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Experimental details

Synthesis of (t-BuO),MeSIOH.

Potassiunmtert-butoxide (t-BuOK, 25 g, 0.22 mol) was dried vacuo in a three neck
flask (500 mL). After hexane (150 mL) was added itite flask under Natmosphere,
trichloromethylsilane (MeSiG| 11.8 mL, 0.10 mol) was dropped into the samekflas
and the mixture was stirred for 1 h at 0 °C ancdh thired for 4 h at room temperature.
The molar ratio of-BuOK / MeSiC} was 1/2.2. KCI and exces8uOK were removed
by filtration under N atmosphere. Then, yellow clear liquid;BuO)MeSiCl, was
obtained after evaporation of the solvent. The ipdgg of the formation of
(t-BuO)MeSiC} and its hydrolysed/polymerized byproducts was wketl on the basis
of the?®Si NMR spectrum of the product, because no sigtiaésto those species were
observed. Excess of pyridine and water were add€dBuO),MeSiCl and stirred for
0.5 h at room temperature. After separating theewktyer from the organic layer,
residual organic species probably containing sllagroups in the water layer were
extracted with hexane. The extracted organic speiciehexane were added into the
separated organic layer, and the mixture was debgdrwith anhydrous N&O,. The
possibility of the formation of disiloxane speciggring the treatment with water was
excluded because no signals due to the species aobserved. Colorless clear liquid
((t-BuO)LMeSIiOH, 11.0 g, vyield 52.7 %) was obtained by evafon of the solvent
after the solid residue was removed by filtration.

(t-BuO%MeSiCl."H NMR (500 MHz; CDC}; 25 °C; TMS)5 = 0.41 (s, 3H), 1.36 ppm
(s, 18H);*C NMR (126 MHz; CDC{; 25 °C; TMS) = 3.9, 31.5, 75.0 ppni®Si (99
MHz; CDCl; 25 °C; TMS)S = -43.3 ppm (1Si, B).

A small amount of hexane remained.

(t-BuO%LMeSiOH.*H NMR (500 MHz; CDC}; 25 °C; TMS)$ = 0.16 (s, 3H), 1.33 ppm
(s, 18H):**C NMR (126 MHz; CDC{; 25 °C; TMS)8 = -0.6, 31.7, 72.5 ppn®Si (99
MHz; CDCk; 25 °C; TMS)8 = -50.8 ppm (1Si, 9 ; HRMS (ESI, 1500V) calcd. for
CoH,,05SiNa’ [M+Na]*: 229.1230; found: 229.1232.

A small amount of pyridine remained.
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Synthesis of (MeO),(CH»=CH)SiCl.?

BiCl3 (0.2697 g, 0.86 mmol) was dried vacuo in a Schlenk flask (200 mL). MeCN
(10 mL) was added into the flask under &imosphere and the mixture was stirred until
BiCl; was dissolved. Trichlorovinylsilane ((GHCH)SIiCk, 10.7 mL, 0.084 mol) was
added into the mixture at 0 °C, and thedsutyl methyl ether (22.9 mL, 0.193 mol) was
dropped into the mixture. The mixture was stirred@ h at room temperature to form
yellow clear liquid. The molar ratio of (GHCH)SICk / t-butyl methyl ether / BiGl
was 1/2.3/0.01. Although (CHCH)Si(OMe} was also present in the solution, proved
by NMR data (please see Figures S7-9), the solwtias used for alkoxysilylation of
(t-BuO)xMeSIiOH without further purification because (&€H)Si(OMe} does not
possess SiCl groups, therefore it does not affectéaction. The formation tdrt-butyl
chloride was confirmed, which also indicates thecpeding of methoxylation. Because
the presence of this compound does not affect dlewiing reaction, the solution
obtained in this stage was directly used for thextnstep of silylation of
(t-BuO)MeSIiOH.

(MeO)(CH,=CH)SiCl. *H NMR (500 MHz; CDC}; 25 °C; TMS)$ = 3.61 (s, 9H),
5.91-5.97 (dd, 1H), 6.08-6.12 (dd, 1)), 6.19-6.22 ppm (dd, 1kté@ns)); °C NMR

(126 MHz; CDC}; 25 °C; TMS)3 = 51.2, 128.8, 138.6 ppmiSi (99 MHz; CDC};

25 °C; TMS)5 = -40.1 ppm (1Si, ).

(CH,=CH)Si(OMe}; as a byproductH NMR (500 MHz; CDC}; 25 °C; TMS) 3.56 (s,
6H), 5.82-5.88 (dd, 1H), 5.99-6.03 (dd, tH), 6.14-6.17 ppm (dd, 1lktans)); °C

NMR (126 MHz; CDC}; 25 °C; TMS)s = 50.5, 128.0, 137.7 ppmi®Si (99 MHz;

CDClg; 25 °C; TMS)8 = -55.3 ppm (1Si, 9.
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Synthesis of (t-Bu0),MeSiOSi(CH=CHj)(OMé€)s.
Pyridine was added to the solution containing (M€OH,=CH)SIiCl described above.
The mixture was cooled at 0 °C and a hexane soluiot-BuO),MeSiOH (11.0 g,
0.053 mol) was dropped to the mixture. The molaroraf (t-BuO)pMeSIiOH /
(MeO),(CH,=CH)SIiCI was 1/1.1. The mixture was stirred for 8&in at room
temperature and excess pyridine and methanol weddedafor methoxylation of
remaining SiCl groups. After stirring for 30 min edom temperature, the solvents
(hexane and MeCN)tert-butyl chloride, remaining pyridine, and methanoeres
evaporatedn vacuo and the solid residue was removed by filtratioellotv clear liquid
(11.1 g, yield 64.6 %) was obtained after vacuustiltition.

(t-BuO)MeSiOSi(CH=CH)(OMe).. '"H NMR (500 MHz; CDC}; 25 °C; TMS)$ =
0.15 (s, 3H), 1.30 ppm (s, 18H), 3.56 (s, 6H), 588 (dd, 1H), 6.00-6.05 (dd,
1H(cis)), 6.08-6.12 ppm (dd, 1ttans)); **C NMR (126 MHz, CDGJ, 25 °C, TMS)s =
-0.3, 31.7, 72.7, 129.7, 136.5 ppftSi (99 MHz; CDC}; 25 °C; TMS)8 = -61.7 (1Si,
), -64.2 ppm (1Si, I; HRMS (ESI, 1500V) calcd. for &H300sSbNa" [M+Na]:
345.1524; found: 345.1524.
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Synthesis of CI(CH,);SiCI(OMe),.

CI(CH,)3SICI(OMe), was synthesized according to a manner similanecsynthesis of
(MeO),(CH,=CH)SICI. CI(CH)3SIiCl; was used instead of (GHCH)SICk in the
synthesis of (MeQJCH,=CH)SICI. CI(CH)sSi(OMe) was also formed. (please see
Figures S13-S15) As mentioned above for the syrghels (MeO)}(CH,=CH)SICI,
CI(CH,)3sSi(OMe) was not removed because CIl(£4%i(OMe) does not affect the
synthesis of compourt

CI(CH,)3SiCl(OMe). *H NMR (500 MHz; CDC}; 25 °C; TMS)5 = 0.98~1.02 (m, 2H),
1.89~1.95 (m, 2H), 3.53~3.55 (t, 2H), 3.61 ppmbts); *C NMR (126 MHz; CDCY;
25 °C; TMS)8 = 12.0, 25.9, 46.8, 51.3 pprfiSi (99 MHz; CDC}; 25 °C; TMS)§ =
-27.0 ppm (1Si, B).

CI(CH,)3Si(OMe). 'H NMR (500 MHz; CDC}; 25 °C; TMS)s = 0.75~0.79 (m, 2H),
1.86~1.89 (m, 2H), 3.52~3.53 (t, 2H), 3.57 ppm9Its); *C NMR (126 MHz; CDC};
25 °C; TMS)3 = 6.8, 26.3, 47.4, 50.6 pprfiSi (99 MHz; CDCY; 25 °C; TMS)3 =
-42.8 ppm (1Si, 9.
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Interpretation of the *C NMR spectra of compound 1 hydrolyzed for different
reaction times (Fig. S16) and the assignment of signals.

Interpretation of the*C NMR spectra of compound hydrolyzed for different
reaction times (Fig. S16) and the assignment ofatggare discussed here by focusing
the signals due to vinyl group of compouhdrhe reason why vinyl group is chosen for
the discussion is as follows. Chemical shifts ob tearbon atoms of vinyl group are
affected by the variation in the environment ofaBm linked to vinyl group, and the
degree of variation is different betweenGCH~CH, and -SICH£H,. Therefore, vinyl
group is suitable for discussing the structurahdfarmations of compound than
methyl and chloropropyl groups.

Many signals due to vinyl groups around 130 ppm6 fapm and their variations in
the chemical shifts during the hydrolysis and caorsa¢ion are discussed as follows.

1) A. Gordillo et al. reported that th&C NMR signals due to -SH=CH, and
-SICH=CH, of triethoxyvinylsilane appeared at 129.2 ppm &8V.4 ppm,
respectively’ When triethoxyvinylsilane is hydrolyzed to form
monosodiumoxyvinylsilanediol the signals due toGIS+CH, and -SiCHEH,
shift to downfield and upfield by about 3 ppm an® ppm, respectively. It
should be noted that in the case of ref. 3, thestamioce is monomeric. On the
other hand, the substance studied here is oligoraed the effect of neighboring
Si on the chemical shift should be large, if wesidar the electron withdrawing
effect of siloxane bon#ithough this is rather qualitative.

2) According to Cai and Webérthe **C NMR signals due to -SH=CH, and
-SICH=CH, in 2,4,6-trivinyl-2,4,6-trimethylcyclotrisiloxane appeared at
134.2~134.4 ppm (the variation comes frocis-trans conformation) and
135.5~135.8 ppm (the sanges-trans conformation), respectively. And the two
signals appeared at 133.3~133.5 ppm and 136.1~13ppin for
2,4,6,8-tetravinyl-2,4,6,8-tetramethylcyclotetragdne, respectively.
Consequently, by the increase in the ring size,ughigeld shift is observed for
-SICH=CH, and the downfield shift is observed for -SiCE.

On the basis of these interpretations, we considerassignments ofC NMR
signals around 130 ppm ~ 140 ppm.

i) The assignments for the signals

Many **C NMR signals observed around 132.6 ppm, around21@dm, and around
135.5 ppm can be assigned toGBECH, (Si atoms do not participate in the trisiloxane
ring formation), -SCH=CH, (Si atoms participate in the trisiloxane ring fatmon), and
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-SICH=CH,, respectively. The reasons for these assigmeatshaxwn below.

a) Gordilloet al. reported that th&C NMR signals due to -SH=CH, and -SiCH€H,
of trialkoxyvinylsilane shift to downfield and upfd by hydrolysis, respectively.

b) The shift of -SCH=CH, is larger than that of -SiCHzH, because the distance from
the hydrolysis reaction sites (-SiOMe) to GHi=CH, is shorter than that of
-SiCH=CH..

c) On the basis df’Si NMR measurements (Fig. 3), compouini$ converted to cyclic
siloxanes by hydrolysis and intramolecular condeosa

d) By comparison th&*C NMR signals reported by Cai and Webeith our data, we
can conclude cyclotrisiloxanes are formed by hydislof compound.

e) As shown in Scheme 2, two kinds of cyclotrisiogs are formed, one contains Si
atom having a vinyl group within the cyclic struetiand the other does not.

f) According to the two papets the signals due to -SiCKGH, appear in almost same
chemical shifts, irrespective the molecular streegu (monomeric and cyclic
compounds). On the other hand, the signals dueSi6H=CH, of monomeric
compounds appear upfield than those of cyclic camgs. Therefore, the signals
around 132.6 ppm are assigned t&C$+CH, whose Si atoms are not involved in the
trisiloxane ring formation, and the signals aroub®84.2 ppm are assigned to
-SICH=CH, whose Si atoms participate in the trisiloxane fiorgnation.

i) The decrease in the number of signals can Ipéaged as follows.

Because compourntcontains six -SiOMe groups, very many kinds of esales will
be generated by hydrolysis and intra/intermolecatardensation of compourid In
fact, the initial step of hydrolysis (0.5 h), a loft signals are observed in the range of
130 ppm ~ 140 ppm. These signals can be assignedotecules in which a few
-SiOMe groups are hydrolyzed. The decrease in tineber of these signalsin 1 h-3h
is explained by the reduction of the kind of molesuafter full hydrolysis of -SiOMe
groups. After 2 h -3 h from the beginning of thallolysis, the formation of cyclic
siloxanes is suggested B3I NMR measurements. Therefore, the strongest (i8ak?2
ppm) can be assigned to the cyclic siloxanes. Tterged spectrum after 2 h from the
beginning of hydrolysis showed that the signal 34.2 ppm has a shoulder, and the
enlarged spectrum after 3 h indicated the two $sgaal34.2 ppm. These signals can be
caused by the formation of stereocisomers of cyglaxanes.
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