cy- clodextrin derivative
havi ng gener-al forrmula (1) wherein mis O0-7. and nis 1-8 and mtn=7 or 8;

R is (Cl-6)=mdotlene, optionally substituted with 1-3 PCT/EP00/11789°

-Mercapto-Cyclodextnn Dertvattves

Reversal Agents for Drug-lnduced Neuromuscular Block

The invention. relates to B-mercapto-cyclodextrtn denvattves to their use for
5 the preparatton of a medicament for the reversal of drug-induced -
neuromuscular block, and to a kit for prov;dxng neuromuscular block and its

reversal.

A heuromuscuiar blocking agent (NMBA also called a muscle relaxant) is
10 routinely used during the administration of anaesthesia to fac;htate
| endotracheal mtubatlon ‘and 1o allow surg:cal access to body cavities,

partlcular the abdomen and thorax, without hindrance from voluntary or reflex

~ muscie ﬁovement. NMBAS are also used ih the care of critically-ill patients
‘under'going int_ensive" therapy, to facilitate compliance with mechanical

15 ventilation whenAsedation and ane]gesia alone have proved inadequate and

to prevent the violent muscle movements that are assoctated w:th

electrocenvulsnve therapy treatrnent

Based on their mechanisms of action, NMBAS are divided into two categones
20 depolanzmg and non-depolanzmg Depolanzmg neuromuscular blocking
agents bind to nicotinic acetylcholine receptors (nAChRs) at the
neuromuscular junction in a way similar to that of the endogenous
'neurotransmltter acetylcholine. They stlmu!ate an initial opening of the ion
channel, producmg contracttons known as fascxculatrons. However, since
25 these drugs are broken down only relatively elowly by cholinesterase
enzymes, compare'd to the very rapiq hydrolysis of acetylcholine by
~acetylehoiinesterases, they bind for a much longer period than acetyicholine,
causing persistent depolarization of the end-plate and hence a neuromuscular
block. Succinyicholine (suxamethonium) is the best known example of a
30 depolarizing NMBA.
Non-depolarizing neuromuscular biocking agents compete with acetylcholine

for binding to muscle nAChRSs, but unlike depolarizing NMBAs, they do not
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OH groups, or (CH2)o- phenylene-(CH2)p ; o and p are independently 0-4; X
is COOH, CONHR1, NHCOR2. SO2CH, PO(OH)2, O(CH2-CH2-0O)9 H, ZOOHA o0
tetrazol-5-yl; R is Hor (Cl-3)alkyl; R2 is carboxyphenyl; IS l1-3; or
pharmaceutical |y _ac- ceptable salts thereof. The 6-nercaptocyclodextrin
derivative WeOI%GH y suitable for use in the reversal of ﬁ?ﬁﬁ??%@é’ed

neur onuscul gy a3 1980 oPRY GFRARLIHY 8etylcholi

6- Mer capt o- %%@5%@3 ?ll%?l IARY tlé%lés/\@egee\}er@%‘?oments ﬁo&g%r u%ty!cngd?:%d

Neur oruscul and Blemetk préventicell emmbranerddpatarization.cantbag apesuit,ytbe odesdle i n
derivatives, to their_use for the- pre atio a nmedi ca t . for the
rever sal- of Wit b&WWGUQQﬁ!"d-rMﬂ?toﬂegﬁJF{éﬂ'g%{yf}&&cp &'ﬂ?@% bﬁﬁ%gt I‘}?E‘?e Be8vi di ng -
neur onuscul and.g revehasd - Ahdlfdl OMusfeupdrindl, OC kitR@uAGRNT -
(NMVBA, al soaég%ﬁgﬁ’g m‘j%dct%%o%i axant) is 10 routinely used during the .
adni ni st § at {¢is)atacarnaast mesicaritm, f panduroritm, eMectreatinbalroguronivae i shdand to
al |l ow surgical access @. %?'B% cavities, in particular the abdonen and

t hor ax, ~wi t FRRACURPHHFNE Involuntary or refl'ex .nuscle novement. NVBAs
are also used in the caré of critically-ill patients wundergoing intensive,

therapy, to facilitate conpliance wi th nmechani cal 15 ventilation when -
sedat i on ‘andtsmakne of aurgenner & pedop pbintensiveoeigu atreversalrgent of NMMBARt t he

i ol ent | e! ts that j at ' | Iy
her apy tr oif RERR Ot TPty 'S AARD T8 ECoyErk e fustia RE WORED, e
into t\/\qocatceﬂg.i&m used feepa|syentd 8@ iARMItOA oftsReyidines@rase pRChRE), zi ng

neur onmuscul ar ocking agents bind to nicotinic acetylcholine receptors
(nAChRs) at subk aseueostigwinear efltppbonisin i and wy(idestigmine. (Beeause dhet he

opentng of TG ehatin of B Sk Lk Trorda tRliel & deelichdline!
fasci cul at i gis neliRIMYSUIargirmsionBy inhitdtngitiegbreakeokn ok ecetyichioling) ey )

[ rase

relatively slowy by cholines . o ‘ . N
are not suitable for reversal .of depolarizing NMBAS such as succnnylchq!nne.-

15 The use of AChE -inhibitors as reversal agents leads to prbbiemg;_ with
| -selectiv-ity. éinc_:e ﬁeu ansmission to_ali synapses _(both_ sdmatic _‘and
autonomic) _involvihg the neurotransmitter acety!cholin'e is potentiated by
these ag.ents‘. This non-selectivity may lead to many'side-effects due to ihé
non—selectfve’activation of muscarinic and nicotinic acetylcholine receptors,

20 including bradycardia, hypotension, increa'sgd salivation, nausea, vomifing,
ébdominal cramps, diarthoea and bronchoconstriction. Therefore in practice,
fhese agénts can be used only after or together with the administration of
atropine (or glycopyrrolate} to antagbnize the inuscarinic eﬁeds of'aceiyi--
choline at the muscarinic receptors in the autonomic barésympat_hetic neuro-
25 effector junctibns (e.g.. the heart). The use of a muscarin_ié: ac_étylcholine
| receptor (MAChR) antagonist such as atropine céuses a number of side-
effects, e.g., tachycardia, dry mouth, blurred vision, difficulties in emptying the

bladder and furthermore méy affect cardiac conduction.- .

A fuﬁher problem with anticholinesterase agents is that residual neuro-
30 muscular activity must be present (>10 % twitch activity) to allow the rapid
recovery of neuromuscufar function. Occasionally, either due to hypef—

sensitivity of the patient or accidental overdose, administration of NMBAs can
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enzynmes, conpared to the very rapid hydrolysis of acetylcholine by

acetyl chol i nesterases, they bind for a nuch | onger period E?g&

acetyl choline, causing persistent depolarization of the e 3"‘% &%nd ,
hence a neuronuscul ar bl ock. Succinyl choline (suxanet honiun) is t he best
known exanpl WOSMHHL6 30 depol ari zi ng. NVBA.  Non- depol ar| zi ng FeawrRIESs| ar

bl ock t f t | e nAChRs,
but el e qaBarE B G oA HBok OF ek auie B ton retonnds 6
PCT/ EPO0/ 117 $8ocke)t AY prasehfiah6teais iRl relﬁtb]@!reléfrﬁéﬂ& tblev ng.fsb'é(é '5931 rHouhl®.

channel by - acetylcholine and hence prevent cel rane arization, -
and as a res@lqc tﬁiterﬁ%cﬂoeovwmeb@dam@undawom wnﬂbéﬁgmﬂosdas of ACRE

clinically- u non; ol ari zi.ng categor These.

i ncl ude tubocur ar| ne, qﬁ%acur%folﬂlanén?& ﬂ‘&ﬁ&é@'&r?ﬂﬁ’ﬁ ﬁ’?ﬁ}'@t&!& 'ﬁﬁhbmad

pancur oni 8mM raregelrafmisymptdms Urelated M néhianas UsmnLiioh Oof StSthlic Ahdt he end
of surgery or a period of intensive care, a reversal agent'of NMBAs i s ‘

of ten given fYSCRENISARGRROTSt 0 assist the recovery of nuscle function. Mst
io comonly used reversal agents-are inhibitors of acetylcholinesterase
(ACNE), such as neostigm ne, edrophonium and pyridostigm ne. Because the

nmechani sm of lra&urapeaof Pateat ApglicationiS9,306,4 1ic (REG NOBHELENS/. % e use of
acetyl chol i ne,_ at {/he neur gmuscul ar |Jétunct ion by inhibiting the breakdown of

acetyl chol i n&hemiga] chefators, {or sequestipraisy 8% revarea! sigientshag bgen Alisclogeg. NVBAS
'such as§ucehRiicdtobhdStors Scaiibid! S Wrmfiid'Ea- {;G&tm&s?réorﬁﬁle&e o %@% agent s

| eads to problens with selectivity, since neutransm ssion napses
. (bot h somat manafatturetof @omedicaimenbior thegraveesahefdmigriadecad helroargtilaehol i ne

' ' 'h g . Thi -sel | ead
3 0L etk RGBS o chOcE B o Al e
ni cotini ¢ acRMBALIRLS Mfe RBCAREEE Ihat’Bel Hrd %ﬁg%ﬁkﬁg ARSI "Ehde*a& ﬁ-(ﬁ) opsi on,

i ncreased sal t vation, nausea, vom ting, cranps. eéa and
br onchoconst betbtdapelariing @md)nenmppiaazlngdﬂﬂBAshEhelraigerttaesom"l im@egsed only

P! ot agbhy IRl b A AR e rePip gl roblcd iver' Sie LbSEPARd © )

. - hone assocuated with the stimulation of muscann:c and mcotlmc recepfors
seen wnh the ACKE reversal agents. In addltlon there is no need for the
combined use of an AChE lnhtbﬁor and a mAChR antagonist (. g-. atrop!ne)
while the chemical chelators may further be safely employed for the reversal
20  of ‘profound block’. Examples of such chemical chelatonjs, as disclosed in EP

. 99,306 411, were selected from various claéées of mostly'éyclic organic

compounds which are known for their ablllty to form mclusnon compiexes with
‘vanous organic compounds in agueous solution, e.g. cyclic ollgosacchandes

cyclophanes, cycllc peptides, calixarenes, crown ethers and aza crown
25  ethers.

The cyclodextrins,




choline at the nuscarinic receptors in the autonom c parasynpat hetic neuro
2s effector junctions (e.g. the heart). The use of a rruscag,;ian&gg
acetylcholine receptor (MAChR) antagoni st such as atropiné c W4 nunber

of side- effec e.g., .tachycardia, dry nouth, blurred vigsi
difficulti gé)?lﬁi‘%%‘ﬁpt ying the bladder and furthernore may P?fr&%g?mggyr di ac
conductj on., AkE1dhSEiPhikRIRYCORaig SIXObI AT @i-BegiucaBmanoses uhitat

resi dual neuro- 30 ruscular activity nust be present (>10 %tw tch
activity) tiaked | atwitehd 4 postiionsdey welinkages rsy i AMYASS:r and dernvatives

Qccasional |y, ~either due.to, hyper.: jtivi At gnt ci dent'al
over dose, ééﬁ'ieﬁ’f-s‘%’?r&c 'saﬂt'fiﬂd Nh%%gg@ﬁﬂi{ vl o %iﬁ?ﬁé%gg?@ﬁwﬁ%o‘?%ﬁ 7
PCTI EPOO/ 13&%%@‘&?%&%B?Arﬁaﬂy%dpﬁ@h@ﬂm@dulbf oidckig Bgentsmes anbisale f unct i on
("profound “"bl-ock™). At present, there i's no.reliable treatnent to reverse
such a 'spr abluxarts, bdumbk 'as ACUEINIHNG, PENSYONELERE VECUIBPBIGL RRRARIURM Wi t h

hi gh . doses of AChE .inhibitaor.s 1 I jre I I i nergic
crisis", rdSlYBEHRHEY ?tﬁa%\"ﬁl%gﬁsgaq'%gHg@%b#&%&%%thgg%@Fgfggﬂcl{rghg%hanced
stimulation. of nicotinic. and.: nuscarinic receptors. In European Patent:
Appl i cation 99, 306,411 (AKZO NOBEL N.V.) the "use of . chem cal chel ators
(or sequestit has spwaweandosnd fhatfyeereaptasygiedaxtin dervaivgs heyng B cal

chel ators caé)able of fqrm ng- a guest-host conplex for the manufacture. of
a nedi camergenesdl f{:’F[B‘Jltajv'er,sa'l of drug-induced neuronuscul ar bl ock were
descri bed. The use of chenjcal, chel'ators as reversal agents for NVBAs has
t he advantage that they ar ective in rsv r§(i ng the action of both
depol ari zi-ng. and non- depe NVBAS:H2TRET use does -not increase 15 the
| evel of acetylcholine pduce fewer side effects and'
none associated with: i hi

'S ihic and nicotinic receptors
seen with the ACNE r

ere is no need for. the
conbi ned use of an AGhE i nfli bi @ R aft goni st (e.g., atropine),
whi |l e the chenmical chlators nmay further be safelylenpl oyed for the g
reversal 20 of 'profolund block'. Fxanples of such-¢henical chelators, as

di scl osed.in EP _ .
0 " : : : . - Fomulal-

wherein m is 07 and n is 1-8 and m+n =7 or 8;
Ris (C1,6)alkylene, optionélly substituted with 1-3 OH group')rs, or (CH,)-
phenylene-(CH,)~ - ' : :
o and p are independén‘tly 0-4; ) _
15 - Xis COOH, CONHR,, NHCOR,, SO,0H, PO(OH),, O(CHzchZ-O)ﬁLH,' OH or
tetrazol-5-yt; R ' a
R, is H or (C,g)atkyl;
R, is 6ai‘boxypher1yl;
qis 1-3; . .
20 or pharmaceutically acceptable salts thgreof;

are highly active in vivo in the reversal of the action of neuromuscular

blocking agents.

No protection per se is sought for the folloWing 6-mercapto-cyclodextrin
25 derivatives: ' '
6-per-deoxy-6-per-(2-hydroxyethylthio}-p-cyclodextrin and -



99, 306, 411, were selected fromvarious classes of, nostly 'cyclic, organic
conmpounds which are known for their ability to forminclusipg gonpigxes
with various organic conpounds in aqueous_zolutlorz e.g. cyclic .

ol i gosaccharides, cyclophanes, cyclic peptides, calixarenes, crown ethers
andgaza croﬁ%o“ﬂﬁngghers. The cycl odextrins, CH20H Kl -+~ - - @c@tprle @k =6-9 3

2 0 MAY 2004 Q/ 16 PCT/I-EPOO 11789 a class of cyclic nolecul es
cont ai ni ng spgﬁgg%ﬁg?' TRV @6%9&‘&%9)57-&}6¢19§extnn-dk gh are dagcribed by

aent 1 ec | 5 B bRBEHRP R B ARG e EPRN IR RUEERR o7" ary
of the commofitmongsdeonebrummes@dhyairotyletikthing-pagetddaxtrin, wWHigtkQigisRdpxant s,
atracari um - Porui KEECH TR Leked i 4helTAst aFeBDuboour ar | ne. Y?,C‘ﬁ;'s”rn”?w
Formil a | Crbra s e B R I T BB SR g BEha A2 0. 7 and
n is 1-8 andGuilla, E. &t alr(BBIl. Chem. Soc. Chim. Fr. 132 (8), 857-866, 1995);

6—mono-depxy—s-mono—(carboxymethylthio)—'ﬁ-cyclodextrin. which is described

by Akiie, T. et al. (Chiem. Lett. 1994 (6), 1089-1092); - | '

6A,6B-dideox'y—SA,ﬁB-bis[(o~carboxyphenYI)thio]-B—cycIodext{in and

10 6A,BB-dideoxy—BA,BB-bis(cafboxymethy!thiol)—B-cyéIodextrin, which are
- _ _despribed by Tubaéhi, l. etal (J. Am. Chem. Soc. 108, 4514-4518, 1986; and

6-per-deoxy-6—per-(2,3-{_1ihydroxypx_'opyrthid)—ﬂ-cycfodextﬁn,’ which is _ |

- described by Baer, H. H. and Santoyc—ebnzélez, F. (Carb. Res. 280, 315-

321_, 1 9'96).These. pridr art B-rhercépto-cyclodextﬁn derivatives have been

15 described in relation with different utilities in each instance.

However, the above mentioned pﬁdr art 6-mercapto-cyclodextrin derivatives

. do belong {o the main aspect of the .present inventionr which refates to the use

_' of a 6-'mercapt0-cyclode>‘<trin derivativé according to the general formula 1 for

20 the' manufacture of a médicament for the reveﬁal of drug-induced

neuromuscular block.

In one embodiment the inventidn reiates to 6-mercapto-cyclodextrin
derivatives having the general formula 1, | -
25 whereinmis0-7andnis 1-8and m*n=7or8; .
X is COOH, OH or CONHCH;;
Ris (Cye)alkylene or (CH,)-phenylene-(CH,),;
o and p are indepéndenﬂy 0-4; ora phannaceuticélly acceptable salt theredf,
* with the exclusion of | ' |
30 _f)‘-per—deoxy—ﬁ-per-(z-hydroxyethyithio)-ﬁ-cyclodéxtﬁn; _
6—mono-deoxy—ﬁ-mono-(Q-hydroxyethylthio)—ﬂ-cyclodextﬁn;
6-per-deoxy-6-per-(2-hydroxyethylthio)-y-cyclodextrin;

5



Ris (C-)alkylene, optionally substituted with 1-3 OH groups, or (CH2)O0
phenyl ene- (CH2)p-; o and p are independently 0-4; 15 - XigsySO: CONHR, ,
NHCOR2, SQ2CH, PQ(OH)2, (CH2 CH2-Og-H, OH or tetrazol - 5 yI R, is Hor

(C jal kyI R2 is carboxyphenyl; qis 1-3; 20 or pharnmac
accept abl ewgoﬂlf“?? Ihereof ; are h| ghly active in vivo in thg%&@%gé’bé?g of the

action of 5@5@1% Br-(c2 hin SRS S ¢ d}{gumm ection per se is sought
ovvr ng ng f e

for the foI pto cyclodextrrn 25 deri vati ves:

6- per - deox\g- ﬁ,opa:de(oayrefmonaymmyxymetbyulpowayc@dmnnn and 4 2 0 MAY 2004 WO
01/ 40316 PCT/ EPOQ 11789 6

(2- hydroxy&H}?BWQQW%?@T@%@%E?rbﬂ“%?ﬁ'ﬁ'”“ﬁ?leﬂ'&%@%q?)g@& W Li'ng, C. and
Da ) 05 _
6. Mono- deoify]A %‘%ﬁ%”% ﬁr‘r? W@%@(&%ﬁ "‘%%%‘?%%ﬁ';’?r.)n which is
disclosed by Fujita, K et aI (Tetr Letters 21, 1541-1544,-1980); s
oo P e ES%E&?L{;"Q L e B NIGY drororti N E%aqﬁgé” oed oY

b, : i -6 hcarbod | bed
o i M e s

S tartrge v e St vt s
descri bed b%i}‘/lm%!!t% Zlmgagt( i% g‘ﬁ? ‘XM{ %(2 %H"egt'%c‘ %g@?%j:??ﬁd %BE%G and
doscr | bl BBl | AR B Ak e b ' Res. 250, 3

321, 1996) . e sampphenylerd n’@aneradapalentm&m@w fief Vé@rﬂctﬁét‘? v‘@E'Cﬁé@’é‘ been
15 deser] bege I'pgsrttoerltgé e ek, gnlefté SF B0fa 4ldid Listhed. " €ach instance.

' The term (C,z)alkyl means a branched or straight chain alkyl group containing
1-3 carbon atoms, i.e. methyi ethyt, propyl and sso;)ropyl
15 The term carboxyphenyl means a phenyl group whtch is substituted at either
| the ortho-, the meta- or the para-pos:t;on with a “carboxy-group. The ortho—
carboxyphenyi group is preferred
Compounds ‘according to formuia | wherein n+m is 7 are denvatrves of B-

cyclodextnn, those wherein n+m is 8 are derived from y-cyclodextrin. -

20 . ‘
- Preferred are the 6- mereapto;cyclodextrin derivatives of formula | wherein X
is COOH ora pharmaceutlcaliy acceptable sait thereof
More preferred are the 6-mercapto-y—cyclodextnn derwatlves of formula I
wherein n is 8, R is (C1 4;)e!kylene and X is CQOH.
25

Particularly preferred 6-mercapto-cyclodextrin derivetives of the invention are
G-per-deoxy-G-ber;(2-carboxyethyI)thio~7-cyciodextrin; '
6-per-deoxy-6-per—(3~carboxypropyl)thio—»,r-cyclodextrin; ,
6-per—deoxy—G-per-(4—carboxyphenyl)thio—fy-cyciodextrin;

30 6-per-debxy—ﬁ—per—(4-carboxyphenylmethy!)thio~y-cyclodextrin;
6—per-deoxy—6-per-(2—carboxypropyl)thio-y-cyclodextrin; and
6-per-deoxy~6-per—(2-suIfoethyt)thio-y—cyctodextrin.
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However, the above nentioned prior art 6-mercapto-cyclodextrin derivatives.
do belong to the main aspect of the present invention which relates to the
use of a 6-nercapto-cyclodextrin derivative according to thé genepal
formula .1 for 20 the manufacture of . a nedicanent for the reversal of
drug- |nduce@09@QBhpnuscular bl ock. I'n one enbodi nent, the |nvent|on relates
to 6-mercapto-cyclodextrin derivatives haV|ng t he general ?BFHWﬂés '
wherein mis 0-7 and nis 1-8 and mtn = 7 or 8; . X is COOH OH or

CONHCH3; R is (C, .6)al kyl ene or (CH2) o phenyl ene-(CH2)p; o and p are

i ndependent | }h€09 ﬂeWP@Wqﬁi@&tqeﬁaaﬂi@Sa@%md ean tbet mma byi th the

excl usi on of; Ith|o cycl xtrin;

6- Nnono- deoxy %&ng é)%{ 5‘& ﬁé%éﬁrwgﬁ'&%ngg !am.ga%l ‘é’ﬁh ah [Ed]&

6per - deoxy- &ry]akyl(tﬁelh@!rdaw!tmat Hytivdiive)correepohdiAg s H-8-RX, vReYRZARfF WO
01/40316 P POO/l 789

6- per - dedxy- %‘é"‘rﬂ"f’*‘c’é“?ﬁﬁ%?r?étWf?l"loﬁﬁbf)dqfi"@?c'ﬂdbéﬁﬁqme of an inorganic or

6- mono- deox ;840 PYsé car boxymet hyl t hi o) - p- cyclodextrin; 6A 6B-di deoxy- 6A;
6B- bi s[ (o-carboxyphenyl ) thi n}-R-cycl odextrin; and ‘

6A, 6B- di deoxy- 6A, 6B- bi s(car bomphyl t hi ol p,oo»‘«:‘ycl odextrin. 5 The term
(C,,s)al kyl ene as used in the définition of? formula | means a branched or
strai ght chain bivalent carbpp7ad e ‘ rAgH1- 6 carbon atoms, such
as net hyl ene, ethyl ene (1 2 : ' : L- et hyl - 1, 2- '
et hanedi yl ), 2-net hyI - [ [ : [
1, 3-prop- |lo anediyl,

The term

be positioned either : ]
gro p containing 1-3

(G -3)al kyl neans a.b anched or straight cha| n aI kyI
carbon atons, i.e. ne , oot

Formula Il wherein mis 0-7, nis 1-8, m#n=7or8and Yis a leaving group
~ which can be a halide (Cl, Bror 1), sulfuric ester or a sulfonic ester function;

10 such as a tosylate, a napthtalenesulfonate or a triflate.

Conversely the 6-mercapto-cyciodextrin derivatives of formula [ can' also be -
prepared by reacting a 6-thiol y- or B-cyclodé_*xtﬁn derivative of formula !lI wiﬁ
an alkylating agent, e.g., alkyl halide, arylalkyl halide, alkyl su!fdnate, arylalkyl-
15  sulfonate, corresbohding to Y-X-R, wherein Y, X and R have the meanings as
previously deﬁgiec'i; or with a double bond containing reagent, ‘e.g-l, vinyt
~ alkane, acrylate, efc., or an epoxide in the presence of an inérganic or organic |
base. ‘

20 Formula 1lt wherein mis 0-7, nis 1-8, m+n =7 or 8.




15 The term car boxyphenyl nmeans a phenyl group which is substituted at
either the ortho-, the meta- or the para-position with as @WWy-group.
The ortho- carboxyphenyl group is preferred. Conpounds according to formula

| wherein ' are derivatives, of cyclodextrin, tho rein ntmis
8 are der‘i‘\r‘}é@]‘)ﬁaécr?n y-cycl odextrin. 20 25 Preferred are thza}g%"’”w’

6- mer capt o_—mﬁ;&ﬂ%yﬁtﬁb Fdutéd for t5e BepaPAtiaH 6F the \BIRERIHD ascya;e‘%%&w or a

i
phar maceutic y acceptable salt thereof. Mire preferred are _
6- mer capt o-derivgtivesdeithel inveididnareilinewndd therskilled persathdihel chamisty®f R i s
(C -,)al kylene and X is {. Particularl referre o .
6- ner capt o-@?c‘i‘%ﬂ’éﬁ‘?#“ﬂ" %r?’(ﬁé‘?cﬁ Sof® H%l BR@'&H??‘&% (3eg for example:
per - deoxy- EopRprdiRns AL BUpRsMBIeLLRF NCHomicthO0@ARSs 1-11, Atwood J.L.,
6- per - deoxy- b-per - (’3- nr boxypropyl )t hi o-y-cycl gdextrin; - . '
6per - deaxy-Bavies J(&Dc.aviBolicoh By, )\ﬁorgiﬂe-ér egel Blgexier Selengg ltd., Oxford,
per - deoxy- gJ e{ éé car boxyphenyl met hyl )t hi n-y--cycl odextrin; 6
per - deoxy- I'g'e 9962 car boxypropyl )t hi oy+-cycl odextrin; and 6-per-deoxy-6
per-(2-sul foethyl)thio-y-cyclodextrin. 6 2 0 MAY 2004 WO 01/ 40316 PC
/ EPO0/ 11789 The 6-nercapt o-cycl 6dextrin derivatives of fornmula | can be
prepar ed byPhamesetitieallyaactspiahle \satts fc§-measgatorcygiodexiripadeivatives (o nul a |1 |

0 L i 4 N 5 0 o o

to HS-R X ave meani ng as. previ ously defined, in

the pregencgigHorid ddwm@ﬂi S@OH,otrgaphospiamic aBir grdup PO(G; @irrthm i s 0- 7,
nis 1-8 mn =7 or 8 and Y is a ] eaving _rouB V\,hc{)ch can be a halide (O,
Br or 1), deirazeli&ylaroup, sy desehtainrdbydiaatingrtis Acictoyith anpragein base,

g??r)élrg;gi f@%ﬁ'ﬁ)ﬂ%@{ﬁ%%‘%%@%@'&’g@og?gipﬁlﬁﬁ I?Hr@%ﬁ% s_c')ybteh'epr epared by
reacting a 6-thiol y- or 3-cycl odext_ri n derivative of formula Il with -
" The 6-mercapto-cyclodextrin derivatives, or phannaceutically acceptable salts
15  or solvates thereof, for.use in the invention are administered barenterally. The.
injection route can be intraﬁenoué, subcutaheous, intradermal, intramuscular,
or intra-arterial. The intravenous route is the preferred one. The exact dose-to
be used will nécessarirly be depen’dént'upon the needs of the individual
SUbje.ct' fo whom the medicament is beiﬁg admi‘nistereld,. the degree of
20 muscular aétiVity to be restored and the judgement of the anaesthetist/critical-
care 'specialist.- Extracorporal application- of ‘the' chemical chelators of the
im}ention. for ihsfance by mixing of the chemical chelator with the. blood

- during dialysis or during plasmapheresis, is aiso cbnternplated.

25 In a further aspect the invention relates to a Kit for providing neuromuscular
block and its reversal comprising (a) a neuromuscular blocking agent, and (b)

a Bfmercapto—cyclodextn'n deriQative according to genera! formula | capable of
forming a guest-host complex with the neuromuscular blocking agent. With a

kit 'according fo the invention is ﬁeant a formulation, which contains sepérat.e

30  pharmaceutical preparations, i.e. the neuromuscular blocking agent and a 6-
fnercapto—cyclodextfin derivative of formula |, i.e. the reversal agent. The

components of such a kit of parts are to be used sequentially, i.e. the



an al kyl ating agent, e.g., alkyl halide, arylalkyl halide, alkyl sulfonate,
aryl al kyl 15 sul fonate, corresponding to Y-X-R, wherein Y, Qand have t he
nmeani ngs as previously defined, or wwth a doubl e bond conf W‘\ﬁg?[’ ‘eagent,
e.g_, vinyl alkane, acrylate, etc., or an epoxide in the presence of an
i nor gani ¢ oFW(bOlgﬂﬁﬁc base. CH2OHH2 C_.SHo ff HQH H \'iﬁ’l‘}Eme{u%\V'

or

HOHHOHOHH Fr la |11 Wnerelnmlso,nls-,
8. 7 20 MAY Wﬁmu\?@‘ 8h l&’@g@@ Wf tspedministgtedata ér%@qﬁéﬂsﬂﬂﬂmﬁ‘@r@ﬁout es’

for the prepghidh lQrfoHUwécﬂ %(PFPFgPil&ecwﬁéﬁ$§§BF ton. Gy %@% fﬁ[?xﬁ’g S i he

I nvention are known to t erson em stry

deri vati sat i requinéd cbylthdead!mlmstralttenvﬂl thed oevaraait aderﬁtsdfa f@rﬁ-ﬁxém@;bt@-

Conpr ehensi ve Eidoeﬁgnoée | ar em.stry, -Vol umes 1-11, Atwood J. L., s Davies
J.E.D.,. Mac\®¥& el 'éf?loé  preggRt inygrliop; er  Sci ence Ltd., Oxf ord, UK,
1996). Ph-,ar maceuti cal-ly acceptabl e sal ts of 6-nercapto-cycl odext rin
derivatives of fornula | wherein X represents the carboxylic-acid group

COON, the toAgpmwfprediki, seroling tuthederanion; hentainssp Bonercapto-cydsdextridPQ( OH) 2
the tetrazol be obt by .treati i d with
of gant o basdlopie f A LalEY nitdnudal ot aaetl fhichs Selecetm
hydr oxi de. T 6th&T griipo- orBlsBAG X bf | PocdifbAital | VeSuroRfunPhasdmRefdtinGal | Y

acceptable salts 15 or solvates thereof, for use in the i'nvention are
adni ni st er edapagWenisy | FMjvacppum, | ai}'aswuah (cis)atracyivirpe itumqtaam&)uar;d

b o0 SRR LRI S, %, g@tthgogbveﬁgon compfises

) rocuromum as the neuromuscular blocking agent.

Mixed with phannaceutibally suitable auxiliaries anci pharmaceuficaily'éilitablé
. liquids, e.g. as described in the standard’ referénce, Gennaro et al.,
15 Remingtoh's Pharmaceutical Sciences, (18th ed., Mack Publishing Comipany,
1990, Part 8: Pharmaceﬁtical Preparations and Their- Manufacture; '-see.
espéqiélly Chapter 84 on ‘;Parenteral preparations, pp. 1545-1569; -and
Chépter 85 on “Intravenous admixtures”, pp. 1570- "i580) the 6-mercapio-
cyclodextnn derivatives can be applzed in the form of a solution, e.g. for use

20 asan mjectlon preparation.

‘Alternatively, the pharmaceutical composition may be presented in uniﬂdose
or multi-dose containers, for example sealed vials and ampoules, and may be
stored in a freeze dried (lyophilised) condition requiring only the addition of

25 ‘the sterile fiquid carrier, for example, water prior to use.

The invention further includes. a pharmaceutical fbnnulation, as hereinbefore -
described, in combination with packaging ‘material suitable for said
composition, said packaging material including instructions for the use of the

30 composition for the use as hereinbefore described.



be used will, necessarily be dependent upon the needs of the individual
subject to mhonlthe medi canent is being adm ni stered, the degree of 20
muscul ar activity to be restored and the judgement of the2 0 MAY 2004
anaesthetist/critical- care specialist. Extracorporal appllcatlon of the
chermcal CKPHIBMs of the invention, for instance by m xPhEEVY 3
chem cal c h&ﬁg |l ysis or during
pIasnaphergﬁ%gﬁgﬁgﬁgﬁQ%ﬁgﬁﬁl@np aﬁgﬂHﬁgﬁﬂwﬂéi further aspect the invention
relates to a kit for providing neuronuscul ar - bl ock. and |ts reversal
conpri sing neur onmuscul.ar bl ocking agent, and (b)
6- nercapto§%§%¥%&extrln derivative accordlng to general fornu[a-r'capable
of f or nmi n@-Monpudssty-Hegdnoedmalrtrxyptienilthiges pdaxirie.caedivm $allbcki ng agent .
Wth a kit according to the invention is neant a formulation, which
contai ns separate 30 pharmaceutical -preparatio e. é?e neuronuscular
bl ocki ng agent and a 6- Mer caphP- cyclodgg&Lr R GRMN5F formula I, i.e.
the reversal agent. The COTﬁbnents of h-a kit—of parts are to be used
sequentially, i.e. the 83 40316 PCT/ EPOQ 11 789 )
neur onuscul ar blocking agr Q| a subject i n need thereof,

' of .muscl e function

is required, by t he _ , N\ . jent, i.e. a
6- mer capt o- cycl odektrim Y ¢ ention: 5 A preferred
kit, according to the |nven:|onoHconta|nsHa Gower capt oj cycl odextrin
derivatlve of fornula I Pent which is
selecteg fromthe ¢ Ur ohi um . pancuroni um

Saanet honi um ”’/I%S%‘r’r%s'»‘im”bar?qtréaf%“r BRI P a%éea‘iﬁ%f ki ET
rocur oni Umc@&o&%rﬂﬁﬂﬁogﬂ%ﬂ &ﬁmbl)oﬁkddignmggérﬁ atl\/h)ﬁml terripler gt nﬁﬁ:@ut icall y
suitable auxiliaries and pharnaceu bl e yi.ds
descri bed _idissplydion 2rpHialenpey! @P!@'r@k’”g L Aé?"ﬁ“ o) i ‘f‘p %dﬁéﬁ‘ﬁ'&ﬁ
Phar maceut i £abg Shk 8RGRRwurd Sffiel 18104 h. Wfdﬁcﬁé%tﬁ Waeg (Smmﬂ)evaporated
10 to dryness to leave crude 6-mono-O—(2'-naphthalenesuifonyl)-y—cyc_:lodextnn.
" Sodium hydide (0.38g, 15.83mmol) was suspended ~ in dry
dimethylformamide (20ml). 4-Mercaptobenzoic .acid (G.?g,' ‘4.55mmol) was thén
added to the suspension and V_the resulting mixture was sﬁrred_ for 20 minutes. -y-'
Cyciodextfin nosylate (3.2g, 2. 12mm0|) was added to the mixture and the reactionl
15 - was heated to 100°C for 90 minutes. After cooling; acetone was added to prempztate
a sol:d whlch was reprecipitated from waterlacetone This was then dissolved in
- water (20ml), pH adjusted to. 7.0. by adding 2N hydrochlonc acid, then
| chromatographed on a Sephadex DEAE A-25 column. Appropriate fractions were
‘combined, dlalysed then precipitated, twu:e from water/acetone to glve 400mg of the
20 ftitled compound. *H NMR in DMSO & 7.4 10 7.8 (ArH), 5.0 to0 5.2 (8 H), 4.13 (1 H),
3.7 to 4.0 (29 H), 3.7 to 3.4 (17 H), 3.25 (1 H) ppm. “C NMR in DMSO & 129.9 and
- 127.5 (ArC), 103.3 and 102.9 (C1 and C1"), 85.0 (C 4'), 81.6 (C 4), 73.8 (C 3), 73.5
(C 2), 72.2 (C 5), TO.BkC 5", 60.6 (C 6), 34.3 '(C 6") ppm. Electrospray MS [M+H]" =
1455.7 and [M+Na]" = 1477.7.

10



1990, Part 8: Pharnmaceutical Preparations and Their. Manufacture; 'see
especially Chapter 84 on "Parenteral preparations, pp. 1545-1569; and
Chapter 85 on "Intravenous adm xtures", pp. 1570-1580) the HyngaCamL o-

cycl odextrin derivatives can be applied in the formof a solution, e.g. for
use 20 as arwoni/sis on preparation. “Alternatively, the. phazﬁglzI é/ i cal
conposition may be presented in unit-dose or nulti-dose ¢ 115739.f0r
exanpl e seal Bxgnnle 24| g and anpoul es, and may be stored in a freeze dried
(I'yophi I'i sedgMeRBSibbiytmohé: 9@6 etlid? :%ye@‘;iﬂinso%;um ggclt the sterile
liquid carrier, Tor exanple,- water on further.

i ncl udes. a pharnmaceuti-cal formulation, as hermogcefore described, in
conbi nation with packaging .material suitable for 2 conposition, said-
packagi ng material includi ng instructions for {he of the 30 ‘
conposi tion for the use as hergitbef ore deHgd T bed. 0 MAY 2004 WO

01/ 40316 The invention is il hu :

PCT/ EP00111789 .Exanpl e 1.

6- Mono- deoxy- 6- mono- (4- car s eq_yl)t i HycloYextrin.sodiumsal't ‘5 To a
round bottom fl ask -con i i dgd dry' y-
cyclodextrin (2.0 -g, {l. 54.mmp @&rdhitr al room tienperature. After

di ssol ution, 2- napt hal Eg, 4.64 jmol ) in pyridine
h

| ori de (I_ll)
(20 M) was. added and| the m xture Stirred f Quenched with water
(50 M) and evaporate to ' to dryness to |eave. crude
6- mono- O (2' - napht hal enesul fonyl ) -y-cyci adextrin. Sodi um hydri de . (0. 389,
15. 83nmmol ) was s@é@ﬁdéﬂﬂdel(ﬁoc%ydlsmsedt inyaif @rmm dé (Bdlvas added to

4- Ve capt;obag 5&1.3,,.@%539 Op.2 imaP TN (950 id'G poqggnegn@geg%é%] ensi on

and the resultin mxt sstlr
nosyl ate (3 t@gperatumwrﬁoymn»a'@ hiboeas then aﬂ@dnlhatcwde sphdion Ioésnmmt-ﬂ)cw- 15 was

heated to 1 C S

preci pi t at eQ\Q:ghtRQIF %Q‘lfém }y_&\ﬁggé&@g 2e%§b| 4tlglaﬁ“'nc?% &m& ha gf‘Sﬂ%thI'hl s was

then di ssol v@dG fer 24 h. The mlxture was cooled and quenched with water (20 mi) before
e\{aporatlng fo dryness. Water was then addedl to the residue and the resulting

10 solution was poured into acetone (250 ml) to effect precipitation The resoiﬁng solid
was collected by filtration and dissolved in water (10 ml) before passing through a -
Sephadex DEAE A-25 column’ elutmg with water then 0 2 N NaOH. Fractlons

. containing the product were combined _and evaporated to a low volume and dialysed
{(MWCO 1000) by changing the éxternal water four times. :'intomai solution was
- 15 evaporated to low volume and poured into acetone (100 ml) Solid was coi[ected by
' f Itrat|on and dried under vacuum at 70 °C to leave the ftitle compound (235 mg) as a
white solid. 'H-NMR (D,0) & 7.50-7.1_0 (4 H, m, Ar-H), 5.14 (8 H, m, CyD 1-H), 4.16
(1 H, m, CyD 5-H), 3.98-3.85 (26 H, m, CyD 3,5,24,-H), 3.70-3.61 {20 H, m, CyD
2,3,4,6-H), 3.15 (1 H, m, CyD 6-H)} ppm; Electrospray MS m/z 1477.6 for [M+Na}
-20 .calcd for CssHgaNaO,, S M 1455.304.

Example 3.

G-Qer-deog-e-gen(3—carbogy'ghenyl)thio-x-cyclodextrin, sodium salt

11



water (20nl), pH adjusted to . 7.0. by adding 2N hydrochloric acid, then
chromat ographed on a Sephadex DEAE A-25 col um. Appropri aéi fractions wer e
conbi ned, dialysed, then precipitated, twice fromwater/a tU‘PﬁYe 80 give
400mg of the 20 titled conmpound. "HNVRin DMSO 8 7.4 to 7.8 H% 5. 0 to
5.2 (8 H) WA 1), 3.7 to 4.0 (29 H), 3.7 to 3.4 (171’131')r WEs 1

ppm 13C NVR. in DMSO 8 129.9 and 127.5 (ArQ) ,Cdtgg, 3 and 102. 9 (d and
'), 85.0 (C4'), 81.6 (C4), 73.8 (C 3), 7. (C 2), 722(C5) .70.8(C
5), 60.6 (C6), 34.3 (C6") ppm Electrogpray M5 [ MrH += 1455.7" -and

[ MkNa] +.=1477.7. 10 2 0 .MAY 200% WD 0548 Ex-arrplve 2. . PCT/ EP0O0O/ 11784
6- Mono- deoxy - 6- nbno- ( 2- car boxyphehy¢ ) t hi O cydodextrin, sodiumsalt Na@Q2C
H Sodi um hydri de (60 % di spersed in 0.18 g, 4.5 nmol) was added to 5
thiosalicylic acid (0.34 g, 2.2. i (25 m) in one portion and
stirred at roomtenperature for thn s _was then added the crude
solution of 6-nono-O (2'- naph ryjb cyclodextrin (2.5 g, 1.45
mmol) in DM (15 nm) and he o N. The m xture was cool ed’
and quenched with water (20 |mM) befole levaporatfing to dryness. Water was
then added to the residue and the rddul t%*hg 10 spl ution was poured into
acetone (250 m) to effect precipitation. The resulting solid was
collected by filtration and dissolved in water (10 m) before passing

t hrough a Sepha‘digﬁe%ﬁgsﬁm?&(m gms ey Wasglisdotvedvwitrestirtiing in Gry2DMFNaOH.

Voi e and (I 0Ipsde 5 NAEEPASDEI By Lh iy RGAL RS DT At Regofel o1 res.
i nt er nal Sgiryty dd}EioH@ﬁnr?-FlO%{Whﬁﬁtﬂﬂwé@tﬂeﬁ\&dﬂed ahE tan chiparenvess feate cet one -

(100 m). s eol ed by filtration and dried und a mat 70 €
to | eave t @ 90 for @4duThemigu(erass alpweddo goolyky WB‘CE& iym mﬂ?'méfgﬁ

7.50-7.10 (sg)gﬂﬁn m5ﬁ%§$@ma%iﬂ\ﬁi§ §dd‘e‘da‘i‘iﬁtl@%u&urb|)was‘btlﬂr§d fdrBoHminlbefEldd 5 |‘|)

3.98-3.85 ( 3.70.3.61 (20 6- H) ,
3.15 (1 H  pouricy Dni> rethspah (880 a8 raadmvagowgrﬁ% dM‘??S 6 °f e [ﬁﬂﬂZMS]WE'S _

added water (500 ml) and the solid was collected by filtration and washed with water .-
'(3x1 00 ml) then acetone (3x100 mi}, and dned under vacuum at 70 °C to give 6-per-
10 ‘deoxy-ﬁ-per—:odo-y-cyclodexmn as a yellow sohd (16.2 g) whlch was used without
' further purification. ‘
To a solutlon of 3- mercaptobenzonc acid (1.0 g, 10 eq) in DMF (30 mi) was added
'60% sodium hydnde dispersed in oil (476 mg, 22 eq) portionwise over 30 min. The
mixiure was cooled and 6¥per-deoxy—ﬁ-ber—iodo—y—cyclodextrin (14 g‘) in DMF (30 ml)
15 . was added. The mixture was then stirred at 70 °C for 24 h. The mixture was allowed-
to cool to room temperature and quenched with the addntlon of water {20 ml) before
evaporating to a low volume. The solution was ‘poured into acetone (500 ml) and the
precipitate was collected by fi ltration, dissolved in water (20 ml) and dialysed
(MWCO 1000) by changing the external water four times. Internal solution vtras
20 evaporated fo low volume and poured into acetone (250 mi). The solid precibitate
was collected by filtration and dried under vacuum at 70 °C to afford the ftitle
compound (1.45 g} as a white solid: '"H NMR (D,0) & 7.77 (8 H, br s, Ar-H), 7.55 (8
H, d, J = 6.0 Hz, ArH), 7.71 (16 H, m, Ar-H), 5.16 (8 H, s, CyD 1-H), 4.00-3.94 (16
H, m, CyD 3,5-H), 3.58-3.53 (16 H, m, CyD 4,2-H), 3.43-3.40 (8 H, m, CyD 6-H),
25  3.24-3.20 (8 H, m, CyD 6-H); Electrospray m/z 1180.6 for [M-8Na+6H]*, calcd for
CosH10eN350.55; M 2562.39.
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.20 calcd for C55H83NaO41S M 1455. 304. Exanple 3.
6- per - deoxv- 6- per - ( 3- car boxyphenyl ) t hi n-y-cycl odextri n. ?h It 11 2 0
MAY 2004 WO 01/40316 PCT/ EPOQ 11789 Tri phenyl phosphi ne (3 L*@A eq) was
di ssolved with stirring in dry DM (160 m ). -To this was added i odi ne '
(30.5 g, 1awequgsiover 10 min. with heat evolved. Dry y- Cly@f@?b%?&i'fb” (10
g, 7.7 mol )Eag\/\gaé_}ﬂoen added and the m xture was heated to . f8 24 h.
The m xture :owed to cool,.to which sodium nethoxide (3.1 g sodium
in 50 n neswmbaﬁge%@ﬂ@ i iﬁ%ﬁa&é&dﬁ?@, SodihGhpd for 30 min, before
pouring-onto nmethano and evaporati ss. To the residue
was added water (500 ni’) and the solid was c eoNed by filtration and
washed with water . (3x100 m), then aces (3x1 00 m), and dried under
vacuum at 70 C.to give 6 per-6 deoxy- G+er-| odo-y-cyclodextrin as a yell ow
solid (16.2g) which was used without flir purification. To a sol ution

i i VF (30 m )y was' added . 60% -

sodi um hydri de di spersed in oil . - porti onwi se over 30 m n.
The m xture was -cool ed and 6- persd r-iLbdoty. cycl odext,ri n (1-.4 9)
in DVF (30 M) 15 . was added.. T XtV & i
h. The mixture was allowed to ool to foo terrpera ure and quenched with
the addition of water (20°m-), lbefore Rvaf¥fating to a | ow volune. The |
solution was 'poured into acetdne (500 m’) and the | precipitate was
collected by filtration, dissolved 1n water (20 ni) and dialysed (MACO

1000) by changi n@-Meh&pEipt‘@ﬂdm&i adMiUeE{Z M0 UH.O el wak ldisesied ins@y bhiro@swas 20 -

evapor at ed t | ow nme and nt o ac one 250 e so
Rt o, e KP4l o W PRRRFS o0 s ZRBYET Vel el it shreg RArIAnST0 C t o
?g f ar dbt he §dcﬁdrﬁhyd]ﬂ§w093@ 3(184‘571@)6(&/5) @owhehoctouolwaé sgrré?r&il N}v’%ﬁrﬁ@)soBA7 Z|)7
r s, m r-
5.16 (8 H, BN E?ﬁ"i"\%%”reg”aédh%“ @if’e(’féf’f"’iﬂﬁe %50'69%‘ !%_‘D f5pgd e°@"§99§'°§9-7( 16 H,

m  CyD 4, 2- yclodextitr & ’(EO?( 8.4b, mﬂibl)@iQSGni%ry B - Adttr 3dditlon, SthE, regé:tuoﬁ}\//lD 6- H)

El ectrospray, mz 1190. [ M Iﬂ cal cd for CLO4HI04Na8O48
2562. 39. ixture was heated at 70 C for 12 h. After coohng, water (10 ml) was added to the

10 mixture and the volume was reduced to 40 mi in- vacuo, to which ethanol (250 ml)‘
was added resulfing in precipitation. The solid precupltate was collected by fi Itratlon, .
and d:alysed for 36 h. The volume was then reduced fo 20 mi in vacuo. To this was

" added ethano[ and the precipitate was collected by filtration and dried to glve the
fitle compound as a white solid (1.3 g, 43%). 'H-NMR D0 & 2.47-2.51 (m, 16H);

15  2.84-2.88 (m, 16H); 3.00-3.02 (t, 8H); 3.11-3.14 (t, 8H); 3.62-3.68 (m, 16H); 3.92-
3.97 {m, 8H), 4.04-4.06 (m, 8H); 5.19 (m, 8H) ppm. MS-FIA +on at 2024.9 m/z.. |

Example 5. 7
20  6-Per-deoxy-6-per-(5-carboxypentylithio-y-cyclodextrin, sodium salt

LS~ CONa.
c .

i3




12 2 0 MAY 2004 WO 01 /40316 Exanple 4.

6- Per - deoxy- 6- per - (2-carboxvethyl)thin-. r_cyclodextrin di um It S
C®2Na H~H HOHHogHO PCT/EPOO’11789 3- Nbrcaptopro%ﬁo’f‘ﬁc id (1.22
m, 14.0 nmol) was dissolved in dry .DMF (45. 5 nl) under N2 at room

t enper at ur¥¥0 o¥¢p 3!% s sol'ution was added in three portionsPSEEFHMIdri de

(1.23 g, 30.8. @%1% é§1&eﬁ%ré8 W £siMBr Wy ésr@icﬁtsﬁd for Exarbfles 30 min.
To this mxture vvast added dropwi se a sol ution of :

per - deoxy- mfmamnmﬁﬁlqcamwam&??lﬂd1(3§ q.0-80 "I“Qib‘”?ﬂ’ﬂﬁ Be"q‘?"ﬁysarﬂe’"dry Dl\/F
After addl t | on %?er#@ )stpg@ﬁwngpqag-,eﬁsﬂmY{z)z@ 2@ 21l@nh. After
cool i ng, Was adgéd m xt-ure and e vol une was -
reduced" to161-g 36743towmu@H)IbBMLQﬂHnet%n3)ﬂ5 B28dmyiBH); e%-388des 8Hdsul ti ng
i n precipi The,s r Yioht It k8§32 on. and
di al ysed f%ga'é%gh(m% ’%J(%Q% f,é\?? ugé?phpﬂ§#mp lloﬁg\?g?uo To this
was addedopEh2068 andaded 9nve preC| p| tate was collected by filtration and
dried to give "the title conpound as a white solid (1.3 g, 43%. 'H NWR
D20 8 2.47-2.51 (m 16H); 15 2.84-2.88 (m 16H) 3.00-3.02 (t, 8H);
3.11-3. 14 ffampiélp: 3.62-3.68 (m 16H) 3.92- 3:97 (m 8H); 4.04-4.06 (m’
8H) : _ u. El A +| 0 Iugﬁﬁpl e 5. 20

sodiumsalt S

The fitle corﬁpbilnd was prepared in a similar way as described for Example 4
by reacti-ng 4—mercéptobutyrié acid (1.10 g..0.009 mol) with 6-per-deoxy-6-per-iodo-y
| 4cycl6dextrin H-NMR D,0 & 1.87-1.88 (m, 16H); 2.27-2.30 (m, 16H); 2.67-2.71 (m,
16H); 2.98 —3.00 (m, _BH), 3.13 -3.16 (m, 8H); 3.61-3.63 (m. 16H) 3.94-4.03 (m
15 . 16H) 5.21 (s, 8H) ppm. MS FIA +ion at 2138.8 miz. '

Example 7. -
6-Per-deoxy-6-per-carboxymethylthio-y-cyclodextrin, sodium salt
P S ~ CO,Na

20 . _
Sodium hydride (60% dispersion, 0.34g, 8.60mmol) was added fo a stirred

solution of ethyl 2-mercaptoacetate (0.92ml, 8.40mmol) in- DMF’ (20 ml) under

14



The title conpound was prepared in a simlar way as described for Exanple
4. Dby react irrﬁg 6-mercaBt oﬁexanoic acid (1.34 g, 0.90 mmol) with 6
per - deoxy-6- per- iodo-y-cyclodextrin. "H NVR D20 6 1.40 ( ,0 éﬁ%l) 003 _
1.57-1.64 (m 32H); 2.17-2.21 (m 16H); 2.67-3.00 (m 16 .90 (m
8H); 3.15-3.w0o{#m18H); 3.52-3.59 (m "8H); 5 3.60-3.63 (n /F? 11%@9?7 3.93
(m 16H); 5.16 (s, 8H) ppm M MA +ions at 2362.2, 2213, 20 9 mz

Exam | e 6. GU#EEG'Uébm-tﬁE?Efeth&:aﬁm&ﬁewymmrgzdyeaayedi qqisxiug) mﬁrgog: lr11m| N
00 oun repared i
\?vgi/t as gescr!l}%oé‘gééo?m n%’?;‘lo?jgxtﬁrﬁgz IIJ,eg%«ictl W@?@%%ddgﬁ?éj)ﬂ%e’ﬁmﬁﬁ‘e(l 10 |
g,,0.009 nol an fuumen 5@pier tl'!édempeﬁaﬁjr@was Ir@ﬁ'&ﬁi 6 70°cmhqﬂ@xéarchéh wakhéﬂ\@trgz
187188( g:? 27230& |;2267271(m- 2.98 00 (m
313 3.4 ‘Wi& Agtef; qooling sDMF, wapgggovesl i vacue3 quanpS(SOnﬂ)awas 5.21

Y/
( s 8H) ppm adeﬁdl%nﬂ a*treﬁn@hmhﬂd@Shcﬁsl@M? crystERisBd But/of solsu(t):c&fli lmlssvg?s ﬁlﬁredC 20

- - t c cI odextrin
goﬁfLmdﬁ%?. E U SR res R whmgins g \?@a@\f&d@@eﬁd%ﬂmﬁsﬁeﬁ red
| f edrbatho@riseyite B8N 49 %81 Mgd db Yy 9
3(r)1dg$| 3 . % Na ?L)@ 2 BIYQJ%\004 ) 01?409‘?5& e/ %(1 5 rogen at
a

room t enper a0 B SAf ?W%‘Pf@)\/‘é@éém G 8k ed&dbl 3865376 ﬂ)H rp)eBﬁG«S Seoxy

- 17 d e r m n, the
Cemper at ur o %2@”‘22@ 2EEABED kel Sy SEmIoAEHEf, 2obAal Ty ng for

17h. Aft¥ LBt} enoved i n vacuo. Methandl (50mL) was
+ To 1-M solution of sodium hydroxide (7 mi) was added 6-per-deoxy-6-per- -

carbethoxymethylthio-y-cyclodextrin (1.00g, 0.47mmol) and the reaction was aliowed
to stir at room temperature. - After 18h, the 'c!éar solution was dialysed for Sh, with
‘water (2L) being replaced every 2h. . After this time, the contents of tﬁe dialysis'
15 -tubmg was emptied into a flask and water evapqrated in vacuo, giving the title
‘compound as a white solid (0.62g, 64%). 54(D,0) 5.21 (8H, d, 8 x anomeric CH)
4,18-4.05 (BH m), 4.00 (8H, dd), 3.78 (8H, dd), 3.70 (8H, dd), 3.40 (16H, dd), 320
(8H, d), 3.02 (8H, dd) SC(DZO) 178.1, 101.6, 82.8, 730 72,7, 71.8, 39.0, 34.1
LC/MS TOF 1889 iz |

20 .
‘Example 8.

_ 6-Per-deoxy-ﬁ-per—(4-carboxvphenvl)thio-y-cvclodéxtrin, sodium salt

CO,Na - -

To a solution of 4—merca;5tobenzoic acid (856 mg) in DMF (30 ml) was added 60%
25  sodium hydride dispersed in oil (372 mg) portionwise over 30 min. The mixture was
cooled and per-6-deoxy-per-6-bromo-y-cyclodextrin (1.0 g) was added in one portion
and the mixture was stired at 70 °C for 24 h. The mixture was allowed to cool to
room temperature and quenched with the addition of water (20 ml). béfore_
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5 added and a creany white solid slowly crystallised out of solution. This
was filtered  off under suction, washed w th nethanol and dried to give
6per - - deoxy- 6 per- carbet hoxynet hyIth| 0-y-cyciodextrin as2d ¥&Y 0% 1. 74g,

82% . 5H(d6-dns0). 4. 95 4 85 (8H, m 8 x anomeric CH), 16H, 8 x CH
CHB), 3. 850 0yINg 3.60-3.50 (8H, m), 3.40-3.20 (§§'F(E"%%1 @

CH2SCH2 8 x
GESE2). Ugisinbpt év&ﬁu?ﬁ TFe Sentiad hads o) evadd) PR dide 1 8 x

6per - deoxy phedipitate was bestieesy rhyt filration. @%ﬁﬂg’%dﬂe‘wtﬁf {2Q Mmipepd dialysedhol ) and
the react :Ag@vmﬁ%bbgﬂf%halgﬁn&iﬂer %ﬁéméloﬂﬁﬂet' %U?etfrﬁééﬂ fterfall SdlutbAlwad he Cear

sol ution yse wat er (2L) bei ng_repl aced every 2h.
After this evapozated lie lavoreleme andfpouted intoaoptang (280 mibi Fip SRl REegiPiF%R i nto a
flask and water eva I4al a white
ol 1 d (0. 696° EASHESIH HEdid ahE R, el VgokRE b o R (GRRVARG BBt oM B
m, 4.00 (&bmpdd)d (132 gBas( Bwhitalshiid. Bl NPR((BLD. ) 6T AO(10161, J&f-1 1. 26

oo a1 Al wadfighy b 7S h R lpke 418 cOp P Boudeb ol T,

?eg6t hi )n - Tyg) D894 8.56-3830R4M, aalayD'BMééISbBUtSl(ﬂrH , @f, Qbﬂ(;@ﬁ‘%d%‘d%‘eT%Bl c ac: d
mg) in e di spersed in oi
(372 ny) pd?ftzﬁéﬂéfg%fm?s éé ﬁi‘.ﬁﬂ ‘r‘g 'é?"ur“e *was cooq ed and per-6-deoxy

per - 6- bjgono-y- cycl odextri.n (1.0 g) was.added in one portion and the

m xture was_stirred at 70 C for 24 h. The m xture was allowed to cool to
roomterrper%iamp!?%nd guenched with the add|t|on of wat er (20 M) before 15
2 0 MAY 20QpMiQiddil 400k 04-Barbbisintid e : 3 gmisaly vol unme. The
sol ution was poured Into ethanol (250 rri and the preC| pi t'ate was
collected by filtration,' dissolved inAwmrar (20 m). and dial ysed- (M/\CO
1000) by. -changing the external wg i¢EONg nt ernal sol ution was
evaporated to |l ow vol ume and pouHgH int®—aletone (250 m). The solid

precipitate 5 was coll ect ed by f|| raty on and dried under vacuum at 70 C
to afford the title H - o :

To a solution of 4-111ercaptephenylacetic acid.(10 eq) in DMF (50 ml) was
15 added 60% sodium hydride in oil (22 eq) porﬁonwiée over 30 min. The mixture was
cooled and per-6-deoxy-per-6-bromo-y-cyclodexirin (1.0 g) was added in one portion
aed the mixture was stirred at 70 °C for 24 h. The mixture was allowed to cool to
room ternpérature and quenched with the addition of watef (20 mil) before
evaporating to a low volume. The solution was then poured into acetone (250 ml)
20 and the precipitate was collected by filtration, suspended in water (20 ml) and
- dialysed (MWCO 1000) by changing the external water four times. Internal solution
was evaporated to low volume and poured into acetone (260 ml). The solid
precipitate was collected by filtration and dried under vacuum at 70 °C to afford the
.title compound (1.44 g) as a white solid. 'H NMR (D,0, 343K) 5 7.15 (16 H, d, J =
25 8.0Hz, Ar'H) 6.99 (16 H, d, J = 8.0 Hz, Ar-H), 4.98 (8 H-'s CyD 1-H), 3.80-3.72 (16
H, m, CyD 3,5-H), 3. 51-3.43 (16 H, m, CyD 4,2-H), 3.28 (24 H, m, CH,-Ar, CyD 6"
H), 3.15-3.10 (1 H, m, CyD 6-H); MALDI-TOF m/z 2495.8 for [M- NagtHg], calcd for
CiiaH120N80458; M 2674.6. o
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conpound (1.2 g) as a white solid. "H NWR (D20, 343K)'8 7.70 (16 H d, J =
8.1 H, A-H, 7.23 (16 H, d, J =7.3.Hz, Ar-H), 5.15 (8. D 1-H),
4.00-3.96 (16 HL M CyD 3,5-H), 3.55-3.53 (24 H m CyD 6'2117 EA\H)ZU ¥3.15.(8
H m CyD 6-H, MALDI -TOF mfz 2383.7 for [ M Na, +H6; cal cd. for
Cl4H104Na8OUW8IMHP3BE62. 39. 10 Exanple 9. 6 PCT/EP00/11789

Per - deoxy- 6- per- (4- car boxyrnet hyl yhen 1)thi o-L+-cycl odextrin; sodiumsalt
To a soluti oy émarcaptophenyl acetic acid (10 eq) in DW (50 rﬂ) was 15
added 60Q0% SOdI um hydr| de inoil (22 eq) portionwi se over 30 min. The g
m xture was ®oOeIgoy R 3-agidpprox pry-dyclodexton v - cycl odextrin (1.0 g) was
added in one portion and the mxture was stirred at 70 C for 24 h, The

m xture-was allowed to cool to roorn/t\e\mo’érature and quenched with the
addition of water (20 m) before eVaporatitfd'Hz0 a | ow vol une. The sol ution
was then. poured into. acetone ( 020 and the precipitate was coll ected
by filtration, suspended in (Vata i) and dial ysed (MACO 1000) by
changi ng t he external water four tineg |nternal solution was evaporated
to | ow vol une and poured info dtetome’(ZO . The solid precipitate was
gum at 70 Cto afford the - title
corrpound (1 44 g) as a white 020, 343K) 8 7.15 (16 H, d, J
25 8.0 6.99 (16 H, 8.0 Hz, ArI—D',-498(8H s,q/DlH)
3. 90- 3. 725(1 Pi mixturgy f35~89frq58°x386$>fr thiorgcyclesientriny (508 ng;, 2ragereds. &8 ( 24
H m CH2 Ar dedyibe® 2495. 8
For ") v Ny Har oo in inpic7h ndpdfedm B oG i bhblad om0 0
01140316 Exaffipe bytgmids. (&3 *aéofyesa%eak@l@hﬁwwowri} i n5233)y Claesient ri n S"
~" QONH2 PCT/ E&Q%é&?ﬁ@gﬁmé@acﬁlemaﬁ& tHeSre@Etion mixture was heated to 60°C pvemn

6- per - deoxy- 6 per hi-o-y-cycl odextrin (500 ng; prepared as, cPescrqlBed in
Exanpl e 17) fwtassm'ﬁqu wat aeured infg)adetprlfiltered washedewithagitianil and

chl or obut@m dstet B tHel drikd irRcué i1 1%lm§' Wﬁmﬁ‘i\mﬁ W@Dﬂﬂ'@) 5% B, s‘):aeS' um
. 3.8 (1H, m}, 3.6 (1H, m) 3.4 (2H, m), 305 (1H m), 2.85 (1H m), 2.2 (2H, m), 1.75
_(2H m) Electrospray Mass Spectrum M- H (m!z) 2105.

: Example 11. . o '
15 6-per-deoxy-6-per(5-hydroxy-3-oxa-pentyDthio-v-cyclodextrin:

sOOH

2-(2-Mercaptoethoxy)ethanol (14 g, 116 mmol) was dlssolved in DMF (20 ml) and
stimng commenced at room temperature under a nltrogen atmosphere Per-6- |
bromo-y-cyclodextrin (2g, 1.12 mmol) and caesium carbonate (3.2 g, 9.86 mmol)
20 were then added and the resultant suspensidn stired at 60 °C overnight under a
nitrogen atmosphere. After coo'ling to room temperature the suspension was poured
into acetone (200 m!) and the insoluble material isolated by fittration, washed with
acetone (x3) and dried in vacuo.  The crude product was dissolved in de-ionised
water (20 ml) and dialysed {10 h). The contents of the dialysis membrane were then
25 concentrated in vacuo to yield 1g of the desired product as a cream solid. -
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carbonate (1.8 g) was added and the reaction m xture was heated to 60C
overnight. The resulting mxture was poured into acetone, filtered, washed
with ethanol. and 10 water and then dried in-vacuo (118 rrg 1&%@0# "H NMR
(DI\/SO’D20)S49£11H s), 3.8 (1H m, 3.6 (1H, 3.05
(11-1 m)WQ 5“36 , 2.2 (21-1, m, 1:75 .(2H, m) EIP EPOYHEY Mass
Spect rum My BXgnnes, éd(mlﬁH) 321-3.31 (d, BH), 349 (t 8H), 355

6- per-deoxy 6 per 5 hvdr oxy- 3- oxa- pent 311&6 -C extrinn S OH

2- (2- Mer capi76dmhaaty) 'e‘ﬁaémaH) @18&|(thH),15_16( D)Egi@égeﬂ‘lgﬁé%@d ‘i n DVF (2(y
m) and stirring comrenced at room tenperature -under a nitrogen.

at nosphere. Per-6- bronp-y-cycloeodextrin (2g, 1.12 mml) and caesi um

car bonat e E8arfiplg129. 86 -nmol ) 20 were then added and the resultant

ool oS Lo eatathE Y. Pherfi oo el B BBlnaMit b Gun Bl LRUABI TBARRCES. A 100
cooling to™rdomtenperatare t Spensr on. was. - 0 ace e (200
m) and the insoluble materi al isol ated by fj atlon vvashed wth acetone
(x3) and dried.in vacuo..  The crude produ,gt di s_sol ved in de-i-onised
water (20 m) and dial ysed (10 h). Th g of the dialysi.s menbrane
were then 25 concentrated in vacuo® yielld 1g,af the de5| red product as
a creamsolid. 17 WO 01/40316-2 040 PCT/ EPOOY 11789 'H NMR (D20,
400MHz): 8 2.81.3.00 (m 24H), (d,-8H), 3.49 (t, 8H), 3.55- 3.75
(m 56H), 3.82 (t, 8H), 3.89 ( H),H«s0 1y(d, 8H). ESI-MS: 2175 (M H)
"Exanple 12. 5-6- r-deo -6- e .? 2- carbo Sedad 1 anino eth 1 thi- -c :
cl odextrin sodi umsalt. Per-6- | odextrin (1 g, 0.7 nmol; ,

see exanpl was,di ss ced at -
room terrpe%&f TREICHREY C?%qlefﬁ'ggéng Dygt'(ﬁélgbhsee?eéxa % g’%{%e s)%] ) ph{?hal i mi de
(1.57 g, 6pME M@ and. stirﬁ&@mmmﬂmwcédcar b:mumttem()@aglre aungigr ramgiitiogerr e added

A1t rogen aPRNERS. A BroReTIRDTER B 27 e a7, Ryt A

10 carbonate (2 g, 6.17 mmol) were added and the resultant suspensu)n was stirred at

60 °C ovemlght under a mtrogen atmosphere. After coolmg to room temperature the

DMF was removed in vacuo and water (100 mi) was added with vigorous stlmng

-The precipitate was isolated by filtration, washed wﬂh water (x3) and dried in vacuo

- {o yield 1.67 g-of a cream solid. Aqueous sodium hydroxide (1M 20 mi) was then

15 .added to the crude product (600 mg) and the resultant solution stired at room

temperature ovemnight under a n'itrogen étmosﬁhere. The solution was then dialysed |
with de-ionised water until constant pH and the contents of the dialysis membrane
dried in vacuo fo yield 500mg of the desired product as a glassy solid.

_ 'H NMR (B0, 400MHz): 5 2.76-2.96 (m, 24H) 3.10-3.30 (m, 8H), 3.35-3. 62 {m,

20 . 32H), 3.78-3.95 (m, 16H), 5.02 (d, BH). 7.30-7.62 {m, 32H);
ESI-MS: 1477 (M-2H)* '

Example 13. ‘
6-per-deoxy-6-per{ 2-hydroxyethvlithio-y-cyclodextrin.

_.S\/\OH
O .

25
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DMF was renoved in vacuo and water (100Wm ) was added wi th vigorous
stirring. The precipitate was isolated by filtration, washed with water
(x3) and dried in vacuo to yield "1.67 g-of a creamsolid, q& O@g sodi um
hydroxide (1 M 20 m) was then 15 added to the crude prod&c (wg rrg) and
t he resul t amo erdossi on stirred at room tenperature overnlg,

ni trogen atnosphere. The sol ution was then dialysed wth de-1oni seé’ wat er

until const alft @ sireheclvlios of Zrnarcertopihanal 108% 0y 19 eahisBME 1200 di)lumelr n vacuo

to i el d 50Qagegh v&d&%d@@éB@%%o@ihﬁ’lq'gﬂgd@é%s;(?enr%dgﬁ%ﬂ(ﬁO} &by cljp?P(Bn SO

400MHz) 2.96

3.78- 3 95 (rﬁve&é%'mn 5(13)2 mlamreews stireghatmogm tempeiuy forl) mivBtes] FBFG{ M 2H) 2_
Exanpl e 13." 518 2
0 MY 5004 i BT 755 DNy Aot SAAU KA aldcl SidinE Yyl AR & 7

2- mer captoet frdAot4 -1 3hegixire v@Esepwech tome! 'PEIQ@“MWP&WQ@@UMII&HQWW\@S ‘
added 60% S%uﬁaa By dhtefBodhis B%&eébag&aﬁﬁdr to{abw vollme? Fr& BsiRR Sl Vsl S°

over 30 min e mxture was stirre oom t enper-at ur e .
Per 6- deoxypdpavater JRB-ml) and podestanioni:1(mahana)y aﬁﬁ@ﬂ@ﬁﬂ@dn@ndhe Isehcm xt ur e

heated to 7 S
t enper at ur eq?a'ﬁn Qﬁﬁccﬁiégg%bilﬂﬁggbﬁdggﬁ&g \t@éetlﬁp?@g ngrrf &ﬁ&% %’ggd vapor ati ng
to a | ow voll9ae) chmslngélzﬁ @d@mwa\sateafoelhtlmps i hevintema) sc(lqt(m wids) evapdratesir ed -
onto 1: L,ne ' X d by
filtrat |]10n ttg?ds%‘gg?legg%ﬁﬁqﬁg{ g‘%&?gg%ger%s @ngia%r;}é%g&?me Cf%'b?ﬁ:cﬁangi ng
t he externaI(Bﬁ/aI)éiSWli@ﬁfOﬁ-ﬁWEan@talmternal sol ution was evaporated 10 to

| ow vol ume agﬂgmg% DASG] 6 53AY18 10 L5 Wi ohod %qrﬂbg% ! e

conmpound - lite cross cryst DVSO) b
5.91 (16 H, LbHéHZZSQH@I)z,OFﬂ 75 (8L HJ &0 HE. w(onsm B8P3, sqr,24a o, HHHz,

SCH2CH2 5 3 4 5- H
(or oy, Sy cctal b4 dt el dpo iy b B0, 5%
Hz, 6-H)5 PPH2X8B2d¢.8H3.61§.8 1z, B3| 2.66 (864, J 8.51Hfz, S@H%-lzpre t, J 6.8 Hz,

fg;gﬂzgo'*) % feib oSl AR MU AT el ol A4 5,05 M Prela] CBAHL12SS040 M

The preparation of this compound by a similar method has been published
previously: J. Chem. Soc., Chem. Commun., 203 (1893).

20  Example 14. )
B-per-deoxy-6-per{N-methylamidomethyllthio-y-cyclodextrin

To a stired solutioq of N—me_ihylmercaptoacetamide (0.58'g, 10 eq) in DMF (30 ml)
under nitrogen was added 60% sodium hydride disperséd in oil.(0.22 g, 10 eq)
‘25 portion-wise over 30 min. The mixture was stired at room temperature for 30
minutes. Per-6-deoxy-6-per-bromo-y-cyclodextrin (1.0 g) was added and the mixture
heated to 60-70 °C for 48 h. The mixture was allowed to cool to room temperature
and quenched by addition of water (20 ml) before evaporating to a low volume. The

residual solution was poured onto ethano! (100 mi). The solid formed was collected
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The preparation of this conpound by a simlar nethod has been published
previously: J. Chem Sac., Chem Common., 203 (1993). 20 Exanple 14.

6- per - deoxy_- 6- eer ( N- net hyI am donet hyl )thl 0-y-cycl odextri %I\g:% goﬁl rred
sol ution of N nethyl mercaptoacetam de (0.58 g, 10 eq) in’ 6 . under
ni trogen W&o wadekdd 60% sodi um hydri de di spersed in oil (OM/BJﬁs/mOageq) 25

portlon W se over 30 m n., . The mxtur s Sti omterrperature for
30 ni nut edY fiBEtiog. - den fer SR y‘@?%ﬁ@x&‘&vﬁo(l W)g§haRgegdheted and
the m xtur %xtelﬁmh%rtfanr&ﬁxe%o 'ﬂieflﬁlénﬁﬁsdiluho'ﬁhﬁasffbvﬁmfeﬂemioﬁﬁ VolRél ah@ cool to

roomtenperature and quenched 3_\‘ addi tion of 6%[3 %ﬂbefore
evapor at i n@W@daoﬂt‘b\ﬁ“\?BPUﬂﬁo M), dhe RERGiRigla way I°8 ltraden @pd-dggd o

ethanol (1Q@q aﬂoacucrrheogmirmeftméraeﬁl.pm (gcsslgq@sgdum@ sofld.0 MAY 2004 WO .
01/ 40316 P({‘T/E P00/ 11789 by filtr sol.ved i n.water 0 mg and

20
di al ysed ( MAHIRGRIMHZ DG ‘Pﬁ&gt(ﬁ"el d Je&?éizn&‘*)m%rf‘%@'i' Qi o P

i nt er nal SQl'GﬁdaPPtWB rﬁvmr%@@m cadl gwombtmz&aﬂ) m(wdtqngmﬁt hanol
(100 m). The prec tration and dried under

Vacuum 1o A RbBFEHED Bt A5 Sripo e TONIGH b 38 Athibr & Y dB e 8- N
(400MHz; D%Q)?@H%@%{ﬁb*aﬂuz%élﬂpﬂéaézdﬁ@ scﬂég))(\l@ktmpr t, J 9 6 Hz, 5-H),
4.05 (8H, t. ( . 3.74
(8H, t, J 90/ (epctrospray) 1993, 759t iyi-kib. C[amhteqefsf GyebihaainSe %@M&?%}%CI-IS] 3.36 .
(8H, brygd, J 12.8 Hz, 6-H), 3.07 (8H, dd, J 14.0, 8.4 Hz, 6-H), 2.94 (24H,
S, SCHZC(O)NHCH3); . miz (electrospray) 1991.7 for [MH -, calcul ated for
C72H  ONBSSXAmpM 1992, 54. 10 Exanple 15. 6- er-deo -6- a 2-carbo ro | thi

cl odextrin godi 4l | R %aikin &idﬁﬂ'n g;gt_44 g) was added to .-
met hyl 3- : pr opl onat e g;  J. Med. Chem,. 1994,

yl-
1,159) in di rrethylforrramde (25 nt). Afte 30 m'nutes
per-6 deoxy- per - 6- br ono-y-cycl odext ri nAS}J-l‘éO di ssolved.in. - _ _
di met hyl formam de (25 m), was added. cryst "of sodi um i odi de was added

and the mxture heated at 750 o] The solvent was distilled off and
t he residue :

- Sodium ﬁydridé (60% in oil) (0.44 g) was added to methyl 3—mercépto-2-methyl-
15  propionate (1.474 g;'J. Med. Chem., 1994, 11 59) in dimethyiformamide (25 ml). After
30 minutes per6-deoxy-per-6-bromo-y-cyclodextrin (225 g), dissolved in
dimethylformamide (25 mi), was added. A crystal of sodium iodide was added and -
the mixture heated at 75°C overnight. The solvent was distilled off and the residue
, 'crystalliéd from methanol fo give the methyt ester (1.3 g). Mass spec. (M-H) 2224 | _"Q
20 'HNMR {dmso Dg): 6 1.41 (d, 24H),-»2.68 (m, 16H), 2.80 (m, 16H), 3.00 (m, 8H), 3.61 '
(3, 24H), 3.79 (m, 8H), 4.95 (s, 8H). _ ' -
This product was then stirred overnight with sodium hydroxide solution (M, 13 mi).
The resulting mixture was filtered, dialysed fo neutrality, and evaborated to dryness -
‘to give the title compound {1.13 g}. Mass spec. (M-H) 2112,
25 HNMR (D,0): 8 1.15 (d, 24H). 2.5 (m, 8H), 2.65 (m, 8H), 2. 8 31 (m, 24H) 3. 65 (m
' 16H), 4.0 (m, 16H), 5.2 (s, 8H).
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crystallised from met hanol to give the nethyl ester (1.3 g). Mass spec.
(MH 2224; 20 '"H NWR (dnso Ds): 81.41 (d, 24H),.2.68 (m 16H), 2.80 (m
16H), 3.00 (m 8H), 3.61 (3, 24H), 3.79 (m 8H), 4.95 (s, 8H). This
product was then stirred overni'ght with sodi um hydroxide sdl GJtM%nm@'M 13
m). The réwtimamj mxture was filtered, dialysed to neut Elr{gg&nﬁ
evapor at ed E%Q_Em 'to give the title corrpound (1.13 g? Ssspec.
(MH 2112; (D20) S 1.15 (d,” 24H), 2.5 (m 8H), 2.65 (m 8H),

2.8-3.1 . 8H). . 302020
MAY 2004(\%620 ciod8kiin s%d%rr‘s%!t, H. . 30

np N ,

6- per - deoxy- 6- per(3 car boxypr.oovl )th| S(\P,/QWM dn, sodium salt.
PCT/ EPOQ/ 11789 Per - 6- deoxy per - 6- D- | rcyc odextrin (2.25 g), -
met hyl - 4-mercapt abutyrate-(. 1.7 g hedr on 1998, 2652), cesium
carbonate (4.24 g). and di net hyl f de 25 ml) ' were stirred and .heated
together for three days. The m tLHe wasg“caol ed, poured into water and-
filtered. - The solid was washed With mathan(ﬂ njd dried (2.1 g). This was
stirred overnight with sodi um hydrox ition (M- 21 m), filtered and
the filtrate dialysed to neutrality. This was evaporated to dryness giving
the title cHepBuieaxy-nert-bramgB-cyolpdextap 6228 B Mpetnd48nacaptebuivite(@20y; S 1. 75
(m 16H) 4 2. 3.55 °
(m 1eHs g%ﬁaénéaronl%@& 2352? dBum %ﬁ%t@ 430, éfipndglﬂllg ﬁg%@@ﬁ% Sy
-per (2-sul f M@fﬁ%‘lfﬁdrﬁ”éhﬁa@%qgﬁﬁ@quf thee d@hrsuﬁhe aiturgwas 80ded, pouted/into
Per =6=deox t

waRdr a@ud fihél@d)"!’!ﬁayé‘dh quétwdsﬂed SB m%thanohand dried (%‘139)51.6'? was

Per - 6- deoxy rono-y-cycl Xtrin I our ea
di et hyl for ﬁﬁrrﬁdj@ve(rmgm with sm hpdraxidel spiog@t (Mer 21 o), ﬁltare}jaantay‘ie fitra®5 C and

t hen ethan ﬂﬁ@ﬁ t hour s.
The m xt uregi V\ggo é%gragig) 3%%\%%%&%%0%&59%&@{% F‘%’egoﬁ?é) (d,t(\i\?epar at ed
by cent Ao f. ugb MapsSpeg Mdi) 1848.8. 'H NMR (D,0): § 1.75 (m 16H), 2.15 {m, 16H), 2.6 (m .

16H), 2.85 (m, 8H), 3.05 (m, 8H), 3.55 (m, 16H) 3.87 (m 16H), 5.07 (s, 8H)

Example 17
G- Per-deo -6-pe 2-sulfoeth Ith!o- blodextrin sodium sait

g S0Na

15 : : :
A: Per:6-deoxy-per-6-thioy-oyclodextrin =~ . A |
Per-6-deoxy-per-6-bromo-y-cyclodextrin (20 qg), thioufea (13.5 g) and
' dimethylformalﬁide {100 ml) were heated together for three days at 65 °C and then
ethanolamine (20 ml) was added and heating continued_i‘br two hours. The mixture .
20 was cooled, diluted with ice water and the product separated by centrifuge. The solid
was washed twice with water and dried in vacuum at 65 °C giving the thiol (7.34 q).
Mass spec. (M-H) 1424, '
'H NMR {dmso Dg): & 2.82 (m, 8H), 3.20 (d, 8H), 3.35 (m, 16H), 6.65 (t, 8H), 7.75 {t,
8H), 5.0 (s, 8H).
25  B:_6-Perdeoxy-6-per(2-sulfoethylithio-y-cyclodextrin, sodium salt

The above per-thiol (1 g), 2-bromoethane sulphonic acid sodium éalt (142 g),
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was washed twice with water and dried in vacuum at 65 C giving the.thiol
(7.34 g). Mass spec. (MH).1424." "H NWR (dnso'D6): 8 2.82 (m 8H), 3.20
(d, 8H, 3.35 (m 16H), 6.65 (t, 8H), 7.75 (t, 8H), 5.0 s{“ﬁ?)MZSB
6- Per-deox -h er(2-sul foethyi)thio-y-cyclodextrin sodi um sa he above
per -t hi-ol W@OHJ031€®.- pr onoet hane sul phoni ¢ aci d sodi um sal t PCTERQ/YFE 21 2 O

i ot hy! 1 oA BT ERBe P T dtep iR ioRP T B futefondPlatne

of the sol wearhighaat 640 et ed melekelvemawasmwanuiatehe undess vaiueindiard ahged i n'

ol ot one arepSRRERBRT FrRE S chateb e RS g B Rl a o 1o

5 - drynesgnamsk bhitidnegihigeed B tinee hith waad mals émmmhbwabeambwmton (10

m ), dialysed and, evapgrated as bef Thi pe t he
resul ti fg SBIPPES %thedf’gg'ﬂﬁ diggelyqd 19 <9 ﬁ‘é'm b"’?fb? @%g\%\f@f T § %R pr oduct
preci pitat %ﬁdVévb rﬁ!éﬁh@d’lbbforeﬂ‘fl'ﬁs pw@’és dirs edpeatkd| nhermannr@ndolwwpgrat ed to
dryness qi VI n e title conpound m 24H),

3.9
3.2 (m 24Ms 3803'5 asreal volumeqf %atefsané ]‘]F‘ng)"%'ilﬁ‘ P‘%‘Rﬁ'@"egjl"d WFE“@PE‘ T@515 (s,
8H) . Exarrwag disSolvéd iﬂrwa@@%nd@vaﬁnrgteaﬁiuryheﬁr givingpthe title cohpbunt (1.18 g0 ! t h| n-.

| od d - h
7). 3 Liﬂmﬁ&im%mﬁ%ﬁé % U cthoP SBgs 1y 10D APl o ( 550

ng) and,di ?y qgr@rg e (10 nl) were heated and stirred for 35 days at .|

65C unt|I ySi's by L showed conversion to the required product. "The
m xt ure was evaporat ed to dryness, dissolved in water, dialysed agai nst

wat er, evapQhab@dgsto | ow volune and 20 precipitated with acetone. Drying

under vacuUTTT‘g'E]—[ave he title corrpound (550 : . FI A (MH 2369.%
erfg.2-diflpyd ' ) EXNB9 (s, -64H),

3.85-4.19 (m 16H), 5. 25(s ,8H).25'~  om

15 Per-ﬁ;deoxy-per-fi-thio-y-cyclodextrin (500 mg; Exampie 17), 3-bromo-2,2-dihydroxy- _7
" methylpropanol (670 mg), cesium carbonate (550 mg) and dimethyiformamide (10
mi} were heated and stirred for 35 days at 65°C until analysis by LCMS showed
. conversion fo thé requir_ed product. The mixture was evaporated to dryness,
. dissolved in water, dialfsed against water, evaporated to low volume and
20 - precipitatéd with acetone. Drying under vacuum gave the title compound (550 mg).
Mass spec. FIA (M-H) 2369. '
'H NMR (D,0): & 2.84 (m, 16H), 3.15 (m, 8H), 3.24 (m, BH) 3.69 (s, 64H), 3.85-4.19
{m, 16H), 5.25 (s, 8H).

25

30
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30 22 2 0 MAy 2Q04 WO 01/40316 PCTI EPOO 11789 Example 19. : 6- er-deo -6-
e 3- tetrazol-5- 1 ro 1 thi -c clodextrin sodiumsalt. Na

Per - 6- deoxy- per-6-thi n-y-cyclodextrjn (1 g), 4- bronobutyroylgtMYI ?ﬂrﬂél -0),
cesium 5 carbonate (1 g) and dinethylfom anmide (10 nl') were Sti

toget her at waiiuessér the weekend. The mixture was cool ed, watRpyddsed. and

the precipitate separated by centrifuge. After washing and drying the
per-butyronﬂgﬂ?ﬂ—%—il 4 g) was obtained. This. product” (1 g), sodium azide

(1.3 9), tm-gé%héﬁﬁ@%@x@hﬁ%ﬂ@ﬂ?@yﬁ; é»é,ﬂbuoa@;dnns%bamh%wtf ormam de .(13 m)
were stirred and heated together Tor- ays at e m xture was
cooled, diluted with water, - acidified a preC| pltated filtered off. .
This was washed with water, sonicated wWanll "separated by -
centrifuge, dried and dissolved j di-yum hy ol deNsol uti on (M 10 m),
filtered and dialysed to neutr b sol ution was evaporated to
dryness to give the title conpopnd] (6000 ). Mass spec. (M2H) 1152.8. 15
"H NVR (D20); 8 1.95 (m 16H), 85 (m 24H), 3.05 (d, 8H),

3.5 (m 8H), 3.6 (m 8H), 3.9 m 16H), $, 8H). Exanple 20. Reversal
of neuronuscul ar bl ockade in an 2a pigs in vivo. 20 : Mle.

P e B B R b o ot 7 Sebimane.

After trsachepidne ( ﬁﬁoearmw:ﬁﬁh@lfmmw(qofm?mké gtieRNogbMbe sk §®Ccngep Harvard
smal | ani mal venti ]l ator. A catheter was aced into the carotid artery for

cont i nuous theweekend hie BPtue was icapledvalel E}S’P@%@ﬁ‘i’ thepiacipiiate separgied BY bl ood
sanpl es forehtdpgd. Aasr wastiMtPhBaging H@bérﬂwrmmmd:e b) W88l obkip@ul Tias bl ood

pressure signal.” The sciatic nerve was. nmul at ed érect angul ar. pul ses -of

0.5 ms dur edHet A1 @b sodiym 1azige) (1.3¢ Sy Ja%@v'awm& hyqrprriordei faf YoPPdge,

using a G afsefffonriahitd ABORMY wené st atdhéfedtoddtherdast RGO MG C.
contractions wa3S neasured.using a_Gass FTO3 force-di splacenent

t r ansduler “‘@dﬁm%t"%ﬁgo'e%mﬁ'&dm@%ﬂfea%ﬁ?%@&’rWEM@W@ltﬁ@@dﬂied on a

This was washed with water, sonlcated with methanol, separated by centrifuge, dried

5. 06/¢

and dissolved in sodium hydroxide solution (M, 10 ml), filiered and dialysed to
neutrallty This solution was evaporated to dryness to give the title compound (600
.mg). Mass spec. {M-2H) 1152.8. '
15 'HNMR (D,0); 8 1.95 (m, 16H) 2.55 (m, 16H), 2.85 (m, 24H) 3.05 (d 8H) 3.5 (m,
_. 8H) 3.6 (m, 8H), 3.9 (m, 16H), 5.06 (s, 8H).

Examg!e 20. - . _
- Reversal of neuromuscutar blockade in anaesthetized quinea pigs in vivo.

20 © Male Dunkin-Hartley guinea pigs (bodyweight: 600-800 g) were anaesthet-
ized by i.p. administration of 10 mgfkg pentobarbitone and 1000 mg/kg urethane.
After tracheotomy, the animals were ariificially ventilated using a Harvard small
animal ventilator. A catheter was placed into the carotid artery for confinuous
moﬁitoring of arterial bload pressure and the taking of blood samples for blood gas

25  analysis. Heart rate was derived from the blood pressure signatl. The sciatic nerve

 was stamulated (rectangular pulses of 0.5 ms duration at 10 s (0.1 Hz) Intervals at a
supramaximal voltage, using a Grass S88 _Stlmulator) and the’ forrce of M.
gastrocnemius contractions was méasured using a Grass FT03 force-displacement
transducer. Contractions, blood pressure and heart rate were recorded on a

30 multichannel Grass 7D recorder. Catheters were placed in both jugtjlar veins., One
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30 mul tichannel Gass 7D recorder. Catheters were placed in both jugul ar
veins. One 23 WD 01140316. 2 0 MAY 2004 PCT/ EP00111789 cat heter was used
for the continuous infusion of a neuronuscul ar bl ocking ag §@?

i nfusion rate of the neuronuscul ar bl ocki ng agent was |ncr S%Y il

st eady- st aV@oIM03k of 85-90% was obtai ned. The other cat mPﬂﬂas?S&sed for
adm ni strati

n of increasjn ses v cI@H§
cont i nuousc?‘fo?f’tﬁg d? g%ﬁg ugHui'tfu#'&? [)? n%&%usg‘ggﬁtbb Si pe ‘doses of
i ncr easi NYTRE MGG aid: mhahemems&ﬁr blegingtageet waginereasedynti Iaest%ﬂdd of the

experi nent t he * ed force ed .
agai nst t hétaé%h'e@h?@gﬁw &Vbeldo 3!‘ g’éh?a th%t%ﬁ&é%lﬁ%é%?g&@@%agéﬁ anal ysi-s
t echni qlues ]Qf t.i@eﬁ}?@ ldov&y @filth@qlemélr ag%Mn Déuagg O@hhmuoas euifuslms of ttke for the
reversal of the neuromnu cu ar bl ock, .induce .10
rocur onfur ﬁeWPBWFE‘Ea’(% ng W"F t"bcre"}éfgdpeﬁﬁghgerl vatives of
Exanpl es fla éﬁ wée @ﬁ@ﬁaﬁtlﬁé érid di’aingeeydpemlﬁent dm‘pwaf sgred , fotcheofr mustisal
activity of "the parent. yngs trif an are
i ncl uded asopfEadtions wag @‘ﬁ?dlr\tgﬂa '?gdﬁe\ﬁﬁ% %‘16’%@#@%@%%@%@@5 _
Dose, ( ED50y, edPBsidtlanklysRItOdhafjuag, tﬁ@%’@%eﬁ‘ﬁrﬁalconﬁenntmﬂyamtemur onuscul ar
bl ock in. anaest heti zed gui nea pigs and %’EE‘F %’b qn qﬁe !QLH%%& ersal .
Corrpound EResuliesier fe/eyaat ohfie RYrogySUsh ooc '['P SEYRY- E’E’% cyclodextrin
(y-CD) 4404 .§ gam&]nq,\f&h@éqnbé)l By (e €Ret&fpto-tiiclalextrin derivatives of Examples o

6- non - - h th -0.94102 (8 I
sal t ?ex:%l‘@ gn)r;,D grgsented %r Tgl:))(lgq E ly cgmpelln%ox t?\e reversal (actl\9 ay gfyt?\ec}%‘la‘é{t” n,

) compounds B-cyclodextnn and y—cyclodextnn are included as well.
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6- nono- deoxy- 6- nono- ( 2- car boxyphenyl )t hi o-y-1..3093(11) cycl odextrin
(exanmple 2) . 6per-deoxy- 6 per - (3-car boxyphenyl )t hi o-y-0. 28. 1. 28)

cycl odextrin (exanple 3)- 20

6- per - deoxy- 6- per - ( 2- car boxyet hyI)th| o-y-cycl odextrin, 0. 0997 (0 53) Na sal t
(exanpl e 4) W8KH4EWoxY- 6- per - (5-car boxypentyi)thia y- 0. 747 Sy Padriirso

cycl odextri E‘E alt (exanple 5) 6-per-deoxy-6 )
per-(3-carb21§ g§y|)thl 0-y-0.09108 (0.48) cyclodextrin, Na salt (exanpl e

6) 6per - deoxpoés ronc L GUG tdih L ‘(nz] Na salt
(example 7) 6- pe(rgﬁcf(%gl;)i?g/1 6 p?arrE cr@a ox%pﬁggﬁ?“) %éhg Stgg'z'ﬁgg 58'%5

cycl odext r i nblodkirnsanaes{tetiaag Igelr&)a figeand eongerfiration at mamimum reversal. ‘
per_(4 Car bcvunban\ll et h\l| \ t hl n\]l 013100 (n I;P\ (‘\[(‘1‘ aodext rin ﬁla salt

(exanpl e 9) P y- 6- per-(3 ami dopr opyl )t Hi o-yEBesl ode %mwrrsverzsa( 3).
(exanpl e 10); 6- per-deoxy-6 per-(5 hydroxy 3- ogxa- )thlo-y-0.4792 (P
cyclodextrin (exanple 11) Mﬂﬂfﬁ’d tconc

6per - deoxy- j-per-((2(2 car boxybenzoyl )am no) etfhyl ] - 0. 08595 (O(ﬁﬁm kg“)

N
N

t hi o-y-cycl nple 12) 16 per deoxy-6-per-

(2- hydr oxyetjhyl ) t hi o-y- cycl odext ri n0. 2096 (2 0) (exarrpl e 13) 2:5~§+0 rl\\/AY ‘-

(Zggﬁk\épl-g)ll ‘Wmf 11789 ConmpourndEBSOmgx— evet sat—ot- 8P T oRe

B-cycdlodextrin (B-CD) . . _ 20 93 (113)
ﬁ-mono—deoxy—E—mono~(4-carboxyphenyl)tﬁio—y— 094 T 102 (8.0)
cyclodextrin, Na salt (example 1) - .
6-mono-deoxy-6-mono-{2-cartoxyphenyl)thio-y- 1.30 : 93 (11)
cyclodextrin (example 2) _ - '
6-per—deoxy-ﬁ-per—(3-carboxyphenyl)ﬂllo—7- , 028. 102 (1.28)
. cyclodextrin (example 3) ' ’ ' .
6-per-deoxy-6-per-(2-carboxyethyljthio-y-cyclodextrin, ) 0.69 97 (0.53)
Na salt (example 4) ‘ - _ |
6-per-deoxy-6-per~{5-carboxypentyl)thio-y- o 0.74 : 78 (2.5)
cyclodextrin, Na salt (example 5} - | '
6-p_er-d_eoxy-s-per{3-carﬁoxypropyl)thio-y- 0.09 108 {0.48)
cyclodextrin, Na salt (example 6) _
6-per-deoxy-ﬁ-per-carboxymemylmlo-fy-cyc[odextnn mi 0.21 T 88(1.92)
Na salt (example 7) ‘
B—per—deoxy—B-per-(4-carboxyphenyl)thm—y- ¢.10 - 95 (0.48)
cyclodextrin, Na salt (example 8) '
6-per-deoxy-6-per-(4-carboxyphenylmethyi)thio-y- 0.13 100 (0.50)
cyclodextrin, Na sait (example 9) -
6-per-deoxy-6-per-(3-amidopropyi)thio-y-cyclodextrin 0.57 94 (33)
{example 10) ‘
6-per-deoxy-6-per-(5-hydroxy-3-oxa-pentyl)thio-y- - 047 92 (2.1)
cyclodextrin (example 11)
6-per-deoxy-6-per-[(2(2-carboxybenzoyl)amino)ethyl]- 0.085 . a5 (0.48}
thio-y-cyclodextrin, sodium salt (example 12)
6-per-deoxy-6-per- (2-hydroxyethyl)thio-y-cyclodextrin 0.20 96 (2.0)
{example 13)
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6per - deoxy- 6- per - (N- et hyl am donet hyl )t hi ol 7-1. 54102 (7. 3)

cydodextrin. (exanpl e 14) 6per-deoxy- 6-per-(2-carboxypropyl)thio-y-0.10103
(0.48) cyclodextrin, sodiumsalt. (exanple 15) 6-per-deoxy26haiYy 2004

( 3- car boxy hi o-1 3-0.5100 (3.2) cydodextrin, sodium | e 16)
6- per-deoxy(gagggrl?(z sul f oet hyi )t hi ol'y-cycl odextr| n.0.055. li‘%@l 7; sodi um
sal t (examplGomdgdurft per deoxy- 6- per- (2, 2-di (fydr oghget hyi ) - axy deveryal2 § 963
(4.9) propyl)thio-y-cyclodextrin (exanple 18) e ' oo
6- per - deoxy- 6per - (3-(tetrazohb-yt)prépyl)thi g- 7-Wnokgo (1. 2) a&?ﬂ%lext ti-n,
sodium sal § (exanple 19).- 26.' 2 0 MAY 2004 |WO 01/40316 A Pg{{ 1389 -
Claims. 1. |A 6-mercapto-cyclodextri-n derivatilve having t he era forr

Il H CHZ_C]—I 6peFddRy-6-pbt- @r’&ﬂﬁlﬁi&émthﬁbﬁm&% OHIH OH 1.54 102 (7.3) e
cyclodextrin (example 14) _ _ _

' 6—per~deoxy-ﬁ—per—(z-carboxypropyl)thio-fy- 0.10 103 (0.48)
cyclodextrin, sodium sait. (example 15) o
6-per-deoxy-,B-per—@-Eamoxypropyi)mio-ﬁ- ' 0.5 100 (3.2)
cyclodextrin, sodium salt (example 16) ' ' : .
6-per-deoxy—B—per—(Z-sulfoethyl)thiOJy-cydode?(trin, 1 0.055 106 (1.7)

{ sodium salt (example 17) '
B-per-deoxy-6-per-(2,2-i{hydroxymethyl)-3-hydroxy- 28 63 (4.9)
propyhthio-y-cyclodextrin {example 1_8) ‘ ,
6-per—decl)xy-ﬁ-per—(3-(tetrazol~5—yt)prbpyl)lhio—vy— 022 . 1092 (1.2)

cyclodextrin, sodium salt (example 19)
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CYln HOHFormula |l wherein mis 0-7 and nis 1-8 and mtn = 7 or 8;. Ris
(C -,)al kyl ene, optionally substituted with 1-3 OH groups, or (CH2)o
phenyl ene-(CH2)p; o and p are independently 0-4; X is COCH?2 §GMrRgs NHCOR2,

SQ20CH, PO 2, qlCHZ CH2-O, H OHor tetrazol-5--yl; . R is Hor
(C, -3)al kyl WO014031f> j 5* car boxyphenyl; gist-3; . . . or phacrmpesdssal |y
accept abl e gﬁﬁ thereof; - with. the exclusi.on of 6per deoxy-6 -

per - ( 2- hydroxyeﬁ%ylthlo) p-cycl odextrin; 6-nono-d -eoxy- 6- nono- (2-hyd
roxyethylthlo) [ 3-cycl odextrin;

6per - deoxy- 6per - ( 2- hydroxyet hyl t hi 0) - cyclodextrln . 6per- deoxy 6 per .
(car boxynet h &Arﬁ W@%@@V@@éwﬂnﬁenv@mﬂ)nr@tbmmffommanboxynet hylth .
i 0)-(3-cyclod extrin;

6A, 6B- di deoxy- 6A, GB-bls[(o C.Mﬁﬁkyphenyl)thln] o- cyclodexh in;

6A, 6B—d|deoxy 6A, 6B- bi s( cay baxym®t fyl t hi adgs3-reyc| odextrin and

6- per - deoxy-6- per-{(2, 3-di . ' -cyclodextrln 27 WO

_ \ are deflned as. in
claiml and X is: COO—l dr SO2OH; @hi am pha eutical |y acceptabl e salt
t hereof. 3. The 6-nercdpto- cycl odextrin d’érl\‘?‘étlve ‘ag¢cording. to- clalml
wherein "'mis 0; nis{8; Ris (C .)al kylene or (CH2}o-phenylene-(CH),
and p are independently 0-4; and X 1s COOH or SUZOH, or a phar maceutlcally

Formula |

wherein m is 0-7 and n is 1-8 and m;fn =7o0r8; '
R is (C,g)alkylene, opfionaily substituted with 1-3 OH groups,
or (CH,)-phenylene-(CH,),;

_oandpare independehtly 0-4; _ :
X is COOH, CONHR,, NHCOR,, 'SO,0H, PO(OH),_, O(CH, CHZ-O)Q
OH or tetrazol- 5—y| '

"R, is Hor (C, j)alkkyl;
‘R, is carboxyphenyl;
qis 1-3; |
or pharmaceutically acceptable salts therégof; :
wifh. the e'xclusion of - .
6-per-deoxy-ﬁ-per-(2-hydroxyethyltﬁio}-B-cyclodextrin;
6-mono—deoxyﬁ-mono—(2—hydroxyefhylthio)—ﬁ-cyc!odegtr_in;
6-per-deoxy—6-per—(2—ﬁydroxyethylthio)-y—cyclodextrin;

| 6-per-deoxy—6-per—(carboxymethylthio)-[}-cyclodextrin;
6-mono-deoxy-6-mono-(carboxymethylthio)-p-cyclodextrin;
6A,6B-dideoxy-6A,6B-bis[(o-carboxyphenyl)thio]-p-cyclodextrin:
6A,GB-dideoxy-GA,BB-bis(carboxymethyithiol)—B—cyclo'dextrin- and
6-per-deoxy-6-per-(2,3-dihydroxypropyithio)--cyclodextrin.
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acceptable salt thereof. 4. A 6-nercapto-cyclodextrin derivative according
to any of clains 1-3 selected from 6-per-d eoxy-6-per-(2-ca rboxyethyl
)thio--cycl odextri n;

6- per - deoxy- 6per - ( 3- car boxypr opyl) t hi o-y-cycl odext r i n; 2 0 MAY 2004
6- per - deoxvﬂ@lfﬁ@iiﬁm ca rboxyphenyl )thio-y-cycl od extri N;PCT/EP00/11789°

6per - deoxy-.6 4- car box thin-y-cycl dex rin; ;

P per - deoxg- P TrercaboRY PR TH GaAiNs SRR i 1 aperein R, m

6- per - deoxy- Garféﬁﬁ aé@aéﬁﬂéoosé.hyéianh{hahe )é/rsC(YGUWE?(SU OH;BFa? - '
phar maceut i cal acceptabl e salt -thereof. 5. Fcapto cyclodextrin
derivative aqli’mrmanguﬂlaallyIaecqﬁableaﬂaltftbemmlfa 1 of claim1 for use in

therapy. 6. The use of a 6-nercapto-cyclodextrin derivative according to -
the general formula 'l of claim1l for the manufacture of a nedicament for

the reversgl TIR 63hietdabodeRRAeRTIN RVBRIL BECOIRY o clainf't Kihedof mAK OV ding"

neuronuscul ar bl ock and its reversal conprising (a) a neur omuscul ar _ ‘
bl ocki ng agerf;,n iarfd Rb)(%)ekmbnemt(@l'bytﬂf@aybﬁnar(@ 2)ptie@ndan aﬂﬂe according to

t he general fornul a | ai 1CCOf | m 6, wherein
t he neur onusdifeRe rtﬂ%?yklo“g ?ﬂfs ?éo"l gﬁ@ Ol'ﬁ{%'aﬁ?ﬂ é’on5| sting of
rocuroni um - Vﬁﬂéb%{élgélt%rgofo MAY 2004 WO 01/ 40316 PCTI EPOO’ 11784

pancur oni um rapacuronium m vacurium -(cis)atracurium- tubocurarine and

suxanmet honium 9. The kit according to claim?7, wherein the neur onuscul ar-
bl ocking a

2 6 mrcap%e”éycmsw Frirodet “”"nvégwﬁéwﬁ%?cﬁﬁaﬁﬁ#‘d5@@%”*?%??“?2 Rl 8
I vvherel n m|§e|&t@dq:,%n is 1-8 and mn = 7 or §; i.
_ B-per-deoxy-6-per-(2-carboxyethyl)thlo-y-cyctodextnn .
. 6—per—deoxy~6—per—(3-carboxypropyl)thlo—'y—cyclqdextnn.
6-per-deoxy-6-per-(4-carboxyphenyl)thio-y-cyclodextrin;
6-per-deoxy-6-pér-(4-6arboxyphenylmethyi)thio-y-cyclodextrin;
_-G-per—deoxy-6-per-.(z-carboxypropyi)thio-y—cyclod extrin; and.
6—per—deoxy-G-per-(2-sulfoethyl)thio-y—cyclodextrini

ora .phamlaceutically' acceptable salt thereof.

5. A 6-mercapto-cyclodextrin derivative according to the general 'for_mtjla | of

~ claim 1 for use in therapy. .

6. The use of a 8-mercapto-cyclodextrin derivative according to the general
formula I of claim 1 for the manufagture of a medicament for the reversal

of drug-induced neuromuscular block.

7. Akit for providing neuromuscular block and its reversal comprising (a) a-
neuromuscular biocking agent, and (b) a 6-mercapto-cyclodextrin

derivative according to the géneral formula 1 of claim 1.

8. The kit according to claim 6, wherein the neuromuscular blocking agent is

selected from the group consisting of rocuronium, vecuronium,

28



Ris (C .s)alkylene, optionally substituted with 1-3 OH groups, or (CH2)o
phenyl ene- (CH2) P; o and p are independently 0-4; X is COOH, CONHR , NHCORZ,
SQ20H, POQ(OH) 2, QCH2-CH2-O g H, OH or tetrazol-5-y|; R, %]HAY(% 4
(C-,)alkyt; R2 is carboxyphenyl; . gist-3; or a pharnac utlcalm

accept abl'e wa diisbdier eof., in admxture with pharnmaceuti cal %é‘r@?&:ﬁ%s@bl e
auxilliaries. 29
pancuronium, rapacuronlum mivacurium, (cis)atracurium, tubocuranne

and suxamethonium.

9. The kit according to claim 7, wherein the neuromuscular blocking agent is .

© rocuronium.

10. A phannaceutaca! compaosition comprising a ﬁ-mercapto-cyclodextnn

denvatlve having the general formula |

|  Formula |

: whereih mis 0-7 and n is 1-8 and m+n =7 or §;

' R is (C,.0)alkylene, optionaily substituted with 1-3 OH groups,’

or (CH,).- pheny!ene-(CHz)p,

0 and p are mdependentiy 0-4;

X is COOH, CONHR,, NHCOR,, SO,0H, PO(OH)Z, O(CH?_-CHz-C))q
OHor tetrazol-s-yl

R, is H or {C,z)akky(;

R, is carboxyphenyl; -

qis 1-3; | _

ora pharmaceutically acceptable salt thereof, in admixture with -

phamaceutically acceptable auxilliaries.
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