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1
POLYSULFATE OF CYCLODEXTRIN
DERIVATIVE AND PROCESS FOR PREPARING
THE SAME
‘BACKGROUND OF THE INVENTION

This invention relates to a novel polysulfate of a
cyclodextrin derivative having antiretrovirus activity

mdpmu.nﬁrm' the same.

AIDS (aguired i ) isa 0
Jethal or extremely dheuewhich-unled
by infection of human virus (HIV)

which is a kind of retroviruses. Prevention and destruc-
tion thereof are now most serions to be aver-
" come by human being with world-wide scale. 15

As a compound having antiretrovirns activity, there
have been known, for example, azidothimidine
(IGAKUNOAYUMI (W of Medicine), Vol. 142,
No. 9, pp. 619 to 622 (1987)), sulfated polysaccharides
(Jspanese Pravigiona] Patent Publications No. 20
4522371988 and No. 25724/1989), and the like.

However, it has not yet fully been made clear or
confirmed whether ar not conventionally known chem-
icals having an anti-retrovirus activity are effective for
and safe to the themapy of AIDS, 15

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
novel compound having an excellent antiretrovirus
activity, particularly an excellent proliferation-inhibit- 3p
ing activity against HIV.

Another object of the present invention is 1o provide
a process for preparing the novel compound.

Further object of the present inventions to provide
intermediate compounds for preparing the novel com- 35
pound.

The present invention relates to a polysnifate of a
cyclodextrin in which =t least one of 6 to § D-glucose
units constituting the cyclodextrin has been replaced by
a unit represented by Formula{T): 40

wherein R is a gronp represented by the

—OBOR!, n
—sR3, D38

F n

-—NRE,
—NHSOJR? or 9«

2’ N
—r'aoon‘.

where R! represents a mesityl group; (L]
R? represents an alkyl group; a lower alkyl group
having 1 to 3 substituted or unsubstituted phenyl
groups; a substituted or unsubstituted phenyl group

5,250,520
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or a nitrogen-contsining heterocyclic group which
may have substitutent(s); one of R and R* repre-
sents a lower alkyl group; a hydroay-substituted
lower alkyl group; an amino-substitnted lower
alkyl groupc a cycloalkyl group; a substituted or
amubstituted phenyl group or a substitoted or -
substituted phenyl-substituted lower alkyl group;
and the other represents a hydrogen stom or a
lower glkyl gromp, or both may be combined mt
their ends to form a lower alkylene group,

RS represents an alkyl group; a substituted or unsub-
stituted pheny! group; a naphthyl group; or a heter-
acyclic group containing one or two hetero atoms
selected from nitrogen, oxygen and sulfur, which
may have substituents(s);

R4 represents an alkyl group; a substituted or unsub-
stituted phenyl group; a phenyl-substituted lower
alkyl group; a wsulfor-contsining heterocyclic
group; or & l-substituted lower
alkyl gronp; and R7 represents a hydrogen atom; or
a lower alkyl group substituted by a lower al-
kanoylsmino group or a benzoylamino group, or a
salt thereof.

A process for preparing the above-defined polysul-
fate compound according to the present invention com-
prises reacting a cyclodextrin derivative in which st
least one of 6 10 8 D-glucose units constituting the cy-
clodextrin is replaced by the unit or units represented
by the above Formuia(I), with a sulfonating agent, and
then converting the product into a salt, if desired.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

‘The polysulfate compound of the present invention
may be represented more specifically as follows:

r - )

whumllofthenmemelmngnml’ormuh(l}n
%0 Jeast one of R's represents a SO3H group and the other
R's represent & hydrogen atom. Further, 14+-m equoals 6,
7 or 8. When the sum, 14+-m equals 6, the polysulfate
compound is s derivative of a-cyclodextrin. When the
sum, I-+m equals 7, it is a derivative of B-cyclodextrin.
Whmthesnml+mequdsl it is a derivative of y-dex-

Itﬂmuldbemdmoadﬂmmmnoulglueae
.and substituted glucose unit(s) (I) are forming a cyclic
ring in an arbitrary order through linkage between the
1-position and the 4-position.

The term “alkyl” in this specification means straight-
chain or branched alkyl having 1 to 20 carbon atoma
such as myl. ahVI, m" b'“y'. m" m’-
actyl, nonyl and octadecyl.

The term “lower-alkyl” mesns straight-chain or
branched alkyl having 1 to 4 carbon amoms such as
methyl, ethyl, propyl and butylL

168
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The term “Jower alkoxy™ means alkoxy having 1 to 4
carbon atams such as methoxy, ethoxyl, propoxy and
butoxy.

The term “lower alkanoy!” means alkanoyl! having 2
toSa;bonmmhuwuyl.wophnyl,butywlmd

‘The lower alkyl group having 1 to 3 substituted or
unsubstituted phenyl groups, represented by R2, in-
cludalhen:ylmp,lmtylpoup.aphnuhyl
group, a chlorobenzyl group and a methoxybenzyl
group.

The substituted or unsubstituted phenyl group, repre-
sented by R3, includes a phenyl group, a chlorophenyl
group, a methylphenyl group and a methoxyphenyl
group.
may have a substituent(s), represented by R2, includea s
d!hvdmmvmﬂmylmndlwﬂnvlm

The hydroxy-substituted lower alkyl group repre-
sented by R3 or R*includes 2 hydroxyethyl and a dihy-
droxypropyl group.

The mino-lubltituled lower alkyl group, repre-
nmedbyk’orll‘.includummﬁnoethyl’gmup.

The cycloalkyl group represeated by R3 or R¢ in-
cldes a cyclealkyl group having 3 to 8 carbon atoms
such as a cyclchexy group.

The lower substituted or unsubstituted phenyl group
represented by R3 or R*includes a chlorophenyl group,
a methyiphenyl group, a methoxyphenyl group and an

ethoxyphenyl group. The substituted or unsubstituted 30

phenyl-substituted lower alkyl group represented by
one of R? and R4 includes a benzyl group, & methoxy-
benzyl group and a phenethyl group.

The lower alkylene group formed by & combination
of R? and R4 includes a butylene group and a pents-
mcthylene group.

The substituted or unsubstituted phenyl group, repre-
sented by R3, includes a phenyl group, a methylphenyl
group, a methoxyphenyl group and a chlorophenyl

Broup.-

The bheterocyclic group which may have sob-
stituents(s), represented by RS, includes a furyl group, a
thieny] group, an oxazolyl group, an isoozazolyl group,
a thiazolyl group, an isothiazolyl group, s dime-
thylisooxazolyl group and a dimethylthinzolyl group.
The sulfur-containing heterocyclic group represented
by Réincludes a thienyl group.

The substituted or unsubstituted phenyl group, repre-
sented by RS, includes a phenyl group, a hydroxyphenyl
group, a methylphenyl group and a methoxyphenyl

group.

The phenyl-substituted lower alkyl group, repre-
sented by RS, includes a benzyl group.

The pyrenylcarbonyl-substituted lower alkyl group,
rep:uenled by RS, includes a pyrenylcarbonylethyl

Thelowerlﬂ:ylmnpnbsdmdbyllowetﬂ-

kanoylamino group or a benzoylamino group, repre-
sented by R7, includes a2 lower alkyl group substituted
by an acetylamino group, a propionylamino group or a
benzoylamino group.
Of the polysulfate desivative of a cytlodextrin where
R represents a group —OSO:R!, a polysulfate com-
pound having 8 to 23 sulfate groups in the molecnle is
preferred.

Of the polysulfated derivative where R represents a

group —SR?, a polysulfate compound baving 8 to 23

33

40

45
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may be mentioned, as preferable a polysul-
fate compound where R2 represents a Cy.yalkyl group:
a Ci-4 alkyl having 1 to 3 substituents selected from a
phenyl group, a halogenosubstituted phenyl group and
Ci-4alkoxy-substituted phenyl group; a phenyl group; a
halogeno-sobstituted phenyl group; a Cj-4 alkylsub-
stituted phenyl group; a C)_4 alkoxysubstitmted phenyl
group; a dihydroxy-substituted pyrimidinyl group or
purinyl group,

the polysulfate derivative where R represents a

as preferable compounds, a polysulface compound
whereoneofk’ndk‘wlcudkyl group; &
hydroxy-substituted C;4 alkyl group; an amino-sub-

phenyl group; a halogenosubstituted phenyl group; a
Ci-4 alkyl-substituted phenyl group; a C;4 alkoxy-sub-
stituted pheny] group; a phenylsubstituted Ci.4 alkyl
group; a Cj4 alkoxyphenylsubstituted C;4 alkyl
group: and the other is a hydrogen atom or a Cy-4alkyl
group; or both is combined at their ends to form a C14
alkylene group.

Of the polysulfate derivative where R represents a
group, —NHSO2RS, a polysulfate compound having 8
m!Snlfmm:pshthemoluulehpcmm
there may be mentioned, as preferred compounds, &
polysulfate compound where R3 represents a Ci-20alkyl
group; a phenyl group; a halogeno-substituted phenyl
group; a Cj4 alkyl-substituted pheny! group; a Ci4
alkoxy-substituted phenyl group; a naphthyl group; a
thienyl group; a Cj.4 alkyl-substituted sooxazolyl
group or a Ci_4 alkyl-substituted thiazolyl group.

Of the polysulfate derivative where R represents a
group

r?
! L]
=—NCORS,

a polysulfate compound having 8 to 23 sulfate groups in
thelnolecu!eispreferred and there may be mentioned,
as prefersble compounds, a polysulfate compound
where RS represents a straight-chain or branched Cj20
alkyl group; a phenyl group; a hydroxy-mubstituted
phenyl group: a C14 nlkyl-lubltmmd phenyl group; a
-4 alkoxy-substituted phenyl group; a phenyl-sub-

sﬁtutedcl.ulkylmup;nhienyl group or a pyrenyl-
carbonyl-substituted €34 alkyl group and R7 is a hydro-
gen atom; & Crs ﬂlnnoylmmosubumuud Ci-4 alkyl
group or a o-substituted Cy_4 alky! group.
More examples of the compound of the
invention are those of Formula (IT) wherein R is a N-
benzoyl-N-2-benzoylaminoethylamino group, an o©c-

octanoylamino  group, &
propancylamino group, a 4-metoxyphenylamino group,
& 2-naphthylsuifonyloxy group, an octylsulfonylamino
group, a mesitylenesulfonyloxy group, a benzylthio
group, & 4-chlorobenzylthio group, a 4-methoxyben-
zylthio group, a 4-methyiphenylthio group, a 4-methox-

sulfate groups in the molecule is preferred, and there  yphenyl group or a purinylthio group.

109
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The polysulfate compound according to the present  cyclodextrin as been replaced by & unit represented by
invention may be prepared by reacting a cyclodextrin  Formula (TV)
dmvmvehwﬂchnlunmofémlb-glmm
constituting the eyclodextrin is replaced by the unit or - - av)
units represented by the above Formula(T), with a mifo- 3 OSO:R!
nating agent, and then converting the product iato a
salt, if desired. °

The reaction may be illustrated as follows: -— O

10
- m -
suomatiog where R! is the same as defined sbove, md O to 2 D-
——> 15 Slucose units has been replaced by a unit representad by
Formula (V)
2" o,
20 o
- oN’ - OH
I A ¢

wherein R" is a pyridinio group or a lower.alkylamino

The above-mentioned polysulfate compound may be
30 represented more specifically as follows:

an

(wherun&k'kndmhwethemmﬁnpu
defined above)
mmofcompomdamwnhﬂnenlfomﬂu
lpntmybeamedominlmblelolv-t.

As the sulfonating ageat, there may suitably be used,
for example, a suifur trioxide complex suth as sulfur
trioxidepyridine complex, sulfur trioxide-trialkylamine 40 |
- complex, sulfur trioxide-dioxane complex, sulfur triox-
&dmz;‘mwemrlumdmhxnhm wherein R is of the same meaning as in formula (T); st
acid; and s0 on. lustmone dﬂm‘ l:,dm.“somﬁ "ﬂwm oo
mm:dmwmmwmuwm“:;’mﬂ;"‘ IWMII:::I;hmFIII:
prefenblyblenm;:esoﬂhef:oumofwt’wmm :ﬂ'r*:o'g:quthm;‘gg.:mlm?hm
compound(l example, in cases teger more accurately m'+n—1)n
trioxidepyridine complex or suvlfur trioxide-trialkyls- s an integer of O to 2.
mheeomplﬂhnlduthenﬂfonlmlﬂt.lh More y, the product is obtained as a mix-
smount thereof to be used way preferably be 1 to 10 % ture of the compounds in which n is 0, 1, or 2 in For-
equivalents, especially 2 10 3 equivalents relative tothe 0, (yT) by selecting optionally the resction condi-
-.-lﬂfwgﬂm tions. For when the resction is carried out at a
As the solvent mcdon.ﬂmempuhnblybe temperature of 40° to 70" C., the compound in which n
used, for example, & tertiary amine such a3 pyridine, ,,

is O is the main uct, and when the reaction is carried
NHIMN-N@YM M- omuamu;t-:eofwwllo'c.thempmm
hexamethylenephosphoryltriamide, chloroform, ben-

whichnnlow!mbepmducedulhempmdm
zene, toluene, xylene, water, a mixture of these solvents, In the latter case, in cases where the
Hqudwlﬁrdmdelndwm ﬂlfﬂrh‘lnﬂde-pyndinecunplﬂ.lmpomdinwhieh
mmﬂwmﬂrhm'mw whueitsnlmnrlhlde-unlkyhmemylu.uom-
besting. pound in which R! is a trislkylammonio be

In the above-mentioned reaction, when a S-cyclohex- obtained. y grodp may

trin in which R is 8 —OSO3R! is used a3 the starting Afer completion of the reaction, the desired reaction
‘compound (111) and sulfur trioxide-pyridine or sulfar 65 product can be isolated and purified. For example, the
trioxide-trinlkylamine complex is used as the sulfonating ~ crude product obtained from the reaction mixture is
agent, there can be obtained a sulfate of & S-cyclohex-  treated with an alkali metal hydroxide, followed by
trin in which one to 7 D-glucose units constitoting 8-  being pamed through a column packed with 'a cross-

41
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-7
linked dextran gel etc. to give the desired producted as
an alkali metal salt theceof,

The polysulfate compound according to the present
invention may be used either in a free form or in the of

a pharmaceutically accepmbile salt thereof. As such 5

sults, there may be mentioned, for example, an alkal
metal salt such as a sodium salt, a potassivm salt and a
lithium salt: an alkalline earth metal salt suoch as a cal-
clhum salt, s magnesium salt and a barinm salt; an organic

amine salt such as a trimethylamine salt, a triotylamine 10

salt, a pyridine salt, a glycine ethyl ester salt, an ethsnol-
amine salt and a basic amino acid salt; and 30 oo

The polysulfate compound or a salt thereof according
to the present invention may be administered either

orally or parentenally(e.g., intravenous, intramuscular 15

topical and subcutaneous administrations), and may be
used in an ordinary manner, e.g., a3 an optional pharma-
ceutical preparation such as a tablet, a granule, a cap-
sule, a powder and an

5,250,520
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ally by reacting with ammonia after isolation and parifi-
cation of the reaction product, followed by optional
sulfonamidation of the uct. Further, in cases where
R is a —NR7CORS, the starting compound, an
acylaminocylodetrin derivative represented by For-
Mnﬂnbeobninﬂlbyiubjecﬁnglcydodexﬁn

1o reaction with a substituted sulfonic acid halide(e.g.,
mesitylenesulfony] chloride and saphthylsufonyl chlo-

product,

‘The present invention will be explained in more detail
by way of the following Examples, Referential: Exam-
ples and Test Examples, which should not however be
construed to limit the scope of the present invention.

EXAMPLE 1

To 1.0 g of heptekis(6-O-masitylencsulfonyl)-S-

injectable preparation.
The dosage amousnt of the compound according to 20 cydodmhwndddﬂmldpyrﬂmndlﬂgof

the present invention to be administered as sn active
i diffevent upon the age, body
weight, conditions and the kind of symptoms of a pa-
tient and may suitably be sround 0.1 to 500 mg/kg,
preferably around 0.1 to 50 mg/kg-

The starting compound(IIl) is a novel compound
which can be prepared as follows. Namely, in cases
where R is a —OSO:R! group, the sarting compound-
all)unbeobnmedbysnhlectmgncyclodexmw

sulfur trioxidepyridine complex was further added
thereto. Afier resction at 70" C. for 6 boars, the super-
natant was removed and the residue was evaporated to
dryness under reduced The obtained light
brown powder was dissolved in 10 ml of a 30% sodinm
acetate solution, followed by purification on a column
packed with Sephadex G-10 (trade name, manufactured
by Pharmacia AB) to give 1 g of sodinm salt of hep-
takis(6-0-mesitylenesulfonyl)-S-cyclodextrin - polysul-

resction with mesitylenesulfomyl chloride in a snitable 30 fate s & white

solvent(e.g., pyridine) followed by isolation and purifi-
cation in a conventional manner such as column chro-
matography and the like. In case where R is 2 —SR2

group, the starting a cyclodextrin sulfide

compound, a
derivative represented by Formule (III) can be pre- 35

pared by sobjecting & compound (III) in which R is a
mesitylenesulfonyl group or an jodine atom to resction
with a mercaptan compound of the Formula

RISH

In where R is 8 ~NHSO;R? group, the starting
compound, & cycladextrin sulfonamide derivative rep-
resented by Formula(IIT) can be prepared by subjecting
a cyclodextrin to reaction with a substituted sulfonic
acid halide(e.g., mesitylenesulfonyl chloride), option-

IR v...;‘“l‘bm_':lm 1190, 1050, 1000, 820

IH-NMR(D70)8:2.25 (brs), 2.45 (bra), 6.9 (brs) The
number of sulfite groups in the molecule to be calcu-
Iated from the elementary snalysis value: 10

EXAMPLES 2to 4
An experiment was run in the same manner as in
Example 1 except that mono(6-0-mesitylenesulfonyl)-8-
cyclodextrin, bis{6-0-mesitylenesulfonyl)-S-cyclodex-

. 40 trin or tris{6-O-mesitylenesulfony

1)-B-cyclodextrin was
reacted with sulfur trioxide-pyridine complex and that
potassium acetate or potassium hydroxide was used in
place of the sodium acetate to give the compound as
shown in the following Table 1.

TABLE I

[ osom!
Fo

LT

- U:;D. »

OR" ml

[Provided thet R! s a mesityl group.]
ete.

Number of

Na. I' m' =
i 1 6 0 x

3 I 51 17

Kind Yield
sulfice group®®  of sl Foon (%) IR Ve Wem—! TH-NMR(DO)
i ~al o I <
2.20(bra)
K  Coloris 161 1240, 1440, 2.35(brs),
powdar 1000, 940, 2.64(brs),
80 2.100ms),
£.150brs).

84-9.2(m)

L.
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TABLE I-continned
an
[ 1 [ —omr ] [ & 7
ox /= ow /7° o ST
L oR’ r L o e L . ]
[Provided that R is & nasshyl groop]
—— Compound (VI) Physlcal peopertiesere.
Exsmple Nomberof  Kiad Yield
No. J o o mifwegroop™ ofmh Fomm (%) R vpgen-! HNMRDON
4 1 4 2 16 K  Cololen 90 1240, 1040, 2.33(bra),
powder 1000, 940, 2.60(bn),
810 2.20(0>rs),
L.15(brs),
4.5-9.3(m)

Now)
“Wiekd ks showy s wrwe of W by walgiu relstive 10 the saning compomnd.
**The eumber of wifine prows is vhe molecule w be calcaisted fram the slamensary asalysis valne.

EXAMPLE $ 2s name, manufactered by Pharmacia AB) to give 0.22 g of

sodium ssit of heptakis(6-benzilthio-6-deoxy)-8-
To 25 ml of pyridine, was sdded 0.4 g of heptakia(6- cyclodextrin polysulfate as a Light yellow powder.

benzyhhio-6-deaxy)-S-cyclodextrin and 1.42 g of sulfur IR vpax™Wolem—1:1240, 1160, 1040, 830

triaxide-pyridine complex was further added thereto, IH-NMR(Dz0)8:3.6 (bx,s), 6.8-7.4 (br,s) The number

followed by stirring at 70" C. for 6 hours. After the 19 of sulfate groups in the molecule to be calculated from

reaction mixture WBMMM:J:::ET cooling, the  the elementary analysis valoe: 12

supernatant was remo idue was evapo-

rated to dryness under reduced pressure and dissolved EXAMPLES 6 to 17

in 5 ml of water, the pH of the solution was adjusted to The corresponding starting compounds were treated

8§ with a 10% sodium hydroxide, followed by purifica- 35 in the same manner as in Example 1 to give the com-

tion on a column packed with Sephadex G-10 (trade  pounds as listed in the following Table 2.

TABLE 2
- 7 - - an

ELIE

b oR' -1 - 1=t
Compousd (1) —Physical properties uc.
Example Nomber of Kind Yield
No. RN ] mifue group™ ofmli  Fom (%) R uge™Pem—! IHNMMDON
€ 7 7 Na Lightbrown , 108 1240, 1040, 65-740x, 1)
. _D powder xio
7  —={CHauCH3 7 10 Na Light brown 130 1240, 1040, 0.9, t)**
powder 030 1.36(br, 5)
t 1 1”7 K Colories 178 1240, 1040, 13-13m) -
'-’E—O powder 810
] 2 16 K Colorles 203 1240, 1040, 7.3-7.7(m)
powder 8510
O
K0 —{CH;CH) 3 18 X Colotien 731 140, 1040, 7.1-7.4(m)

"
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' TABLE 2-continued )

n T - an “9

& v/
. o L L ox
_  Compound (1) Fhvslcal propesties esc.
Example Number of  EKied Yield
No. R? 1 silfme grovp*® ofmit  Form % R v_.EMHun-l IH-NMR(D0%
powder 1000, £20
1l ={CH&CH; 4 7] E Colorlen 87 1340, 1040, 7.0-7.6(m)
powder 1000, £20
12 ={CHa)CH) L) 14 K Colorien 1 1240, 1040, 7.0-1.5(m)
powder 1000, 530
13 =={CH))"CH) l 17 4 Colorlen 173 1340, 1000, 0.0, m),
powder no L2800, )
“ 1 19 x Light reddish 191 1340, 1040, 1.25x, 1)
brown powder 110
15 OH 1 19 X Colariess 4 1240, 1040,
N powder 110
N
on .
16 N 1 n” x Coloriess © 18 1240, 1000, 2.400r, 3)
Y powder $40, 900 * RI00x, 2)
—<‘ N
N N
-
17 N - 2 " X Colorless 177 1240, 1040, 7.5-9.0(m)

powder 1000, 120
—< N
N N
Ny
Note)

mﬂmhndih-ﬂﬂuummm
aen!
**oThe number of suifxie groups ls the molecals to be caleniniad from the clasentary analyshs valve.

EXAMPLE 18

To 1 g of heptakis(6-beazoylamino-6 deoxy)-8-
cyclodextrin was added 75 mi of pyridine and 3.6 g of 60
suifur trioxidepyridine complex was forther added dexG-lO(mdenme.mfaemredbylemwhAB)
thereto. After reaction at 70° C. for 6 hours, the super- to give 0.87 g of sodium salt of heptakis(6-ben-
natant was removed and the residue was trested with  zoylamino-6-deoxy)-S-cyclodextrin polysulfate as a

methanol and ethanol for pulverization. The obtained mw

powder was collected by filtration, dried and then dis- 65 1R v 131640, 1600, 1240, 1040, 830
solved in 5 m! of water, A 30% squeous sodium acetate 1H-NMR(D20)8:7.1-7.5 (br.s), 7.6-1.8 (br,5)

was added to the solution to give a sodium salt, fol- The number of sulfate groops in the molecule to be

lowed by purification on a column packed with Sepha-  calculated from the elementary analysis values: 12
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13 14 %
EXAMPLES 19 to 40
The corresponding compounds were trested io the ) , \/
same manner a3 in Exgmple 18 to obtain the compounds
a8 listed in the following Tahles 3 and 4. 5
- an .
ml
- T=1
—_— Compoved T Physical properties stc
Example . Nomber of Yield
No. R¢ wulfate group™® Sak (%P R ve™om=] 1HNMRDOR
19 —CH(ICH3h 60 1450, 1340, LG
go. 1040,
N ={CHaCH & 1630, 1840, 0820, 1)
1240, 1040, 1.0-1.7%br, m),
] 20-2.3(%)
21 —{CHiCH, 10 1650, 1550, 0.85x. 1),
1240, 1040, L.3br, ),
20 1.6(be, 8),
2.23(br, 1)
a 103 1640, 1340, 6.5-7.80x, m)
l I 1240, 1040,
120
s
2 6 1640, 1550, 1.6-2.3{br, m),
_O_ 1240, 1040, £.5-7.6(br, m)
CH3 80
M " oMy 108 1650, 1600, 1
1340, 1240, 6.4-1.00x)
1040, £30
25 10 Na  Beown 40 1450, 1400, 7.1(00)
- i i
CHy L
% 114 K Whie 1640, 1350, 74-7.3(0x, 8),
_O powder 1240, 1160, 7.3-79bx, %)
1050, 1000,
940, 850, 810
77 —(CH)ICH 17 K White 219 1640, 1550,
powder 1240, 1000, 1.27),
930, 810, MO, 151K,
) . €20, 580 22-2.5(m)
W —(CH)CHy 16 K Whie 236 1540, 1550, 0.7-1.0(m), -
: powder 1240, 100D, 1.30(br, 5),
$10, M40, 620, 1.5-1.8(m),
580 22-2.5(m)
¥ —(CHaWCH) 1” X White 138 1640, 1550, 0.8-1.0(m),
. powder 1240, 1000, 1.1-LAagm),
940, 580, 810, 1.5=1.80m).
7440, 690, 580 11-2.5{m)
X —(CHYUCH) " X White 06 1640, 1950, 0.8-1.2(m),
powder 1240, 1160, 129¢r. )
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TABLE 3}-continued
- - ' - {m
NECORS on’
)Zo o
on’ 0= OR’
L or' 4l oR’ J'l—l
_ Compomd (I Physien) propertis et
Easyrple Number of Yiald
No N 1 mifus growp** Eak  Form ny nu._."#u-l IH-NMR(D0)
::. 210, 40,
31 ={CH)CH) LY 17 K Light trown 138 1640, 1990, o)
posder 1240, 1160, 1.23be, )
1040, 1000,
:g. 110, M0,
32— (CHaheTH) Aaeee 18 K White 186 1640, 1330, O.F70or. 0),
pounder 1240, 1048, 1.28{kr, 8),
1000, £30 14~1.%m),
1.0-1.5(m)
33 ={CHjkCH) 34eee 16 4 White 4 1640. 1350, 087, 9),
poreder . 1248, 1160, 130, 5),
1040, 1000, 1.390r. 5),
$50, 810, 740, 21.29(br,
N0
» OR i " K White 2% 1640, 1950, 7.1-7.6(m)
powder 1240, 1160,
1000, 940,
#10. M0, 950
OH
s 1 11} X White 237 1640, 1310, £9-7.3(m),
_O_ powter 1240, 1000, 7.7-7.9(m)
OCH) 940, 830, 310,
740, 890, 620.
580
Nane)
*Yinld ks shown in tereny of §¢ by wwighs relmive 12 e xarting compound, .
*SThe mmuber of salfiste growys in the molernl 10 be caleulned from the slemettry axalysls valce. .
oot hibataye of cormpound {1 = )/ eompoond O = 4) = 11l
TABLE 4
)
ieal value ete.
Exsmpis
No. Rémd R’ Form IR u___%-' IN-NMRDOW
33 R%—CHNj Light 1640, 1350, 1.7-1.%m)
RY: =—CHyCH;NHOOCH; browe 1240, 1040,
powder 1000, 540,
::g. 740, £20,
37 Rk—CH) 3 1n K Whie 191 1640 1350, 1.99(be. 3)
R =CHCH;NHCOCH; powder 1430, 1240, 2.180bx, 8},
1040, 1000. ]
540. 310. 740,

620, 580

\O
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TABLE 4-continued A
- - - a
. R?
IIICOI‘ OR'
)Io 0
m‘ & m' c
R on ot o .
— Compousd (1) Payscol progerty valsets,
Exzmple Number of Kind
No. RigdR? 1 mifste rowp*™ ofmh Form ) nv.._.."w--' I-NMR(DO)
" 1 " K Ligh 295 1640, 1590, 1.1-8.00m)
. trown 1240, 1040,
l‘-—o powder 1000, 540,
30, 810, 740,
690, 580
n’:—r:nﬂuum-o
) 2 13 K Whin 194 1640, 1350, 4.0-8.00r)
._O powder 1240, 1040,
R 1000, 940,
$10, 740, 620,
80
R —CH.
0 13 K Whie 199 1630, 1390, 147000, 8)
povaler 1430, 1240,
l‘: 1160, 1040,
810, 740, 620,
n’:.-cunwm:n—O 110
Now
“Yiekd ks shown (a wras of @ by weighn relstive 0 (he manisy comprmad,
S5The szmber of mifste grosms in the molercls w tw caleslsod froen the sisnensry sslysh valve.
EXAMPLE 41
0.5 g of heptakis(6-benzenesulfonylamino-6-deoxy)- 43 EXAMPLE £

was added 30 ml of pyridine, and then
1.6 g of sulfur trioxide-pyridine complex was
thereto, followed by stirring at 70° C. for 6 hours. After
completion of the resction, the supernatant was re-

moved, and the residue was washed succemively with sp

methanol and ethanol 10 give a powder. The powder
was collected by filtration and dried to cbtain a brown
powder. The powder was dimsolved in 3 ml of water,
and the pH of the solution was adjusted to 8 with a 10%
aqueons sodinm hydroxide, followed by parification

a cromlinked dextran gel: Sephadex G-10 column (trade
name, manufactured by Pharmacia AB) to give 0.7 g of
sodium sait of heptakis(6-benzenesulftnylammo-6-
deoxy)-fi-cyclodextrin.polysnlfate as a white powder.

Viek! = 1405 (In sorms of wt 5 of the desired
product relstive 10 the starting componad. The

algn In 41w M.
nv..m“ mmn? I mg. 100, 130
TH-NMR(D;0) 7.0-8.Xpr, 1)

The number of sulfate groups in the molecule to be
calculated from the elemeniary snalysis value: 11.

benzenesulfonylamino-6-decxy)-g

heating at 100° C., and 6.2 g of sulfur i
mﬂuwmmmmmm
by stirring at 100° C. for § hours. The pyridine was
removed by mnd the residue was dissolved
in 20 ml of water and 40 ml of methanal, followed by
further addition of 300 m] of methancl. The resulting
mixture was allowed to stand overnight at a cool piace.
snd the precipitates thus formed were collected by
filirstion, washed with methanal and dissolved in wa-
ter. The resulting solution was concentruted to evapo-
rate the methanol contsined therein. Water and 50 ml of
a strongly acidic ion exchange resin $-1B(H+) (trade
name, manofactured by Mitsublshi Kesel Corporstion)
were added to the residoe, and the resulting mixtore
was stirred at room temperature for 30 mioutes. The
resin was removed by filtration from the mixture, and
after the pH of the filtrate was adjosted to 7.3 with 1.7N
potassivm hydroxide, the filtrate was filtered throngh a
membrane filter, followed by freeze drylng to give 20 g
of potassium mit of mono(6-benzenesulfonylamino-6-
deoxy)-A-cyclodextrin.polysuifate a2 a white powder.

humlofpyrwuwnmmo.ugofms-
-cyclodextrin
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The number of sulfate groups in the molecule to be

A

calculated from the elementary analysis value:19

Yiehl: M1%
IR Vaa¥cm =1 _I,e:_n.._:t:l:)o.uu 1000, 940, 810 EXAMPLES 43 to 54
. 3 The corresponding starting compounds were treated ’(
in the same manner as in Example 41 or 42 to obtain the l\
compounds as listed in the followiog Table 5.
TABLE 3 -
- - - m
NHSO;RY oR'
)Io o
e/
- o' -l o’ dT=]
Number )
o  Kid _Physical proparty value g
Example milfuie of Yied IR
No, 4 powp®  mit Fom (%) v, an—! IH—NMR (Dx0) 8
4 2 15 K  Colorias Powder 180 1640, 1240, 7.1-87 (br;m)
1160, 1000,
‘O:) s
“ 1 . v 13 1640, 1240, 74-8.7 (br.m)
m =
1000, $40, 810
o ase - "~ 167 1640, 1240, 65-3.7 (oram) -
m 1160, 1040,
1000, 420
4 - 4 - - 186 1640, 1240, 73-10 (bw.m)
_O 1000, 810
' 7 u Nz Lightwownpowdsr 113 1240, 1160, 123 ()
1040, 120 65-80 0
“ - s " Graylsh powder B0 1600, 1240, 6.7-13 (br.m),
1160, 1040, 74-8.0 (br,m)
”» 7 9 Ma  Light brown powder 96 1240, 1160, 7.0-19 (or)
D 1040, 10
a
] - 10 = - 133 1400, 1340, 7.1 (or)
1160, 1040, 7.6 (bora).
D 10 74 ()
s
s cn - 10 . . 149 1590, 1280, 2.3 (ora),
. loso, 330 26 (brs)
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TABLE 3-contimped .
_ - - {n
NHEO;R? OoR’
ol ks
\“_‘R_o_ P ')
b o i o ?=]
Number
o  Kind Plrysicy] property velug st
Exasmple mifee of Yeld IR
No ) 4 1 goup® wmh Form (%) v._."l‘l'e--l H=—NMR (D10) 8
HyC N - » “ = 0 110 1240, 243 ().
CHy 1030, 830 26 (w )
L, >
3 =—(CHz)yCHj - n no. 90 1240, 1150, 0.91 (ts),
1040, 830 :: :‘.;,“
5 —{CH2,CH; 1 1 K Colories powder 26 1240, 1000 0.7-1.1 (r.m),
940,810 13 ()

Nuzs)
*The samber of mifs grows in the moleeuie 1o be caleniaed from the slementary ssalysh valne.
“thilxiwre of compoysd | = J/eompord (| = 4 = §i)

EXAMPLE 35

dim mit of
To 0.9 g of heptakis(6-benzylamino-6-deoay)-8-  cyclodextrin Ifate &8 & Light brown powder.
eychdmhwaddeﬁdoﬂ!lofpyndme.mdthnsu IRv —1:1240, 1040, 830

of sulfur trioxide-pyridine complex was added 3, 'H—NMR(D;0)8:7.35 (tr, )
thuum.foﬂawedbymuwcmrﬁhnmm The number of slfate
superoatant was removed from the reaction mixtore,
and the residue was treated with methanol 1o give a
powder. The powder was collected by flltrution, dried

manufictured by Pharmacia AB) to give 1.17 g of so-
heptakis(6-benrylamino-6-deaxy)-S-

groups in the molecule to be
calculated from the elementary analysin valve: 14

EXAMPLES 56 to 66

mnd then dissolved in 10 ml of water. After the pH of The corresponding starting compounds were treated
the resulting solution was adjusted to 8 with a 10% mthemmurnhwssmobmnthem-
lq sodium hydraxide, the solution was purified on =~ pounds as listed in the following Table 6.

s colomm packed with Sephadex G-10 (trade name,

TABLE &

- »

E

an

7 Number )
-—N of Kind Phrysical properties esc.
Exsmple ~ mifws of Y IR
Na. R ] goup* nl Form n) u=.lﬂiu-l TH.NMR(DHO)
% /ﬂl; 7 n Na Ligmbrownpowdar 120 140, 1040, 10 (br.a)
o0
—N—CH;
5 CH3;CHYOH " 0 Light yillow powder 140 1240, 1000, 10-3.4 (or)
20 4.0-3.8 (br,m)
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. 24
TABLE 6-continned
R an
- I - -
NR* OR’
; 0 0
\
T
L o o) 1,
,“ Nember
e "2 M g
No. . \nl g™ wh Farm (Y Ve em—! TH-NMRIDLOW
58 - n - Brows powder 150 g:a.uuo. 2.8-5.6 (br)
/cu,cncnm
~—N—H
» - 12 — Lignownpowder 83 1240, 1040, 1.4-21 (or,8),
) 11-2.6 (r.m)
ND
© 7 I Na Light brvown powder 100 30.10‘0. 1.0-2.3 {br.m)
—N—H
ot " 14 v Brown powder 100 ::o.lm 6.3-74 (br.n)
—N—H
a T " Qrayish powder %0 :;;o.mo. 12 (rs)
/ @
—-N=—H .
& “ 7 *  Light yellow powder 114 1240, 1040, 21 (bra),
B 12 (ra)
/ @
—N—CH)
6 1 11 4 Colociess powder 771 2:’"”‘ 7.5 (bes)
/
—N—H C
6 " 2 1 - - 26 1M0. 1040, 75 (brs)
1000, 810
& 7 13 Ns Lighibrown powder 687 1240, 1040, 3.0-5.5 (br,m),
% 3.6 (), 62-
/©- o - e
—N—H
Now) .

*Yiekd b shoun in teram of % by weight relative w the strting conrptsmd. .
“The ssxaber of seifists gromps in the maleenis o be calrviased from e alssatery soslysis velsa.

EXAMPLES 67 to 84

The corresponding starting compounds were treated
in the same manner as in Exsmple 1 or Example 42 to

give the compounds as listed in the following Table 7.

a1
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TABLE 7

i 4 L o Iy,
Numbwr
o Kind Physical properties ate.
mifte of Yeid IR Ijj=—NMR (D10}
R | _goop*® mk Fom M) van™cm-! 8
T u K Colories powder 160 1640, 1493, £5-7.3 (m)
- a 1290, 1148,
i @ 1041, 990, K36
3 x M2 1640, 1310, 134 (),
_n—al'"©_m" ' 140, 1160, 65-7.0 {m).
1050, 845, 822 7.1-7.3 (m)
7 9 N Feintly yellow ™ 160, 1510, 170m)
_s,_ql,_.@_ou, powder 1350, 1150 66-7.5 (or)
1040, 830
7 11 Na Fabmlywows 91 1640, 1240, 20 Qs
_5_@_.: powder 1040, £20
7 14 Na Famlybrown 116 1640, 1500, 21 (ora).
_._@_.., powder DAOLI0, 683 (e
7 13 Ns Falulybrown 67 1650, 1600 16 (bra).
_5_©_ou. powder 1500, 1240, 62-7.6 (br.5)
1040, 430
—NHCH;CH;NHy 1 15 Na Colorics powder 188 ::o. 1050, 1.1-5.6 (m)
7 11 Na Brown powder 364 1630, 1600, 6.0-7.0 (br;m)
- _©_ 1500, 1340,
NH a 1040, 820
7 12 N Famlyows 41 1630, 1510, 2.0-26 (ora),
—m—@—cn; pownder :go. 1040, 6.6-1.8 (br)
1 6 Ns Faintlybrown 187 1640, 1513, 385 (bra).
—NII—@-OI: powder 1240, 1160, &7-7.3 (m)
1040, 1000,
940, 880, 020
3 X Falnly brown 138 1640, 1513, 370 (bra)
—m—@-m powdar 140,1140,  €3-71(m)
1020, 40, 120
7T 16 Na Falybrown 150 1640, 1410, 18 (),
- _q.,_@_om, powder 1910, 1240, 63-17
NH 1000, £0 =
OCH, 7 4 Na Brownpowde & 1620, 1520 17 (o)
1230, 1040, £0-73 (m)
—NH OCH, 20
OCH; 7 13 Na Faintly bisckih 0 1eM0, 1510, 345 (r)
twown powder 1240, 1040, 39 )
—NH OCH) 20
OCH)

7 12 Na Brownpowder 103 1640, 1240, 7.8 (wa)
—“m_© 1050, 130
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TABLE 7-continued
- - - an
R OR’

)Z o o

/T T/

L o L el MY

Number
of Kid Fhiysica] properties etc.
Esample mifste of Yed I TH—NMR (D20)
No. R ] _growp** mht Form (%) vgﬂﬂa-' [ ]
] cH, 7T n Ne Faistly brown 967 1650, 1600, 20-27 (wad,
powder 1240, 1040, 66-1.1 (r)
—mum—@—uu s
=
1] 7T 1 Na Fainty brows 133 1650, 1610, 33 ()
—NHOO @ OMe powder . 1500, 1260, 6.9 (ra),
1000, 840 74 (br3)
“ 0 1 16 K Faimly yellow 192 1630, 1950, 25-10 (),
powder 1240, 1040, 7.0-8.5 (m)
_m/@ 940, 120
EXAMPLES 85 to 88 which were obtained in Referential 80 was

and

treated in the same manner as in Example 3 to obain the
Each of tris{6-benzrylthio-6-deoxy)-y-cyclodextrin 33 compounds as listed in the following Table 8.
octakis(6-benzylthio-6-deoxy)-y-cyclodextrin

TABLE B

\)‘Z—.}_

—_—  Compomd ()
Number
of Kind Physies] properties etc.
Exmmnple mifate of Yed IR
No. R! gewp wh Form %)  veo"en—! IH—NMR (D02
[ Lo 19 X Colorlesy poresder pri] 1240, 1040, 1.39 (.2}
<:> 1000, 940, 810
” 1) K - 20 140, 1040, 7.7 (s)
<D . 1000, 940, §10
m 19 K " 219 1240, 1040, 7.38 (br.5)
<D 1000, 940, B13
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TABLE §-continued
- - )
* sR! OR’
AR
b or' uf L. on! : B
Number
of K Physical properties sto.
Exmnple mifste of Yid IR
Na. R! | _sowp w=mh Fom m) v__{'ﬁ'--l I—NMR (D0) 8
™ . " K " % 10, 1033, 4071 (m)
Nota) “ragio lomen
EXAMPFLE 89 »

Heaskin(6p olylthio-6-deorylacyclodextrin was  Jy o T o B e following compouada D 1o

Yield = 126% Ll il

IRpas¥cam - 111240, 1040, 830 R veoWrem=! 1160, 1080, 1030

IH-NMR (D20)8:2.0 (br.s), 6.3-7.2 (br) IRNMRDMSOG)S  2.29(s, 3H), 154(a, 6,

The number of slfate groups in the ‘molecule to be 2.7-4.6(m, 4TH), 4.6-4.9(m, TH),

calculated from the clementary analysis values; 10— 33 oo, ATR6 1N, 1100, ZH)

EXAM Yiekl = 13.0 g (5.7%)
Wmmmm ] :“:.P'q: 1 1610, 1235, 1160, 1020
yl-a-cyclodextrin MEADMEOAY 1% :

was trested in the same manner as in Example 18 to give 'HN “_‘.&}l’ﬁmm

sodivm salt of hexakls[6-(2-thenoylamino)-6-deoxyl-a- 40 4.84(bn, 3H), 5.6-3.5¢m, |

cyclodextrin polysulfate as a white powder. 7.0%a, TH), 7.100, IH)

Yield=T77.5% Hl) ria{6-O-mmitylenesnlionyl)-S-cyclodestrin

IRVawsr™cm—1:1630, 1550, 1240, 1040, 1000, 830 W.a.:..,";.'.

TH-NMR (D;0)S: 6.7(br), 7.4(br) R vpgiiem=! 1610, 1353, 1190, 1179, 1150, 1030
The oumber of wifate groups in the molecule to be 43 § 22-1.4tm, $H), 2.4-2.%m, 19H),
calculated from the elementary analysis values; 10 3.0-5.0(m, 33H), 5.6-6.00m, 14H).

7.0-1.3{m. G}
REFERENTIAL EXAMPLE 1
(I)hl’lofpmw.dilld\rd 126 g of B-
REFERENTIA
cyclodexirin, and 30 g of mesity chloride 50 L EXAMFLE 2
was added thereto portionwise at 25° C, followed by (l)-llnlmledtuhemmdmgormo(é-o-

for 2 hours. Further, 6 g of mesitylenesuifonyl muuyluaulﬁnyl)—ﬁ-cyehdmnndm of a

added thereto and the resuliing mixiure 10% smmonis in methanol at 70° C. for dlyl.Aﬂr.r
was stirred for 1| bouor. After water was added to the  cooling of the mixture, the crystals formed were col-
mnlﬂngnmmudtbmktmwnﬂowdhmﬂ 55 lecﬂbyﬂlumnddndmmve ufmono(&-

IORESIN(hﬂenme.mnufmldbylﬁnnhﬂﬂ i & )
Kasei Corporation), and the column was washed suc- & I X e~ ! 3300, 1638, 1158, 1030
cemively with 101 of water, 3 | of 2 10% aqueous meth- — = =

i =
ums to collect an eluate. Then, io s similar mapner, 31 ™8 same manner sf n give
or-m-qmummmma'lorm;hmolm ¢3 amino-6-deoxy)-f-cyclodextrin.
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- 31
~continued ~continned
- *3300, 1630, 1138, 1080, 1030 3.0-5.00r, S3H), 5.6-6.00r. }4H),
o s 7.0-7.3m, 6H)
totrakis(6-0-mesitylenesnifony?)-S-cyclodexiria
(2 In 10 ml of water and 10 ml of tetrahydrofuran Y = 308
was suspeoded 1.13 g of the product obtained in (14,  * g powder |
and then 0.1 g of sodinm hydrogencarbonate and 0.21 g IR Vaoi¥em=! 3400, 2850, 1410, 1353, 1190, 1170,
of benzenesulfonyl chioride were added thereto, fol- 10 . 1080, 1055
- . H-NMR(DMSO-a8 1.3, b, 12H), 2.4-1-T(m, 2H).
hwdbym'ovmghnmmw'd\f.u' S, 5.6-610m, 14H),
concentration, the reaction mixtore was coaled with ice “_.,mnm
water to effect precipitation. The crystals precipitated ) pemtaitio(é-0-mesh ylenesuiceryl)-S-cyclodeatrin
were collected by filtration and weshed successively 15 Yied w L30g
with water and acetone, followed by drying to give 1.0 W"I"""'_l 610, 1355 1190, 11
g of mono(6-benzenesulfonylaming-6-deoxy)-S- R Viw™"em mﬁ 9. 1333, 1150, 1173,
eyclodextrin as & white powder. 20  HE-NMROMSO4QD 2260, s, 15H), 23-170m, 30N, ,
3.0-3.0(m, 51H), 5.6-8.1(m, 14H),
6.48-7.2(m, 10E1)
Yisld: A%
mp. 233-234" C. (dec)
'H-NMROMSO408  A34G(m, 6H), 47-30(m, TH), 29 REFERENTIAL EXAMPLE 4
5.6-5.9(m. 14H), 74-7.Xm, 3H), \ .
7.7-7.m. 2H) To s solution of 0.69 g of benzylmercaptan in 20 ml of

dimethylformamide was added 0.22 g. of sodium hy-

(2} The product obisined in (1)b and naph- 30 dride (content 625%) with stirring and lce-cooling, and 1

thalenesulfony] chloride were trested In the same man- 8 Of heptakis(6-iodo-6-deaxy)B-cyclodextrin - was

ner as in (2)-4 to give bis(6-naphthalencvolfonylamiino-6-  2dded thereto. ;‘:" effect #:;ﬂn the m:
Jod . Iﬂﬂldo"ﬂ'lll'll in an Argom siream

deohie T 4 white powder. 35 perature. The reaction mixture was poured into 200 ml

Yield: 70%
of water, pnd the precipitate thus formed was collected
IH-NMR(DMSO-d8:4.4-30 (m), 5.0-62 (m), M _
7.5-8.6 (m) by filtration, washed and then dried to give 0.95 g of

heptakis(6-benzylthio-6-deoxy)-S-cyclodextrin as a yel-
REFERENTIAL EXAMPLE 3 40 low powder.

To a sclution of 56.8 g of B-cyclodextrin in 600miof ~ 'H-NMROMSO-AQ8:49 (bes), 3.82 (bra), 7.17
pyridine stirred on & 60° C. hot water bath was added &%)
dropwise a solution of 43.7 g of mesitylenesulfonyl ,, REFERENTIAL EXAMPLE 5
chloride in 100 ml of pyridine over 3 hours, and the . |, yognengion of 1.2 g of sodium hydride (content
resulting mixture was further stirred for 2 bours ARer  gy¢¢) in 130 ml of dimethylformamide was sdded drop-
the solvent was evaporated from the reaction mixture, o0 3.5 ml of benzylmercaptan, and after 30 minutes
the residue was dissolved in 200 m] of methanol, a0d sp 132 g of mono(6-0-mesitylenesulfonyf)-B-cyclodenxtsin
300 ml of water was added thereto. Then, the resulting waa added thereto, followed by stirring at 80" C. for 8
solution was cooled with joe water, and after the super- oy Afier cooling, the reaction mixture was poured
natant was removed, the residue was treated with ace- 0 600 ml of acetone, and the precipitate thua formed
tone for pulverization. After the resulting powder was 35 s collected by filtration and then dried to give 9.84 g
collected by filtration and dried, separation and purifi-  of mono(6-benzyithio-6-decxy)-S-cyclodextrin as a col-
cation were carried out by silica gel colmmn chromatog- orless powder.
raphy t0 give the following compounds i), i) and ii). o  'FPNMRIDMSO-d0:4.83 (br.s), 573 (brs). 7.2-14

(m)
) tria{6-0-mesitylenesulfonyl)-S-cyclodeatrin REFERENTIAL EXAMPLES 6 to 16
::;:::, . The correspanding siarting compounds were treated
R Vo em~1 3400, 2150, 1610, 1350, 1199, 1175, in the same manner as in Referential Example 5 to ob-
1154, 1080, 1030 tain the compounds as listed In the following Table 9.

IH-NMRDMSO-d)}8  2.2-2.4(m, TH), 24-1. 7w, 1EH),



- Tr am

Mol __Compomd () o
Exsmple No. X ] Fom  Yild (%) 'H-NMR (DMEO-dg)
1 7 Yeiow 953 4950x, 5) 3520%, B
_O powder 70-7.30x.
T —(CHaCH3 7 % 0360w ), 1350w §)

n 3.0-4.0(m}. 4.4-4.7{m),

4.3-5.0(m), 1.5-6.0(m)
1.1-7.X(m)
10 4 51 1.5-4.0(m), 4.4-4.Nm)
( ) 4.8, ¢). 1.5-6.0(m)
- 1.0-1.4{m)
1 e 5 Coloriens 30 % 4.5-4.8(m)
powder 4.55(t. 5). 3.6-6.0(m)
T.1-74(m)
12 =—={CH2 I 1CH)y 1 Colories 0 O.84{c). 1.24(8),
powder }it=1.8{m). 4.7-4.9(m),
5.6-5.9(m)
13 =C{ph)y “ Lign 40 4.6-4.9{m), 3.2-6.0(m).
reddish 1INS)
rown
powder
14 OH * Colorles 41 3.2-4.0(m), 4.4-4.7(m).
porader

4}

1 - Colories T 3.1-4.00m), 4.3-4.80m),
R \ powdar 47-4.9(m), 496,
-S_(N 3.6-9.900), 3.95(d)
N N
16 - 2 Colorem 4

30=4.6(m), 4.6-3.2(m)
perander 13-4.5(m), §.3-8.9(m)
MB‘IIH-II by weighs dnh-ﬁl-_-’-—-ﬂ.

REFERENTIAL EXAMPLE 17

To 1 g of heptakis(é-smino-6-deaxy)-S-cyclodextrin 65 ness under redoced pressure, and ethyl ether was added
were added 30 ml of methanol and 1.7 g of benzoic to the residue. The insolubles were collected by filtra-
anhydride, and the mixture was refluxed by hesting for  tion and dried, followed by separation and purification
18 honrs. The reaction mixture was evaporated to dry- by silica gel column chromstography to give 1 g of

5,250,520
Ce 34
TABLE 9 @

‘"IN



3."' 5,250,520 36
heptakis(6-benzoylamino-6-deoxy)-B-cyclodextrin as a  dried to give 0.71 g of mono[6-deoxy-6-(4-methoxyben-
uMT:H poua: wg'}:cym as & white powder.

IH-NMR(DMSO-d¢)8:4.96 (d), 7.0-7.8 (m),7.9-8.2
(br,m)

REFERENTIAL EXAMFLE 18
To 1 3dh¢pnh(6-mho-6-dm)-ﬂ-cydodnlrh

Yield=139%

13 :3.1-4.0 (brm), 5.0 (bra), 59

-NMR(DMSO-d¢)8
(br.5), 5.95 (br,a), 6.86 (dd), 7.55 (), 7.70 (d), 8.10 (br.s) 20

REFERENTIAL EXAMPLE 19
hlomofnemﬂolwnnlp.udedz.ﬂgdm-

foliowed by refluxing with hesting for 8 hours. After
the mixture was cooled, 20 ml of conc. ammaonia water
was added thereto, and the mixture was stirred at room
temperature overnight. The solvent was removed by
evaporation, and after the residue was washed, the
crude product was collected by filtration and dissolved
in water. The resulting solution was passed through =
colomn packed with a CHP-20 RESIN (trade name;
manufactured by Mitsubishi Kasel ). The
column was washed successively with 500 m! of water
and 500 ml of a 109% squeous methanol, and then a 30%
aqueons methanol was passed through the column to
collect the eloate. The solvent was evaporsted off, and
the residue was washed and then dried to give 222 g of
mono[6-deoxy-6-(3,5-dihydroxybenzoylamino)]-8-
trin as a white powder.

Yicld=87%

IH-NMR(DMSO-dg)8:4.3~46 (m), 47-50 (m)
5.5-3.9 (m), 6.34 (1), 6.64 (d), 7.92 (t), 940 ()

REFERENTIAL EXAMPLE 20

In 10 m} of chloroform was suspended 0.46 g of anisic
scid, and then 042 mi of triecthylamine was added
thereto to dissolve the solid content. To the solution

was added, mthﬂnngndme—eooln;.ﬂ.?!mlofw

IH-NMR(DM .80(s), 4.3-4.6 (m), 4.7-5.0

(m), 5.4-5.9 (m), 6.36 (d), 7.79 (d), 8.0-8.2 ()
REFERENTIAL EXAMPLE 21

(1) In 1.2 | of pyridine was dissalved 114 g of -
and thea 52 § of 2-aphthylmifonyl chlo-

followed by stirring at room temperature for 24 hours.
After the reaction was quenched by pouring water to
the reaction mixture, the solvent was removed by evap-
oration and 1 1 of water was added to the residne, fol-
lowed by hesting to give a caramel-like product. The
product was washed, dimsolved in 1.5 1 of a 709 aque-
centrated to about 1 1, the precipitates thus formed were
collected by filtration and dissclved in a 70% aqueous
methanol with heating. After the insolubles were re-
moved, the filtrate was left to stand, and the thus precip-
ftated crystals were collected by filtration and dried to
give 23.0 g of a mixture of tris|6-0-(2-naphthyisul-
fonyD)}-A-cyclodextrin /tetralis-[6-0-(2-naph-
thanaleneaulfonyl)]-B-cyclodextrin wl:1 a3 a white
powder

Yield = 139% IR vmer™*tm=%1330, 1160, 1080, 1030

TH-NMR(DMS0-dg)8:7.5-8.5 (br, m, 2¢H)

(2) The prodoct obtained in (1) was treated in the
memmerulnltd&ulhlﬁnnple z-a)nm;rvel
mixtore of uﬂﬁ-umno-&daony)-ﬂ tet-
rakis(6-amino-6-deoxy’ wx|:] o3 & white

powder.

Yield =68.3%

m.p. >0 C.

IR Vi Brom—1:3300, 1630, 1155, 1080, 1030

(3) The product obtained in (2) was treated in the
same manner as in Referential Example 17 or 18 to give
a mixture of tris(6-stearoylamino-6-deoxy) cyclodex-
trin/tetrakis(6-stearoylamino-6-deoxy) cyclodex-
trin= 1:1 as a light brown powder.

Yield m 769

TH-NMR(DMSO-dg)8:0.82 (t), 0.5-1.7 (m), 1.9-2.3
(br), 4.2-4.6 (br), 4.7-5.1 (m), 5.5-6.1 (m)

REFERENTIAL EXAMPLE 22
() 132 g of mono(6-0-mesitylenesulionyl)-5-
snd 100 ml of ethylensdiamine were

mized, and the mixture was refluxed with heating for 6
bhours and concentrated under reduced pressure. After
addition of water and xylene to the reaction mixture,
the resulting mixture wes subjected three times to azeo-
residue was dissolved in 50 ml of water. The resulting
solution was passed through & column packed with &
strongly acidic ion exchange resin SK-1B(H+) (trade
name, mannfactured by Mitsubishi Kasei Corporation).
After the column way washad with water, a 1N ammo-
nivm hydrozide solution was passed Ihuthw;h to
collect an eluate. Salvent was
dwt:.thhermduwdndmgw“gdmo—
no(mf:mhoethyhmino-s-denxy)-ﬂcydodmrh s a
W]

Yieldm39%

TH-NMR(DMSO-dg)8:24-2.7 (m), 2.6-2.8 (br),
2.7-3.0 (m), 3.2-1.5 (m), 3.5-3.9 (m), 3.0-4.2 (m), 4.2-3.3

off, and the residue was washed and then  (br), 4.82 (br, 8)



- 5.250520 a8
(2) In 30 ml of methanol was suspended 1.18 g oftlu: bia[6-deoxy-6-(N, N'-dibenzoyl-2-sminoethylamino)]-S-
product obtained in (1), and 041 g of acetic anhydride  cyclodextrin as a white powder.
was added thereta, followed by refluxing with heating Yield=91%
for 8 hours. The resction mixmre was evaporated to IH-NMR(DMSO0-d)8:3.0-4.0 (m), 42-47 (m),
drynﬂl.\;;llldwllhn:t?enddilnlwdhm. 3 4.7-3.1 (m), 5.6-6.2 (m), 7.0-8.0 (m), 8.3-8.7 (m)
followed by treatment activated carbon. The thus
trested aquecns sohution was poured into acetone to REFERENTIAL EXAMPLE 24
effect crytallization. The crystabs thus formed were {1) Tria(6-0-mesitylenesulionyl)-A-cyclodextrin and
collected by filtration and dried to give 123 g of mo-  ethylenediamine were trested in the same manner as in
nof6-deoxy-6-(N,N'-diacetyl-2aminoethylamino)-8- 10 Referential Exsmple 221) to give tris{6-(2-amince-
cyclodextrin aa a white powder. thylamino)-6-deony]-S-cyclodextrin.

Yield=97% ' Yiedd =27% .
IH-NMR(DMSO0-de)3:1.77 (s), 1.91 (s), 2.8-4.0 (m), IH-NMR(DMS0-dg8:2.3-2.7 (m), 27-3.0 (m),
4.0-4.7 (m), 4.84 (br, s), 3.4-6.1 (m), 7.7-8.1 (m) 3.0-3.5 (m), 3.5-3.9 (m), 3.9-5.5 (br), 4.830s)
REFERENTIAL EXAMPLE 23 13 (2) The product obtained in (1) was trested in the

same manner &3 in Referential Example 22-(2) to give

(1) Bis(6-0-mesitylenesulfonyl)-S-cyclodextrin and  tris[6-deoxy-6-(N, N'-dibenzoyl-2-smincethylamino)]-
dhyludhnhemmhﬂnm---h S-cyclodextrin ss a white powder.

Referential Exsmple 21(1) 0 give bis[6-(2-aminoe- Yield=90%

thylaminn)-6-deoxy}-8-cyclodertrin. 20 H-NMR(DMSO-d)82.7-4.1 (m), 4347 (m)
Yiidm36% r30 ) pas g T30 5563Em) 6919 () 1380 ()
3540 G 01 00 a2 0 ' REFERENTIAL EXAMPLES 25 to 36

(2) The product obtaloed in (1) was treated in the The corresponding starting compounds were treated
same manner &3 in Referential Example 22-(2) 10 give 25 in the same manner as in Referential Examples 17 to 21
10 obtsin the compounds as Hsted in the following Table

10.
TABLE 10
- - an
mmﬂ oH
):o o
e
L. oH wdf oH P!
Referentlsl ____ Compoond GII)
Example No. RY 1 Fom Yhld (1) 'H-NMR (DMSO-d) 8
1 —CHICH 7 White powder » g._’ng.u«ummm
B —CHY, " Pale yallow @ @100, 1), 1.0-1.7br, m) 20-
powder 2.3¢br, 1), 48500, &),
3,7-8.0(tx, n), 2.00br,
N =(CH)«CHy *  Whits powder € 03-10 1), L.1-1.br, m), 20-
2.3¢br, t), 4.85(bw, 8),

E) | =(CHsheCH) | B n QIS(c), 1.25(s), 1.3-1.5(m).

n =(CH;}sCH, - ¥, a0 12%), 13-1.6m)

P

1o
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TABLE 10-continved

GIE]

an)

[
Yield (%) "H-NMR (DMS0-4g) 8

n

76

2.08(), 4.43(d), 4.3,
53-40(m). 7.3-7.7%(m)

Q8r), 1.1-1.6(m), 2.080),
) 4.485d), 3.3-2.9(m)

0.85(), 12%) 1.3-1.6(m),
1.9-1.3(m), 4.3-4.6(m),
4.83{br, 2), 5.6-3.9(m),
TA-1.70n)

a8, 1136), 1.3-1.8(m),
1.9-2.30m), 4.2-4.7(be).
4.7-3.0(m), 34-6.2(m)

i

. 0.84{br, 8), 1.270(br, 9),

1.3-1.7(m), 1.9-2.3m),
4.2-4,H(m). 4.83{%r. ), 3.4-6.2(m)

Noe)
"Mixturs of conpound (1 = JVotepoted @ = 4) = 1:1

REFERENTIAL EXAMPLES 37 and 38

The correspanding starting compounds were treated
in the same manner ss in Referentinl Example 22 to
obtain the compounds as Jisted in the following Table

Y

30 was added dropwise thereto, followed by vigorous

stirring at room temperature for 2 days. The precipi-

tates thus formed were collected by filtration, washed
with water and dried to give 1.3 g of heptakis(6-ben-

zenesulfonylamino-6-deoxy)-S-cyclodextrin as & white

1L powder
TABLE 11
- - am
R? i
|
NCORS OH
)Zo o
\.H_?-o- OH [+ )
b OH ol OH = B
Referentia) ]
Exemple No. RS md R | Form Yield (%) H-NMR (DMSO-dg) B
n & —CH; 3 White %0 1.%-1.1(m), 3.0-4.0(m), 4.3-
R%: —CHCHaNHODCH; powder 4.2{m), 4.7-3.3(m), 3.6-8.2(m),
1.7-82m)
M - Calories 22 30-4l{m) 42-4.7(m), 4.7~
_O powder 8.1¢m), 15-& 1(m), 7-2-L.0(m),
RS AL T7m)
U -a\pwo—o
REFERENTIAL EXAMPLE 39 65
To 1 g of heptakis(6-amino-6-deoxy)-S-cyclodextrin Yield: 69%
was added 40 ml of a 10% aqueocus sodivn hydrogen IH-NMR{DMSO-dg)54.75 (br, s), 5.7-5.9 (br, s),
carbonate, and then 3.3 g of benzenesulionyl chioride

7.4-8.0 (br, m)



mm:.s.xm:.éqo
(l)lnl!lofpyrldmew-dinolwdlulofp-

5,250,520

42
IR vmaxiolem— 151350, 1160, 3008, 1030
IH.NMR(DMSO0-d¢)8:7.5-8.5 (br, m, 24H)

{2) The product obtained in (1) was treated in the

same manner a8 in Referential Example 2-(2)-a 1o givea

3 mixtore dn-h(dmm-ﬁ-deouy)-p-eydndumn-
)-B-cyclodextrins1:1.

ks
Yield:68.8%

mp.>20" C

IR van/Xcm—1:3300, 1630, 1155, 1080, 1030

was added to the residue, followed by hesting. The 10 (3) The

6-0-naphthalenesnlfony!
teerakis-(6-0-cyclodestrine 1:1 & a white powder.
Yield: 13%

product obtained in Refersntial Example
2I-ﬂ)w-uundhﬂu-n_9m1_lh

6-ben-

zenesulfonylamino-6-decxy)-f§-cyclodatrine 1:1 a5 2
Yield: $4%

IH-NMR(DMSO-dg)8:4.5-52 (m), 3.3-63 (br),

74-8.1 (m)

The

12.

REFERENTIAL EXAMPLES 41 to 50

corresponding starting compounds were treated
in the ssme mmnner as in Referential Exsmples 39 to 40
to obtain the compounds as listed in the following Table

TABLE 12
[~ ml 7 o -| @
o o
oH o
- on = o =]
Referemtisl ___ Compound (I1]) Physical propertiessee, .
Exzmple No. R? I Form Yield (%) 'H-NMR (DMSOde) 8 _

) 1  White powder 61  4.5-30(m), 5.0-6.5(bs),

m 7.3-04(m)
Q 1 " 52 435-33m), 94-630)

1@ -
a 7 = T 230 4230w, 8) 500, ),

< > 700r. 8), 7.3-7.Xm)
CHy
{ ' j> powder 68-7.5(br, m)

45 - Ligin yellow 3 4.73(br, 0), 3.7H(hr, 5)

_O_ 12-8006m)

a

46 *  Light yallow 2 4.8(br, o), 5.02(00x. 3), 7.3(t),

D powder 7.43br, 5). 7.60). 2.042)

s

5
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TABLE 12-continued
I NHIO:I’- OH
; 4] (o]
[« ]

Referowtial _____ Qogypound (N1T) [
Exsuple No. R? ) Form Vickd (%) 1H-NMR (DMSO-dy) 8
n CH) "  White powder 17 2.28(s), 2.34s), 4.5k 5).
. 3.8, 5)
n(Z:’("
@ HC N *  Light yellow 19 245) 1600) 4740, ),
Z yul; powdar .80, s). 7.44(br, o)
) ={CH2}¢CH) " Whik powder 12 QA50), 1.20(s) 1.7br, a),
4.95(kr, ), S.5(bx, 8), 6.35(br; 8)
] ={CHy)1CH) 1 - » 0.8%(), 1.25(s), 1.5-1.8{m),
4.83(d), 4.94(e), 5.0-6.3(b¢)
"-E:-urq-uu-mu-q-m
TH-NMR(DMSO-dg)8:2.83 (br), 4.85 (br, d), 5.8 (br,
REFERENTIAL
EXAMPLE 51 %), 7.18 r. )
To 2 g of heptakis(6-0-mesitylenesulfonyl)-8-
i i REFERENTIAL
cyclodextrin was added 15 ml of benzylamine to effect EXAMPLES 52 to 62

reaction at 80" 1o 90° C. for 3 hours. To the reaction 35 Mono(6-O-mesitylenesulfonyl)-S-cyclodestrin, bis(6-
mixture was added 150 mil of water, and the precipitates  O-mesitylenesulfonyl)-S-cyclodestrin  or heptakis(6-0-
thus formed were collected by filtration, washed with  mesitylenesuifonyl)-B8-cyclodestrin were trested with
water and dried to give 1.1 g of heptakis(6-ben- the corresponding amine compomnds in the same man-
zylamino-6-deoxy)-S-cyclodextrin as & white powder. ner as in Referential Example 51 to give the compounds
40 s listed in the following Table 13,
TABLE 13

- - an

Re
7/ - -
N

- on a2 oH = T
1
._I
Referential 7/ Physical properties etc.
Basmpie No. —N=R? 1 Form Yield (%) 1H-NMR (DMSO-d6)
[~ /Cl-l; 7 Whir “ :._}sw. 45400, o)),
~NCcny powder 5.710x, v)
L] CHyCHOH " Pale (] 2600, 1),
7 yellow 1.8(br, MMTHA"
—N—H powder
(7] OH " Whits 50 2.85(br. ), 4.86(kx, 5)
| powder
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TABLE 13-contimued
- - amny
l‘
N [ —om ]
}: N ):
ok 0
\ °
R OH <4 L oH A=t
—Cmpend O
..4
Refercutial / -
Exarple No. —N=R} Form Yisd (%)  1H-NMR (DMSO-86)
) " Yellow 7 1.45br, 8), 20-3.0(be),
: > powder 4.85br, 8), S.020br, )
N
% = Light L) L1{ex, o), 1.830bx, 1),
/O brown AT}z 1), 3670, )
powder
" =N=H
n 7 Brown n 3.0-4.1(p). 4.5(br, 5),
powder 3.2-3.80r, 5)
64-14(m)
—N=H
s " White ® L71(kr. 8), 2.90r, 0),
powdsr 131(kr, a), 480, 2),
.73, 8). 7-11(bx. 8)
7/
—N—H
» “ Ligh P 21.200kr, ), 2.60, %)
brown 3.30(kr. s), 4.800x, 2).
, powder S.75bx, 8), 7,15, 1)
—N=~CH;
] 1 Whhe “ 3.2-1%(m), 4.3-4.6(m),
powder 4.7=4.9(m}, 5.6-3.%(m),
aﬁO - 1 l-.,m
~Zn
o’ - 1 White » 33-3.9(m). 4.3-4.7(m),
powder 4.7-3.0(m), 4.5-3.5(m),
i 7.1-74m)
a2 7T Ivown 5.5 30=4,2(br, m), 3.52(s),
powder 4.930), 6.34()
OCH;
—N—H
Now)

"Walnes are messred 11 TH-NMR(DO)M

REFERENTIAL EXAMPLES 6310 79

The comresponding starting compounds were trested  Example 31 to give the compounds as Hsted in the fol-
in the aame manner as in Referential Example 2, Refer-  lowing Table 14,

65 ential Example 5, Referential Example 20 or Referential
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TABLE 14
. - - - an) \q)\
R OH
e T
I JL o= 1,
Referemtial m' [111)] Physical propertiesste
Example No. R Form Yield (%) 'H-NMR (DM50-dg)
& Colexless o 2.5-4.0(m), 4.5-4.5(m),
. porwader €.5-3.1(r), 5.5-6.1(m), 7-3~7.6(m)
e ™ o
“ 3 Colorien & 25-4.2(m), 5.70(x), 4.4-4.8(m),
<3 powder 4.5-3.0(m), $.6-6.0(m),
- OMe 4.7-65(n), 7.0-7.3{m)
&5 7 White powder 842 3.%s), 4.90(r.a), 6.8(brs)
7.13(br.d)
—s—uw—@—ocn;
& 7 Ligh yellow 100 4.95(br.s), 7.1(s)
—s—( : : >—t:|
&7 7 Light yellow 58 L14(s), 4.93(r, 1), 6.3-7.4(m)
—S—< : : >—CII;
o 7 Ligh yellow 100 3.55(s), 4.50x;, ), 6.6-7.5(m)
_—S—< : : >—ocn;
L] 7 Brown powder 2 4850, 1), £.5(d), £5(d)
n 7 Biskish brown @ 2.1(s), 9(br, 1), £3-6.5(0)
powder 6450
—NH CHy
n . 1 Colorless - 3.1-4.3(m), 3.62(s), 4.4-4.5¢m),
powder 4840, o), 5.6-6.2(m), 6.5%d),
—NH OMe 685
“n 3 Light brown aQ l.!H:ﬂn). 4.7-50{m),
powder 5.9-61{m), 6.4-6.8(m)
=NH OMe
n 7 Light brown S10  27%0br, a) 4020w, 1), 46-7-2m)
powder
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TABLE l4-continned
- - - qamn)
R oH
ol F
N OH -l |- OH IT=f
Referental = Coswpownd (N0)
Ezsmple No. R 1 Form Yicd (%) "H-NMR (DMBO-de)
7 OocH, 7 Biakish brown ) 3.43:), 3.90(s), 4.90(bx, 5)
powder 5.75(pr, o), 6.2-8.%(m)
—NH L™
” OCH; 7 Biakish brown 4 3.47(), 4.9, 5), 3.90(d)
. powder
| —=NH
OCHj
% 7 Whits powder ® 4.35(br. ), 7.4-0.00br, m)
_"
n cHy T White powser ns 4307, 8),
&b, s\ 6.5()
~NHSOy CHy
cHy
n 7 Whits powder “ 3.3(s). 4.9(br. ). 6.5(d). 7.6(d)
» o 2 Ligh yellow 7 2.5-2.9(m), 3.1-4.0(m),

44-4.1(m). 5.6-60(m),

. powser
—NHCO © @ 1.7-7.9(br), 80-4.Km)

REFERENTIAL EXAMPLE 80 85

(1) In 600 m! of pyridine was sospended 39.1 gofa .
dried y-cyclodexirin, and 26 g of mesitylenesulfonyl through the column to elute tris(6-O-mesitylenesul-
chloride was sdded thereto under stirring at room tem-  fonyl)-y-cyclodextrin, and then methanol was pamsed
perature, followed by stirring at room tempersture  through the column to elute tetrakis(5-0-mesityleneyul-
overnight. Water was added to the resction mixtureand 60 fonyl)-y-cyclodextrin, .
the mixiure was evaporsted to remove solvent. The (2) The 80% methanol eluate was evaporated to dry-
residue was washed with water and then with ethanol.  ness, and the residue was dissolved in methanol. The
The resultant powder was collected by fltration, and  solution was applied onto a colomn packed with CHP-
dissolved in methanol. The solution was appled ontoa 20 RESIN (tmade name, msnufactured by MIT-
column packed with CHP-20 RESIN (trade name, man- 6 SUBISHI KASEI Corporation), and the column was
pfactured by MITSUBISHI KASEI Corporation), and  washed with 709% methanol. Then 80% methanol was
the calumn was washed with 509% methanol and then  passed through the column to collect three fractions
with 659 methanol. Then, 0% methanol was paged  (fraction A, B and C).

-

\5L
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nemﬂmeofuchfmﬂmwmmdby

high performance ligquid chromatography. The results

are ms follows.
Fraction A; (retention time) 7.4, 9.0, 9.5, 11.5 (min)
leimn;(mmﬁmline)ll.ﬁ(nin) []
Fraction C; (retention time) 7.4 (min)
Each of fractions was evaporated to drynem,
whereby the following products (.e., reglo lsomers of
6-O-mesltylenesulfonyl)-y-cyclodextrin.

52
wa stirred at 80" C. for 2 hours. After cooling, water
was added to the mixture. and the precipitates were
callecied by filtration and diisolved in methanol. The
and then condensed. Acetone was added to the residue,
and the precipitates were collected by filiration. The
crude product {(0.51 g) thus obtained was dissolved in
N,N-di ide, and the solution was applied
QG-25 (trade name,

Each of tris(6-0-mesitylenesulfonyl)-y-cyclodextrin
{obixined from fraction B and C) was trested in the
same manner as above to obtain the compounds as listed
in the following Table 13.

TABLE 15

- - o an

E

4.4-4.3m),
3.3-6.1(m), T23(br, g}

13-3.K(m), 3.2-4.0(m),
44-4.3m). 4.91(br, 1),
5.6-6.1(m), 7.1-T.A(m)

21.6~3.9(m), 4.94(s),
5.7-6.1(m), 7.13{br, )

*Ragio s of fhe comprund proparad from fraceios A. (chtsiesd i Raformstis] Bamupie 30 (1))

m.p. 190° C. (decomposed)
On the other hand, the methanol eluate obtained in
parsgraph (1) was evaporated to dryness. The residue
(e, crude tetrakis(6-0-mesitylencsulfonyl)-y-cyclodex-
trin were dissolved in lmmlofpyrﬂneud'l.zsd”
mesitylenesulfonyl chloride were added thereto. The
mixtore was stirred st room temperature for 2 days.
Then, the resction mixture was evaporated to drynes,
andﬂ:emdmwnpuﬂlbdbynhnplnolmehm-
matography to give 0.93 g of octakis(6-0-mesitylenesul-
colorless powder,

(3) To a mixture of 0.49 g of benzylmercaptane, 10 ml &
of N,N-dimethylformamide and 0.17 g of 609% sodium
hydride was sdded 1.0 g of tris(6-0-mesitylenesulfonyl)-
y-cyclodextrin (obtained from fraction A). The mixture

REFERENTIAL EXAMPLE 81

To a mixture of 0.83 g of 30 ml of
N,N-dimethylformamide and 0.23 g of 62.7% sodium
hydride wes added 1 g of hexakis (6-bromo-6-deoxy)-a-
& cyclodextrin, and the mixture was stirred in argon gas
stream at room
mixture was poured into 200 ml of water, and the pre-
mmeoﬂeewdbyﬂlmmwuhedndmu
dried 10 give 1.0 g of bexakis (6-p-tolylthio-6-deoxy)-a-
cyclodextrin as a white powder.

mp 237°-235° C. (decompased)

245

\%S
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REFERENTIAL EXAMPLE 82 _ | TABLE l6-continued
To 0.6 g of bexzakis (6-amino-6-deoxy)-a-cyclobextrin MIV profiferation lnhiicary
hydrochloride was added 60 ml of an aqueous 10% Tex campomd emeatnion og/an,
sodiom bicarbonate solotion, and 0.6 g of 2-thenoyl 3 Pulysalfaze conponsd T
chloride was added thereto. The mixiure was stirred at prepared in Exsmple 13
room tempersture for 3 days, the was col- (Potssslam milt)
lected by fileration, washed and dried to give 0.54 g of Foiysillis compownd 195
hexakis {6-(2-thenoylamino)-6-deoxy}-a-cyclodextrin xs mﬂ,. "f;;"* "
wmm- 10 Polymifats sompound 19
prepared in Bxampila 18
mp 158°-20" C. (decompoant) (Bodinm eslt)
- Folysulfate componnd a9
' prepared i» Exzmple 20
TEST EXAMPLE 13 I'dnih-:g-puﬂ 39
HIV Proliferation Inhibitory Action prepared jo Exsmple 22
Principle Idn-ﬂ:nﬂ-“d 39
It is known that when MT-4 cells, which are sustain- ""'"'pn'-'mh"”
ing infectious cell line of human T-cell Lenkemia virus 2n  polymifate compoond 193
I type [HTLV-I}, are infected with HIV, HIV pralifer- prepared in Bxxmple 27
ates rapidly and the MT-4 cells are killed in 3 10 6 days (Potamsiom mit)
due 10 the celiular demage. Therefore, HIV prolifers- P s Barrpie 20 193
tion inhibitory action can be evaluated by examining the (Potassiom mlt)
number of vial cells of the MT-4 cells infected with 25 Prlymifate compousd 39
HIV. preparad In Exsmple 29
rdmu-?-gpu 29
Procedure prevared i %
MT-4 cells were infected with HIV (a culture super- {Potessiom
natant of TALL-1/LAV-1) a&t 37° C. for one hoor 50 39 M-ﬁ; n ‘193
that TCIDso(medisn tissue culture infectious dose)/cell Ty T
might be 0.001, followed by washing with the medium. Polysalfite nompomnd 193
The infected] MT-4 colla were then suspended at a con- prepared in Ezsmple 33
centration of 1% 10° cells/ml in RPMI-1640 culture (Pormsiom mit) ™
media [containing 10% of FCS (fetal calf serum)] con- 33 M’"‘""'hwm“ )
taining ssmples of various concentrationa respectively. (Polasiinn ssh)
Each of the thus obtained cell suspention was imtro- Polysulfate compound a9
duced in a flat-bottom culture plate and was incubated mp, ":;—"”
at 37° C. in the presence of 3% carbon dioxide for 3 Polyslfise commpomnd 19
dlylAnemcuhnm the nomber of viable cells in the 40 prepared in Exsmple 36
was connted by the Tripan-Blue Stain- (Pomssium sk)
mgmmmmvmnfenuumwwmmd mﬂﬂn 1
the sample was evaluated in terms of the concentration {(Potamium sl
of the sample which suppresses by 100% (completely) Polysulfue 195
the infectiovaness and-the cell modification action of 45 prepared in Exsmple 38
HIV. (Posassium
Polymlter L)
Results - *  peepared in Expmpls 41
The results are shown in the following Table 16 Folysulfate camponnd L
[ a2
TABLE 16 0 -
e premeee
Test componnd m_ufd) Polymifie 195
Polyssifste compound 19 prepered in Expmple 44
prepared in Ezample 2 33 (rowssios mi)
(Pomssium salt) Folymifsis compocod 193
FPolyslfsts compound 39 prupared o Exsmple 43
preparad o BEsansple § (Fotzmiom mif)
(Fotambom sal) Polymilfste componad
Polymifite componad 1.95 prepared in Exampls 44
propared ks Example 9 60 (Potasslzm salt)
(Potessiven mh) Polysulfiis compoond 39
Peolyssifhie compomnd 09 prepired in Essmple 30
prepared In Exsmple 10 (Sodiom sak)
(Pomsslom sah) Polysolfiste componmd LT
Polysolists compoand a9 prepared in Example 31
prepared In Exampile 11 & {Sodlum
(Potsssiun mk) Folymife compound 39
FPolysalfae compound L5} prepared in Example 52
mrepared n Example 12 (Sodiom sek)
(Poussiom k) Polysalfime compound 193
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TABLE l6-continued TABLE 16-continned
“Nﬁmm HIV probifiration
action, 1004 inhitition Tew compoand seticm, 1009 inhibition
Test compoand m_m!lhn P
preparad in Exsmple 54
CPomlam mir)
de-lﬁ:mn 9 Bffect of the In i
{Sodizm salt) 10 The polyslfate compound according to this irven-
Folyslfste composnd 193 dmhcwbymuedmmw
prepered ia Example 61 tion, particularly an excellent HIV imhibi-
(Sodimm mh) ] tory action as described above and farther by low toxic-
Fabysifis sompand 19 Ity.pwh;hlgh-kty-plmmk.
prepard fa Basple 64 1s The pressnt polysulfate compound forther shows
wm an caly & low level of side affects such as anticoagulant
prepared n Bxamuple action specific to sulfated polyssocharides,
M: “ What we clsim is:
m:ﬂ,ﬂ,‘ o 1A which is a polysulfate of a cyclodes-
prepred in Bxample 87 20 ‘trin in which at lcast one of 6 to 8 D-glucose units con-
(Sodiura mh) stituting the cyclodextrin has been replaced by a unit
Polysulfasm exxnpownd 155 represented by Formpuls (I): .
prepared in Exsmple 68
(Radtun wk) . : m
Folysilfte compound 195 2 [ R
prepared in Exsmple 6
(Bodium salt) (+]
Folysulfste compound 150
prepared ia Example 70 T\on o
(Sodinm sah)
Polysalfate compound 193 3
prepared bn Example 71 i o
(Sodium mh)
Palysulfate compound 193 SR i .
S I Examle 72 wherein R is a group represented by the formuls:
(Sodium sah) kL) —xn?
Polysulfaie a9
R e where R?isu Ci_z0alkyl groups a C14alkyl having 1 to
Polysulfate componnd 19 3 substitoents selected from the group consisting of a
prepared in Example 76 pheayl group, s halogeno-mbstituted phenyl group and
(Potssslun mir) 40 a C)4alkoxy-substitated pheny) group; a phenyl group;
Polysifute compouad 199 a halogeno-substituted phenyl group; a Cj.4 alkyl-sub-
prepared in Example T7 stituted phenyl group; a Cj.4 alkoxy-substituted phenyl
(Potassiom sxlt) group: or s purinyl group, or a salt thereof.
Palysulfuie compound LY | 2. A compound according to claim 1, which is a poly-
mh_zl:;-ﬂm 4% quinte of a f-cyclodextrin in which at least one of 7
(Potwmlum D-glucose uniis hay been replaced by a unit represented
Polysaifine. compound 39 by Formula (I), or a malt thereof.
prepared in Exampic 81 3. The compound according to claim 1, which is a
(Potexium mlt) ase palysulfate of & y-cyclodextrin in which st least one of
P oo 0 § D-glucose units has been replaced by a unit repre-
(Potassiom malt) seated by Formula (1), or a aalt thereof.
Polysalfse compound 195 4. The compound to claim 1, in which the
preparsd in Esample 83 number of sulfate groups in sald polysulfate of a cy-
CPotxsslen wlt) clodextrin is 8 to 23.
Polysifaic compound 1.5 33 8. The compound according to claim 1, in which R is
prepared ia Exsmple 86 a benrxyithio group, a 4-chlorobenxylthio group, a 4
(Potassiom salt) methoxybenrylthio gronp, a 4-methylphenyithio group,
FPuolysuifite eomponod 193 8 4-methoxyphenylthio group or a purinyithio group.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO \(5
DIVISION DE NUEVAS CREACIONES

2020/
Bogota, D.C.,
Doctor 5
Emllio Ferrero OficloN? - k
Apoderado "'N 234
AKZO NOBEL N.V.
REFERENCIA Radicaciéon 00 90982

Tramite 002

Evento 001

Actuacién 430

Follos 006

Como resultado del examen de patentabilidad de |a solicitud de patente de invencion
N° 00 90882, realizado segun el articulo 45 de la decisién 486 de la comisién de la
Comunidad Andina, se notifica:

1. DOCUMENTOS ESTUDIADOS:

« El resumen y el capftulo descriptivo de la solicitud de los folios 44 y 3 a 14
respectivamente.

» Los ejemplos que ilustran la solicitud en los folios 15 a 38.

» Lasclausulas 1 a 11 relacionadas en el capltulo relvindicatorio de la solicitud y
que se encuentran en los follos 40 a 43.

» Copla de la solicitud original mediante la cual se reivindica prioridad Europea
EP989309558.7 de 29/11/1899 en los follos 52 a 65, junto con la traduccién
commespondients en los folios 66 a 94.

o El primer examen de forma realizado a {a solicitud — oficio 0628 -que se
encuentra en el follo 98.

e Respuesta al primer examen de forma realizado a la solicitud allegada
medlante memorial de fecha 16/07/2001 y que se encuentra en los follos 110
a 113.

o La solicitud de examen de patentabllidad junto con el pago de la tasa
correspondiente que se encuentra en los folios 118 y 117.

2. OBJETO DE LA INVENCION:

La solicitud hace referencia a “Derivados de 8-mercapto-ciclodextrina usados
como agentes de reversién para el blogueo neuromuscular inducido por
fdrmacos”.



o Relvindicaclones 1 a 5:

Sae reivindica un derivado de 8-mercapto-ciclodextrina caracterizado porque presenta
la férmula estructural (I):

ey

Dentro de los que se encuentran:

6-per-deoxi-6-per-(2-carboxietil)tlo-y-ciclodextrina
6-per-deoxi-8-per-(3-carboxipropil)tio-y-ciclodexirina
6-per-deoxi-8-per{4-carboxifenil)tio-y-ciclodextrina
6-per-deoxl-6-per(4-carboxifenilmetlijtio-y-ciclodextrina
6-per-deoxl-8-per-{4-carboxipropiltio-y-ciclodextrina
6-per-deoxi-6-per-{2-suifoetil)tio-y-ciclodextrina

O las sales farmacéuticamente aceptables de las mismas que son posibles de usar
en terapia.

¢ Relvindicaclén 8:

Se relvindica el uso de un derivado de 8-mercapto-ciclodextrina caracterizado porque
sirve para preparar un medicamento para la reversién del bloqueo neuromuscular
inducido por farmacos.

¢ Relvindicaciones 7 a 9:

Se reivindica un kit para generar bloqueo neuromuscular y su reversién caracterizado
porque comprende a) un agente bloqueador neuromuscular y b) un derivado de 6-
mercapto-ciclodextrina de acuerdo con la férmula (I).

El bloqueador neuromuscular se selecclona del grupo consistente en rocuronio
vecuronio, pancuronlo, rapacuronio, mivacurio, (cis)atracurio, tubocurarina y
suxametonilo.

¢ Relvindicacién 10:

Se reivindica una composicién farmacéutica caracterizada porque comprende un
derivado de 6-mercapto-ciclodextrina de férmula (1).

¢ Relvindicaclén 11:

Se reivindica un método para la reversion del bloqueo neuromuscular inducido por
farmacos en un paciente caracterizado porque comprende administrar paralelamente
a dicho paciente una cantidad eficaz de un derivado de 8-mercapto-ciclodextrina de
acuerdo con la férmula general (l).
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Una vez catalogada la Invencién ésta se clasificd en la seccién: A 81 K 'z // */oss
de la Clasificacién Internacional de Patentes.

3. CLARIDAD DE LA SOLICITUD:

El articulo 30 de la Declsién 486 contempla que “Las relvindicaciones definirén la
materia que se desea proteger mediante la patente. Deben ser claras y concisas y
estar enteramenie susteniadas por la descripcion”.

Se recomienda al interesado sefialar el nimero de 4tomos de la cadena carbonada
con posterioridad a la definiclén del grupo, de esta forma resulta claro y se evita
generar ambigliedades con respecto a sl se trata de una cadena carbonadade 1a 4
4tomos que se enlaza a otro grupo alquilo o si se trata simplemente de una cadena
alquflica que contlene de 1 a 4 4tomos de carbono. Lo anterior se debe a que en el
capftulo reivindicatorio —cldusula independiente 1- en la definicién del radical Ry,
cuando se hace referencia a la cantidad de carbonos que presenta el grupo alqulio la
definicidn no resulta clara por cuanto no se define el nimero de 4tomos de la cadena
con posterioridad a la definicién del grupo como es lo recomendable, igual sucede
con el radical R, asl las cosas, se sugiere camblar la definicién por la siguiente:
alqulleno (Cy.g) para el caso de R y alqullo (C4.3) para el caso de Ry, a fin de subsanar
las no conformidades sefialadas.

4. ES UNA INVENCION:

El articulo 14 de la Decisidn 488 establece: “Los Palses Miembros olorgaran patentes
para las invenciones, sean de producto o de procedimiento, en {odos los campos de
la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles
de aplicacién industrial®.

La clausula 6 que hace referencla expresa al uso de los compuestos de férmula (l),
derivados de 6-mercapto-dextrina, en la preparacién de un medicamento para la
reversion de! bloqueo muscular inducido por fArmacos, no es materia objeto de
patente de acuerdo con el articulo 14 de la Decisién 486 de la Comisién de la CAN,
que taxativamente determina la posibilidad de patentar objetos derivados de un
procedimiento ¢ el procedimiento en sl mismo, prescindiendo de esta manera de la
posibilidad de patentar los usos, en consecuencia la clausula citada deberé excluirse
del alcance de proteccién solicitado.

5. EXCEPCIONES A LA PATENTABILIDAD:

El articulo 20 en su literal (d) contempla: “No serdn patentables los métodos
lterapéuticos o quirirgicos para el tratamiento humano o animal, asl/ como los
métodos de diagnéstico aplicados a los seres humanos o a animales”.

La clausula 11 que hace mencién a un método para la reversién del bloqueo
neuromuscular inducido por farmacos, que se caracteriza porque comprende |a
administracién parenteral a dicho paclente de una cantidad eficaz de un derivado de
6-mercapto-ciclodexirina acorde con la formula general (1), se encuentra contemplada
dentro de las excepciones a la patentabilidad al tenor del articulo 20 de la Decisién
486 y por consiguiente no se tendrd en cuenta para efectos del examen de
patentabllidad.

\'5b
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8. DETERMINACION DEL ESTADO DE LA TECNICA:

Consultadas las fuentes de informacidn con que cuenia este despacho, se
encontraron los siguientes documentos, anteriores a la facha de presentacién de la
solicitud en estudio - 29.11.1999-, relacionados con la materia técnica reivindicada:

Fechade
Publicacién

05/10/1983

Documento Titulo

*Polysulfate of cyclodextrin derivative
85250520 and process for preparing the same"

Anterloridad D1 en ios follos 119 a 147.

7. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD:

El articulo 14 de la decisién 486 de la comisién de la comunidad andina establece
que: "Los palses miembros otorgardn palenies para las Invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla, slempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial”

En cumplimiento del articulo 14 de la decisién 488 de la comisién de la comunidad
andina, se procedié a evaluar los requisitos de novedad, nivel Inventivo y aplicacién
industrial con el fin de establecer la patentabllidad de la invencién reivindicada en la
solicitud en estudio.

7.1 Evaluaclén del NIVEL INVENTIVO:

El articulo 18 de la decisién 486 dispone "Se considerard que una invencién tiene
nivel inventivo, sl para una persona del oficio normalmente versada en la

Materia técnica correspondiente, esa invencién no hublese resultado obvia ni se
hublese derivado de manera evidente del estado de /a técnica”.

La anterioridad D1 hace referencia a un polisulfato de clclodextrina que contiene de 8
a 8 unidades de glucosa que constituyen la ciclodextrina y que presenta la siguiente
férmula estructural:

OR’

Donde R es un grupo representado por la formula:

)



R’ representa en el caso de algunos grupos SOzH Yy en otros H.
Rz representa un grupo alquilo
I+m esigualaB,708.

Para el caso de la materia reclamada en la solicitud se tlenen las siguientes
sustituciones:

OH
CHz~

m+nesiguala7us8

R es (C1.p)alquileno, opcionalmente sustituido con 1-3 grupes OH 6 {CH,).-fenileno-
(CHz)p

o Y p8son independientemente 0-4

X es COOH, CONHR;, NHCOR;, SO0;0H, PO(OH);, O(CH2-CH2-O)s-H, OH o
tetrazol-S-ilo

R4 @8 OH 6 (C4.3)alquilo
Rz es carboxifenilo
qes 1-3

Lo cual permite evidenclar que existe analogla estructural entre los compuestos
reivindicados y aquellos que presenta la anterioridad D1, no obstante la anterioridad
sefiale que existen sustituciones aspecificas en la segunda subunidad de glucosa, lo
anterior hace que el documento citado pueda afectar el nivel inventivo de la presente
solicitud, asl las cosas no es evidente el salto cualltativo en la regla técnica que
aporta tal sustitucién para el nicleo de las ciclodextrinas, si el mismo se forma con
igual cantidad de subunidades de glucosa.
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En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl:

Requlslto qe |
afecta

Nivel Inventivo

Relvindicaclones
afectadas

1a5,7a9y10

Documento

'US5250520

En cumplimiento del articulo 45 de ia Decisién 488 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dlas
contados a partir de la fecha de la notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o sl a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el present oficio coafgrme a lo dispuesto en el numeral 5.2, literal e), del
: ircular Unica N° 10 de 2001

Jafe de la Divigion de vas Creaciones

D2 M. 200°

El anterier requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO TECNICO EXAMINADOR TECNICO
Ndmero 0279 Cédigo 202044







