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Modern achievements the field of synthesis of polycondensation cyclodexwimtaining polymers are
considered. Polycondensation methods for obtaining polymers are fairly simple, they do not require
complicated instrumentation. It has been shown that a reactive epichtshohig most often used as a
comonomer. Varying the ratio of the reacting components, the temperature and the duration of the reaction
makes it possible to obtain both linear and mesh polymer cyclodextrins. Among the polycondensation
methods for fixing cyedextrins in a polymer matrix, crosgsking cyclodextrins with bifunctional reagents
such as diepoxides, diisocyanates, anhydrides and chloroanhydrides chloroanhydrides of polycarboxylic
acids, as well as acids themselves, is used. It turned outttigapossible to bind cyclodextrin rings on
prepared macromolecular substrates with the formation of both soluble and insoluble polymers. Some areas
of practical application of polycondensation cyclodextomtaining polymers are described.

Keywords: cyclodextrincontaining polymers, polycondensation, crosslinking agents, epichlorohydrin,
diepoxides, diisocyanates, anhydrides and chloroanhydrides of polycarboxylic acids.
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20 fMbtekzSlbktelr GBIty @O" jgsmdO otHisttOMs tSted o
6] ¢ zdafps o Bstslsdzsh j dedw toj Ocdtokzs hdn Codi3f sdzj dzstso ,
Isj B jteOlskzter CtodzH j dzMOydd Oolststsr fMddzls j L dtetso Ot
Bsdzj C Zdzv tedzOY BOMMO ¢ tslstster Af Misefigls d CoQEAABORA ¢zj jif to!
fsdzd C sdzH § d2MOYdQded Ok | dplssislryssy detbof O MAdrm  f Sdzd B tetse
Bsdzj Cdw todzs?2 BOMMT d  oWstsGdeiindslo s to ¢ BsdRB Y te ts d3fs iz
S toj HJ dzj dzf MBC § TdE®RZOEZJL O d MlsOdH Otelsdetsets OdzO
f sdzd OR Oted H SO .

FenyvesyE. slsddj yojls [ 37 ,0dzilgls B ez@tlzd ydhy Hfpdzve sd3 A g
fsdzt B dzd L Oststelz S OL ' 9 Ols! CStcOLH Bsdjj orff
YydSdzsHjSisteddz. Clsts ftsorh jddj wOMbested Bsisd s
bAr ftsddijted. stBfdjSh tlsa&Odhso 6isddtz) tctsazd 7 =g ts |
OfMsost® d fsilssBz tIsd fodddBjter wWodvslshmw It
ctsflsjor 2 ftsj Hddzj dzd 2 .

{ (odfwiuefsttOMmlse s#ddidey &Afdn §sdddjtese { tsdzd
BjssHisB Mstse " Srejlidem sdf3Be©B 55 j dzd j o dzd W dzdg® fn) filgts ezfp € 15
MsMisOo O dO Stk dzj St BEOL 28 My M sftse detsfls:

9
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WtcOCydd BtOLtsSo 90dzd HBotsdz dets EkMmlss?2 yHteaflgw dddts o
sseHO COC o MsCtsliEtsdzj C lezf dodzr | f tRds J finef dzy tzef Oz & W B €
Mk MistcOIlstso .

H
CHZO CH,—C—CH,0

[ ‘X OH CHz CHZO—(-CHZ CH—C -0);y
— [ _X [ ‘X (|)H (:JHZ
o OH ", — ?HOH
CH2 O Hy,C— CHZO OH CH-OH
| CH2 (')H 2

CHOH | H, H,
CHO—C -CH~C (I)

CH,0_ OH  CH,

CHZO\CHZ
C|3HOH

[ , /- X

I_
CH2 C—CHOH~— CHZO

\
| H, O~c- c CH20~CH2
CHOH H |
| H H OH
CH20-(-CH2—(|3—C —(I))n [ 5
OH  CH, |_
I
CHOH |H2
CH,OH ?HOH
CH,OH

{ M did GsL 4Rty d2 | MlstkClkter §sddS sden j dzmO
ArMsHjteyOhdn fodddjcse [ 34]

) sdzq § tsdgH j dzf O Wdsteidpde O d§ fsdddjter @ dhisd L

f szl y j WgHar&l@Cceslstc. [ 39] . 1 5COL Odes, ylsHi sz00 § gz
fsdzddij e’ ftod CtdfdjShHsserOL t5o 0ddd i &Odj d S
Emists?2 ydo sfgls! 4Nt Oo dj dedded L S s3tsdzj S Zdzw tedzr o8 AT, Is

CoBf dzj CMsSBtOL 59 Odzdd PR sdy " s Bvikze HsPo r di3d
fesdMrtsHdls L doydljd dsj ks jddujddj bkfss2ydst
NOo dzj dedatbo My 31 d Y & dzeBjcefdzOdsdiz’ Afd W e 3O B BOL LEC
SuzukiN. M fslts. [40] dfmfMdzj Hise Odzd ooy jCdsddzHjj dafy
d3j Is tHafadaA. c cslste. [ 39] . | jStMustjjcy B gIMN @R Mzstec
fsdzd 3 tetso ftojHMlsOodzj dz' o IsOBdZdYy 1.

rdzv  edazkyhjdd" ¢dHEsHJ d@Bduadifh d~ fifessiadiy oc di |

dmf sdz L z2j &3 = o Wicteshif®.Is sfg e, [ 41] fHtod  sdzdf s
Bd M tedzd d3J e L Oyde m ftodzkyjddjd OHMmMtes j dzlstse ¢ dz
dbolstster Mydlsos Is, Yls ts sO¢ Ow BsteW sdztse d W MtsteB

osMitesdLoBHdd j ©jLEzd sSOIT adzdiSts dsQuisoidmidlodOy j it
ftstee j delstse § S OLOdkd §tOodd dshls! dOEydks?2 cdi sk

10
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C dOBkROdd* d kjtedshmss2Cths!, do &syds B d&s
@O SdsdS] LO Myujl MYfshts dtshlsy dzf & tcdiy tc s OO kg
ke MmstcO OB, fttsddd Mstedtese Odzdzsj dz® t©OL H j dzj dzg

v OB &Zdiw® SR flsHOH Ay O i §ddkj td' 7 fesHECISss [ 3

] sdzd o3 to HBHjYOddj ydSdz [ sdzj $ kzodzw tedg
UArit f R dztstee d H 61 4700
UArit §dndztsted  H 59 1400
UArit §dndztstee dH 60 8200
UArit Wdte + Isddzj 65 3600
BdMt fdn dzisted d H |
b-Arit fdndsteedH 60 8200
At fdn dztstee d H 59 7500

rdzv ftedrOddy ¢ sddCfHdmj dhol  Bdadsdzd L) tOd §tsor
¢ OtsdOduiMSdd M Hddj ddvds -Mricdh § siizd & detizis § daf
dmMf sdz’ L so Odzd COteBtsSCMddsjIsddzj detsoar j d Mmkzde Wi tots
[43].

HeB.L. ) [M4sdslte. Edzz yh ddzd MmtsteBydtsdeder | Moats2Mmlsa © ¢
Lfdndzstec dH otz g ey OMfr T tsdzddjtetseo fEklsy &3 € d fdz
BOIsted yr . 1" dzs tsB 2Otz j dzts, yYlsts detser 2 MmisteB j dzls s
fts MtOodzj deds M d s & W te@ Ha® difisd3 s 2 . HtsteB j dzlsT d3ts ¢
PHOdzj dzedv dLB" SC O d@sydoddzO dL BtecOdzdL BO yj dztso
MtsteBydd wmsyjoddey HisMisde OdzA W6 5d, Ote1d3c7 .60 Mifstsd j Czis
Bsuyjodder o BERWjtder.2 twOMmlseatste 1300 e/ dz
IrmMesCoOv tj OCydsdzdzOw MY stse desfls! LR dzsted d H te
My sd Lso Odz® Vel az | . M Mslste. [ 45 H s ddf ssgzle s,
fklsy &5 Mh 4 p@dYF s bmME j B, ftojHMIsSOo dzj dedzs?2 2O ted ik
HEH]ty OdigDi oABE@iEs: § sdzd &) ©O% ) BHB @o dirjde® M3 &t
SBEOUBIYE d % 4 dolsster §r lsOddfm' MmHj &Ok! Citetej dv-
MsH o Odiglv oA Bdzd d3d ey dzO MBsteB ydtsdadzizy MY smise dal
Emdzsedw MmMddzlsj L O, dfils) teliasC Is df dzietdr ) d tedsLod@llsdzy dzed W o e}
Clstster | dsclkzls dzzyh dls! f tcOftsdfdydgimtEtisg. -~ OtcOCIsj tod
g yYyjdzrs MsLHOddw 1 WWjCldodzr » EZdzOos dzdea Os h dr O
MsjHddzaj dzd 2 d LFavieOMiso g2 B! [ 46tedy sH § 4 Bdztiztf ¢ A
ded L Csd3j Isd dzd-feso Oz@c OV kfmdzsed?2 toj OCyd2 d Mt
i sdzlz yJ dzd ® tcOMmlso stod d3mdH jdtey B i H O s tdzd £z tets o . 1 gt
fsCOL Odzd , yls ts dzj S slstster j gL Mddzls j L Jtcso Odgdz" =
OHMBtB J dz2ls O3 IstsdkzEtsdzO dL cOL a2 WOLT .

11
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Simple substitution

‘C -OH +Cl\/<\ IE— . C -0— C C—CH2
H, H, H,
COCCl—COH coccl——coc

Formation og GME OH OH Crosslinking
a L\,
H, H H H
H, H, g H H, B-CD)—C -OH 2 H 72 2
c -0—C ? C -0-C cl Sl @ H,C-0{C —Cl—c —o)—c
n 1B
OH OH OH

Crosslinking

t ez dis& j5BO te JAQC il ft §bd 7 dzstec dHted detsds [ 4!

ZhangXM. f) M. [47] dhhdjHse Odd o ddwddj &sdj
oz dz0 OHMBEe Y s dakis O &N s § tetzfg) o sy, ) d dak
~dBdud M 2 firb-Alp ¢ st d b6 . md di3d yd m<dd fls
slse jlsMisoazy h 8  §sdddjess d &Oh skl -b-Ad dals j L
ftjHMsOo dzj d¥ 2@ tedMkzdzC O 6 7. wlttkzChkktd {
FT-l R, §8SC0OLO&O fkh jMlsosoOdd] cdHesChMdfsy dd d
Rfffdzj Hso Oded ™ OnMeydd WESMddO &0 mddsjL dts:
WdC ydsdzOdz dzgs?  cekffr O fsddhjeon @k jmise
Y e dsdyls | § 5dzdfgsj t6°  dzOA [1s Mtz ez dzdufif:  dzOd B 5 dzj j

1 ClscOc ] dZlsOkd d §scdsh Odd 54, 6 &/ ¢-b-AirzS &d dzo
LthbArdLodjCOdd 16,5 d 32,3 &/ ¢ WkCHMddO Meslsse j

o—(—c c CH;), 0—('CHzCOOH) NHCH2CH2NH2)
+A0+CCC%+D’O—(-C CCH+Q‘ %
x=4.17; n=1,2,3... x=1.52,2.75,3.55,4,58; x=1.43;n=1,2,3.....; m>3

HP-B-CDP n=1,23....; m>3 AE-B-CDP

CM-B-CDP (x=2.75)

t Ik deensd dgif ud ¢ OV  Mfiptisz L sz @O K 1 sdzd d3d tetso [

O(Ts)x O(NHCH2CH2NH2)x O(NHCH2CH2N=CH2-©)
TS N_Hw{ } @CHO { \ o/l +
/_ _\ /_ _\ g\ He  AE-tA—CDP
H OH OH OH NeoH
AE-tA—CD

tdmzdmdasj sdud M d2 O wizls § 5dzkz pjhded '{ 4471 dzd
12
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ghdlsr j 1 fdndzstce d H to d das[dz BT ddaff BsHdW dyd t
foekdd L sff test d dzOS to d ddR4Y KOs Hz@ANGzAK)T. ) Mslste. [ 48] .

H2N NHZ

H
p-TsCl, NI_N 2 g
Pyrldlne PIPA, W C

40°C

{ Mk ks j850 ©B t OPBATOSEE] &g O [ 4 8]

) sy deder 2 € 2 o L dzO dz) Y dzisdts 2dzd Ty 2 figsdzd L e %d
bj s j Okt §jtej AyH]Qecodis Bitlez@ikO ydds vyijgfj2 Pl PA.
OB dz¥ H OO’ Bdjj LkOUudljd dsj oddwddj Ijdf,j
W j dzd dzO dzO dzd-REONY te@d K o . S Isd o] O ), Is QS OB jiHsicsd
N she sPRAf Sdkq i) €O, GBLOLE" jet SCodfdjcnr
Cdastotsdzdtotseo Ols!  dL dgjdzj dzdj a3 Isj o3 j tcObztsr .

0SCyjdEsdielzy o dzd BOdzdj 20 OHMBEe yd sAgdgtsH jdey OO i,
f tsdzdtspZheoD. f) Mtslt. E UL @& d gty sdidstso ootsHddd o (
Cekffr. lwsyjmm oCds yodz dhMicd LsoOddj o COYJMm
COoujMmlse j BsHIW S OlsHsdedd H tsE{CefsEE@) igde dxld 2s dzs 0 O W ¢
( ol dgi9k

SO;Na
SO;3;Na

OV/\C1

O i SOs;Na
—>
HO SONa  step 1 07' OH
OH

SOs;Na

7 dos

(0]
Cl H H
S--CDP 47/_\ —o c2$ —c’-0 SO;Na

step 3
P OH OH

t dizdes Y O yd Sdeds” 2 B ~ Gl -adis df s dfrdpfizf e © [ 4

[ dzv fMmddzlsj L e Ofetiztzd ) t© B dzZOtelzy j des toj L S [
M s desMisd 5 wlsdatsh j ded ® Bjlsddzj deso sdzz  Mmd daj o3k
f s dzd@lds, dzj MHjtey O dokd Mbkd W sdOkdy j ctekffr .

dsdzj HEZjls tldijisdls! , yYlsts dz@satydepyjOh dfdets of tisulzf{finkiz jtedzdz"
ftoed dMftsd LseaOddd o C¢OyjfMmkej MhdoeOsh jets Ocj dal
teOL dzd ydz | sB dzOMmils d i tod d3d dzj ded W MtsteB | dzlsts o d 9
Ar-msujtey O dn ipsdsf gdmefazj , fdhjots?2 ftesd hdzj dzdats
vsOCYjy HdAw MmMhdeS¢d Ar yofmsts dmMyfsdz L ze lsfiqw B dW |
Hd1 f s8CMdH", HddLtsydtsdzOlsr, OdcdHtcdH" d ~ dzistcOdze

13
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J tcOB SIS yJ &0Y j ddjLdeg v CdHtetsW sB detsflsd dzj Ctslststo
dzts dzd dz¥ j dzts dzts @ d IsSted B zls d dzOf dzte detedm d3dy  off jtge jd fitds- adasoys
tcOfMmlso stod d3" | AT f sdzd d3j tor . 1 ts dzd d3 Aol df s dzz qt® ¢
COteBtsCMddBBj sddzdtetseo Odadz" = ftetsdL o sH dz" Rt I€PE&] deg dedothifs
d BdMi IsSCMdftesf ddz’ dz@ d3 + W dtetsds B lzlsddzj dzg dzd § ts dzw
L fdnhdzstee d H te d dats d3. t d OC yd sdzdziz ® fpd3d M sydh Odzd
Zd sWddzdL dtctse Odeds’ R ftesHECIsOR gL dzsj oW dzd B IstsH
otsMmMisOdetso dzj éztizh 7 e GiBfe] § sMdzi cdHtesdzdL O. HSHJ to
COoteBBSMdd&3j sddzdtetseo Odedz" = Ay f ts dednddgtste @& d3 ts tiste] jisHejtsdav
wtoj Hdz BOMMBO T | Bsdzj € zdzw todzr | BOMMr f tsdzd d3j to dz’
Cidztetsdzd C O M j 2 W s 3B)sHdOO dzv4ddd0 O € tg dgtst tBISN | - Ote
sz yj dede’ 7 fsdzddi3jtese fojHmsOodzjdz o kOBdJYj 2

OB &zdiy@ CTsste’ | - OLOCIs ] tod s jdte el fpste oftcsfdsf B @ty o

) ghdoOsh d2 0O¢ g [ [/A7, H4BBHj oy Od

{4 BsdY ods| IS %

1 tfdodisedHteddz - 64

2 1 dndztsted dHtod dz - 51

3 LfdadsteedHted dz 1,3 61

4 LfdRrdtstee dHtcd dz 2,0 54

5 BdMt fsSMdyf st dd - 59
L lsd dzj dze dzd € ts dzw

6 BdMi § sCMd§ st dd 1,6 57
L lsd dzj dze dzd € ts dzw

7 BdMt fsSMdyf st dd - 66
Blzlsddzj dze dzd ¢ ts dzw

8 BdMm! § s5CMdY testfW¥d 2,0 58
Blzlsd dzj dzG dzd ¢ t5 dzw

wlskzf j dzyoOlr 2 tjcetejMinddadz 2 OdzOdzdL f 56 OL Odz, yls
ftsoj ol @EfslgdeEzr 7 ojh jflse Lk §odddkjtss kdjd' " O]
cdHEsY sBd & MkeflsicOlsts . u gy iy Oty EOF d S S oGtk
fsdddj tse, dj GSOLT 9008l ke dzozs @ ¢ d3tondz P vl
) edMmklsfsod) COLBsSMdd d' 7 cwkff o §tsdddkjcon
Csdf dzj CfMo.

uh do Oz HagtoB S Mepf s @A) 1 Isd dzj dzc dzd € gzt ¥ d & tedzy &
BY"eCdR bkhmdsedvemr Rbdoi guezi Mlst. - § it dzjHdoikes
s i &) R Odduj MSdid Mes2Mmlse Ok J dzOflsicOde

14
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or MosBBYHjdeds OBW W ddz' dzr 3 tedtj 9 Bisfgs & jOdpdz™ A j fipts j Hf
Cafs Odzlst MewLr a0dedw ftsdzdd3zjtedzr = A o fwils: tOL ¢
dbolstster fMowLr 908 ls sO¢dj dL d3j dzj ded W 2O dzd yd Jj &3
LOstezH dzj dagdWw disd fted cdHtosWtsBdatsds o C dzt yj ded el rdzj € Ot
fsCOL Odzd s § dde’ 1 alzOdzls dtsmj dzj SIsdode’ § MY stse desfls d,
CO¢C 1 WWiSldoeder § RdteOdz dz" § Mmjdzj Slsster . 1 OdBs5dz] .
fsedztsh jdedd d or mMetsetyHjdedd HJS dzs¥W j dzOC O.

b Ozt duyder § dMmMmdzi Hise Odzedw 5 f t5dzlzyfi) ez © H det=zdrQs |
¢ s dzls to 5 dzW Jjeéts o' MotBtSY HJddW orhj Zf sd3w dzizlsr §
B4 sbthg  OKr1 )2 A1 d Mz dbhpEEMMAId HJcdzdydHddse ™ d
LiIsddzj dze dzd S tsczv o sl dpdhls & d 4 to | S frgd Jf wizutzef] Miftetdstdiy Is vzt [
fteddzj daj dzd j &3 Qo lstsC d&zOo © d BjL dafegtsd 19dq MO 2 tc ®fgds
nOtOC Ishiftg B j f Wisiso so Odzd ftetsyj MMz Mh do Odedw,
ftedetslstsodzj dzd¥ cGdHttsG § dzj 2 . 1 dH tefts-B-4 oaf ,2t-f-fed ¢ sls s
dLodzj COdzd Hts 24 B¢ | MistcOHIBdZO dO cteOBB Mdsd
dzj ¢ Otefilse j dzgdese s Mtej HMIsoa O, Sttty W@y dls B Is!
1 CMsteOHdtsdzZO dL EdHtEjdzj?2 L OdedBOdzZO ff sylsd dzj HJ
lted § sdzzyj dednds ' Bzttt d » Y sdzd Bj tese o o dH
fsteshMathvh g fslste. [ 53] € tsdzH j dzfdas ts 61O dad] d d derydf OdiaE
s Hddej ded™ ftod dsdvEdsdhNhEctdeOftd el or fsydj i
1612 4 ylz dzie@].

e} o
N O OJLHN—NI%Q
R
e 70°C
+m |3 — :
= DMF o—Cyclodextrin: n=6
= B—Cyclodextrin: n=7
| y—Cyclodextrin: n=8
OH)n NCO r | Typical reactions:m>n
n

t dMEzdeshn JIBO Mddasj L O f ts5dzd dntsdzy Jodpi@® ¢ s dedzdzef d3f
M feddjdj ddj 3 HddL 5YdOdOlsse [ 53]

I COoyjfmbej HJdLsydOdDIl ekl o Soaitds dzg gzk 5O &3} Is d dz,
26HddL 5Yd OdzOls stk f ZBls | & Gdd jdipg® Yo' s d.  md d3c

ftoj oteOh j dzd j Cdastetsdzd o509 O dzts fy 4 fn fdish s d dz%
fs5COL" 900 § sdzdetsy dMmyuj L dzsoly dzd P tc P B Ezrs bk ged)d Ofizd ¢
ez fr . 1 sdzzyj dedz” | 2 dz2Odetst tstedgftsiils  Of s dzfste'c O dzdh 1,

pjh jMmse’mz®@s ] g O.

[fdzsor 9 OW fy! 20 ftdkkzyjdkd &= ©O0dkjj LjLbEzd SOl
Ar-msujtey O dr  Bisaaf & tothp , Mslsts. [ 54] 4§ ted d3j ded dzg
Fdz steOL o 2¢ ftod -Arfmh d odsFa(d H tohf dzts d3, HdWj ded dz$ ©
GjSMOoOBjbddzj dzHddL BYJOdzOlstsdg. Clsts ftedo jdzs ¢ Mmkh j
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BSdzjj bkLSthEz wOMitejHjdjdds ©OL B0 sBEOL LS dn
ftejHiMisOo dzj dzr AR tediizdes OF 11 d

©\ /© Jz}, Cross Linker ©
o 07T 0 —E 0

7
18 Ts2kHz oW DPC }5‘5\ o)LotLL»
90°C, 1.5 h

é 7N SR oyt

N=C=0
18.2 kHz, 60 W, W, HDI )\OJ\E/M N
))) 50°C, 1.5h

t Mz dzbE R L0 § sdzzyj ded v dzj tOflse sted & = fj Is

t-BDMSCI1
Imldazo — RBr. LiH o, LiH AcCl 2% in Me( 3
B CD dry pypidine dry THF/DMSO(10:1) CH,Cl,

n—23 4
B
Br\OLD\O/ r
N

aN; [MW 100W
DM 5 min

r @\ L (OH (OH

CuSO04/Ascorbic Ac.,
t-ButOH/H20 (1: E ")/
MW 150W, 80°C ’Q 6 [

5
R:/.,\\

n=2,3,4

t Mk des€ d dzR-£ -ABMB § sdzd d3j €O, Mh dscEthfBiL [ 6186t

1 5C OL Odats, Yylsts MmMilyOlsr j f sdzd &g taiz0 to Wiz §f Szls ddoLdzts
tcOfMmlso stctso , sBtecOL W Ctdisf dzj € M- o Cdzt yjdedvw m f te,
tjcjdsj oot Ols! v fskdoslssydy &3 fosd o Oded j o
MjCojMmMsieOydadadzs? Mddzr . { OMlsested d3r j f dslsiae i tiss @
% zOo OdesdH 50 d dzd &3t dzd dzO .

TangS. M Mmebk. [SHEH IR qid nApyols" § §sdd&its!
b-Ar M 6jSMOB]Isddzj dzHddL sYqOdzOlssds o EBEyjdidJf d&cC
fsdbyjddy Mhdkses f(oddd) 0 toj OXyjdespdte s f dfjd
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) sy deder | fsdzd i’ §sCOLT 0 0dd RAbshdj il b
OBd desS didsls L WshMYOld & BkWjted' & MisjH.

| wOoEaEss M Ml . ddEfetdsidz uj d S 5 deogatzig®wds] 2
K20 ) ¢jCmodkjlsddpdsddr &yl QoG . ylsts  § dky,
GOl j ed Odr desotsets IsdfO ddjsl twH fedo dzjC Ol
fslsjdydOod dr & 1 ¢ flftcOg MatsdBlor o sGOKBY j tod d3j daelst
L CMsteOSydYy RsdkO of MSCO d, Ctdagdy] §lssxies] oz, o 1
Bsckls Brls! Hsfsddadlsd ds t©jcj djted sz d] o t
ftoj HilsOo dzj 20 2O tdMmlzdeSj 13.

{ Mk dzbE s @ BC Is Hus@rdidgj €O [ 56 ]

l esHBdz OW MistcOIlsj e ds GedakztdG L G Opslkdsticte s 5[796 1€ s
3,60 dz¢ FlHAgts s HEJUtsYydOdzOls s ts dzdm t dfts ds,y d O dzClls W4j dzd
16HddL syd OdzOlIs ¢ j € i®diip idis Yy ffO dzOlls, HIs2H | € O dzts A3 ) (SNORV]
MsMlsQoadzwv s h dA. |1 OtedOydWw to LI det® dfic jqdzldn@s tefizt€ Isfiylects@
BsedzO dL d&3j dzd Is 9 dzdyddze OHMBteB yd s dedets? f ts dzts fr
1 CMistcOC yd tsdadzlz 8 M dzd CIsd o desfls fsdzddzj etse 5 s
sz yj deder 7 fsdzd d3j tetse B' dzO 4JdbH 8o Lz iciaz® O usiatgtz’
CItmfjSktesmMEsfdd d ftjHMIsOo dzj d&zO dzO ted Mz dz€ J 14
Qo lststeOd3d Hdzw 1 € fyflastat@Coy fd.  HodSHiES ABO IdNte j H .

Appell M. l Mlstc. d[ 5d&J tc Offisdabtsuedddsh-£ 1 Y tscdxff dg totg rIs,© dzfyh d
ydsdadud med?2 f4eddigGuaOdizOlsBsdlzddj dsd. A1 f§ sdd ¢
1 CstcOcdtetso Ols d OdzOdzd L dRg S ssBlsF 1@ d dp.drdedeBlsiraizdizz f
Bd € slIsts¢ Md dz, ftesHiEzydtolzj d3r 2 ¢ W dezQ d3( ,, esl€ wftc ™ g
My &z MEBRrtsLW2MIse j dzdz" § sEBEh©c0. { Btk R g fdsdde]jo O filpg t<
My shse dsmls: EHO&YIs! §Obkddd dL. ©OMsststss, of
Atej 2 dgH dzd 5 O f5¢ OL Odzd , yls s f sdzd oBj o 5B dZOH C
soO0dzssotsnddB3dud MCdJ dmimdzj Hise OdzdtA'r ofy O df dittfprsyiiadin lxdy
skt f Jtedyj MSsets PM3 &jlssHO ftojHY sdOcOs s,

fsdzddj tsd o dzj M sdrdffS) ool QEAIOG J 3 tedffny s dzj ¢ &z o
meoweiL j2.
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(CD),(DIH),;(CD),(DIP)5;
O (CD)z(DID)3, (CD)I(DIT)3,

x? |
&w L

x
/ +

Lo 0 . |

XY TNQ r‘”ﬁr i Y‘“Y tcw

{ Mk dbElstiC s Hus@rdidg wtso [ 57 ]

{ Mz debS s dpC bdv teds §| dsHj dd, ftjHmlsOo dvs h (.
fp-Abr , o daj MCBd SR o2 O0LdOdSOR ftdow

dbdze dHtcdH" dBOdzj Jdesots?2 [ 59] d wWdelsOtedets? -A[f6 ®] ¢
BjLOotSHzsdZ [ A ¢ NaH GitekTy z ldnfnldptsdscfs . f s dzO e O Is, ylsts
CdqHtcdHEBAR dzOIstedw ) Hjftolsdzdtotso Oded J B of ofsHitdsts) G figleff
MstczCsktcdzse s L 9 j dzO. ] OtcOdzdzj dz! des ff teslsj COJls o dz
OstsdgD My M HtojotcOElilpdydlzey QB JqtesoaClk Ar. v
Bsdzy ¢ Zdzv e dzOW BOMMO otsL ttOMIs OdzO { A yd3jHtdsiin IsftEaOwh j2o&
I sLHdzj j ftsdzzyjdede | sdzdd3j tor ftsHe jteddzzlsr s tod3ts
dgmimdzi Hse Odzdw a3 [ 6 1, dzd6 2 9 j dEdtsysitlim jj dfts=ifjELEQ@EY to dzts 2
tosfissdy Isj &3 j cOlskztcr . JfIlsdd3Odz: dzgr d3d Mmtstsisdatsh § dzd v «
W dzls Otcdzts @ ts OdeG d H ted HAQ  “opOUzW7s Istfisvdz! 1 Oogssdf'H tebd H A ud 7
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kBEEGHO $OC o MdzEy0O] oM siszsmhisjcdsd jO diysinldc@oHddy dztds s
Isj B j tcOlskte] .

GuT. fg fMmtslte. [63] HtejHdsyddd dssr?2 MfsMmts
fsHjtey O dr fdddjtess toj BSr jdzls Pze G € @ B © dzsly, 52
Ar-dzOdsd . 1" Btste o ¥¢Qgishlsdejj dishOd o0z dzu s dzis Pls B O Ot B
CdMmdzslsT Owebkdgjdisdelzjlsmw Isjd3, uybts §ddWikzddyds
cOL BjteO®R d Effss2yder 2 5 fMbskzClkztj. ¢dcdHtedH
WEdzS ydsdzOdzr dz | ctokf § rOld uguniSds'j s dytsj o0 @R j
SBteOLtso " 9 Ols! Mmddz' des Mh dlsr 2 Msfsddkjte 1 A fk
Ar M BBd hddy MsHjtey Odzedj d3 yd & dzsH j S mMisteddetsear = W
fsHiso jtoHddzd cditslsjL iz kZyy d"a.hcwd dly O o 5 a=6@0Zder |
I Bdz " s MBHjEYyOddy A o MBsdj ko j i yif o jfditsls
Edsj dz' M jded® MCtstetsmisd dzOBEZR OdzedwY o otsH|] d fstec Odz
fsdzd 3dj &6 BB EZOHOdEZ §o' h jddets?2 OHMBG ez B dege] dzB fz®
btedflssW¥ Odz0 d OMf Otels ORO.

u d dzls j L-b-AfBldzesl.cisiste. [ 6 4] Mkh jHflge d2vddfe CipzcddoHCar
OHdfddzsats?2 CdMmMdzsls' Caed@zntsds [ Ad (todf

0 0
HO OH SOCl, Cl
DME > Cl
0 0 o
OMI\
0
(@] (0]
e —
Cl DMF o
0 0 n

Ice bath
B-CD poly-p—CD

t d Mz dzc& d dzl6 j L-b-Afrtsa2d [ 6 4 ]

1 sdzyj dzdz 2  sdzddzd tedz”" 2 HtetsHECIS MtsatcOdYVdz ftds] yJ
tslsdztsh j dzd © C dgj Ctslstster @3 ftesdL otsHdz d3 W J datsdzO. ¢ d
tc] Ocdtekze hdrn CtiRftsdzj dzlstse f 5COL Odz, ylsts o hjdzd
fl 1:6 HEslsizshl Qdzefts ¢ A7y ftodosHdl ¢ fwor h j dadzts?
f sfpdzi Hize 0 dd3 Zds dz' M j ded J O3 MsteB yd s dzdzts 2 mMf smtss
nOtcOCIsjtedMmMisdSd BteOL s h j2Mw §tosdzddl tecdzsts?2 A 30
tcj OGJj dzlstsea 1: 8. 1t Hdzstg P dzte® v O OB-ig B tzfzelkg © M ¢ s &
ftcj HMIsOo dzj d2O dzO tedmblzdzC gy 17.

Martel B. ¢ Msists. [ 65] Hadzvints i sizlk @ dz§ v f Spzd di3d tets o ¢
dZOlsdodz" § A1 d dgj Cslstster j drn ftotsdL oRONdz j dzdnd3t dedias|
(CTR), 1,2,348 zIs O dzl® jcls s @ABICARP ( f tsdzd ORAK)] dzE ¢ igzts 1§ O A3 . t
ftcsotsHddzd © BJjLOBHMS? MtejHy fGtod Isj BfJteOlskzte]
3 » Odzd L d3 € ts dzale(p ez yfffdzd § OteB sdztso " d3d S dMmzsls O3 o
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{ dMzdsd s A BOIsdyd M54 dL 5B WO dedejs [me WL § 2

{ dfkdbLj 10ddL & fsddt sjtd¥dscoydd §sddsows
fsHjtey Odedd kted d Btdjj COtBsChdd df & ¢

Il sor h j dzdz jjte Ok k B d Hdzd Isj dz' dztsyls ey ©OCydd, 0]
fcdzd S Oteetsdztso ' n S dMmdzsls o tj OCydodedets? M3y mMd MYt
f sdzd o3 tets 9 . J BvecSCdr EMdzscedwr tBttOL SO 9 Odzd My t
tcOMmilso stodfighs Hhj tEy Oh JAcsthsdedsdz f tedtetsHr A1 ftoj HMIsOo dzj

Ucb b-CD 2-CD HPbHCD RAMEB

{ dMzdskr 181 tOfMlss titcd &-CTRMte OCIydRY jfias@zcO 1 4 C
fsdady j dedets] HOodzj dedj, sts Y wdey j3W s KedBtOS juifla) C T R
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