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Study on Aldehyde Hydrosilylat

ion Selectively Catalyzed by

Organotin Oxo Cluster
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Abstract The organotin oxo clusters show excellent catalytic activity to many organic synthetic reactions.
In this paper, a kind of organotin oxo cluster [Bu,Sn(OH)OT{], (OTf=CF;S0O;) was synthesized by Bu,SnO
and TfOH simply, and the reductions of aldehydes catalyzed by [Bu,Sn(OH)OTf], were studied. The results
showed that [Bu,Sn(OH)OT({], had excellent activity and selectivity. Only the aldehyde groups could be

catalyzed, while the competitive groups such as ketone, ester, alkene, alkyne groups in one molecule or

competitive compounds in one reaction system could not be catalyzed.
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1.1 UEBE5IRF

P BT ok 43 B2k, 1 1H Wako B Aldrich .5
A, RAEA SR A, A E AT T R R
Daiso gel IR-60. '"H NMR, *C NMR, ""F NMR #1 '"°Sn
NMR #J2% ] JEOL Lambda 300 #1 JEOL Lambda 500 #%
HESEARAX.
1.2 4#1L3[Bu,SN(OH)OTH, (1B & B>

7% Bu,SnO (498 mg, 2.0 mmol)HJ 57K CH;CN
(30 mL)yFWR &N TOH (300 mg, 2.0 mmol),
S TR S h Rt R RNV, 1k, WARIETE, WUk R L
B, ARG E A A RN

8

TfO o] OH

N N M2

TfOH Ssnl snl

BuzSn0 ——— 07 | ~07 | ToTf
Bu H Bu

1

&Y 10 WE 97%, LR, 'H NMR (ace-
tone-ds, 300 MHz) &: 0.85~0.97 (m, 6H), 1.32~1.47 (m,
4H), 1.65~1.95 (m, 8H); *C NMR (acetone-ds, 75 MHz)
d: 13.8,13.9, 27.0, 27.2, 27.3, 27.5, 120.9 (Je.r=319 Hz);
F NMR (acetone-ds, 300 MHz) : —78.1; '"’Sn NMR
(acetone-dg, 282 MHz) 0: —203.2.

1.3 FHREBESLEN

IR 1A K (106 mg, 1.0 mmol)FALAH) 1 (3.8
mg, 0.005 mmol)ff) 57K CH;CN (3 mLyFHH A =2
FEfkde TESH (175 uL, 1.1 mmol), FE#E 3 h, 15155,
I EtOAc (10 mL)FI H,O (2 mL), #ii#E 10 min,
EtOAc L 3 (5 mLX3), &IAHLZE, J/K MgSO,
T, Tk, WCRIEVR, BR R LW, BREREEEAT,
FA R 1R SRR A 21, Vi Vvel, 193
TEEBAAZE (100 mg, 93%).

'H NMR (CDCls, 300 MHz) 6: 7.28~7.21 (m, 5H),
446 (s, 2H); °*C NMR (CDCl;, 75 MHz) &: 140.96,
128.44, 127.43, 127.00, 64.74.

1.4 ZTHRERNEHKRERE

# TESH (175 pL, 1.0 mmol) I AZZE (106 mg,
1.0 mmol), FFER(171 mg, 1.0 mmol)FHLE4 1 (7.8 mg,
0.01 mmol)[JE7K CH;CN (3 mL)# L, &l FHiHE3 h,

b RV IR ZE B, AN 14- R L4E(1.0
mmol)E A Fx, MIEIRAY) 'H NMR, 4347 o] 4128
WA 98%, “REREMI IR AT 99%.

2 RS

21 HFATRSHEERAMBESNRE
KA VUL T 22 0T 7 A 7 5 BRI e L
RN, SERE R LA 1. INFR 1l 5, KL (it
J5 A BARR N HERE, R0 95% (Bntry 1); KON IE
Jo S B A, AU €0 1A I AT B 7 A R
e, 1 LS 1% 2 TR A B(CFe)s AL R HEAL RE T
B RE AT A S A AT R e e . NSRS, &
KA AT A AR, RN 94%. S5 R 1 AR, J
I R ) LA — i BT 0] ook O, AT & A7
K ZIEVEH R (Entry 2), FScE 548 A0 TGK S
VEVE IR AT LE A B2 Bk, it I, (&) 1
S M 7K AL, ToI8 R AL 5 7 R 2 e e
Fit, BAL R HBLLES S (Entries 6, 7). % T 4T B BE 1K) 2220
W, H2R)s T iR s s T, BEERAEAR AL, MRE
RABESIEN, BEREAGEE I B (Entry 8); BEHRATE
AL, HARWCRA RN =, H A4S ZIAH N K RE(Entry 9).
1 AEY 1 AR AN
Table 1 Hydrosilylation of aldehydes catalyzed by 1
RCHO + Et3SiH L’ RCH,0SiEt; (or RCH,0H)

Entry Aldehyde Product Yield®/%
1 PhCHO PhCH,OHP" 95 (94)°
2 PhCHO PhCH,OHE"! 93¢
3 2-Naphthaldehyde  2-Naphthylmethanol" 95¢
4 4-CIC¢H,CHO 4-CIC¢H,CH,0HP? 98
5  4-CH;C(H,CHO  4-CH;C¢H,CH,OHP 90°
6 Ph(CH,),CHO Ph(CH,),CH,OH™ 96°
7 CgH;CHO CgH,,CH,OH!*”) 95
8  2-Furfural — 0
9  3-Furfural 3-Furfuralcohol®® 81

¢ Reaction conditions: aldehyde (1.0 mmol); TESH (1.1 mmol); 1 (0.005
mmol); dry-CH;CN (3 mL); r.t., 3 h. ” Isolated yield as silylether. ¢ Isolated
yield as alcohol. dCH}CN was used without further purification.
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Table 2 Hydrosilylation of compounds except aldehydes cata-
lyzed by 1

Entry Substrate Yield/%
1 PhCOCH, nr’
2 Ph(CH,),COOEt nr
3 Ph(CH,),0Ac nr
4 PhCH=NCH,Ph nr
5 PhCH,Br nr
6 CgH51 nr

“ Reaction conditions: Substrate (1.0 mmol); TESH (1.1 mmol); 1 (0.005
mmol); dry-CH;CN (3 mL); r.t., 3 h. * no reaction.
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Table 3 Hydrosilylation of aldehydes and competitive compounds catalyzed by 1

Entry Aldehyde Substrate Yield”/% Substrates recovered”/%
1 PhCHO PhCOCH; 92 99
2 PhCHO Ph(CH,),COCH; 92 >99
3 Ph(CH,),CHO Ph(CH,),0Ac 96 >99
4 PhCHO 2-CH;C¢H4CN 97¢ >99
5 Ph(CH,),CHO 2-NO,C¢H4NHCHO 95 >99
6 Ph(CH,),CHO PhCH=NCH,Ph 95 >99
7 Ph(CH,),CHO PhCH=NN(CHj;), 96 >99
8 PhCHO PhCH,Br 95 >99
9 PhCHO 4-CH;CcHyl 98 >99
10 Ph(CH,),CHO PhCH=CHPh 96 >99
11 Ph(CH,),CHO PhC=CH 96 98
“Reaction conditions: aldehyde (1.0 mmol); Substrate (1.0 mmol); TESH (1.1 mmol); 1 (0.01 mmol); dry-CH;CN (3 mL); r.t., 3 h. * Determined by 'H NMR. “1 (0.005
mmol).
R4 AW A TS T B E T R ) SR S
Table 4 Hydrosilylation of aldehydes with competitive groups catalyzed by 1

Entry Aldehyde Product Ref. Yield®/%

1 MeOOCOCHO MeOOCOCHZOH [37] 94

2 <Oj©\ <O:@L [38] 92

o CHO o CH,OH
0} X -CHO o} X -CH,OH
3 m m i [39] 92
O,N__O X -CHO O,N.__O X _-CH,0H
4 U/\/ U/\/ [40] 95 (93)°
CHO CH,OH
5 E;E\g [41] 90 (91)°
N

Iz /5\

“Reaction conditions: aldehyde (1 mmol); TESH (1.1 mmol); 1 (0.01 mmol); dry-CH;CN (3 mL); r.t., 3 h. *Isolated yield as an alcohol. * CH;CN was used without

further purification.
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