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Synthesis of Tris(silatranyloxyethyl) amines from Siliceous Mudstone
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1. A4

T dFAOl = FAAE A S, ARAEE EE LAY Hoko I4F9 985
2 AREEHI glow, 53] 45Al Ade B4, At FAAS A% EUEd, a9
A dAdY FAAE ToE Fol AHEEHI

A Aol diZA FAAUHLS a5 Y E3 & S, dEE FAstE 52
Aat el a5 8o WS A EdAstEy G vk dHS o] WS SO o] 7HA
Wio] d#A glow, ojef o] AFA] Ao WS AE F&olY setEe &
Moy, dd FEQA Hg7tE 482 EFA] ATS Axsts Hyel Uis A4 &
Hx Aol A9 gl AAolth (Kemmitt et al. 1998, 7 H 5F,%3] % 2007)

Aol M e 233 AF ddolA AFHE FEold] Tl Aejvt FERSE F7I
A2 eSS Alxste Vles AEetr] 98 Hevket Efdggolylo] wkgate] T4
dAtol=o] Al EaduEgd S Ao dolnls st on, of FAdNSolA A
A7bze] frEk, RS2, whEAIRE AEvket Eoggolile] & Fo] EjadTiEd}
dE Ao dolrle] Aol mlx= Gkl e AEsHT

2] < v 0}7] 40}04 e 244 é_la]a'}—g— A}
&3t NaOH< 3N %9 A¢ks a2 AFE3FSlal, Triethanolamine Al ##F S %

3 THete] Abgsdth
EfadgdEgtd SA|dEolul s YL v 2 (Kemmitt et al. 1998, 714
1,335 2007) GAF &3 287} triethanolamine, NaOHS 250mle] Svty S8 2=
o i, TFIAN=S &5 WAVE FEFeh o] EFES 180 - 230TC 2EWSNA 1 -
AANZE dbgetdom | o] NEgoA AHHE B2 FTRFIIY AAZC LA A F ATt
o] Eg]ogtgolile HFoA FFate] AAS Y 12 vbg A=

0
120 vhe, FEFHE ostste] v wgEe A
o FHtel MEUERS AAG T, wol &
89 E¢zdstEad S A golu e

.

43 7F= 1H-NMR¥# 13C-NMR Z~¥EH

EAE S ARESEA MR ~#E% £27]7]%= Bruker 300MHz %+ Varian 500MHz
= Alg3tdth. =3 wks-o] AAEL LC Separation = Waters HPLC system(waters,

USA), Mass Spectrometer © Micromass Quattro microTM API(Waters, USA)E A}-&3}
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E gt (tris-silatranyl) 9] 8.3 AFEE< N[CH,CH,0Si(OCH,CH,)5N]9l EAE g2l st
7b gom  #He MBAE  NCH,CH,0Si(OCH,CH, N3 HOCH,CH,NICH,CH,
OS1)OCH,CHy)3N1, ol 71:1%F 2zt 270 ] AetEetd ) 17]9] AetEdo] e
EgaduEgtd S Ao dolrle] w297 2HS gk AT frEFol
o MA= FFS HESA Fig. 1ol AF &3 A7 (18.0g, 0.284mol), E ol
ol7l (59.6g, 0.4mol), NaOH(0.4g, 0.0lmol)S 250mle] T <ute F2kx=e] Y 210T
ANZE Bkgst A9 AaTbmo] f7Fo] 20, 60, 100 mé/ml ¢ ol tig Adglgpe] w
= e Aol t&%%% Aa7bzo] frigo] nldste] S7kskd o™, 100mle] 745
2 96.3%°|H, o]} frige]l FUlstod R wkg&o] A9 LA o] whEoA =
&0 Foldd wet A= o dx FUteHA "ok wepA "4 T}

2

l

3 AE BS Bfo g wjEsHA] EelAl FHof whg&o] vrolx A HTh

Eadegtegtd S Ao dolrle] FAgukgol A FHulsFo] REg&o A= JITFS HES

A AE3 AE7F (18.0g, 0.284mol), ET ol grLoldl (59.6g, 0.4mol)<
250mle] vt Eepaae] @i AAavbse] frEFo] 100 m/ml, ¥hE% 210T el A 44
ke A9 ZulE 0 - 0.8g(NaOH 0.08moDell that Ae]7ke] vh38-S e Aot}
= 0, 0.1, 0.2, 0.3, 0.4, 0.6, 0.88gel A w388 Z+7} 28.0%, 32.2%, 65.2%, 93.2, 99.6%,
96.2%, 945%= ZvlaFo] 04g7tA & WHE&o] FUtsl o, 1 ol wholME W
5L 0k7} ‘/‘ro}z]—‘ 7461:0 _Hi%]\\j—.
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Fig. 1. The relationship between reaction Fig. 2. The relationship between reaction yield
vield and No Gas flow rate in synthesis and NaOH(g) in synthesis reaction of
reaction of tris- (silatranyloxyethyl) amine tris(silatranyloxyethyl) amine from silica.

from silica.

EelsdetEdd S Ao dolne] UGN Eelolergelna Aelvbe] whgugol

whggo] HxE JFS HESYT Fig. 3& 4F &3 ﬂ 7} (18.0g, 0.284mol), E ol
B0l (59.6g, 0.4mol), NaOH(0.4g, 0.0lmol)S 250mle] Sotwvbet Zelxa=d] Y A4
7b2=9l el 100 me/ml, W5 210TolA 441 wkgol A A rhe] wbs-&& e
Aoty o] YA EgoetZoliizt nAH A FHolge Azt wkgu|&o] 1, 1.5
2.0, 25014 w882 Z+7F 53%, 86%, 98%, 80%°llow wkgH|&o] 209 A$ MY =
& s yeEddg. 28y Efelwtolilyt AHA A kel whEu]&o] 1, 15 20, 25
oA wH&-&-o Z+7b 36%, 36%, 40%, 38% O & ofwli} A ste] B o] athA S WA
gokom ol AAA Herte] whE&o] HAFAE Aegte] vl AA ] PF5s HoFrh
EATGE Ao golnl o] gAgukgo A Wk w7 Wh3go W= JIFS A

IJ
STt Fig. 4% B Ase Ao we 294 e (18.0g, 0.284mol), E ] ol gh-o}rl
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(59.6g, 0.4mol), NaOH(0.4g, 0.0lmol)= 250mle] S vty Zex=ae] Y dA7~29 #
Zo]l 100 ml/mlol Al 4A)17F ¥ES-& A9 Wb % 180 - 230T oA Hhg2%o st g7}

of WHg&S YEhd Zlojth Aol A= whE2% 180, 190, 200, 210, 220, 230C el A
WS-8 Z+2F 60%, 86.2%, 93.5%, 99.6%, 94.8%, 96.2% % WFS-&-2 180914 210C7HA =
Mg ewr mobol mhet wggol Fldgont, 1 oY EEoAE WM& o) b
ol A= AEgS BEAv. a8y Z2AA AdEvles vhE2% 200, 210, 220, 230, 240, 250 Tl A
HH8-8-2 77 20%, 26%, 42%, 49%, 814%, 62% 2 HFH$&2 20014 240C7HA = wHs2
b wobgol et whg&ol FrhsHE O, T o] ge] SEoIAE MR ik WolAE
BEs BT oAMERY Aol Aert A48 Aest Bop w2 e vha, vk
FEE AUHOR e AL % 7 Qon, ol Heste] wgAol By froz A
7hv,

3= g w .

= & E
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Fig. 3. The relationship between reaction yield Fig. 4. The relationship between reaction yield

and TEA/SIO; ratio in synthesis reaction of and reaction temperature in synthesis reaction

tris(silatranyloxyethyl) amine from silica. of tris(silatranyloxyethyl) amine from silica.

EolzdetEshd S A golne] gy
SO WEG ATk WES-Fo] WA & o —
F& ESAT Fig. 5= 4 YT ol T
27} (180g, 0.284mol), Elo]g-go}nl T '
(59.6¢, 0.4mol), NaOH(0.4g, 0.0lmol)< 2 =
250mle] T ovle ZEfa=o] Ya A4} E .l
220§kl 100 mé/ml, WS %E 210T ol 5 o
A EESAIRE 1, 2, 3, 4ol A Aelghel whg =t /
&2 tehl Relth WAL 1, 2, 3, 44 )
Z_]")ﬂ/ﬂ ‘i%%% 7~]|'7~]|' 33%, 78%, 92%, Reacton Times [hr)
9% = F7FstAem, 1 o] WEEAIZE  Fig. 5. The relationship between reaction yield
< ZAA Fodx dbg&o AY dAHNA and reaction time in synthesis reaction of
). tris(silatranyloxyethyl) amine from silica.
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s EaAGe] v AYANGFAel) i A4 Aelteh Eelolgrgoluel
EelsygetEddS Aol A4S F7b AT o] g FelA Wastrel #3
WHg A7, AElgtsl Ede ol v &o] met wego]l @43 et 2
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& Fod & ANk FolgorRY Eesddeds Aol o
AaE97], oF 210C9 &%oA 0.1mol%4 Fvl NaOHS #H7hst¥ wkg-<&
(g moln, ofm] WS &L 99.6% otk
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