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Abstract Dlmethylphenylsllyl group 1s removed from a vinyl 
carbon with tetrabutylammonlum fluoride The presence of 
phenyl group on slllcon atom plays a crrtlcal role The 
cleavage of allyld~methylsrlyl- and alkoxydimethylsllyl 
groups also proceeds very easily 

Protodesllylatlon of vinylsllanes is usually performed with HI1 or p-TsOH* 

and proceeds with retentron of the alkene geometry The method, however, cannot 

be applied to the substrates which are acid-sensltlve Further llmrtation 1s 

the posslblllty of acid-catalyzed rsomerlzatlon of the alkene product Mean- 

while, the afflnrty of fluoride ion for silrcon has been well recognized and 

widely used for desllylatlon 3 Chan has reported4 that the cleavage of vinyl 

carbon-trlmethylsrlyl bond is difficult or even impossible under ordinary condo- 

tions In connection with our new synthesis of vrnylsllanes,596 we have 

reexamined the reaction of vlnylsilanes with tetrabutylammonlum fluoride In 

detail 7 

The results are summarized as follows (1) The presence of phenyl, allyl, 

or alkoxyl group on the sillcon atom facrlltates the cleavage of vlnylsllanes 

(2) The cleavage of vinyl carbon-srllcon bond can proceed stepwrse Substrtu- 

tlon of allyl, alkoxyl, or phenyl group8 by fluoride Ion provides a fluorosrlane 

which 1s transformed into a silanol by the action of contaminated water 

Further attack of fluoride ion on the silanol causes the cleavage of sp*C-S1 

bond (3) Suitably located hydroxyl group facilitates the cleavage of C-S1 

bonds possibly by intramolecular partlclpatron For rns tance, the reaction of 

(Z)-6-drmethylphenylsllyl-6-trldecen-5-01 (31) proceeds at 25°C 

(1) Cleavage of olefrnic carbon-dlmethylphenylsrlyl bond - 
The desllylatlon of l-sllylalkyne wrth fluoride ron 1s relatively facrle,9 

whereas the cleavage of sp*C-Si bond IS rather drff lcult 

tional examples”*” are known Surprlslngly, 

Only a few excep- 

tetrabutylammonrum fluoride 

effectively cleaves the vinyl carbon-dlmethylphenylsllyl bonds The presence of 

phenyl substrtuent on silicon atom plays an important role for the reaction 

For example, treatment of (E)-l-dlmethylphenylsllyl-2-methyl-1-dodecene (1) with 
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tetrabutylammonlum fluorrde In DMSO at 80°C gave 2-methyl-1-dodecene (2) In 88% 

yield, whereas the corresponding trlmethylsllylated olefln 1s recovered 

completely unchanged under the same reactlon condrtlons The results are 

summarized In Table 1 The reaction proceeded in aprotrc polar solvents such as 

HMPA, DMSO, or DMF Prolonged heating of the reactlon mixture was needed in THF 

(entry 1 rn Table 1) The use of KF, CsF, or KF/lS-Crown-6 instead of tetra- 

butylammonlum fluoride gave no cleavage product 

High stereospeclficity of the reactions 1s shown In the transformatron of 

(Z) and (E)-2-drmethylphenylsilyl-2-trrdecene (3 and 5) into (E) and (Z)-trr- 

decene, respectively (entry 2 and 3 In Table 1) Desllylatlon proceeds wrth 

retention of configuration Remarkably, this new method is quite effective by 

application to the substrates sensitive under acldrc condrtlons For instance, 

treatment of dlmethyl acetal 15 with tetrabutylammonrum fluoride in DMSO 

provided the correspondrng desilylated acetal in 91% yield Desilylation of l- 

d~methylphenyls~lyl-6,lO-d~methyl-2-vinyl-l,5,Y-undecatr~ene (21) by thrs 

technique gave B-farnesene (22) in 85% yield, whereas the treatment with HI 

provided a complex mixture containing no desired tetraene (entry 11 in Table 1) 

The conversion of (E)-1-bromo-1-dlmethylphenylsllyl-1-dodecene (17) into l- 

bromo-1-dodecene (18) proceeded In excellent yield, but 1-dlmethylphenylsllyl-2- 

lodo-1-dodecene (19) gave 1-dodecyne under ellmlnatlon of PhMe2blI 

(Diphenylmethylsrlyl)alkenes and trrphenylsrlylalkenes also are susceptible 

to this procedure but less effectively 12 For instance, desrlylatlon of 4- 

dlphenylmethylsllyl-3-methyl-3-buten-l-01 benzyl ether (25), or l-trlphenyl- 

sllyl-2-methyl-1-dodecene (27) with tetrabutylammonlum fluorrde in HMPA (8O”C, 1 

h) gave the desired product rn 80% or 52% yield, respectively 

m Reaction of a vlnylsllane containing hydroxyl group -- 
The intramolecular assistance of a hydroxyl group 1s noticed by data in 

Table 2 The reaction of compound 29 required heating of the reaction mixture 

at 90°C for 4 h after the Chan’s method 4 In contrast, the reactlon of vlnyl- 

sllane 31 proceeded at 25°C in 15 mln (entry 1 and 2 rn Table 2) Both (Z)-6- 

trlmethylsrlyl-6-trldecen-4-01 and 1-trrmethylsllyl-9-(l-hydroxypentyl)-l-cyclo- 

nonene were completely stable upon treatment with tetrabutylammonlum fluoride in 

THF-DMSO at 8O”C, whereas the corresponding dlmethylphenylsllyl-carbon bond of 

the hydroxy compounds 33 and 35 was cleaved under the same reaction condltrons 

Thus, it IS obvious that the presence of phenyl group on srllcon facilitates the 

cleavage of vinyl carbon-srllcon bond in these hydroxy substrates as well as 

prosaic vrnylsrlanes described above 

Surprisingly, y-hydroxy compound such as 37 or 39 reacted wrth tetra- 

butylammonlum fluoride easily to give cyclic sllyl ether 38 or 40 Similarly, 

6-hydroxy substrate 41 provided six-membered srlyl ether 42, although heating of 

the reaction mixture was needed The formation of sllyl ether LS explained by 

Scheme 1 Substitution of phenyl group on silicon atom by fluoride ion provides 

an intermediate 43 which IS transformed into 38 by the internal attack of 

hydroxyl group on slllcon and fluoride Ion is reproduced Thus, the reaction 

should proceed in the presence of a catalytic amount of tetrabutylammonlum 

f luorlde This was indeed the case and treatment of vinylsilane 37 with 0 2 

equiv of tetrabutylammonlum fluoride in THF at 25’C for 6 h gave sllyl ether 38 

in 70% yield All attempts to isolate fluorosllane 43 resulted in failure The 

cyclrzed srlyl ether 38, 40, or 42 could be converted into the correspondrng 
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Table 1 Stereospeclflc cleavage of vinyl carbon-PhMe2Sl bond wrth "Bu4NFa 

Entry Substrate Product 
ReactIon 

Condltxons 
Temp Time 

Yxeldb 
Solvent 

(VI (h) 
(%I 

1 
C10H21x yH ,c=c, 

CH3 1 SlMe2Ph 

2 
C10H21\ 

&Me2Ph 

H 

,C=C, 

3 CH3 

3 
C10H21‘\ ,c=c 

,CH3 

H 5'S1Me2Ph 

4 
C5H11y /CSHll 

,C=C, 
H 7 SlMe2Ph 

5 
C10H21\ NH 

,c=c 
PhMe2Si 9 ‘D 

6 
=10H211 In 

,c=c 
CH2=CH 11 k.zMe2Ph 

I 

8 

9 

10 

11 

PhCH20 Ma 

12 "Su'$'$@SIMe2Ph 

PhCH20 Me 23 

C10H21\ .J+ 
,c=c, 

CH3 2 H 

c10H21x _ 0-H 
/c-c, 

H 4 CH3 

%OH21\ FH3 
,c=c, 

H 6H 

CSHll\ +jHll 
,C=C, 

H%H 

c10H21\ H 
c=c; 

H'lO D 

clOR21\ x-H 
,C=C 

CH2=CH 12'H 

C10H21CXH 

20 

22 

PhCH20 Ma 24 

THF-HMPA (1 2) 80 
THF-DMSO (1.2) 80 
THF-DMF (1 2) 80 

THF 80 

THF-DMSO (2:l) 8'l 

0.5 
0.5 
0.5 

10 

0.5 99 

THF-HMPA (1.4) 80 0.5 60 

THF-DMSO (1~2) 80 2.0 55 

THF-DMSO (1 2) 80 0.5 80 

TEF 80 0.5 89 
THF-HMPA (1:2) 25 0.5 82 

THF-HMPA (2:l) 80 20 68 

THF-DMSO (1:2) 80 0.25 91 

THF-HMPA (2 1) 80 

THF-DMSO (1:2) 80 

THF-DMSO (1 1) 80 

THF-DMSO (1 2) 100 

0.3 

0.25 

0.5 

2.0 

1.0 

1.0 

95 

95 

85 

95 

13 
PhCR20fH2CH2,J PhCH2fXH2CH2, ,W 

Me'25'SrMePh2 Me/g& 
THF SO 

14 =10H21. H ,c=c: C10H21&0H THF-HMPA (1:2) 8'l 
Me 27 SIPh3 ue'2&i 

80 

52 

a) One mm01 of vinylsxlane and frve -1 of "Bu NF (THF solution) were employed. 
b) Yields represent Isolated products after pur fication. f c) The startxng 
material was recovered In 28% ylald. 



3260 H ODA et al 

Table 2 Reactron of vinylsilane carrying hydroxyl group with "Bu4NFa 

Entry Substrate Product Reaction Conditions 

Solvent Temp Time Yleldb 

("C) (h) 
(%) 

1 
'gH13x ,SiMe3 

H$&;-C4H9 

'gH13\ RH 

H0;;k;-C4H9 
THF-MeCN 
(1 2) 

2 'gH13 ,SU4e2Ph 
;c=c, C6H13\c=~H THF-DMSO 

H’32 
'CH-C4Hg 

AH 

(2 1) 

3 
C6H13, ,SlMe2Ph C6H13.C=C/H 

THF-DMSO 
H~~&H2CH-C3H, d34'~~2y~-~3~7 (2 1) 

AH OH 

4 mS'Me2Ph QC4Hg THF-DMSO 
(2 1) 

5 'gH13 xH 

C4Hg-CH 
;c=c 

'SxMe2Ph 

bH 37 

6 
'SH13. ,H 

C4H9-CH 

,c=c, 
SlMePh2 

OH 39 

7 
'SH13\ ,H 

,c=c, 

C3H7-?HCH2 
OH 41 

SlMe2Ph 

dH 36 

'gH13 

C3H7 

THF 25 

THF 25 

THF 70 

90 4 0 72 

25 0 25 100 

80 10 

10 

0 5 

03 

0 5 

a2 

80 93 

81 

54 

65 

a) One mm01 of vinylsllane and three mm01 of "Bu4NF (THF solution) were employed 
b) Yields represent isolated products after purlflcat1on 

allyllc or homoallyllc alcohol on further treatment with tetrabutylammonlum 

fluoride In THF-DMSO at 80°C for 1 h Heating a mrxture of vrnylsllanes 37, 39, 

or 41 and tetrabutylammonlum fluoride In THF-DMSO gave desllylated allyllc or 

homoallyllc alcohols directly and no Intermediary sllyl ethers 

Scheme 1 

'gH13x _ /H 
F- 

,C-C. 
C6H13+<H Me 

C4Hg-CH SlMe2Ph C4Hg-C< 'S/I-Me 

AH 37 ,o? 
H LF 43 F- J 38 

In order to check the role of hydroxyl group, hydroxy compounds 31 and 37 

were converted rnto acetates 44 and 45 The acetate 44 reacted much sluggrshly 

with tetrabutylammonlum fluoride to give a mrxture of desllylated product 46 and 

32 In contrast, Sr-C bond In substrate 45 was cleaved as easily as the hydroxy 

compound 37 to afford allyllc acetate 47 along wrth allyllc alcohol 48 and 

cyclic sllyl ether 38 (Scheme 2) l3 
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Schem? 2 

"Bu4NF 
+ 

TNF-DMSO (1:2) 
25OC 12 h 

78% 10% 

c6H13. a 
"Bu4NF C6H13;C=dH + C6H13;C<YH 

C4Hg-?H 
,C=C, 

SiMe2Ph TNF-HMPA (2:l) C4H9-CH ‘Ii 

AAc 47 

C,H9-CH 
.N+ 38 

10% 

OAc 45 25*c 3 h 
57% OH 4a 21% 

Incidentally, a crude product 38 derived from 37 was treated wrth 30% H202- 

KF-DMF system according to Kumada and Tamao procedure14 to grve enal 52 rn 33% 

overall yield from 37 (Scheme 3) Various attempts of lmprovlng the yield of 52 

falled15 The six-membered srlyl ether 42 (Table 2) was not oxzdrzed by thrs 

technique 

Scheme 3 l- 1 

30% H202/I(P 
) C4H9~C=C~C6H13 

DMP I( 'CHO 

52 

m geactlon of allylvrnylsrlane and I-drsrlanyl-1-alkene -_---- - 
Treatment of allyld~methylvrnylsrlane (53) or 1-(1,1,2,2-tetramethylphenyl- 

dlsrlanyl)-1-dodecene (54) with tetrabutylammonlum fluorrde in THF-DMSO at 80°C 

for 30 mln gave 1-dodecene LII 92% or 100% yield, respectively Such highly 

reactive srlanes supposedly react with fluoride ion 16,17 to grve a fluorosilane 

55 first, which is hydrolyzed at room temperature Thus, a mixture of srlanol 

56 and dlsrloxane 57 was obtalned under mzld condrtrons (rn THF, 25OC, 30 mm) 

The ratios of these two products (56 and 57) varred from 22 68 to 66 16 (Table 

3) and are hardly reproductble On the other hand, less reactive dlmethyl- 

phenylvlnylsrlane or dlmethylmethoxyvlnylsllane (59) requires heatrng at 80°C rn 

THF-DMSO and gave the hydrocarbon 58 and no fluorosrlane or srlanol 

Table 3. Reaction of vfnylsilanes with "Bu4NF 

R\ 

Substrate 
F-(equiv) Reaction Condition8 

Tamp Tame Yield(%) 

R = C10H21 Solvent 
("Cl (min) 56 57 58 

X: CH2CH=CH2 2;3 THF 25 S-30 22-68 16-68 trace 
53 THF-DMSO (1:2) 80 30 0 0 92 

X* SiMe2Ph THF 25 30 67 9 trace 

THE'-DNSO (1:2) 80 30 0 0 100 
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EXPERIMENTAL 
Melting points and boll1ng pornts are uncorrected Bulb-to-bulb 

d1strllatlon was carried out by use of Kugelrohr (BUchr) and bp was determrned 
by measuring the bath temperature H-NMR spectra (tetramethylsrlane as an 
internal standard unless otherwise noted) were obtained on a Varian EM-390, JEOL 
PMX-60, or XL-200 spectrometer, chemical shifts being given 1n ppm units IR 
data of neat liquid film samples (unless otherwise noted) were recorded on a 
Shrmadzu IR-27G spectrometer, MS on a Hitachi M 80 spectrometer Thin-layer 
chromatograph (TLC) analyses were performed on commercial glass plates bearing 
025 mm layer of Merck slllca-gel 60 F254 Preparative TLC plates were prepared 
wrth Merck Klesel-gel PF254 Column chromatography was carried out wrth srllca- 
gel (Wakogel C-200) at atmospheric pressure 

Materials Tetrahydrofuran (THF) was purlfred by dlstrllat1on from sodium 
benzophenone ketyl Hexamethylphosphoric trlamlde (HMPA) was dlstllled on CaH2 
and stored over 4-A molecular sieves Other solvents, DMSO, DMF, and CH3CN were 
purchased from Wsko and used without further purrflcatlon Tetrabutylammonrum 
fluoride (THF solution) was purchased from Aldrich 

Preparation of vlnylsllanes 1 9 11 19 25 and 27 - -- - 111-1-1-_ The compounds were 
prepared accordrng to the method previously descrrbedf-The compounds 5 and 7 
were prepared followrng the method reported by Fleming l8 

(E)-1-dlmethylphenyls1lyl-2-methyl-1-dodecene (1) Bp 129°C (bath temp, 0 5 
Torr), IR (neat) 2890, 2820, 1600, 1420, 1245, 1105, 825, 725, 695 cm-', 'H-NMR 

(CCl4, 90 MHz) 60 31 (s, 6H), 0 73-O 97 (m, 3H), 107-l 53 (bm, 16H), 162 (s, 
3H), 193-2 23 (m, 2H), 5 25 (s, lH), 7 10-7 49 (m, 5H), MS m/z (rel intensity) 
317 (0 6), 316 (M+, 2), 301 (12), 190 (17), 148 (22), 135 (100) Found C, 
79 91, H, 11 54% Calcd for C2lH36 C, 79 67, H, 1146% 

(Z)-1-Deuterro-2-d1methylphenyls1lyl-1-dodecene m Bp 104°C (bath temp, 0 1 
Torr), IR (neat) 2890, 2820, 1460, 1420, 1245, 1110, 830, 810, 770, 725 cm -1 
'H-NMR (CC14, 90 MHZ) 60 33 (s, 6H), 0 69-l 01 (m, 3H), 106-l 50 (bm, 16H): 
193-2 18 (m+, 2H), 5 54 (m, lH), 7 10-7 49 (m, 5H), MS m/z (rel intensity) 304 

(2)s 303 (M , 8), 302 (l), 288 (ll), 177 (15), 162 (23), 135 (loo), 121 (27) 
Found C, 78 98, H, 11 79% Calcd for C20H33DS1 C, 79 13, H, 11 62% 

l-D1methylphenyls1lyl-2-v1nyl-l-dodecene fil -- Silylmagnesation of 1-octyne 
followed by NlC12(PPh3)2 catalyzed coupling reaction with vinyl bromide" gave 
the title compound rn 91% yield as a mixture of stereoisomer (37 63) IR (neat) 
2900, 2825, 1420, 1245, 1105, 840, 725, 695 cm-', 'H-NMR (CDC13, 200 MHz) 60 39 
(s, 3 78H), 0 40 (s, 2 22H), 1 15-l 69 (bm, 8H), 2 21-2 45 (m, 2H), 5 06 (d, J = 
10 8 Hz, lH), 5 22 (d, J = 17 5 Hz, 0 37H), 5 28 (d, J = 17 5 Hz, 0 63H), 5 64 

(s, 0 37H), 5 67 (s, 0 63H), 6 32 (dd, 2 = 17 5, 10 8 Hz, 0 37H), 6 52 (dd, J = 
17 5, 10 8 Hz, 0 37H), 7 37-7 70 (m, 5H) Found 272 1966 
M+ 272 1960 

Calcd for Cl8H28Sl 

(E)-3-Allyl-2-drmethylphenylsrlyl-1-cyclononene (13) The camp und was prepared 
accordrng to the reported procedure from 1,2-cyclononad1ene 8 Bp 11 

-P 
"C (bath 

temp, 10 Torr), IR (neat) 3080, 1645, 1620, 1595, 1430, 1250, 1105 cm 'H-NMR 
(CDCl 

4H), 1' 
200 MHz) 60 37 (s, 3H), 0 40 (s, 3H), 121-l 71 (bm, lOH), 195-i 41 (m, 

63-2 82 (m, lH), 4 84-5 01 (m, 2H), 5 58-5 93 (m lF), 
Hz, lH), 7 23-7 65 (m, 5H), MS m/z (rel rntensrty) 298 (i', 

5 98 (t, J = 8 4 
0 2), 283 (0 2), 257 

(0 6), 220 (3), 135 (100) Found C, 80 24, H, 10 35% 
C, 80 46, H, 10 13% 

Calcd for C2OH3OS1 

{Z)-6-D1methylphenylsllyl-6-undecenal emethylacetal (15) Bp 117'C (bath temp, 
0 05 Torr), IR ( eat) 2920, 

-' 'H-NMR (CDCl 
1425, 1250, 1125, 1110, 1070, 1050, 830, 815, 770, 

730, 700 cm 
166 (m, lOH),' 

3, 200 MHz) 60 37 (s, 6H), 0 73-O 86 (m, 3H), 106- 
187-2 03 (m, 2H), 2 03-2 20 (m, 2H), 3 30 (s, 6H), 4 33 (t, J p 

5 7 HZ, lH), 6 06 (t, J = 7 5 Hz, lH), 7 30-7 61 (m, 5H), 
intensity) 348 (M+, 

MS m/z (Fe1 
0 l), 302 (ll), 240 (25), 223 (40), 151 (39), 150 (38), 135 

(loo), 111 (37), 89 (33), 84 (41) Found C, 72 14, H, 10 67% Calcd for 
C21H3602S1 C, 72 35, H, 10 41% 

lZ)-2-Iodo-1-drmethylpheny&llyl-1-dodecene (19) Bp 136°C (bath temp, 0 07 
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intensity) 314 (M+-H20, 9), 197 (59), 137 (45), 135 (loo), 75 (58) 

(Z)-6-Drmethylphenylsllyl-6-trrdecen-4-oL Q3 Dlrsobutylalumrnlum hydrrde 
(hexane solution, 1 5 M, 5 5 ml, 8 3 mmol) was added to a solution of l- 

hylphenylsllyl-1-octyne (1 69 g, 6 9 mmol) In hexane (10 ml)-ether (5 
After strrrlng for 1 h at O'C, butylllthrum (hexane solutron, 16 M, 5 2 

ml, 8 3 mmol) was added and the whole was stirred for 5 mrn The resulting 
mixture was treated wrth 1-pentene oxide (0 86 g, 10 0 mmol) and heated at 
reflux for 3 h The mixture was poured rnto 1N HCl and extracted with ethyl 
acetate The combined organic layer was washed with brine, dried (Na2S04), and 
concentrated In vacua -__- The resrdual 011 was submitted to slllca-gel column 
chromatography (hexane AcOEt = 20 1) to provide the allyllc alcohol 33 (0 51 g, 
22% yield) as a colourless or1 Bp 112°C (bath temp, 0 03_Tlc~rf;,~yR l;;;t) 
3360, 2890, 2820, 1420, 1245, 1105, 830, 810, 770, 725, 700 cm 
90 MHz) 60 37 (s, 6H), 0 72-l 00 (m, 6H), 100-l 52 (bm, 13H),) 179-2 48 (2: 
4H), 3 20-3 51 (by, lH), 5 92-6 15 (m, lH), 7 13-7 52 (m, 5H), MS m/z (rel 
intensity) 317 (M -CH3,5), 245 (19), 182 (26), 137 (66), 135 (loo), 75 (91) 
Found C, 75 99, H, 11 00% Calcd for C2lH360S1 75 84, H, 10 91% 

(.Z)-1-Dimethylphenylsrlyl-2-hexyl-1-hepten-3-01 (37) Bp 115°C (bath 
Torr), IR (neat) 3400, 2900, 2830, 1420, 1250, 1110, 835, 700 cm 
(CDCl 

i' 

200 MHz) 60 38 (s, 6H), 0 80-O 98 (m, 6H), 113-l 64 (bm, 
230 m, 2H), 4 18-4 28 (bm, lH), 5 45 (m, lH), 
intensity) 319 (l), 318 (4), 317 (M+-CH3, 

7 34-7 64 (loo), MS m/z (rel 
22), 237 (14), 137 (56), 135 (55), 75 

(100) 

(Z)-1-Methyldlphenylsllyl-2-hexyl-1-hepten-3-01 (39) 
Torr), IR (neat) 3400, 2890, 2825, 1600, 1420, 

Bp 140°C (bath_~emqk_~~~ 
1105, 785, 695 cm 

(CDCl 200 MHz) 60 67 (s, 3H), 0 75-O 85 (m, 3H), 0 85-l 00 (m, 3H), i 05-l 65 

(bm, 
lOH), 

j\H), 2 01-2 36 (m, 2H), 4 13-4 25 (m, 1H) 5 72 (m,19:H)(.33:,32;3776~ldom), 
MS m/z (rel intensity) 379 (M+-CH3, 5), il7 (33), 

Found C, 79 30, H, 9 83% Calcd for C26H380Sr C, 79 12, H, 9 71% 

(Z)-1-Dlmethylphenylsllyl-2-hexyl-1-hepten-4-01 (41) The compound was prepare 
according to silylcupration method reported by Fleming 18 

Dlmethylphenylsllylllthrum (THF solution, 0 63 M, 15 9 ml, 10 0 mmol) was added 
to a suspensron of CuCN (0 45 g, 5 0 mmol) in THF (5 0 ml) at 0°C A THF 
solution of 1-octyne (0 55 g, 5 0 mmol) was added and the whole was stirred for 
30 min at O'C In another flask, 
BF3 0Et221 (1 3 ml, 

1-pentene oxide (0 86 g, 10 0 mmol) and 
10 0 mmol) were combined at -78°C To this flask, a 

reaction mixture of the sllylcupratlon was added via syringe at -78°C The 
resulting mixture was stirred for 10 mrn at -78°C and warmed up to room 
temperature Workup (NH4C1, AcOEt) and purlficatron by srlica-gel column 
chromatography gave homoallylrc alcohol 41 (0 78 g, 47% yield) Bp 115“C (bath 
tern _p, 0 03 Torr), IR (neat) 3380, 2900, 2830, 1600, 1420, 1250, 1110, 835, 695 
cm 
13H); 

'H-NMR (CC14, 90 MHz) 60 36 (s, 6H), 0 74-l 04 (m, 6H), 1 10-l 62 (bm, 
189-2 31 (m, 4H), 3 33-3 68 (bm, lH), 5 43 (bs, lH), 7 12-7 54 (m, 5H), 

MS m/z (rel intensity) 332 (M+, 0 09), 317 (2), 299 (2 5), 207 (17), 135 (loo), 
75 (40) Found C, 75 87, H, 11 17% Calcd for C2lH360Sr C, 75 84, H, 
10 91% 

General Procedure for the Desilylatron of Vrnylsrlane Havrng Hydroxyl Group --- ---- --- --- 
Tetrabutylammonium fluoride (THF solution, 13 M, 2 3 ml, 3 0 mmol) was added to 
a solution of vrnylsllane 29 (0 27 g, 10 mmol) in CH3CN (4 6 ml) and the whole 
was heated at reflux for 4 h The resultrng mixture was poured into water and 
extracted with AcOEt Purrfrcatron by preparative TLC on silica-gel gave (E)-6- 
trrdecen-5-01 (30) (142 mg, 71% yield) as an or1 Bp 75°C (bath temp, 10 
Torr), IR (neat) 3280, 2880, 2820, 1460, 960 cm-', 'H-NMR (CDC13, 200 MHz) 
60 80-l 01 (m, 6H), 107-l 72 (bm, 15H), 193-2 12 (m, 2H), 3 97-4 13 (m, lH), 
5 45 (ddt, J = 15 5, 6 5, 1 1 Hz, lH), 5 64 (dt, J = 15 5, 6 5 Hz, lH), MS m/z 
(rel lntenslty) 180 (M+-H20, 7), 141 (55), 113 (47), 81 (67), 67 (44), 57 (100) 

2830, 1460, 965 cm 
(E)-6-Trldecen-4-o_li~_NBRp/$~,(bath temp, 10 Torr) mtR6~~a:)l:'~O~02~~~~ 

90 MHz) 60 72-l 07 i 

12H), 1 54-l 72 (bs, , 181-2 30 (m, 4H), 3 30-3 61 (bm, lH), 5 10-5 62 (m, 

2H), MS m/z (rel intensity) 126 (M+-C3H7 CHO, 40), 97 (29), 84 (31), 73 (42), 70 
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(42), 56 (39), 55 (100) Found C, 78 63, H, 13 42% 
78 72, H, 13 21% 

Calcd for Cl3H260 C, 

t 

-((Z)-2'-Cyclononenyl)-1-pentanol 
=Y 

Bp 90°C (bath temp, 0 05 Torr), IR 
neat) 3300, 2880, 2820, 1460, 735 cm , 'H-NMR (Ccl,,, 90 MHz) 60 74-l 03 (m, 

3W, i 07-1.87 (bm, 16Hj, 195-2 64 (m, 4H), 3 07-3 47.(bm, lH), 4 98-5 68 (m, 
2H), MS m/z (rel intensity) 124 (M+- C4H9CH0, 43), 96 (loo), 82 (61), 81 (49), 69 

(60), 67 (41) Found C, 79 66, H, 12 70% C, 79 94, H, 
12 46% 

Calcd for Cl4H260 

General Procedure for the Preparation of Cyclic Sllyl Ether -- Tetrabutylammonlum 
fluoride (THF solution, 1 0 M, 3 0 ml, 3 0 mmol) was added to a solution of 
allyllc alcohol 37 (0 33 g, 10 mmol) In THF (5 0 ml) at 25°C and the mixture 
was stirred for 30 mrn The resulting mixture was poured into water and 
extracted with ether (20 mlx2) The combined ethereal layer was washed with 
brine, dried (Na2S04), and concentrated in vacua -- The product was purlfled by 
preparative TLC on silica-gel (hexane AcOEt = 10 1) gave cyclrzed srlyl ether 38 
(0 21 g, 81% yield) Bp 66'C (bath temp, 1 0 Torr), IR (neat) 2900, 2830, 1580, 
1465, 1250, 1080, 920, 860, 775 cm -l, 'H-NMR (CDC13, 200 MHz) 60 20 (s, 3H), 
0 22 (s, 3H), 0 82-l 04 (m, 6H), 1 17-1 87 (bm, 14H), 193-2 24 (m, 2H), 4 55- 
4 66 (bs, lH), 5 64 (m, lH), MS m/z (rel intensity) 256 (l), 255 (5), 254 (M+, 

20), 239 (17), 197 (loo), 183 (96), 169 (79), 127 (79), 75 (25) Found C, 
70 95, H, 12 11% Calcd for Cl5H3OOS1 C, 70 79, H, 11 88% 

El5 B,~,;O5~~;~(;;_ti7 tlem_p, 0 03 Torr), IR (neat) 2900, 2825, 1580, 1425, 1250, 

l 04'(m, iH), 

H NMR (CDC13, 
118-i 95 (bm, 

200 MHz) 60 52 and 0 56 (6, total 3H), 0 al- 
14H), 2 00-2 31 (m, 2H), 4 62-4 80 (bm, lH), 5 73 

(m, lH), 7 32-7 68 (m, 5H), MS m/z (rel intensity) 318 (1), 317 (8), 316 (M+, 
35), 259 (loo), 245 (89), 231 (73), 190 (35), 189 (68), 137 (38) Found C, 
75 94, H, 10 33% Calcd for C2OH32OSl C, 75 88, H, 10 19% 

E30 B;2;20;4;ba7t7hotPmm_P1, '10 Torr), IR (neat) 2890, 2830, 1590, 1460, 1245, 

0 84:l 05 '(m, ‘h, 
H-NMR (CDC13, 

120-1'70 (bm, 12H), 
200 HMz) 60 14 (s, 3H), 0 15 (s, 3H), 

193-2 23 (m, 4H), 3 81-3 96 (bm, lH), 
5 38 (m, lH), MS m/z (rel rntensrty) 255 (1 5), 254 (M+, 6), 253 (1), 239 (88), 
211 (loo), 169 (30), 75 (20) Found C, 70 95, H, 12 15% Calcd for 

C15H30OSl C, 70 79, H, 11 88% 

Desllylatron of Cyclic Sllc Ether 38 - fluoride ---- -- -- Tetrabutylammonrum (THF 
solution, 1 0 M, 3 4 ml, 3 4 mmol) was added to a solutron of 38 (175 mg, 0 69 
mmol) In DMSO (6 8 ml) and the mixture was heated at 8O'C for 1 h Workip and 
purlflcatlon by preparative TLC on srlica-gel (hexane AcOEt = 10 1) provided 
desllylated alkene, 2-hexyl-1-hepten-3-01 (0 13 g, 92% yield) 

temp, 1 0 Torr), 
"~_14'=C~H(_bNa;; 

IR (neat) 3300, 2900, 2830, 1460, 1010, 895 cm 

(CDC13, 200 HMz) 60 81-1 03 (m, 6H), 1 18-1 71 (bm, 15H), 187-2 20'(m, 2H 
4 00-4 14 (bm, lH), 4 84 (m, lH), 5 00 (m, lH), MS m/z (rel intensity) 198 (M 1, 

1), 141 (13), 113 (43), 71 (100) Found C, 78 78, H, 13 46% Calcd foi 

C13H260 C, 78 72, H, 13 21% 

2-Hexfi-1-hepten-4-01 -- Bp 76'C (bath 10 temp, Torr), IR (neat) 3320, 2890, 
2830, 1635, 1460, 885 cm-', 'H-NMR (CDCl?, 200 MHz) 60 80-l 06 (m. 6H). 1 17- 
161 (bm, 12H), 1 76 (bs, lH), 194-2 34 cm, 
lH), 4 89 (m, lH), MS m/z (rel lntenslty) 180 

4H), 3-63-3 83 (bm,‘lH), 4'83 (m, 
(M l), 126 (29), 73 69 

(50), 57 (74), 56 (loo), 55 
-H20, (47), 

(88) Found C, 78 99, 13 46% Calcd H, for 
C13H260 C, 78 72, H, 13 21% 

2960, 2930, (Z)-5-Acetoxy-6-dlmethylphenylsrlyl-6-trldecene (46) 
2860, 1740, 1370, 1250, 1110, 1020, 820, 775, 730, 700 cm 

_fRl(neat) 

MHZ) 60 42 (s, 3H), 0 43 (s, 3H), 0 78-O 95 (m, 6H), 
H-NMR (CDC13, 200 

101-1'72 (bm, 14H), 1 83- 
2 00 (m, 2H), 2 02 (s, 3H), 5 22 (t, J = 6 5 Hz, lH), 6 25 (dt, J = 0 8, 7 5 Hz, 
lH), 7 32-7 63 (m, 5H), MS m/z (rel intensity) 374 (M+, 0 1), 293 (2), 179 (40), 
135 (27), 117 (100) 



3266 H ODA er al 

3H), 2 01-2 14 (m, 2H), 5 38 (dd, J = 9 1, 4 6 Hz, lH), 5 53 (t, 2 o 12 Hz* 
lH), 7 32-7 65 (m, 5H), MS m/z (rel lntenslty) 376 (l), 375 (4), 374 (M+, 16), 
345 (20), 331 (45) 179 (35), 135 (loo), 117 (96), 75 (24) 

Desilylatlon of Allyllc Acetates 44 or 45 -- ----- Tetrabutylammonlum fluoride (THF 
solutron, 10 M, 2 7 ml, 2 7 mmol) and allyllc acetate 44 (0 20 
were combrned rn DMSO (5 4 ml) 

g, 0 53 mmol) 
The mixiure was stlrred for i2 h at 25“C 

Workup (AcOEt, water) and purlflcatron by silica-gel column chromatography gave 
a mixture of desllylated allyllc acetate 46 (0 10 g, 78% yreld) and allylrc 
alcohol 32 (10 mg, 10% yield) Desilylatron of 45 (0 35 g, 0 93 mmol) was 
performed rn a slmrlar fashion to grve a mixture of allyllc acetate 47 (0 13 g, 
57% yield), cyclic srlyl ether (24 mg, 10% yield), and allyllc alcohol 48 (39 
mg, 21% yield) 

Oxidation of Cyclic Sllyl Ether 38 -- Crude product derived from allyllc alcohol 
37 (0 33 .z, 10 mmol) and tetrabutylammonlum fluoride (3 0 mmol) was dissolved 
in DMF Cf.0 ml) Pitasslum fluoilde (0 29 g, 5 0 mmol) and 30% H202 (0 6 ml) 
were added to the solutlonandthe resultrng mixture was heated at 60 C for 1 h 
Workup (NaHS03, ether) and purification by silica-gel column chromatography 
(hexane AcOEt = IR (neat) 2900, 2830, 1720, 1680, 1465 cm _~461;&&3:,o,Y,"a',b 10 1) gave 2-hexyl-2-heptenal 52 37) 

1 13 (m, 6H), 1 13-1 73 (bm, lZH), 2 04-2 49 (m, 4)H) 6 32 (t, j'= 7 

~~;;gf;~m_ 

9 32 (s, lH), MS m/z (rel lntensrty) 197 (12), 196 (i+, 
5 Hz, lH), 

69), 167(41), 139 (70), 
111 (52), 97 (Sl), 95 (65), 83 (65), 81 (57), 71 (58), 69 (58), 55 (loo), 43 
(75) 

O_l-Allyldlmethylsrlyl-1-1-dodecene (53) A solution of 1-llthlo-1-dodecyne 
derived from butylllthium (hexane solution, 172 M, 14 5 ml, 25 mmol), 1- 
dodecyne (4 16 g,-25 mmol), and THF (30 ml), was added to a solution of allyl- 
methyldrchlorosilane (3 6 ml, 25 mmol) In THF (120 ml) at 0°C The resulting 
mixture was stirred for 2 h at 25"C, then cooled to 0°C Methylmagneslum lodrde 
(ether solutron, 35 mmol) was added and the whole was stirred at 25°C overnlght 
Workup and purrfrcatlon provided 1-allyld~methylsrlyl-1-dodecyne (2 93 g, 44% 
yreld) The sllane (2 93 g, 11 1 mmol) was drssolved in a mixture of hexane (15 
ml) and ether (5 ml), and treated with dllsobutylalumlnlum hydride (hexane 
solution, 15 M, 11 3 ml, 17 0 mmol) After strrrlng for 1 h, the resulting 
mixture was diluted wrth CH2C12 and treated wrth NaF (7 g)and water (3 4 ml) 
Stlrrlng was continued until white precipitate came out The organic layer was 
collected by decantatron, dried (Na2S04), and concentrated Purlflcatlon by 
sllrca-gel column chromatography (hexane) gave the title allylsllane 53 (2 68 g, 
91% yield) Bp 95°C ( 
990, 930, 890, 835 cm -P 

ath temp, 10 Torr), IR (neat) 2920, 2850, 1605, 1250, 
'H-NHR (CDC13, 200 MHz) 6 0 12 (s, 6H), 0 83-O 94 (m, 

3H), 120-l 46 (bm, 16;), 1 60 (dt, J = 8 0, 1 1 Hz, 2H), 2 06-2 19 (m, 2H), 
4 80-4 92 (m, 2H), 5 44 (dt, J = 14 0, 13 Hz, lH), 5 80 (J = 16 8, 10+2, 8 0 
Hz, lH), 6 35 (dt, fl = 14 0, 7 4 Hz, lH), MS m/z (rel lntenslty) 266 (M , 0 5), 
225 (81), 99 (50), 59 (100) Found C, 76 56, H, 12 86% Calcd for C17H34.51 
C, 76 61, H, 12 81% 

1,1,2,2-Tetramethyl-1-(( -- Z)-l'-dodecenyl)-2-phenyldlsrLane Q5 The compound 
was Drenared accordlne to the same procedure for 53 Drmethylphenylsllylllthlum . . 
was used instead of methylmagnesrum lodlde 54 Bp 140°C (dath_iemlp, 1 0 
Torr), IR (neat) 2925 2860, 1605, 1245, 1110, 830, 795, 730, 700 cm 3 H-NMR 
(cDc~~,~OO MHZ) 6 0 16 (s,~ ",",';,",3',(:,163H:, y ",1,",96 (m, 3H), 1 13-l 39 (bm, 
16H), 187-2 04 (m, 2H), lH), 6 31 (dt, J = 13 7, 
7 2 Hz, lH), 7 29-7 53 (m, 5H), M)S m/z (re; Intensity) 362 (l), 361 (3), 360 

(M+, 9), 287 (66), 225 (43), 135 (loo), 121 (23), 59 (27) Found C, 73 19, H, 
11 38% Calcd for C22H4OS12 C, 73 25, H, 11 18% 

Desllylatron of Allylvlnylsllane 53 Tetrabutylammonlum fluoride (THF solution, 
10 M. 3 0 ml 73 0 mmol) was addeTto a solution of 53 (0 40 
1 5 mmol) rn THF (5 0 ml) at 25'C 

allylvrnylsllane g, 
After stlrrlng for-5 mln, the mixture was 

poured Into water and extracted with ether Ethereal layer was dried (Na2S04) 
and concentrated The resrdual oil was submrtted to preparative TLC on silica- 
gel to provide a mrxture of dlmethyl srlanol 56 (0 25 g, 68% yield) and 
dlslloxane 57 (57 mg, 16% yield) Treatment of 53 (0 20 g, 0 75 mmol) with 
tetrabutylammonlum fluoride (THF solution, 10 M, 3 0 ml, 3 0 mmol) In DMSO (6 0 
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ml) at 80°C for 1 h gave 1-dodecene (0 17 g) quantitatively 56 Bp 98'C (bath 
temp, 10 Torr), IR (neat) 3275, 2920, 2850, 1605, 1250, 865, 780 cm-l, 'H-NMR 
(CDCL 200 MHz) 60 25 (s, 6H), 0 81-O 94 (m, 3H), 1 15-1 48 (bm, 16H), 1 69- 
179 bs, 2' lH), 2 11-2 26 (m, 2H), 5 47 (dt, J = 14 2, 
14 2, 7 4 Hz, lH), MS m/z (rel intensity) 242 (M+, 

12 Hz, lH), 6 37 (dt, J = 
0 5), 241 (0 4), 227 (24), 75 

(100) Found C, 69 52, H, 12 70% Calcd for C14HgoOS1 C, 69 35, H, 12 47% 
57 BP 146'C (ba_tfh ~~~~~Rl(c"D'c~~:)20~RM~~~a~~ :p (t,, it",;: ;y/io4",';;n,l;;;, 
1055, 840, 790 cm 
1 17-1 44 (bm, 32H): 2 07-2 21 (m, 4H), 5 44 (dt, J = 14 2, 1 2 Hz, 2H), 6 29 
(dt, 2 = 14 2, 7 4 Hz, 2H) Found C, 72 03, H, 12 76% Calcd for C28H58OS12 
C, 72 02, H, 12 52% 

Des1uat1on of 56 and 57 -- ---__- Tetrabutylammonlum fluoride (1 0 M, 0 13 ml, 0 13 
mmol) was added to a solutron of 56 (0 16 g, 0 66 mmol) or 57 (0 16 g, 0 33 
mmol) In THF (2 0 ml)-DMSO (4 0 ml) and the resulting mixture was stirred at 
80°C for 2 h Workup and purlflcatlon afforded 1-dodecene rn 94% or 84% yield, 
respectively 

~~~~~D1methylmethoxysilyl-l-d;d~c~m~~~ Dlmethylchlorosllane (0 67 ml, 6 0 
, 1-dodecyne (0 83 g, and H2PtC16 6H2O (isopropyl alcohol 

solution, 0 05 M, one drop) were combine; and the mixture was heated at 70°C for 
2h The resulting mixture was cooled, and treated with methanol (2 0 ml) and 
pyrldlne (0 57 ml, 7 0 mmol) Workup (ether, water) and purification by silrca- 
gel column chromatography (hexane AcOEt = 20 1) gave 59 (112 g, 87% yield) Bp 
92“C (bath temp, 1 0 Torr), IR (neat) 2925, 2850, 1250, 1090, 840 cm-', 'H-NMR 
(CDCl 

i' 

200 MHz) 6 0 16 (s, 6H), 0 83-O 96 (m, 3H), 1 12-1 50 (bm, 16H), 2 07- 
2 21 m, 2H), 3 42 (s, 3H), 5 61 (dt, d = 18 7, 15 Hz, lH), 6 19 (dt, J = 18 7, 
6 2 Hz, lH), MS m/z (rel intensity) 257 (0 2), 256 (M+, 0 7), 241 (68), 89 
(loo), 75 (42) Found C, 70 15, H, 12 76% Calcd for Cl5H32OSl C, 70 24, 

H, 12 58% 

Desrlylatlon of 59 Treatment of 59 wrth tetrabutylammonlum fluoride 1n THF- 
DMSO (1 2) atx"?-for 0 5 h accordlnn to the general procedure for the cleavage 
of vinyl carbon-d1methylphenylsilyl bond to give 1-dodecene in 98% yreld - 
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