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Synthesis of permethylated cyclodextrins

Danai Sujaiya”! Keiko Takahashi™

Cyclodextrins (CyDs) are naturally occurring a-(1,4)-linked cyclic maltooligosaccharides, consisting
of six, seven to eight glucopyranosyl residues. Three hydroxyl groups are situated on the rims of the
hydrophobic cavity. Treatment with methyl iodide and sodium hydride (NaH) in dry DMF gave
permethyl-O--, y-CyD and permethyl-O-hydroxypropyl-p-CyD. Purification was carried out with
column chromatography and identification were confirmed by NMR and MALDI TOF-MS spectra.
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Cyclodextrin(left) and PLLA(right).
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Scheme 1. Reaction process.
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Figure 2. Suggested mechanism of the structure of PLLA with MBCyD.
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Table 1. Conditions and results of methylation.

conditions yield
e CyD CyD/g(mmol) NaH/g(mol) CH3I/mL(mol) temp./°C time/h /g (%)
1 o-CyD 6.00 (6.0) 8.20 (0.570) 43.60 (0.700) r.t. (26) 24 n.d.?
2 a-CyD 3.53(3.0) 5.37 (0.129) 6.00 (0.096) r.t. (20) 24 1.08(23)
3 v-CyD 3.53(2.6) 5.37 (0.129) 6.00 (0.096) r.t. (15) 48 1.84(41)
4 HPa-yD 3.54 (2.8) 5.39(0.129) 5.97(0.096) r.t. (15) 48 —b
5 HPB-CyD 4.43 (3.0) 12.26 (0.162) 7.53(0.121) r.t. (15) 48 —

a) i C IR T RAF BANRE. b) G A BRI BRI E

—3.82(t,t, m, dd 30H, H3, H4, HS, H6, H6"), § 5.02 ppm (d, 6H,
H1), MALDI TOF-MS: m/z Calcd. for CssHosO30Na': 1247,
Found 1247.66.
Octakis(2.3,6-O-trimethyl)-y-CyD: TMyCyD

v-CyD (3.53 g/2.6 mmol)% 2K T 200 mL D iz
DMF |Z¥fi# &4+, NaH & CHsl % VT, a-CyD & [RIEEIZ
BLER L, A9 g, IR 41%) % 437-. '"H NMR (500
MHz, CDCLs, ppm): & 3.19 (dd, 8H, H2), & 3.35 (s, 24H, CH3), &
3.48 (s, 24H, CHs), 8 3.64 (s, 24H, CHs), 5 3.50 - 3.85 (40H, H3,
H4, H5, H6, H6), § 5.23 ppm (d, 8H, H1), MALDI TOF-MS:
m/z Caled. for CssHosO30Na™: 1655; Found 1655.26.
PermethylHP-CyD:PMHPCyD

HP-a.-CyD (3.54 g/2.8 mmol), HP-B-CyD (4.43 g/ 2.8 mmol)
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Figure 3. "H NMR spectra of TM-a-CyD in CDCl; and a.-CyD.
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Figure 4. "H NMR spectra of TM-y-CyD in CDCl;.
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Figure 5. MALDI TOF-MS spectrum of run 2.
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Figure 6. MALDI TOF-MS spectrum of run 3.



58
FOSGAf & IUE % Table 1 12229, run 3,4, 5 (XGIREN
RN R WKIGR 2 Lz, & CyD FHERO G
WZEE L TWAD T2 &Il LT 5. MALDI TOF-

IZ& B & FNEH 1247.66,1655.26 D — 7 ZEHIL,
INEFEENENOHEBMEIZ Narx2 2 724 T &
[M+Na*]=1247, 1655 & IFIF—% L 7=(Figure 5, 6). & 5IiZ
'H NMR (ZBWT, AFVHEHRD > 7 F L3, CyD HEk
TN a—AEERRO T T Tl & HITEAR R < B
S, oL v a—2EEE AFEDOHIE 1.9 T
b5 LRI (Figure 3, 4).
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