Synthesis and Nanostructural analysis of Hybrid Materials
Composed of Oligosaccharides and POSS
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Figure 2. MALDI-TOF mass spectra of Glc< BPOSS (red), Glc,-BPOSS (orange), Gle,-BPOSS (green), and Glc,-BPOSS (blue);  Figure 3. SAXS profiles of (a) Glc,~BPOSS, (b) GlcrEPOSS (c) Gle;-BPOSS,

Figure 1. 'H NMR spectrum of Glc,-BPOSS in pyridine-d; (600 MH2).
asterisks indicate peaks attributed to [M+K]*. and (d) Gle,-BPOSS. All samples were annealed at 200 °C for 4

B . MALDI-TOF MS [Glo,-OPOSS + Nal* SAXS
[Gle;-OPOSS + Na* 5 %o
m E_ Gl 0POSS @&
& 100°C.4n
N LA S o {
Jm et g S eort K2 i . .
\ /A E 8 A15
i—\-0—Si<; = [ phase
. )OV\*'/Q:Q ISkt il
)4,( )4/( - \'kk E = Glc,-OPOSS
OPOSS-SH = &8 130°C, 4h
OH Glc,~OPOSS (n=1and 2)
Gle,~CH=CH; (n1=1and 2) hv, DMPA in THF/methanol
m L | N
v These hybrid materials were successfully synthesized. i "l L il n — e
aanasl 1 Pphase
v These hybrid materials are monodisperse (they have a single MW) 10}]0' ! 1;00' “xoov 15}]0' 1;00' ! 20})& ! ZQLJ 10 20 30 3= 98 nm
- : miz q[nm~)
v - |
OPOSS co"ta"“"g materials formed Frank KasPer (FK) phase’ A15 phase Fliu!e 4. MALDI-TOF mass spectra of Glc,.-OPOSS (red) and Glc,~OPOSS (blue). Figure 5. SAXS profiles of Glc,-OPOSS (upper) and Glc,~OPOSS.
H i SAXS o
AB,-type Hybrid Material g oopross, @
2 y e ri aterials (@ Gle,~(BPOSS), ®) & 200°C, 4h
MALDI-TOF MS 200°C, 4h Poor order e —quenched «
[Glc,~(BPOSS), + NaJ* y A15 phase
2550.5 (0bs.), 2548.8 (cal.) A g =9.1nm
g [ 3
- S Glc~(BPOSS -
on [Glc;~(BPOSS), + NaJ* 3 s o1252:)"C 4h " 3
Nﬂm o J“ 2388.7 (0bs.), 2386.8 (cal) % < i % Gloa-(BPOSS),
%, o e 8 [Glez~(BPOSS), + Nal* = 2 200°C, 4h
"Ho S "\)1 22255 (obs.), 2224.7 (cal) ; é R g hed
7y . 1= 82 Gl,~(BPOSS), £
[Glc,~(BPOSS), + Na] i 2 200°C, 4h g
2064.3 (obs.), 20626 (cal) L = ' =
162.3
Gle,~(BPOSS); (n = 1-4) a=43nm,c=6.9nm A15 phase + DDQC
L e e e e L L R L e LAt ] T T T 1 a=4.1nm c=6.9nm agup = 10.2 nm
1400 1600 1800 2000 2200 2400 2600 2800 3000 1.0 2.0 3.0 4.0 1.0 2.0 3.0 40 ,=102nm c=9.5nm
e qnm™] q[nm™]
Figure 6. MALDI-TOF mass spectra of Glc,~(BPOSS), (red), Glc,{BPOSS), (orange), Glc,~(BPOSS), (green), and Glc,~(BPOSS), (blue); Figure 7. SAXS profiles of (a) Glc,~(BPOSS), annealed at 200 °C (upper), Glc,~ (BPOSS) annealed at 160 °C (middle), and 200 °C for 4 h. (b) Glc,~(BPOSS), (upper)
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Figure 8. MALDI-TOF mass spectra of Glo,~(OPOSS), (blue) and Glc,~(OPOSS), (red); asterisks indicate peaks attributed to [M+K]".  Figure 9. SAXS profiles of Glc,{(OPOSS), (left) and Gle,<(OPOSS), (right).
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v Monodisperse hybrid materials were successfully synthesized.
v These hybrid materials formed A15 phase (FK phase), o phase (FK phase), and dodecagonal quasicrystal (DDQC)

Conclusion

» Afacile synthesis method was established for hybrid materials composed of POSS and oligosaccharides.

» Through this method, spherical and cylindrical domains, which unobserved in conventional PDMS and oligosaccharide systems, were successfully formed.

» The alkyl-chain in the POSS segments was found to have a significant impact on the self-assembly behavior, enabling the construction of high interfacial
curvature morphologies.

» AB,-type hybrid materials were readily formed various spherical packing structures, including FK phases and DDQC.

» Accordingly, molecular design guidelines were established for achieving diverse spherical morphologies in inorganic-sugar hybrid materials.




