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General Information 
Dichloromethane was freshly distilled from P2O5, THF from sodium/benzophenone, 
pyridine from CaH2. DMF was dried over molecular sieves. Reactants were purchased 
from commercial sources and used without further purification. HRMS were recorded 
on a Bruker micrOTOF spectrometer, using Agilent ESI-L Low Concentration 
Tuning-Mix as reference. Optical rotations were measured on a Perkin–Elmer 341 
digital polarimeter or a Jasco P-2000 polarimeter with a path length of 1 dm. NMR 
spectra were recorded on a Bruker Avance II 600 MHz or Brüker AM-400 MHz using 
residual solvant signal as internal reference. Assignments were aided by COSY, 
HSQC, NOESY, ROESY, TOCSY, J-Res and HMBC experiments. 
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2,3,6-O-perbenzyl-6-monodeoxy-6-mono(4-adamantyl-1H-1,2,3-triazol-1-yl)-!-
cyclodextrin 3 
!

! !
 
The azido- !-CD 21 (200 mg, 67 mmol) and alkyne adamantane (11 mg, 67 mmol) 
were dissolved in anhydrous DMF (1.7 mL) under nitrogen in a microwave vial. Then 
DIPEA (35 mg, 268 mmol), TBTA (14 mg, 27 mmol) and Cu(CH3CN)4PF6 (10 mg, 
27 mmol) were added successively. The reaction mixture was purged with nitrogen 
and was heated at 150 °C under microwaves for 1 h. The solvent was evaporated and 
after purification by silica gel chromatography (cyclohexane/EtOAc 9:1) to give 3 
(181 mg, 86%). 
 
Rf 0.55 (cyclohexane/EtOAc 3:1)  
 
[!]D

20 +35.5 (c 0.5, CHCl3)  
 
1H NMR (CDCl3, 400 MHz): ! 7.27-7.06 (m, 101H, 100xH arom., 1xH triaz.), 5.51 
(d, 1H, 3J1,2 3.6 Hz, H-1), 5.24 (d, 1H, 3J1,2 3.6 Hz, H-1), 5.23 (d, 1H, 3J1,2 3.1 Hz, H-
1), 5.21 (d, 1H, 3J1,2 3.3 Hz, H-1), 5.20 (d, 1H, 3J1,2 2.7 Hz, H-1), 5.19 (d, 1H, 3J1,2 2.7 
Hz, H-1), 5.16 (d, 1H, 3J1,2 3.5 Hz, H-1), 5.10 (d, 1H, 2J 11.1 Hz, CHPh), 5.09 (d, 1H, 
2J 12.2 Hz, CHPh), 5.06 (d, 1H, 2J 12.5 Hz, CHPh), 5.03 (d, 1H, 2J 11.9 Hz, CHPh), 
4.98 (d, 1H, 2J 11.2 Hz, CHPh), 4.95 (d, 1H, 2J 10.8 Hz, CHPh), 4.83-4.73 (m, 7H, 
6xCHPh, H-6), 4.66 (d, 1H, 2J 10.7 Hz, CHPh), 4.60-4.37 (m, 28H, H-6, 27xCHPh), 
4.21 (m, 1H, H-5), 4.15-3.90 (m, 25H, 6xH-5, 7xH-4, 5xH-6, 7xH-3), 3.84 (d, 1H, 2J 
10.7 Hz, H-6), 3.66-3.40 (m, 12H, 6xH-6, 6xH-2), 3.30 (dd, 1H, 3J1,2 3.5 Hz, 3J2,3 9.5 
Hz, H-2), 2.03 (bs, 3H, CHb-Ad), 1.93 (bs, 6H, CH2

a-Ad), 1.77 (d, 3H, J 12.5 Hz, 
CH2

c-Ad), 1.72 (d, 3H, J 12.5 Hz, CH2
c’-Ad).  

 
13C NMR (CDCl3, 100 MHz): ! 157.26 (C triaz. quat.), 139.40, 139.35, 139.34, 
139.22, 139.12, 138.94, 138.50, 138.47, 138.40, 138.30, 138.17 (20xC arom. quat.), 
128.48-126.97 (m, 100xCH arom.), 120.86 (CH triaz.), 98.82, 98.65, 98.56, 98.42 
(2C), 98.32, 97.95 (7xC-1), 81.18, 81.08, 81.04, 80.95, 80.90, 80.55, 80.32, 79.25, 
79.03, 78.99, 78.94, 78.86, 78.72, 78.52, 78.36 (21C, 7xC-2, 14xC-3 or C-4), 75.68, 
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75.63, 75.51, 75.33, 75.29, 73.57, 73.50, 73.43, 73.41, 73.37, 73.33, 72.84, 72.80, 
72.76, 72.67, 72.65 (20xCH2Ph), 72.07, 71.66 (2C), 71.59 (2C), 71.45, 70.34 (7xC-5), 
69.60, 69.52, 69.47, 69.39 (3C), 50.70 (7xC-6), 42.73 (3xCH2

a-Ad), 36.81 (3xCH2
c-

Ad), 32.66 (CIV-Ad), 28.56 (3xCHb-Ad). 
 
HRMS (ESI): Calcd. For C194H205O34N3Na [M+Na]+: 3143.4297; Found: 3143.4479 
 

 
Figure SI1. 1H-NMR "#!$%!9!(400 MHz, CDCl3, 300K)!

!
Figure SI2. 13C-NMR!"#!$%!9! (100 MHz, CDCl3, 300K) !



6-monodeoxy-6-mono(4-adamantyl-1H-1,2,3-triazol-1-yl)-!-cyclodextrin 4!

! !
!

Perbenzylated CD 3 (181 mg, 57 mmol) were dissolved in THF/MeOH/H2O (28 mL, 
10:4:1) under nitrogen. Pd(OH)2/C (181 mg) was added and the reaction mixture was 
stirred under an H2 atmosphere for 12 h. Then, the mixture was filtered through a 
Celite" pad and was washed with MeOH/H2O. The solvents were evaporated and the 
residue was in suspension in water and was freeze dried. CD 4 (55 mg, 72%)was 
obtained as a white amorphous powder. 
 
[!]D

20 -74.5 (c 0.2, DMSO)  
 
1H NMR (DMSO+D2O, 600 MHz): ! 7.84 (bs, 1H, H triaz.), 4.95 (bs, 1H, H-1), 4.83-
4.75 (m, 7H, 6xH-1, H-6), 3.70-3.24 (m, 41H, 7xH-2, 7xH-3, 7xH-4, 7xH-5, 13xH-6), 
2.06 (bs, 3H, CHb-Ad), 1.87-1.67 (m, 12H, 6xCH2

a-Ad, 6xCH2
c-Ad). 

 
13C NMR (DMSO+D2O, 150 MHz): ! 157.45 (C triaz. quat.), 121.10 (CH triaz.), 
102.67 (3C), 102.43 (3C), 100.07 (7xC-1), 81.76 (C-2), 73.42-72.16 (m, 27C, 7xC-5, 
7xC-4, 7xC-3, 6xC-2), 60.14 (6xC-6), 51.05 (C-6), 42.50 (3xCH2

c-Ad), 36.67 
(3xCH2

a-Ad), 32.58 (CIV-Ad), 28.07 (3xCHb-Ad). 
 
HRMS (ESI): Calcd. for C54H85N3O34Na [M+Na]+: 1342.4907; Found: 1342.4948. 
!
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!
Figure SI3. 1H-NMR "#!$%!:!(600 MHz, DMSO + D2O, 300K)!
!

!
Figure SI4. 13C-NMR!"#!$%!:! (150 MHz, DMSO + D2O, 300K)!
! !



2,3,6-O-perbenzyl-6-monodeoxy-6-N-(N-Adamantylamide)-Succinamide-!-
cyclodextrin 7 
 

 
!
Acid 6 (128 mg, 0.51 mmol), HOBt (76 mg, 0.56 mmol) and EDC.HCl (108 mg, 0.56 
mmol) were dissolved in DMF (20 ml) and the suspension was stirred for 15 min. The 
solution of amino-CD 51 (1.5 g, 0.51 mmol) in DMF (20 ml) and DIPEA (120 "l, 
0.69 mmol) were added. After stirring for 22 hours at room temperature, water (100 
ml) was added into the reaction solution. The product was extracted with EtOAc 
(3x100 ml). The organic fraction was washed with water and brine solution, was dried 
on MgSO4 and then concentrated. The residue was purified by flash chromatography 
using eluent Cyclohexane/EtOAc : 65/35 to give CD 7 (907 mg, 56 %).    
 
Rf 0.30 (Cyclohexane/EtOAc : 65/35) 
 
[#]D

20 +43 (c 1.0, CHCl3) 
 
1H-NMR (CDCl3, 600 MHz, 300K): ! 7.27-7.06 (m, 100H, 100xH arom.), 6.02 (bs, 
1H, NH), 5.48 (s, 1H, NH), 5.31 (d, 3J1,2 3.7 Hz, 1H, H-1), 5.24 (s, 1H, H-1), 5.17 (m, 
2H, 2xH-1), 5.14 (d, 3J1,2 3.4 Hz, 1H, H-1),  5.12 (d, 3J1,2 3.4 Hz, 1H, H-1), 5.07 (m, 
4H, H-1, 3xCHPh), 5.00  (d, 2J 11.0 Hz, 1H, CHPh), 4.98 (d, 2J 11.4 Hz, 1H, CHPh), 
4.93 (d, 2J 9.6 Hz, 1H, CHPh), 4.82 (d, 2J 10.9 Hz, 1H, CHPh), 4.77-4.32 (m, 33H, 
33xCHPh), 4.05-3.91 (m, 26H, 7xH-3, 6xH-4, 7xH-5, 6xH-6), 3.72 (d, 2J 10.3 Hz, 
2H, 2xH-6), 3.57-3.42 (m, 13H, 6xH-2, H-4, 6xH-6), 3.36 (dd, 3J2,3 9.1 Hz, 3J1,2 3.5 
Hz, 1H, H-2), 2.30 (m, 2H, CH2), 2.23 (m, 2H, CH2), 1.98 (s, 3H, 3xH-b Ad), 1.92 (s, 
6H, 6xH-a Ad), 1.59 (s, 6H, 6xH-c Ad). 
 
13C-NMR (CDCl3, 150 MHz, 300K): ! 172.18, 171.03 (2xN-C=O), 139.52-138.30 
(20xC arom. quat.), 128.45-126.95 (100xCH arom.), 98.74 (2xC-1), 98.80, 98.49, 
98.42, 98.25, 98.05 (5xC-1), 81.13-78.36 (21C, 7xC-2, 7xC-3, 7xC-4), 75.71-72.59 
(20xCH2Ph), 72.12, 71.68, 71.66 (3xC-5), 71.59 (3xC-5), 70.63 (C-5), 69.51, 69.40 
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(2xC-6), 69.34 (3xC-6), 68.91 (C-6), 51.87 (C Ad quat.), 41.71 (3xCH2-a Ad), 40.16 
(C-6), 36.44 (3xCH2-c Ad), 32.90, 31.84 (2xCH2), 29.50 (3xCH-b Ad). 
!
HRMS (ESI): Calcd. for C196H210N2O36Na [M+Na]+: 3192.4556; Found: 3192.4852. 
!
!

!
Figure SI5. 1H-NMR "#!$%!;!(600 MHz, CDCl3, 300K)!
!



!
Figure SI6. 13C-NMR!"#!$%!;! (150 MHz, CDCl3, 300K) !



6A-Deoxy-6A-N-(N-Adamantylamide)-Succinamide-#-cyclodextrin 8 

 
 
The compound 7 (400 mg, 0.29 mmol) was dissolved in THF/MeOH/H2O (10/4/1, 
120 ml). Pd(OH)2/C (400 mg) was added. The reaction mixture was stirred under 
hydrogen atmosphere overnight. The palladium was filtered on a Celite® pad and the 
residue was washed with MeOH/H2O (1/1, 3x100 ml). The filtrate was filtered on "-
filter (250 "m), and then was evaporated. The residue was dissolved in water and was 
freeze dried to give CD 8 (140 mg, 81 %). 
 
[#]D

20 +82.2 (c 0.1, H2O) 
 
1H-NMR (D2O, 600 MHz, 298K): ! 5.17 (d, 3J1,2 3.6 Hz, 1H, H-1X), 5.11 (d, 3J1,2 3.7 
Hz, 1H, H-1), 5.10 (d, 3J1,2 3.8 Hz, 1H, H-1), 5.09 (d, 3J1,2 3.6 Hz, 1H, H-1), 5.08 (d, 
3J1,2 4.2 Hz, 1H, H-1), 5.07 (d, 3J1,2 4.2 Hz, 1H, H-1), 5.06 (d, 3J1,2 3.6 Hz, 1H, H-1A), 
4.33 (ddd, 3J4,5 10.1 Hz, 3J5,6a 4.0 Hz, 3J5,6b 2.2 Hz, 1H, H-5X), 4.26 (dd, 2J6a,6b 14.6 
Hz, 3J5,6a 1.6 Hz, 1H, H-6aA), 4.06-3.82 (m, 21H, 12xH-6, 9x(H-3, H-5)), 3.77 (dd, 
3J2,3 10.1 Hz, 3J3,4 8.7 Hz, 1H, H-3A), 3.72 (dd, 3J2,3 10.2 Hz, 3J1,2 3.6 Hz, 1H, H-2X), 
3.71 (dd, 3J4,5 10.2 Hz, 3J5,6b 8.4 Hz, 1H, H-5A), 3.69-3.57 (m, 14H, 6H-4, 6H-2, 
2x(H-3, H-5)), 3.46 (dd, 3J4,5 10.2 Hz, 3J3,4 8.7 Hz, 1H, H-4A), 2.90 (dd, 2J6a,6b 14.4 
Hz, 3J5,6b 8.4 Hz, 1H, H-6bA), 2.61-2.55 (m, 2H, CH-a, CH-b), 2.48 (m, 1H, CH-a), 
2.24 (s, 3H, 3xH-b Ad), 2.18 (m, 1H, CH-b), 1.97 (s, 6H, 6xH-a Ad), 1.91 (d, 2Jc,c’ 
12.0 Hz, 3H, 3xH-c’Ad), 1.76 (d, 2Jc,c’ 12.0 Hz, 3H, 3xH-c Ad). 
 
13C-NMR (D2O, 150 MHz, 298K): ! 173.93, 173.54 (2xN-C=O), 102.53, 102.45, 
102.38, 102.33, 102.18 (2C), 101.55 (7xC-1), 83.39 (C-4A), 81.80, 81.56, 81.40, 
81.38, 80.96, 80.50 (6xC-4), 74.53 (C-5A), 74.09 (C-3A), 73.39 (2C), 73.31, 73.27, 
73.06 (2C), 72.43, 72.36, 72.31, 72.24, 72.18, 71.98, 71.96, 71.94 (3C), 71.79, 71.74 
(6xC-3, 5xC-5, 7xC-2), 71.61 (C-5), 60.46, 60.35, 60.04, 60.00, 59.92, 59.82 (6xC-6), 
52.15 (C Ad quat.), 42.07 (3xCH2-a Ad), 40.15 (C-6A), 35.62 (3xCH2-c Ad), 32.98 
(CH2b), 32.40 (CH2a), 28.97 (3xCH-b Ad). 
 
HRMS (ESI): Calcd. For C56H90O36N2Na [M+Na]+: 1389.5165; Found: 1389.5292  
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!

!
Figure SI7. 1H-NMR "#!$%!<!(600 MHz, D2O, 298K)!
!

!
Figure SI8. 13C-NMR!"#!$%!<! (150 MHz, D2O, 298K)!
 
0 0

!



 
Identification of H-3s and H-5s in CD 8 

!

!

Figure SI9. &'($!)!*+",,-*"++./012"3,!4.15..3!$-67!038!&-6079!&-647!

!

!-!"# !-!"# 

!-!" 



!

Figure SI10. $:';!)!*+",,-*"++./012"3,!4.15..3!&-607!038!&-<79!&-647!038!&-
<7!

!

Figure SI11. $:';!)!*+",,-*"++./012"3,!4.15..3!&-<7!038!&-=79!&-=7!038!&->7!

!
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!

Figure SI12. ?:$';!@A=BC,D!E+"1"3,!"3!*F*/.!GH!

!

Figure SI13. $:';!)!*+",,-*"++./012"3!4.15..3!&-IG!038!&-AG!



!

Figure SI14. ?:$';!@6BC,D!*+",,!*"++./012"3,!4.15..3!&IG!038!&-AG!038!&->GH!
&->G!2,!8.8J*.8!4F!./2C23012"3!0,!5.!K0L.!0/+.08F!0,,2M3.8!&-AGH!

!

Figure SI15. &'($!)!1K.!E+"1"3!01!=H>>EEC!2,!3"1!03!&-6H!



!

Figure SI16. $:';!)! *+",,-*"++./012"3,!4.15..3!E+"1"3!01!=H>>EEC!038!>!"1K.+!
E+"1"3,H!N.!8.8J*.!1K01!1K2,!E+"1"3!2,!&-<G9!*"++./0123M!521K!&-60G!@=HB>EECD9!
&-64G!@>HOOEECD!038!&-=G!@>H6OEECD9!K.3*.!1K.!888!,K0E.H!

!

!
!!! 



!

Figure SI17. 1H NMR spectra of ,J**.,,2L.! 088212"3,! "#! 780$::P0! 1"! 0! <CQ!
,"/J12"3!"#!$%!<!23!%A:H!

0 0



=4%)>'*/.$0 ?+)*.)+%,0 !.$%*+/')*"0 @=?!A!Q.0,J+.C.31,!5.+.! *0++2.8! 01! ABR$!
521K! 0! ST-U?$! 23,1+JC.31! #+"C!Q2*+"*0/! U3*HH! ?K.! ,0CE/.! *.//! @S*VIH=CWD!50,!
232120//F! #2//.8! 521K! P0P>! @IBMXWD! 0YJ."J,! ,"/J12"39! 5K2/.! 0! $%-080C031F/! <!
,"/J12"3!@AH<CQD!23!P0P>!@IBMXWD!0YJ."J,!,"/J12"3!50,!231+"8J*.8!231"!0!>BBZW!
,F+23M.H! ?K.! 82/J12"3! 50,! *0++2.8! "J1! 4F! 0! ,1.E-4F-,1.E! 23[.*12"3! "#! 1K.! $%!
,"/J12"3!@IBZW!0/2YJ"1,D!231"!1K.!,0CE/.!*.//!038!J38.+!*"3123J"J,!,12++23M!@A6B!
+ECDH!7,!0!+.#.+.3*.!.\E.+2C.319!03!.YJ2C"/0+!C2\1J+.!"#!!-$%!038!080C031F/!
8.+2L012L.!B!,"/J12"3!@AH<CQ!.0*KD!23!P0P>!@IBMXWD!50,!82/J1.8!231"!1K.!*.//9!23!
1K.! ,0C.! *"38212"3,H! ?K.! +.,J/1,! 5.+.! 030/F].8! J,23M! 1K.! ^:+2M23! #"+! U?$_!
,"#150+.! ,JEE/2.8! 521K! ST-2?$! Q2*+"*0/"+2C.1.+! 038! #211.8! 0**"+823M! 1"!
+.#.+.3*.!AH!

C+4#%/')*"D! Q.0,J+.C.31,! 5.+.! E.+#"+C.8! 521K! $033"3-Q03323M! ,.C2-
C2*+"*0E2//0+F! L2,*"C.1.+,H! ?K.! *0E2//0+F! 50,! ,.1! 01! ABR$! 038! #/"5! 12C.! 50,!
C.0,J+.8!#"+!0!ABR!12/1!03M/.H!Q.0,J+.C.31,!5.+.!E.+#"+C.8!#"+!$%-080C031F/!
<! ,"/J12"3! @<CQD! 23! P0P>! @IBMXWD! 038! *"CE0+.8! 1"! 0! 4/03`! ,"/J12"3! "#! P0P>!
@IBMXWDH!
!
E",./+#0 $+3>)0 4#.))'*+,3D! &F8+"8F30C2*! +082J,! "#! $%-080C031F/! <! ,"/J12"3!
@<CQD! 23! P0P>! @IBMXWD! 50,! 8.1.+C23.8! 4F! 8F30C2*! /2MK1! ,*011.+23M! @%W'DH!
Q.0,J+.C.31!50,!E.+#"+C.8!01!03!03M/.!"#!OBR!01!A<R$9!521K!0!a.10,2].+!P03"!
'OB!#+"C!Q0/L.+3!J,23M!0!=!CN!&.bP.!/0,.+!01!6>>!3CH!'0CE/.,!5.+.!c/1.+.8!
1K+"JMK! BH=<! ZC! C.C4+03.! 4.#"+.! 030/F,2,H! 7//! *0/*J/012"3,! 5.+.! E.+#"+C.8!
J,23M!1K.!P03"!%?'!,"#150+.H!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
I!'H!dJ2.J9!QH!'"//"M"J4!"#$%&'!()%*'!+#,'!-.H!ABBe9!:;9!fB6B-fB6>H!
A!7H!7+30J89!WH!g"J1.2//.+!/0#$*1230FGG:9!459!6e<e-6e6>!


