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Infrared spectroscopy of hydrogen-bonded clusters with dimethylphenylsilanol
(Kitasato Univ.) Shogo Harada, Fumi Horiuchi, Haruki Ishikawa

To investigate the microscopic nature of hydrogen bonded structures in silanols, fluorescence
excitation (FE) and infrared (IR) spectroscopy of hydrogen-bonded clusters with
dimethylphenylsilanol, DMPhSIOH, were performed. Since DMPhSIOH has one
proton-donating and two accepting groups and also has a trans- and a gauche-conformations,
complicated hydrogen-bonded structures with water and/or methanol are expected. As a
result, the gauche conformer of the DMPhSIOH monomer and DMPhSIOH-H,0 and -CH;OH
1:1 clusters are identified. In these 1:1 clusters, a bridge-like hydrogen-bonded structure was
assigned, in which the OH group of the gauche conformer of DMPhSIOH acts as a
proton-donor and the H,O or CHsOH molecule also forms a n-type hydrogen bond with the
phenyl ring. In the case of the DMPhSIOH-CH3OH case, a different type of the cluster was
observed in the spectra. Details of this cluster are presented in the paper.

(Fi] AARTHEALEB LS/ —I)L (LT SIOH &ERFEBT 5.) [E7ILa—ILDT A
FHELAT, SEFICEEOHEMNEALE-LDT, ASAKRAIHEELEKELZEICHE
LTS, ZOKFFESICOVWTERCEETORNASKITIBAIZITHOATERA, K[HEIC
BIFBIFNARRILFELEAETHONATLEL, 5/ —)LD OH £(X, Si—O—H AHH 120°
T, OH H#EIRERMHA 3720 c M BETH L L E, BEDTILOA—ILOOHELERLDT,
OS5/ —ILOWBHIKFREBEZHLOMNITARL, HLlE, T/ —LEESTCR[HEKERLE
B SRAA—DNTHENADAEAEEIToTE=, LBIOAMESTIE, TZz/—ILOPT7ZY
— W EEDT ) —IDKREEI TRI—DEREHE LI=[L, 2HY, KHAETIEDAFIL
Z2x=)L>Y5/—)L (DMPhSIOH) IZ3FH L1z, DMPhSIOH Tl& OH EMNKFRHEEIZH TS
JOFUSEK HEEROEAE LTEC LIS, PhELTO RN USREL LTE DT, HO
 MeOH HED T O b UiBE L EMEKE
EEeBEER T IEE-SND, F1=,

DMPhSIOH [Z[&trans{& & gauche AN\ TE#E S ’Z{ 9 trans® & gaucheZ!
% (Fig. 1) OT, TOEWVWHLEKLF-N D, 2

% Z T, AE TIE DMPhSIOH B E1A & H;0, ;‘,.M ? > ’mf
MeOH & DKFFHEY FAZ—IZDULT, Fot J o
PHAZEERAVTZEOHMBRMKFREESDEES Fig. 1 DMPhSIOH B E{ANDEE

Mz~ 1=,

[EERAE] AERBRTEIEEERE =Y MEZAWVWTI SR A—FEB LTz, AEICHERLR

KEZH/S1=HIZ, DMPhSIOH [X 50 °CRI# T, MeOH [¥-10°C, H.O [EE;R TR =, %
NEN He HREREL, WNILR/ AW LEZEF ¥ UN—RIZESF Lz, EFHLI5X
A—xt L, BIEMERARY FILZEBIE Lz, 51T, Ko - L5 (R-UV) ZEHIESHKE
FHAWTYOSRAEI—DFHNARYT ML, R—ILIN—ZV 5 ARG FMLOBIEZEIToT=e 75
A2 —DRFELEE T CAM-B3LYP(D3BJ)/6-311++G(d,p) L NIV D E AEA%IER (DFT) &t
ETRDEze R —ILEFIE0.9450 & L1=,



[#£58 - %] Fig. 2(a) T
DMPhSIOH &KERWHZEDH
KRB RARY bILERLTz, 37262
cm? M3E VN> K% DMPhSIOH
HEA®D 0-0 NV RERBLT-.
37398 cmt [ZERML 1= %3 20 cm B
N7aTLyarvEFESNVER
% DMPhSIOH-H,0 1:1 ¥ S X2 —
DNV RERBLIZ. Ch DNy
F#7O0—JICHAWTAIE LR
HRRY KL% Fig. 3I2RYT . BE
KDOFHNARY FJLIZIE OH i
RN/ N R 1 ALABENEZLD
T, TN+ Tl trans B A gauche
BhDREIXTEAL, OH HBiElk
A D DMPhSIOH-H0 1:1 9 5
AA—DFNARY LLIZIE 3 K
DN B NT-, DFT 5TETH
bN1L1Y 5 RI—DREEHEE
TIXFig. 4 IZRLT=& 312, KHT
A k2R EKE L TDMPhSIOH D
OH EEcBKFIHES, oo
B{RE LT Ph EEnBKFRHFES
LT&Y, DMPhSIOH (& gauche
BZE>TWS I &b oz, /N
VEREA—CHEE<BERELTL
5 &M, KEDLLIYVFRE—
NHEE% Fig. 3(a) £ IRE L 1=, DFT
HEIZk B &, CHBERS/ N4 —

V& trans & & gauche B TELA

Rondh, BHEKRE 11 TIXEVWSLGZWI &N G, Bk
DMPhSIOH-H,0 1:1 ¥ 5 X2 —0 CH {##EIREIEE D AR Y
FILLEBLT=EZ A, Fig. 3DESITRLS—HT 52 &hhh
o2f=. LE=A2T, BEKE gauche B THDERBELT=. X
[CDMPhSIOH & A 52/ —ILZAW-IGEDREZT o=, &
SRERARY ML Fig. 2(b) IZRLTfz. A%/ —ILERAWNS

DMPhSIOH monomer
(a) DMPhSiIOH/H20

DMPhSIOH-H,0
T

ol on

(b) DMPhSIOH/CH30H

DMPhSIOH-CH30OH
1

ol

37100 37200 37300 37400 37500
Wavenumber / cm™!

Fig. 2 (a) DMPhSIOH/H0, (b) DMPhSIOH/CHzOH %M

HABEINRY ML

(a) DMPhSiIOH monomer
calc. L

(b) DMPhSiIOH-H20 1:1 cluster

||Illllll|||||||||||||||Illll| "‘" ||||||||||||||||||||||||||||||||||||||||
2900 3000 3100 3400 3500 3600 3700 3800
IR Wavenumber / cm

Fig. 3 (@) DMPhSIOH, (b)DMPhSIOH-H20 Dok R X%
kL

obs.

:

obs.

calc.

-

Fig. 4 DMPhSIOH-H20 1:1
73X —DORELEE

&, KDFZEEFEBY, BER 0-0 Ny FOEREAICE
N BN, COERKERDLNENY FORBICOVWTIIBETRERNLSFETH S,

(5% %]
[1] LD, %21 EHFHH
2] WA, %22 ANFH*H

L04 (2021).
L10 (2022).



