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B 1 mmol FARIE T 0.5 mL PUZREHEF, PSR N AKUI AR LE (kU S BRIEEE /RN 1:1)
FUEE IR MR 5% (50 pL) B9HEALR], T2 30 min. EHEERIRERAT O beilkveaift, ek

BRIEER, 1R, YA RS R 5 Bl GC-MS I NMR i 7E .

MRS, 1,1,3,3-POH I aEERE S 1-BEFUm s ur 15 2109 5 A AR GC & B B 18] 53 5]
N Z,2:12.0 min; Z,E; 12. 11 min; E,E: 12.27 min; Z,e: 12.39 min; E,a: 12. Smin. E,E SRR
'"H NMR(CDCl,, 400 MHz) , §: 0. 12(s, 12H), 0.89(t, J=7.0 Hz, 6H), 1.28 ~1.42(m, 12H) , 2. 13
(m, J=6.2 Hz, 4H), 5.60(d, J=18.7 Hz, 2H), 6.10(dt, J=18.7, 6.2 Hz, 2H).
Fik SN B 32 2= W A LR B FOT R A B A1 TR 1.

Table 1 'H NMR and elemental analysis data for the major products

Elemental anal. (% , caled. )

Product "HNMR, &_cy—cy—» J—cu=cn— C H
E-1-Triethylsilyl-1-heptene (entry 2) 5.55(d), 6.05(dt), 18.7 Hz 73.70(73.58) 13.27(13.21)
2-Triphenylsilyl-1-heptene (entry 3) 6.36(m), 3.2 Hz 84.12(84.22) 7.99(7.86)
E-1-Triethylsilyl-1-hexene ( entry 4 ) [14—16] 5.55(d), 6.05(dt), 18.8 Hz 72.88(72.73) 13.03(13.13)
2-Triphenylsilyl-1-hexene ( entry 5) 6.46(m), 3.6 Hz 85.23(85.17) 7.71(7.60)
E-1-Triethylsilyl-1-octene( entry 6 ) ['3-16] 5.55(d), 6.04(dt), 18.8 Hz 74.01(74.25)  13.52(13.35)
2-Triphenylsilyl-1-octene ( entry 7) 6.50(m), 2.3 Hz 84.43(84.29) 8.19(8.11)
E-1-Triethylsilyl-2-phenylethene ( entry 8) (517 6.55(d), 7.04(d), 19.5 Hz 76.82(76.99) 10.38(10. 15)
1-Triphenylsilyl-1-phenylethene ( entry 9) ['%] 7.03(d), 2.7 Hz 86.27(86.18)  7.63(7.49)
E-1-Trimehylsilyl-2-triethylsilylethene ( entry 10) [1s] 6.52(d), 6.63(d), 22.7 Hz 61.89(61.68) 12.21(12.15)
E-1-Trimehylsilyl 2-triphenylsilylethene (entry 11) 7.08(d), 7.34(d), 22.1 Hz 77.71(77.52) 7.33(7.26)
E-1-Triethylsilyl-3 ,4 ,4 , -trimethyl-1 -pentene-3-ol ( entry 12) 5.72(d), 6.25(d), 25.4 Hz 69.55(69.42) 12.51(12.40)
2-Triphenylsilyl-3 ,4 ,4 | -trimethyl-1-pentene-3-ol ( entry 13) 6.50(dd), 1.9 Hz 80. 88(80.82) 7.85(7.78)
E-1-Triethylsilyl-2-cyclohexanol-ethylene ( entry 14) [15,16] 5.75(d), 6.12(d), 25.6 Hz 69.74(69.93) 11.91(11.74)
E-1-Triphenylsilyl-2-cyclohexanol -ethylene ( entry 15) 6.31(d), 6.47(d), 25.0 Hz 80.72(81.20) 7.53(7.34)
E-3-Propenyloxy-1 -triethylsilyl-1-propene ( entry 16) 5.84(dt), 6. 11(dt), 18.9 Hz 68.05(67.92) 11.39(11.32)
E-3-Propenyloxy-1 -triphenylsilyl-1-propene ( entry 17) 6.32(dt), 6.6(dt), 18.6 Hz 80.98(80.90) 6.88(6.74)
E-3-Benzyloxy-1-triethylsilyl-1-propene ( entry 18) 5.92(d), 6.17(dt), 18.9 Hz 73.38(73.24) 9.99(9.94)
E-3-Benzyloxy-1-triphenylsilyl-1 -propene ( entry 19) (18] 6.47(dt), 6.77(d), 18.7 Hz 82.09(82.71) 6.52(6.45)
E-1-Triethylsilyl-1 -propene-3-ol ( entry 20) ['3-1¢] 5.82(dt), 6.17(dt), 19.0Hz 62.43(62.72)  11.82(11.70)
E-1-Triphenylsilyl-1-propene-3-ol (entry 21) 6.31(dt), 6.51(dt), 18.7 Hz 79.82(79.75) 6.39(6.33)
E-1-Triethylsilyl-1-butene<4 -ol ( entry 22 ) [13+16] 5.68(dt), 6.00(dt), 18.6Hz 64.32(64.45) 11.75(11.90)
E-1-Triphenylsilyl-1-butene4-ol ( entry 23) ['*] 6.23(dt), 6.40(dd), 18.6 Hz 80.07(79.95)  6.78(6.71)
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Scheme 2 Reaction of 1-heptyne with 1,1,3 3-tetramethyldisioxane
Table 3 Hydrosilylation of heptyne with 1,1,3,3-tetramethylsiloxane with different Pt complexes as the catalyst

Product distribution( % ) Product distribution( % )
Catalyst . Catalyst .

Yield(%) Z,Z7 Z,E E,E Z,a E,a Yield(%) 7,7 Z,E E,E E,a
H, PiCl, 68.5 2.99 33.75 53.07 2.10 8.09 || Pt(DVDS)/P(OEt); 26.4 2.28 23.99 69.54 4.19
Pt(DVDS) 88.6 1.57 21.35 71.87 O 5.20 || Pt(DVDS)/P(¢-Bu)4 92.8 0 7.69 89.90 2.46
Pt(DVDS)/HMPT 92.8 0.66 15.22 78.32 0  5.80 || Pt(DVDS)/a 88.9 0 15.00 78.00 7.00
Pt(DVDS) /PPh, 96.2 2.30 22.06 67.61 1.90 6.11 || Pt(DVDS)/b 85.8 0 9.80 87.30 2.90
Pt(DVDS)/P(0-CcH,CH3 )3 94.0 3.26 24.52 64.6 1.81 5.81 || Pt(DVDS)/c 99.5 0 1.80 96.50 1.70
Pt(DVDS)/P(0OAc) 4 29.7 2.28 25.87 62.67 2.14 6.50 || Pt(DVDS)/d 95.7 0 9.75 84.90 5.36

2.3 Pt(DVDS)/c B ZXKRIHFREFESHLMAL
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Scheme 3  Addition reaction of various 1-alkynes with HSiR,

Table 4 Hydrosilylation of various terminal alkynes in catalyst system Pt(DVDS)/c

Entry Alkyne R Silane R*  Z- E- a-  Yield(% ) || Entry Alkyne R Silane R"  Z- E- a- Yield(% )
1 CHy— B 167 7.3 6.0 8.5 12 Ve OH Et 100 95.9
Me

2 Et 3.2 96.8 99. 6 13 Me Me Ph 100 92.3
3 Ph >98.0 96.9 14 OH Et 100 94.6
4 C,Hy— Et 100. 0 99.4 15 <:>< Ph 100 93.6
5 Ph >97.0 99.6 16 CH, = CHCH,0CH,— Et 100 97.5
6 CeHiz— Et 3.7 96.3 99. 8 17 Ph 100 96. 8
7 Ph >97.0 99.8 18 PhCH, OCH,— Et 100 99.5
8 Ph— Et 3.2 95.2 1.6 99.9 19 Ph 100 99.7
9 Ph >97.0 99.8 20 HOCH,— Et 100 91.2
10 Me, Si— Et 13.5 78.7 7.8 86.5 21 Ph 100 94. 6
11 Ph >97.0 99. 1 22 HOCH,CH,— Et 100 92.7

23 Ph 100 93.4

* Only Pt(DVDS) was used as catalyst.
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BEREPE AR B S = o ™).
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Hydrosilylation of Terminal Alkynes Catalyzed
by Pt( DVDS)-Phan Complex

ZHANG Xiao-Yun, WU Wei" , XIE Zhao-Jun, XIA Dao-Hong
(College of Chemistry and Chemical Engineering, China University of Petroleum, Dongying 257061, China)

Abstract The catalyst system Pt( DVDS)-proazaphosphatrane, containing a bulky aminophospine ligand
was used to catalyze the hydrosilylation of various terminal alkynes with Et;SiH or Ph,SiH. These reactions
occurred efficiently and stereo- and regioselectively. Anti-markonikov E-products or Markonikov a-products
were obtained with a selectivity >95% in a yield >90% except in one case where the selectivity and the
yield were a little lower.

Keywords Terminal alkyne; Hydrosilylation; Vinylsilane; Pt catalyst system; Nonionic super base
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