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b coverage has been selective instead of inclusive. No attempt was 

aade to reporton ths patentliterature,dissertations.or theorgano- 

silicon chemistry of polymers. In addition,other areas were treated in 

zeleren~p.139 



66 

sion of al kyl halides to ai kanes by complex metal hydrides ranging in composition 

from LiCuH2 to Li5CuH6 [427]. Reactions of such species with enones and cyclic 

ketones to give reduction products are also reported. 

Turning to boron ate complexes, dilithiophenoxyacetate (540) has been combined 

with a variety of trial kylboranes to afford, upon hydrolysis, al kylacetic acids 

[428]. For example, trioctylborane and 540 give decanoic acid (90%)‘ apparently 

Rh ? 

Y- 
J 

CO2Li 

R-B 
2\ 

Li+ R 

540 541 

Allylic boron ate complexes 542 have been found to combine in a head to tail 

fashion with ally1 chlorides and bromides 543 to give coupl6iproducts 544 in fair 

to excellent yields [429-j. The related complexes 545 have been added to acrolein 

to yield homopropargyl alcohols 546 and a-allenic alcohols 547 at low and room 

temperature, respectively [430]. 
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545 546 547 

Lithioindoles such as 548 and vinyllithium have been combined with trialkyl- 

boranes (R3B), iodine, and H202 to afford 549 [431] and trisubstituted olefins 

such as 550 [432], respectively. 

Migration of the methyl group from boron to carbon in the conversion of 551 

to 552 by two equivalents of methyllithium is said to occur during the oxidation 

step with H202 [433]. Several possible intermediates are discussed. 

552 
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Other papers in this area discussed steric effects in the reactions of cer- 

tain trialkylboranes with lithium and sodium hydrides [434], the synthesis of new 

germyl aluminates such as 553 by reduction of aryl digermanes by LiAlH4 [435], 

and the preparation of 4-alkylisoquinolines 554 by combination of isoquinoline, 

LiAlH4, and al kyl ha1 ides [436]. 
R 

(Ph3Ge-AlH3)-Li+ 03 00. 
553 554 

13. REDUCTIONS AND RADICAL-ANIONS 

Several benzhydryl benzoates (555) have been found to undergo deoxygenation 

with lithium naphthalenide to afford ketones 556 [437]. Acetates of sterically 

hindered secondary alcohols and of tertiary alcohols are converted by lithium in 

ethylamine to al kanes rather than to alcohol se [438]. The process is illustrated 

by the conversion of caryolan-l-01 acetate to caryolane (go”/,). 

Four more tricyclodecan-3-ones have been reduced by lithium in liquid ammonia 

as illustrated by the conversion of 557 and 558 to 559 and 560, respectively [439] 

The results are discussed in terms of equilibration of intermediate carbanions and 

the rate of protonation of kinetically generated anions. 

557 (R=i-Pr, R’=H) 

558 (R=H, R’=i-Pr) 

559 560 

Lithium-ammonia reduction of several bridged dicyclopropyl ketones to afford 

products in which both cyclopropane rings have been cleaved has been ascribed to 

two electron reductions occurring by p&cyclic processes [440]. The process is 

illustrated by the conversion of 561 to 562, 563, and other products. That car- 

banions are involved has been demonstrated by deuterolysis [441]. 
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A large excess of “lithium bronze” (Li-4NH3) has been found not to be neces- 

sary to effect convenient reduction of a,B-unsaturated ketones to saturated ones 

[442]_ For example, this reagent converts 564 to 565 (97-98%). More normal ylith 

iumblue” reductions have been employed in the conversion cf 566 to 567 [443] and 

in a study of the stereochemistry of the reductions of 568 to 569 [444]. 

564 565 566 

567 568 569 

Lithium anthracenide has been alkylated by s-octyl fluoride with 42% inver- 

sion and 58% racemization, and by 570 to give 571 via ring opening [445]. The 

results are said to verify that such reactions can proceed by both SN2 and by 

el ectron transfer processes. . 

a 
FI 

i-C8H17 

Alkali metal reductions of isomeric terphenyls and of biphenyl in HMPA have 

resulted in some cleavage of the Ar-Ar bonds since up to 25% of dihydrobiphenyls 

and -benzene were obtained, respectively [446]. New, severely hindered nitrogen 

bases such as 572 have been obtained by lithium-ammonia reduction of 2,6-di-t-- 

butyl pyridine L-4471 _ Additional examples of reductive silylation of monoaromatics 
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uranium have been prepared from the corresponding new dichlorides and methyllith- 

ium [458]. Hydrogenation of 580 yielded the first organoactinide hydrides. 

580 

A full paper described the titanium-induced reductive coupling of carbonyls 

to olefins as illustrated by the conversion of benzophenone to tetraphenylethylene 

(80%) and the mixed coupling of 581 and acetone to 582 (85%) [459]. The titanium 

metal is conveniently obtained from titanium(II1) chloride and lithium metal. 

581 582 

Several organotitanium systems were prepared from organolithium reagents in- 

cluding 583 from the dichloride and methyl1 ithium [460], dibenzyl- and diphenyl- 

titanium from 584 and 585 with benzyl- and phenyllithium, respectively [461], ti- 

tanium, vanadium, chromium, and scandium systems such as 586 from 587 and appro- 

priate halides [462], paramagnetic chelated derivatives such as 588 from 587, di- 

ketones, and metal (III) chlorides [463], and fully methylated silylamide deriva- 

tive 589 and related compounds from halotitanium species [464]. The first chiral 

zirconocene compound, 590, was prepared from chiral cr-phenethylcyclopentadiene, 

591) and methyl 1 ithium [465] - 

583 

Cp2(-Ph)2 Cp2Ti Ph2 

584 585 

r 7 l- -r 

2 

586 587 

NMe2 

2 
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-(Phq2Ti N 

i 

//C5H4P 
Me2Zr 

\ P 

CpZrC13 

A full paper described the details of the preparation, properties, and struc- 

tures of tris[bis(trimethylsilyl)methyl] derivatives of titanium(III), zirconium(IV), 

hafnium(IV), vanadium(III), and chromium(II1) [466]. Each of the compounds was 

synthesized from 592 and appropriate metal chlorides. 

592 

Niobium-containing compounds 593 and 594 have been obtained from 595 and 596 

[467] and various cyclopentadienyl anions and niobium(V) and (IV) chlorides [468], 

respectively. 

CP2NbCgHg (RC5H4)2NbC12 

593 594 

Cp2NbCl 2 

595 

LiC9Hg 

596 

Neopentylidene complex 597 has been prepared from 598 and two equivalents of 

lithio-2,2-dimethylpropane apparently via 599 [469]. The corresponding niobium 

compound is also described. Additional chemistry of 597 and a related cyclopenta- 

diene derivative is described [470,471]. 

i qTa=X [eTa<zz [ yi-.? 

597 598 599 

Chemistry similar to the above has been employed to synthesize tungsten and 

molybdenum complexes 600 [472]. 
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Several optically active carbene and carbyne complexes have been prepared using 

(+)-menthyllithium and metal carbonyls and then characterized by IR, iH-, and 13C- 

NMR spectroscopy, and by polarimetry [473,474]. The compounds 1 isted include 607 

14731, 602 [M = Cr,W) C4747, and 603 (M = Cr,W) [473]. 

601 602 603 

Carbene complexes 604 and 605 (M = Cr,H) have been synthesized from the metal 

hexacarbonyls and 606 [475-J. The R groups of 696 were Me, Ph, SPh, and (CH2)$. 

Another paper presented a full disclosure about the preparation and reactions of 

al kyl- and aryl pentacarbonyl tungsten anions [476] _ 

OEt OEt 

R 
604 

In an effort to determine if metal-metal metathesis in the chemistry of tri- 

ple bonds between molybdenum and tungsten were possible, a mixture of HC16 and 

MoClS was treated with lithium dimethylamide C4771. That only 607-609 but not 

610 were formed along with other experiments suggested that such metal-metal tri- 

ple bonds are not ruptured. 

bf02(NMe2)6 W2(NMe2)6 

607 608 

W(NMe2)6 

609 

MOW ( NWe2 ) 6 

610 

Now a-al kyl systems 611 [478] and 612 [479] have been prepared by treatment 

of 613 with methyl- and ethyllithium, respectively. 

Me2M02(NMe2)4 

611 

(CH3CH2)2M02(NMe2)4 

612 

C1TVo2(NMe2)4 

613 

Several new species containing chromium-chromium and molybdenum-molybdenum 

quadruple bonds have been prepared from o-lithiophenyl ethers or phenoxides and 
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dichromium and dimolybdenum tetraacetates [480-482-J. 

by 614 and 615_ Similar compounds have been obtained 

pyridine [483] _ 

i li 
4- 

KX 
0 4Lif 

\ 

I P 
CrECr 4 

614 

The compounds are illustrated 

from lithio-2-amino-6-methyl- 

7 Me 

Cr ---_Cr 
I 

1 

615 

Finally, in this family, novel lithium derivative 616 has been prepared from 

the corresponding organomercurial, then combined with a variety of electrophiles 

to afford 617 [484]. An unrelated paper describes the preparation of 618 (R,R’ = 

al kyl , aryl ) from the chloromolybdenum tricarbonyl and 1 ithioamidines [485] _ 

616 617 618 

Binuclear formyl complex 619 has been obtained by reaction of lithium tri- 

ethylborohydride with dirhenium decacarbonyl [486]. The kinetically less stable 

620 (M,M’ = Re,Mn) has been similarly prepared from 621. Both 619 and 620 are 

potent hydride donors. 

Li+ 
: 

Li+ 

(CO),ReRe(CO),CH 
1 

(CO),f4'ti(CO),CH ReMn(CO)10 

619 620 621 

Manganese derivative 622 has been prepared from lithiopentamethylcyclopenta- 

diene and manganese(I1) chloride [487]. Compound 622 was converted to the first 

isolable metallocene anion by sodium naphthalenide. Manganese derivative 623 has 

been converted to alkyldiazene complex 624 by methyllithium which was then methyl- 

ated to give azo derivative 625 [488]. 
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Treatment of vinyltriaethylsilane with t-butyllithium-TFEDA fol- - 

by derivatization with trimethylchlorosilane affords only products 

arising from addition of the organolithium reagent to the double bond. 

UI contrast, the sterxally hindered trans- and cis-1-trimethylsilyl-3,- 

Me3SrCd=CH 
~.I~_IL~,'T?ED~ 

2 2.H2 SlCl 
. + 

3 

Me3S1CH,CH2tBu + (Me3S1)3CHCH2tDu 

(5%) (71%) 

+ Me3.SiCH2CH2CHCH2tBu + Me3SiCH2Cii2CtKH2tBu 
I I 
Stile3 SiHe2CH2SiMe3 

(6%) (18a) 

3-dxsetbyl-i-butenes were q etalated by organolithium - TMEDA systems at 

the s~lxan-methyl groups and (for the latter) et the a-szlylv~~yl 

position. 
47 

Me3CCH=CHSiHe3 
RLl/TMEDA 
R=tBu,llEU 

) Me3CCH=CHS1He2CH2Li + Me3CCH=CLiSiMe3 

(from cl5 substrate only) - 

Allylsilanes are raeblated by n-butyllzthium-T?EDA to form orga- 

nolithiun compounds which preferentially derrvatize at the posrtzon Y 

to silicon. The cones_mnding Grzgnard reagent undergoes similar reac- 

tlons, but wzth a preference, in some cases, for a-derlvatrzatlon. 

R = Me. Ph 

Ph3SrCH=CH-CH2Br r19, Ph3SiCH=CH2-CHZMgBr 

A y-silyl product was further lithiated and treated with triaethylchloro- 

silane to yreld both a- and y-silylated compounds. 
48 

Ph3SiCli=Ui4%12Sine3 2 w 1'-Li'MEDA.Ph3SiCHaM-CH(sine3)Z Sicl (12%) + . 3 

Ph SiCH-CH=CH-siHe 
3 I 3 03sw 

Sine3 
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Organolithium Reagent Griqnard Reagent 

Deriva- YLeld Deriva- Deriva- Yield Deriva- Deriva- 
trzlng (%I tization tization to1 tization tization 
Agents a 0) Y (S) a (a) Y(e) 

+ 
H3° >80 30-40 60-70 80 a55 

co2 60 20 80 00 85 

Ph2CrO 90 a95 65 

70 40 

.60 

10 

cH31 
80 100 no reaction 

MepC1 70 100 50 >95 

Vlnylsilanes were effectively coupled with L~/TRF in the presence of 

t-butyl alcohol to qlve products expec ted from zntermediate radical 

anions. 
49 

s I SrCH - CH2R' 

RpcH - CH2R' 
c- R$ir-CH = CHR' - 

R3SiCH2-CHR' 

I 

R-3 R=C6H5 
R3SlCH2-ChR 

+ 
R'=C6H5 R'=H,CH 

+ 
3 

R3SiCH2CH2R' R3SXliCH2R' 

cH=cH 
/ 2 

(C6H5)2Si\ 
+ (C6h,12S1 

3 

(5oa) 

CH = CH 
2 

Trrs- and tetrakis(trimethylsilyl)cyclopentadlenes have been pre- 

pared. The tetrakis ccmpound &es not undergo isomerxatron by srlyl 

group migration. 
50 
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.siHe 

Li+ 

Sine / 3 o- -Ef 
iHe3 

nBuLi u- 3 3 
sirde 

-nBun* , 
Si!!3 aMe ii siMe3 

I Me3SiCl 
Li+ 

Photolysis of 1,2,4,5-tetrakrs(trmethyls~ly1) benzene yields a 

number OP rearranged products which include either 6a or 6b. but not 7. 

Me3Si 

cl 0 

SlJ4C?3 

)*e3S 
lNe3 

1 

Me3Siq Sue3 

3 

Me sB13 He3Sl si, 
3 3 

2 3 4 

SiMe, 

5 6a 6b 7 

Heating 1 at %I0 readily converts it into 2, while 3 can be photol-yzed 

to produce 1, 2, 4, and 5.51 

The following cycloaddition chmistry of trimethylsilylcyclopta- 

diene hasbeen reported. 
52 
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Trioethylsilylketenes undergo reaction with phosphines to give 

adducts which rearrange upon heating 
56 

/ 
OSiMe3 

Ye3SsC=C=O A R2PH B Me,SiCH2COPR 
1500 

2 z+ CqC 

'PR2 

.Qene- and alkyl- sulfonyl chlorides reacted with 3-buten-l-ynyl- 

trmethylsllane 111 the presence of crlprous chlorrde to give products of 

1,2- addition across the double bond. These were easily dehydrohalo- 

geuated by triethylamine. 
57 

Benzenesulfonyl halides add m a 1,4 fashion 

Me3slCIC-CH=CH 
RS02C1 Et3N 

2 cucl ) He3S:C~C-fHCH2S02R _ Me3SiCaC-CH=CHS02R 

Cl 

to 1,3-butadienyldiethylmethyls~lane; these products are also dehydro- 

haiogenared ny trlethylamme. 
58 

E+2HeSiCH=CH-rh-CH 
Phs02X Et3N 

3 X=Cl,Br.I 
,- EtZHeSrCH-CH=CH-CH2S02Ph * 

I 
X 

Et2MeSKH-KH-CH=CHS02Ph 

Halonydrlns may De prepared m good to moderate yields from the 

reactron of tr~aJ.kylvlnylsilanes with II- or O-halo compounds m an acidic 

aqueous nedrum. 
59 

N-brcmosuccznmlde 
iQslc~=cH* - 

or tBuOCl R3S1YCH20H 
(X=Br ,Cl; 30-70%) 

HgO/12 X 
R3SrCH=CH2 

tie RWCH20H 
(32%) 

2 
I 

Tne reaction of trichlorovmylsilane, AlC13 and o-, m- or p-carborane 

leads to the corresponding amno- or bzs-B-(E-trichloroszlylethyl) car- 

borznes. 1,2-Diphenyl-o_-caxburane underwent a slmllar reaction. All 

products could be trimethylaced at silicon with methylmagnesunn iodide. 
60 

PhC -CPh C.13SiCH=CH2 PhC- CPh 
\/ 

FW13 
/ \/ 

B13H10 
BloHB(CH2CH2SiC13)2 

Triethylsilylacrylic acids may be prepared by oxidation of the 

corresponding aldehydes without Si-C bond cleavage. 
61 
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Et3SiCH=CHChO 
cro3 

- Et3SlCH=CHC02H 
H2S04 

(70%) 

A series of a-lithio and a- and E-bromomaqneslum vlnylsilines was 

treated at low temperatures wrth acetic and benzorc anhydrides in order 

to prepare sllyl a.6unsaturated ketones. Best results were obtained 

with acetx anhydride, but higher condensation products were always pre- 

sent and led to reduced yrelds. 
62 

R3s1 \ (R'CO)20 
R351 

/ 
c-a2 - 

R'co 

)C=CH2 + 

R3Si, ,CH_* ,Stie3 
C 

Fi 
C 

n 
izc \ OCOR' 

(M = L1,MgBr) 

(R = Ph.MeI 

R3s1\c=c/H 
(R'CXX20 

R,Si 

* 
/ \ 
H MgBr H 

Homologation of a-srlyl-a,6-unsaturated. esters has been observed 

to occur m a stereospecific fashion +on reaction with diazomethane. 
63 

CB2N2 
He3SXH=CliHCO2Me - He3SiCH2CH-flC02Me (70-80%) 

(cis or transl (cis or tram) -- - - 

Based upon product q rxtures obtained by hydrolysis and trmethyl- 

chlorosilane treatment of reaction mixtures, the reaction of trans-l- 

brosnvmyltrimethylsila.ne with lithium appears to produce the following 

compounds in the ratios shown. 
64 

Me2SiCB=CHBr Li H Me3SICH=CH2/Me3SiC~-CLi/He3Si~=~i/ 
ether 

"coupling products" (2/l/3/3) 

The yield of utilizable 2-l~thiovinyltrimethylsilane is thus low, al- 

though in situ reaction of trans-2-brrxmvinyltriethylsilane, trime- -- 

thylchlorosilane and lithium affords trans-bis(trimethylsllyl)ethylane 

in 82% yield. Longer conhct txmes lead to reductive silylation of 

this product. 

Reierancesp.139 



Ue3SiCH=CHBr 
Me,SiCl 

LI 

The reaction of 

.Ye,Slcl 
.Ue3SiCH=CHSiUe3 F (He3Si) ZCHCHZSiMe2CH2siUe3 

(l-bromovinyl)trimethylsilane with lithium gave 

simdar results. 

t4e3SdZ== 
I 

& Me352(21~2/He3si~CLl/Me3SICnCH2/ 
ether 

Br 
"couplmg products" (2/1/1/<1) 

Characterizable complexes are formed between bis-(trimethylsilyl) 

acetylene and bis-(trmethylsrlyl) butadiyne witi tioo, cobal= d -- 

ganese carbonyls. 
65 

Ir.e3SlC:CsMe3 + Fe3IC9)12 - (Me3SiC2S~!e3)Fe(CO)4 

II + Co2(Co)8 - (Me3SiC2SiMe3)Co2(CClJ6 

. +cwn(Co)3 - (Me3SX2Slne3)CpMn(CO)2 

(Cp = cyclo_pentadienyl) 0 
R 

3 

He3SiC~C-C~C.S2.!4e 
3 

+ fe3(C0)12 - 

4(mj3F& 

0 

R 

80 

(R=Ue3Si) 

II 9 CO,(CO,, - (?4e3SiC4SU4e3)Co2(C0)6 

(Me3SiC4S1Ne3)Co4(CO)12 

Flathum COU@eXes dte Eormed by the reaction of acetylenic 

sllanes with trans-tiPt(PEt_,)2Cl and trans-12Pt(pEt3)2.66 

PEt 3 
PEt 
13 

cl--Pt--H + 
+2 

mxsLii3 - cl--P+ -SrH2CECR 

(x-kl,CF3) 
ht, 

PEt 
13 

pt3 

I-Ft- 
I 

I + ~=csiH3 - I-Fe--H 
slow r I-_Pt-SiHICxR 

PEt3 (R%cP3) RcxsGi<bEt 
-n2 

3 
PEt3 

(isolable) (R=cP3) 

Potassium trichloro(trimethylvinylsilane)platindte(II) was pre- 

pared by a metathesis reaction in acetone. The complex underuent clea- 



veqe with water end replacement of chloride with pyridme N-oxide. 
67 

He3SiCH=CH2 + KtPtClj(CH2=CH2)l - KIPtC13ble3SiCH=M2)l + CH2=CHH, 
L 

It- H2° I 
I 

4 (He3Si120 

HZ; 
HC 

I 

The following 

been reported. 
68 

reactions of B-functional acetylenic silanes have 

R3SiCXOEt + IdNEt - R,SiC:CNEt2 9 
kMXtl=CH 

R3SiCiCBr + Et3N _) R3SiCaCNEt2 2_ 
He 

(R = He,Et) 

Chlorine added to a number of aromatic sllanes to form hexachloro- 

derivatives which could be dehydrochlorinated thermally. For example, 

phenyltrichlorosilane gave trichloro(trlcnlorophenyllsllane. 
69 

3c12 

C6H5SLC13 hv 4 

Organohalolithium 

a-haloalkylsilanea. 

55oa 
C6H5C16SiC13 - C6HZC13S~C13 

compounds have&en employed ta prepare 

(only) 

H2(1Br2 

iPrZNLi qYb LincBr2 

He3SiCl 

h 

MejSiCHBr 

2 

(62%) 
71 

RefereacuP.139 
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CIi3CHI3 Me Sicl 3 

I 
_ cHJC12CLi - Me3SiC12CHj (49%) 72 

(Me3S1121lL1 
-I 

lnsjjlcnIz Me3SlC12Li Mz (Me3J1)2C12 (69%) 72 

i+ 
CH2C12 + Me3SXI2L~ 

M=2SOq 
-H~~.SICI~CH~(~~%)~~ 

t4e3SiCHI 2 + CliC12Li ’ 

1 

I He3SiCHC12 (12%)72 

Tne monohydroboration of acetylenes vlth disiamylborane IHB(sia)21 

gives v-ylboranes vhicn may be metalated at the allylic positron. Sub- 

sequent reaction of the organollthlum reagent thus formed with trimetbyl- 

chlorosilane followed by oxidation affords 3-trimetbylsilyl-substrtuted 

aldehydes. In addition to the example shown below, the following acety- 

lenes 

(759) 

gave slmrlar prcducts in the yrelds shown: 1-hexyne (66%). 1-octyne 

and 3-hexyne (90%). 
73 

CB1CB2CH2CICH + (Sla) 2BH d CH3CH2CH2CH=CHB(Sia)2 

me351c1 

$ 

-c3c / N 

cH3a-12cKHp!o f CH3~2U-ICH=CHB (Sia) 2 I 

I 
2)H202,CH- 

I 
Li 

S-e3 Li 

Ester-containing organotrichlorosilanes can be obtained by the 

following procedure. 
74 

Base treatment cleaves the S1-C bond. 

HO,C + aJ2Et + HSiCl3 

Several acylsilanes Save been 

Products arise wtm3e appearance may 

a3m 
nPr3N7 c13sicH2 

C02Et (79%) 

_pbotolyzsd in cyclohexane solvent. 75 

be rationalized by silyl radical 

formatron, followed by subsequent attack of these species on original 

substrate or sme of the products subsequently formed. Triphenylsilyl- 

benzyl ketone ID thought to give rise to triphenylbenzylsilane by an 

intrarmlecular process. 
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Ph3SiCOMe hv, 
Ph3Si0, ,SiPh3 Ph3slo, Ph3sa0, ,H 

Ph3sl 
/= 

+ 
'H Ph3S/ 

c==cH2 + 
Ph3Si JC\ 

CH3 

(14%) (22%) (14%) 

PhjSiCOCH2Ph$ 
Ph3Si0, Ph 

.,=' + 

Ph3Si0, /H2Ph 
C 

Ph3Sr 'H Ph3Si ' 'CH,kh 
+ Ph3SiCH2Ph 

(8-12%) (409) (30-35X) 

when the photolysis of acetyltriphenylsilae was carried out In 

dr- or trxhloroethylene, products of reaction with me solvent were 

isolated. 

hv 
Ph3SLC-3 cHcl=cHC? 

Ph3Si, ,H 

0-c, (34-450) 
H Cl 

Ph3SmXH 
hv 

3 cHc1=cc12 ' 
Ph3S~CH=CC12 (28%) 

A rearrangement of the type Si-C-O-N __3 N-C-O-S1 has been 

reported in which migration of silicon to oxygen is accompanied by 

rmgration of nitrogen to carbon. 

Me3s1FHCH20N [a- ) 
500 

32 12h (CF3)2N~CH20NWPg12 (1000) 

oNm3)2 0SlMe3 

(CF3)2N0s~e CHON(CF312 ire> 
21 

(CF3)2N~OSiI'e20N(CP3)2 (100%) 

(3H20N(CF3)2 cH2arrm3), 

Me3SicH20N (CF3) 2 

150' 
,‘- No Rearrangement 

1000 
C13sicMe20N(cF3)2 2h r (CF3)2NCMe20SiC13 (98%) 

In compounds of the last type, the ease of reazxxngement was Eound to 

be C13SiCFWON(CP3)2 > C13SKHRONKF3)2 > C13SXH2~(CF3)2.76 

The carblnols Rj_,CPh,OH (R = p-Me3S1C6H4; n=1,2) have been pre- 

pared bjr way of p-He Sic 8 MgBr and the appropriate ketone or ester. 
77 

3 64 

Bischloroformates may be synthesized from certain orqanosxlxon 

diOlS.78 



-I2 
ONMe2ROH)2 _ > oLsFHe2maxl)2 

R - CH2.KH2)3,CR2CCH2'=2 

Silicon-carbon bond cleavage has been observed during treatmMt 

of tzialkylsilylalkyl sulfides and tetraetbylsilane with 30% H 0 
22 in 

acetic acid. 
79 

EtScn2SiEt3 
"2O2 
H1oAc+ EtS02CH2SiEt3 + (EtSi120 + "C3H603Si" 

(56B) (10%) 

Et4Sl 
HZo2 
HOAc+ (Et3Si120 + "C3H603Si" 

(14%) 

1-Trimstbylsilyl-1-(pheaylsulfinyl)metbyllithium can be generated 

JJI high yield from the n- or t-butyllithlum metalation of phenyl tri- 

~etbylsllylPe'~yl sulfoxzdr. The reagent reacts normally wrth ca.&onyi 

containiog compounds, to give, ultimately, olefmic products by way of 

~-elimi.nation.6° 

Re3SiCn250Ph 
RLi. _700 r Me3SiySOPh 

A variety 

have been found 

cleavage in the 

Li 

of 2-benzothiazolylsilzmes 
81 

and 2-lmidazoylsilanes,82 

to be very susceptible to transsilylatiou and Si-C bond 

presence of weak electropbiles. 

,, 
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The stability of some B-auunoethylsilaues to a variety of reaction 

condztions was examined. 
83 

Ne3SiCH2CH2N~ 
3000 

) No Reaction 

Me3SiCH2CH2NHR 
3000 
10h 9 Me3Si.NHR + CH2=CH 2. 

(309) 

4 - Me3SiCH2CH2NEt2He I 2500% 
Me 

3 
5x1 + M =CH 

2 2 
+ St2kHe 

+ 
He3SiCH2CH2MSt2He OH- 

H2o 
refiwc 

r (He3Ss)20 + M2=CH2 + Et2NNe 

+ 
Me3Sd%i2CH2NEt2Me I 

- nBuLi/ Me3SiBu + Et2NMe + CH2=CH 2 

He3SiCH2CH2NR2 
nBuLi 
140' r No Reaction 

He3SiCH2CH2NBu 
140% 

Li 

Me,SiNHRu + CH2=CH, + CH4 + Me2Sl(NHBu)- & 

NBuSiMe3 

A variety of silicon-contalnlnq tertiary amines have hmm wePared 

utlllzanq tris(chloromethyl)amine. 
84 The compound with X=0, R=Ph, R'=Me 

polymerizes at 2S0 with loss of HePh2SioH to give a C,H,N-containing 

polymer. 

N (CH2C1)3 + 3R2R'Si-X-Na 
-3NaCl 

+ N(CH2-X-SiR2R')3 

X R R' - 

0 Me He 

0 Ph Me 

s Ph ph 

(=2O 
Me Me 

QI2 Me Me (via Me SiCH2Ll) -3 

Reaction of tris(cbloromethyl)amne with silyllithium reagents led 

to triS(Silylpmthyl)amines which could be isolated (except for the dime- 

thylphenylsilyl compound), but which were thermally labile towards poly- 

merieation at 40°. 
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N(CIQC~)~ + 3R2R'SiLi 
-3L1Cl__ 

RWi2SlR2R')3 

Tne reaction of 

trile gives triazoles 

R R - 

Pn Ph 

Ph Me 

Me Ph 

trlme~ylsrlyldiazomethane with trifluoroacetonl- 

via preferential (over H) trzmethylsilyl group - 

nxjzatzon m toe orlqlnal adduct. 

- 
FC 

i 

3 
Sl.MS3 F3c 

3 

H 
H~3SlCIiN2 + CF3c3 w A* ‘h 

“,t; / 

N 
LN /” 

I 
L J .4iMe 

3 

Reactron of the drazo cr=lPound wrth cyenogen chloride or bronrde affords 

open-cna~~ 1:l adducts. 
85 

t4e3SKHN 2+XcN 4 Me 
3 
Sitl = C-CHN 

I 2 
X 

Sllyl-contammg ylids are found to form salts with certain trzn- 

s2tlon metal complexes 
86 

Me3P=CRS ’ + HM(CO)3C5H5 M IMe3Pa2m’l+ IM(CO)3 C5H51_ 

These 

Salts 

(R = SiMe3,R' = H or Slneg; F-i = Uo,W) 

salts con be deproro%ted with Me3P=CH2 or IBULL. Pnaons of these 

react wrth chlorosilanes to give compounds containing silyl-metal 

bonds. 

Ra+ICr(CO13CSHg]- + Me3SiBr - Me3SiCr(CO)3C5HS 

The reaction OF srlylated ylrds w1t.h ketones is known to grve com- 

plxated sets of products, but the course of thxa reaction is explainable 

ti d straightforward manner if the ylid and carbonyl capound are taken 

in a 2:3 molar ratio. 
87 

3 Ph2C=0 + 2 Ph3P=CHSiMe3 + 2 Ph3P0 + (Me3Si)20 + Ph2C+CH2 + Ph2C=@CPh2 

3 Ph2~ + 2 Me3P-ChSiHe3 -_) ne3PO + We3Si120 + 2 Ph2M2 + ~e2P(0)cB~h2 



3 Me2C=Cl + 2 Me3P=CHSfle3 - 2 He3P0 + (MP~SL)~O + Me2C=CH2 + 

SLlylateci ylzds have been used as starting materials for 

thesis of the novel tetraorqanofluorophosphoranes. 
88 

R3P=MSiMe3 + 2HF - h3(CH3)PF + Me3sLF (R = He,Ph) 

Me2C=CHC=CH2 
I 

Me 

the syn- 

The analogous tetraorqano(urmethylsilyloxy)phosphorane can be pre- 

pared, but decomposes above O". 
69 

#e F-CH 
3 2 

+ Me_pOti - Me4PoSLHe 
3 

- (Me3Si)20 + Me3P=CH, + Me3P=0 L CH4 L 

Tne synthesis of trrs-(2-plcolyl)-methylsrlane (T'PMB) and prelr- 

mlnary results concerning its use as a chelatlnq agent for transltlon 

metals has appeared.90 

MeSiCl + 
3 

EtOH 
-iPMS'L;Cl + AgClO4 - TPMS-LiClO 4 L Aqcl 

TPMS-LIC~O 
4 

+ M(Clo4)2 _j TPMS*M(C10q)2 + LlClO4 

(M=Ni,Cu,CO) 

Silyl ylids have been found useful in stabilizing 9old(I) compounds 

by establrshlnq a neighbrmg onlum center. 
91 

Me,P - AuCl + Me3P-~srMe34He3P * Au-M Cl- + 

+7 
Me3Si, /PMe3 

CH-Au-CH I Cl- 

Me3P 
+/ \ 

s01e3 J 
Me3P * AuCl + 14e3F=C(SiMe3)2 + Me3P + Cl- 

Treating l-phenyl-lO-lithio-l,10-dicarba-closo-decaborane(101 with 

trimethylchlorosilane gave the correspondxng 1-phenyl-lo-trimethylsilyl- 

l,lO-d~~arba-closo-decaborar~e(lO).~~ 

Referencesp. 139 



Some silylmethylgermanir compounds have been prepared 

synthesis. 
93 

xMe2sKh3c1 
Ge/Cu 

& m4eZSiCH2GeClj + M4e.pz-i21 pec12 

(543%) (26-47s) 

by direct 

X = F, OCH 3, ow4e3 

Hydrosilylmethyl Grignard reagents were used to 

silylmethyltin compound shown. This did not give the 

product u_pon attempted ring closure. 
94 

fle,ClSnCH,Cl 

synthesize the 

expected cyclic 

He2HSiCH2MgCl _ * % Ne2HSiCH2Snlrs2CHZC 

I 

I C1CH2GCH3,znC12 

He2Sn <I>SMe2 $& t4e2ClSiC!2Snt-Ie2Ch3CI 

2 

A number of (hydrosrlyllalkyl Grrqnard reagents have been found to 

reduce chlorosrlanes. Two equivalents of Grlgnard are involved in hydro- 

silane for;Ilstion. 

5r 

I 
H-- 

H Cl 
Hg\ 

I I 
CH -SiMe_2H 

Ph3SlCl + Me2SiCH2MgBr - Ph3sr. 
: 2 

-.‘H A 

SiMe2CH2MgBr 

J Y 
Ph3Sti + Me2SiM2Si!e2QiMqBr 

The Grlgnards employed and the yields of triphenylszlane obtarned 

were: t4e2sa.Hczl2MgBr (90) ; k~:~:2CkipgBr (75) ; PhMeSiHCHpgBr (80) ; 

Ph$AiiQi2PIq5r (95); Ph,SUiKH,),Hqi3r (50); Me,SlnKH,),flgCl (SO); Me2 - 

stiCb2S~e2Cti3HgI (45); He2.siHM2NgBr (with Ph2MeSiCl gave 493 Ph2MeSLH 

and 449 Ph2~SiCb2Stie2; with Me3SiCl gave 39% He3SA%i2Sfle.2H and 34% 

He2SiElCH2SiHe2CH2D after D20 treatment]. 
95 

The behavior of (HeaejSi)3a and (He3Si)4C toward some metalating 

reagents has been examixed. No metalation of (ElejSi)3Cli was observed 

with nBuLi in ether, tetrahydrofuran (TW), or pentdue-THEDA or with 
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tBuLi in pentane or pntane-TSP. Hetalation did occur with methyllithium 

in ether-TKF to gave (He3SiJ3CLi and with tBuLi in pentane-TKBDA to give 

(Me3SiJ2CRSine2CR2ti only. The tEuLi-TEDA system (but not CH3LiJ also 

metalated (ne3si),c to give 04e3SiJ3CSiMe2CRZLi. 
96 

The use of trimethylsilylmethyl groups for the stabilization of 

metals in low CWrdbatim States contrnues to be an actzve area. A 

dralkyltin(IIJ compound has been prepared by the use of the bis(trimetnyl- 

silylJmethy1 ligand. 

(Ue3siJ2CHL.i + SnCl2 j I(He3SiJ2CBl 2Sn (54%) 

This compound forms stannylene complexes witn Cr(CoJ5 and no(CoJ5. as well 

as a 1:l adduct with a-picoline. A 39 yield of [(Me3SiJ2CH12Pb was also 

reported. 
97 

In wntrast to other bis(trialkylstannylJmercury compounds, bls- 

[tris(trimetbylsilylmethylJstannyll mercury is stable, and undergoes 

expected transmetalatioo and exchange reactions. 
98 

SnCl4 
RHgCl - R4Sn 

SnCl4 
f k$mX 

LiAlH4 
.\ 

Rt2Rg 
gSnH W (gSn12Hg 

(R = He3SiUi2J 

(Rjsn) 2Hs 
2 Li ~ 

Hq + 2 R3SnLi 

U$-12Hg + 4X2 _f 2Hg+2R3SnX 

[x-cl, CJi2c02He. c5:sh. coKI~J41 

(R3SnJ2Rg + Hq[CKF5J312 ( 2Hq+2 R3snP + 21CP3J2CccF2 

The hydride R35"" also was employed to prepare a dialkyl cadmium com_pound. 

2 R$ni-l + Et2Cd + 
. cH3CR3 + (R3SnJzcd 

A stable copper(I) alkyl has been prepared from Me3SiCH2Li and CuI. 

The reaction of this He3SiCR2Cu with He3SiC1, Cli2=CRM2Br, Phs and PhCB2Br 

gave the expected alkylation products. With a 2:1 ratio of Me3SiCli2Li to 

CuI, a stable solution of (Me3SiCJi2J2CuLi MS obtainable in ether. 
99 

The trimetbylsilylmetbyl Grignard reagent was used to prepare &!e3- 

SiCR2J3Al-CRt2 and (Me3SiCR2J2Zn. 
100 

The lattar formed isolable complexes 
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vlth 2,2'-bipyrrdine, l,lO-phenanthroline, te tramethylethylenedmmine, 

qumline and pyridke. The first tvo OF these -were stable m air For 

several days. In contrast +a the reaction of Me3SiCH2H (M=Li or MqX) 

wi*A NbGlS and TaCl 5, worcn affords conplexes such as (Me3SXli2)2Nb - 

(II-SLM~~)~~~~(CH*SIM~~),, the interaction of (Me3SiCH ) 
22 

zn aqd TaCl 
5 

giVeS d mixture of (Me3'riCH2)2TaC13 and (He3SiCH2)3TaC12. Niobium pen- 

tachloride affords mainly (Me3SUZH2)3NbCL2. 

Tris[tris(trmethylsilylmethy1)stan.nyllthallium has been prepared 

Fran trrethylthsll~~~ arid three equtvalencs of (Me3SKH2)3SnH. This 

compound u&e-t the followmg reactrons In high yrelds. 1Oi 

[(Me3SUZH2)3Snl3Tl Hg P [(Me3SiCH2)3Snl2Hg + Tl 

BrCH2CH2Br 
I, ____j (Me3SiCH2)3SnBr + CH2=CH2 + TlBr 

Bz2% ‘. 
I, - (Me$%H2)ZSnOBz + Throb+ 

Stable alkyls of titanlum(IV), zirconium(W) and haFnium(IV) have 

been prepared whrch contzln trmethylsilylraethyl- and trimethylqenryl- 

methyl stabilizing groups. 
102 

netalled preparative procedures, stabrll- 

ues, ad the~al and chemical reactlvitres are given for these compounds, 

;i<yclopentadrenyl (Cp) specres were best prepared from Cp2MC12 and 

Me_p'(3A2Li m ether, vhlle the neutral tetrachlorrdes were starting 

materials For obtaining (Me3M'CH2)4M products. The thermal stabilities 

of the cyclopentadrrnyl complexes lie in the order HfV4r>Ti, the stabll~- 

ties of these species being greater than the methyl and ethyl analogues. 

The com~und (Me3SiCH2)qSr exhibits a thermal stability which is 

close to, but sosl~nat less W, (He3CcH*)4zn. 

CornSound starting reagent Yield (%I 

Cp2Ti (CH2SU4e3) 2 .Ye 3 SSH 2 L.a 60 

Cp2TiKl-12Ge!!e3)2 He3GeCH2Li 70 

Cp2Zr(CH2SiMr3)* Hr3Si&2Li 70 

MejSiCH2MgC1 5 

cp2zr(u)CB2sine3 Me3SiCH2UqC1 38 
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StartAng reagent Yield (b) Compound 

(Me3SiCH2) 4Tl 

(Me,srCH,) 4Zr 

Me3S1CH2Ll 

Me3SXH,MgCl 

i 

Wle3SKH212Mg 

Me3SUH2Ll 

I 

Me3SKH2MqCl 

(Me3SiCH212Mq 

c 
Me3SKH2L1 

Me3SiCH,Li 

(PhMe2SiCHZ)2Mq 

PhMe2SiCH2blgCl 

(PhZMeSiCH2) 4Mq 

(PhCH2Me2SiCH2)2Irq 

50 

65 

73 

69 

63 

60 

89 

96 

5cl-75 

66 

60 

66 

in a related Lnvestlqation, the preparatron of the neopentyls 

(MeJCCHZ)4M. M = TI, Zn or Hf is reported, and thermal stiblllty cornPar=- 

sons made with the corresponding (MezSXH2)4M comp~umis. 
103 

Stabrllty 

increases m the order H = Tl<Zn<Hf and for R M: R = Me<<Me3CCIi2?&le3SrCh2. 

AS was previously mentioned, treating niobium or tantalum penta- 

chloride with Me3SiUipC: affords the compounds (u-CSiMe3:2M2(CH2SiMe3)2, 

M = Nb, Ta.3'4 The niobun complex has the structure 

Su4e3 
I 

Me3S1CH2,hlb~C,~Nb/cR1Sine3 

We SiCH' \‘c'/ 'CH siUe . ^ _ _ 

The first well-characterized binary alkyls of lanthanide 

have also been prepared via Me3sKH2L~ and the anhydrous metal 

MC13. Thus, We3SiCH2)3Sc~2 THP and (Me3SiCX2)3Y*2 THP (along 

elements 

chloride, 

with the 

neOpenty1 analogues), and the solvent-fee (o-W=oC H 
64 

siMe2C!H2)3Sc have 

been reported.lo5 

Carbonyl complexes of iron , cobalt and nickel with tris(trimethyl- 

FLeruencesp 139 
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sl2ylmethyl)_pbosphme (L) were synthesized and some of therr chemistry 

explored.lo6 

+ Fe2(W)g _j Fe(CO)4L 

+ Hg[Fe(W)3(N0)12 I Hg[Fe(W)2(NO)L12 

+ Nl(C014 + Ni(W13L 

+ Co2CW,, - KomJ)jLlz 
Name) 

+NaCo(W)3L 

+ Co,Ko)8 - lco(w)3L*l KoKo)ql 

I =l4 
c1cco3 (00) 9 + CoC.L(w)2L 

NaCoKO)3L + Hg(C2GZ - 
HgClz 

HgEo(W)3L12 I ClHgCo(W)3L 

+ TlNO 
3 

- TlICo(CO)3Ll3 

The reaction cf trichloromethyl compounds wrth dicobaltoctacar- 

bony1 yie'_L= alkylrdenetrlcobalt norucarbonyl species. The use of 

CO2(W)S + ue,sUx1 3' 
Me3SiCCo3(W)g (41%) 

t PhMe2SrCCl 3 
- PhYe2SrCo3(CO)g (50%) 

+ Me3Si02CCC1 3 __) Mc3Si02ccfo3(W)9 (39%) 

&3S~OCH2CX3 1X = Cl,Br) followed b y y rolysls afforded HOC!~,CCO~(CO)~ h d 

in 46% yields. 
107 

V. SIUJ?DN~IONF& CO.wOUNDS 

1. 51-H 

In the presence of (PPn3)2N1C12 alkoxy-, chloro-, and fluorosrlanes 

are reduced stereospecifzcally to the corresponding hydride by the action 

X=OCH Cl. 3, F. 0 

(0 retention - 94-100. 0, 90. 100 (1000 inversion for Cl11 
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of Griqnard reagents passessing 8-hydrogens. Reactivity of the Grignard 

de_pends markedly on structure. For example, the use of X = 0CH 3# above. 

plus a Grignard under standardized conditions gave the following yields 

after 72 h (R, 0 SiH, 0 retention given): Et, 90, 100: nPr. 62. 93; 

IPr, 24, 94; nBu, 95, 99: iRu, 6, 971 teu, 0, -1. .vinylsilanes are re- 

duced at the oleflnrc site faster than the Sl-OCH3 bond 1s attacked. 
108 

Ph 
I 

Ph 

M2=cH-Si*-GcH3 EtMgBr I 

!-naphthyl 
(PPh3)2NiC12 2oo ' I CH3CH2-?--H3 

1-naphthyl 

(optical purity > 95%) 

Several perfluorophehyl-contatinmg chiral silanes were synthesized 

to provide an electronegative group on silicon whrch wuld not be suscep- 

table to easy nucleophilic replacement. 
109 

0Men Wen 
I rBuZAIH H 

a-Np-&-Me + C6F5Li e a-Np-Si-Me - 
I 

I 
a-Np-Si-Me 

I I 
Cl '6R!i 'gF5 

Ph 
I Yh 

a-Np-Si-Me + C6F5L~ --f a-Np-SL-Me 
BrCl 

LiAlH4 Ph 

I 
cHc13* -> H-$-Me 

'gF5 '6'5 

Choral reducing agents (alkaloid-LiAiH4 or alcohol-LtiH4 combr- 

naticns) have been used to reduce a series of sAanes [Mesz(oMe)RR'; 

R = l-naphthyl, Et, &?hCH2, mesityl, IPr, R' = Ph and R - cyclohexyl, 

R' = Et1 to optically active mixtures of enantiomers suitable for further 

stereochemical studies. 
110 

Diethylfluorosilane has been reported to undergo thermal dispropor- 

tronatiou in the absence of catalysts. Disproportionatlon occurs to the 

2 HS1Et2F b H2SiEt2 + F2SiEt 2 

extent of 498 in 3h at 56O to give (by verghtl 518 of unchanged fluoro- 

silane, 108 dxethylsllane, 33% difluorodiethylsilae and 5% of an unknown 

substance. In 15 h at 20“, 63% disproportionation is observed. Thus, 

hydrosilylation employing, e.g., diethylfluomsilane leads to products 

of mm-m- and di- substitution at silicon. 
111 

Reference~P 139 
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Heating phenylmethylsilane with 

proportmnation products. but also to 

sioly arising through a silylene-type 

(Ph3PJ3RhCl led not only to dis- 

higher condensation products _pos- 

internedrate. 
112 

Me He He Ph Fe 
I I I I 1 

PtiYeSLH 
2 -700 + Pn2t4eSiH + PhSi-SiPh + Ph-Si-Si-Si-Ph 

A I! 

H H 

Ph2SiH2 Gc PhJSiH + Ph2!Si-:iPh2 

8% 38% 

H H H H Ph Ph Ph 
n i I I 

PhSib3 j PhSi-SiPh + Ph-z!GL-Si-H + H-.&i-$i-ki-H 

A L Ah !'h k H li 

H H 
II I I 

Et2Slh2 _j FX2S1-sJ.Et2 

Et 

II 
Ph2SiH2 + Et3SiH i_:Au) d Et3Si-SiPh2H (8%) 

Uixtures of trimethyl- or triethylsilane with nitrogen dioxide 

react m the gas pose. explos:VelY under certain condrtions, to qLve 

hexaalkyldrsiloxanes, nitric oxide and vater as the predominant products. 
113 

2. s14roup VI I 

The redistribution reaction between bromofluorosilanes and HSiI3 

has been used to prepare the following B~/I exchange products: SiFC121, 

SlFCl12, SlFfir21, S1FBr12, SxF2BrI, .9.F13 and SiF212. 
114 

Drsproportion,tion occurs when trichlorosilane, a-chlorometbyl- 

ch.lorosLlanes and tertiary amines are alloved to react. This reaction 

LS accompanied by condensation products. 
115 

C1CH2Stie2C1 + 2HSiC13 w C13SiCH2SiMe2C12 + SiC14 + H2 

ClCH2SiMe2Cl l HSiC13 amine 2 Cti3SiClJ 

The exchange equilibria of fluorine with the silicon substituents 
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Br:. H, OUe, tiMea and SMe in the mono- and trimethylsilyl(substituent: 

serres have been determmed. The order of substrtuents in terms of their 

preference for the least alkylated silicon atom was given as OMe > tiMe2 T 

Ii > F 5 SMe > Cl > Br. 116 

Methods for the 

R = alkyl, dry11 have 

involves the reaction 

preparation of aryloxyfluorosllahes (R2SiFOC4H6X; 

been ihvestlqated. The best preparative method 

of R2SiiiF with the required phenol, although signi- 

flcant amounts of R2SiCOAr12 compouuds are also produced. The synthesis 

of the required R.,SiHF shrtmg compounds was also given. 
117 

_ 

Exchange of chloro and ethoxy qrou_os durmq the nydrosilylation of 

vinyldimethylethoxys~kne by dinethylchlorosllane was found to occur botn 

before and after addition, and was not dependent on the presence of chlo- 

ropletinic acid. Vinyl-hydroqen exchange was shown not to occur. 
118 

Me2SiClH + CH=CHS1He2OEt - 
. 

Me2Si(OEt)H + CH2=ChSiMe2Cl 

2 C1S1Me2M2CH2SiMe20Et - 
- 

ClSiMe2CH2CH2SLYe2C1 + EtOSiMe2CH2CHp4e20Et 

The replacement of dmethylammo groups by iodine has proven to be 

the best route to pure fluoromdosrlanes. 
119 

Sip 4_xUU4e2)x + 2x.m _ Si=4_x1x + xNH2He21 (x = 1, 71%; x = 2, 80%) 

Some chemistry of these species was reported, among whlrh were the 

following: 

2 F2SiI + H20 + P$.i-O-SiF2 + 2 HI 

+ HqO _j F2Si-O~SiF2 

+HqS _3 F3Si-S-W3 

F2SiI + Hq(CN12 4 F3SiCN 

+ HgfNCS) __+ F+NCS 

+ He3N _9 Fe2Si.2 NMe2 

+ HeaNN - F3SiNMe2 

A numbar of chloro- and fluorophenylethynylsilanes have been 

prepared from phenylethynyl magnesium bromide and the approprrate mono-. 

or trihalosilane. Yields of partially substrtuted halosilanes were bet- 
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ter when organoEluorosilanes rnstead of organochlorosilanes were used as 

starting mater+als. 
120 

The reactron of silrcon drfluoride with trifluoroacetyl chloride 

at liquid nitrogen temperatures afforded a volatrle product which was 

characterized as 2,2,3,3,6,6,7,7-octafluoro-2,3,6,7-~~asila4,8~io~-l 

5-dicnloro-1,5-bzs(trifluoromethyl)cyclooctane. 
121 

=1\ 

F2 F2 

FCG 

,S2 - Si, 
0 
1 /Cl 

3 
C 

\ 
Si - 5i 

' 'CF 
3 

F2 F2 

The reaction of S~F 4, Si2F6, SiC14, Si2C16, SiH31, SiH38r, SiF31 

and p<lC6H4SLH3 with various nitrogen oxides has been studied with and 

uithouc 0-V. irradiation. Silicon tetrafluoride is generally inert, but 

reacts below -60° with N203 to fom a thermally labile (above 0") adduct, 

probably NO+ (SiF4=N02)-; Si2F6 and NO or N204 produce (F3Si120, and 

Si2C12 behaves sunilarly. Other ailanes produced siloxane miptures. but 

M reaction occurred between p-C1C6H4SiH3 and NO in the absence of irra- 

dlatzon. No evidence for isolable Si-nitroso compounds was obtained. 
122 

The firs- example of a metal carbonyl complex where the halogen 

atoms of a metal halide serve as ligands has been reported. Thus, the 

irradiation of a mrxture of Fe(CO), and SII~ gives the compound Si14 - 

[Fe (CO) 31 2 in low yield. 
123 

Its proposed structure 1s 

3. Si-Group VI 

An insoluble polymer-supported chiral rhodium complex for the asym- 

metric hydrogenation of olefins and hydrosilylation of ketones has been 

prepared. 
124 
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insoluble 
+ lRhC1(C2H4)212 + complex 

The hydrogenation of olefins (2-ethyl-l-hexene, a-ethylstyrenr, methyl 

atropate) is effectively catalyzed by this material, but optical yields 

are lower (0.6-2.5%) than with the soluble complex shown below (15% 

optical yield with a-ethylstyrene). However, use of the insoluble complex 

x:z PPh2 Soluble 

Pen2 
+ WhC1(C2Hql,l, __+ complex 

i 
E 
H 

for the hydrosilylation of acetophenone with dihydrosilanes (drphenylsllane, 

phenylmethylsilane, a-naphthylphenylsilael gave high optical yields 

(up to 58%) which closely Paralleled those obtained employinq the solu- 

ble complex. Isobutyropnenone was an exception an that somewhat lower 

optical yields were obtained from the insoluble complex. An extremely 

PhCoCH3 + H2SiPn(a-Naphthyll cataIyst* 
7” (1006) 

r PhCHCH 
3 

58.5% optical 
yield 

useful observation is that with the soluble catalyst, dihydrosilanes 

afforded much hlqher optxal yields, and under malder condrtions, than 

did monohydmsilanes. 

A chiral cationic complex, [Rb{(R_)- (PhCH21 HePhP)2H2S2]+ C104- 

(S - solvent) has also been found effective for asymmetric hydrosilyla- 

tion of a number of alkyl phenyl ketones. The s~lyl ethers produced were 

isolated and converted to carbinols by msthyllithwm treatment. 
125 

The reaction of hydrosilanes with ketones in the presence of col- 

loidal nickel produces both monosilylethers and silylated dimerization 

prQk:ts. 
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PhCOR Cilyl Ether Carbinol Optical Yield 
R= Yield (0) Confrguratlon (%I 

Me 
Pnue2s di 

1 
Et 
tBu 

t4e3!i ItI 

Me 
Et 

tBu 

97 
94 . 
84 

100 
92 

81 

FR; R"~SL:, OSlR"3 

RCOR' + HSiRI; 
colloidal NI 

*R-CHR' + RRC -&_R' 

R = R’ = ph R" = Et 40.4% 57.0% 

R = Pn; R' = Ye R" = Et 50.3b 42.6% 

II = nSu 67.1U 14.3% 

R = Me; R'ti3u R" = EC 47.50 trace 

n = nEu 70.10 8.6% 

31.6 
43.1 
61.8 

5.1 
6.4 

28.1 

OH OSLP" 
I I 3 

+ R!!'C - CR!? 

___________ 

8.2% 

___-_______ 

8.4% 

For those ketones which are enolrzable, small amounts of the COT- 

respot-ding 5~1~1 en01 ether m+y hzvi: been precrnt in the monosllylerher 

A facile 0-silylation of alcohols has been reported using a hero- 

geneous system contamlng C1Rh(PPh313 as catalyst. Isomerrzatlon or dis- 

proporticnatron is not observed. A muLtuee of cholesterol, dlethylsi- 

lane and catalyst in hexane, for example, afforded a quantrtatlve yield 

of cholesterol diethylsllyl ether. The rate of silylatlon 1s in the 

o_der _pnenol > F&OH > EtOH > iPrOH > tBuoilandRSiH 
3 

> R2SiH 2 > R3SiH.127 

Diarylalkoxys~lanes (&.SiHOR1) can be pre_pared by either tha -no- . 

alcoholysis of dlarylsilanes or the hydrosllylatlon of ketones with 

diarylsilanes, both in the presence of either rhodium or ruthenium com- 

plexes, 

(PPh_)_RhCl 

5 ‘iii! + R'OH 
3, 

or (PPh313RuC12 

5 Sit + R'R"C=O as . 
above 

The method appears to be general in the nature of R' and R". For both 

R2SiH(OR') + H2 

R2SiH(OCHR'R") 
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reactions, the rhodium complex was found to be the more efEiclent cata- 

lyst. 
I.28 

Ionrc fluorides catalyze both the alcoholysrs of hydrosilanes and 

the addition of hydrosllanes to conlugated ketones and aldehyaes. The 

following conversions are illustratrve of the methoa.l'g 

EtgSrH + PhCH20H 
cH3a 
CSF 

EtxSioCHaPh + H, 

(9%) 

Et$iLH + PhCHO 
Ch3a 
CSF 

* EtjS&CH2Ph 

(960) 

AS part of an mvestigatlon concerning the mechanism of acetal for- 

mation from the photolysrs of acylsxlanes rn alcoholic media, the photo- 

lytrc behavior of acylsilanes m other protic solvents has been reported. 

In almost all cases, tne indicated products were formed in good yrelds. 
130 

Ph_,SiCOPh + HX 
hv 

3 Ph3SiOCHPh(X) 

X = OAc. CN, pyrrolyl. SPh, Cl, CHKt412 

'Triethylsrlane adds to the carbonyl group of ketones unaer cataly- 

SLS by IJI~UJIII trxhloride. 
131 

InCl 

PnCOCMe3 + HS1Et3 3 i 
reflw 

PhCHCMe 
3 

osiEt3 

PhCOSrMe, + HSrEt3 2-5 
I 

PhCHSiMe 3 

Optrcally dctlve 0-sxlyl enol ethers are formed with inversron of 

confquration at silicon when optically dctrve methylphenyl-a-napthyl- 

cMorosilane is allowed to react with an active methylene compound in 

the presence of base. 80th 6-keb esters and ketones behave similarly. 
132 
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?0 
051; 

RCQCH COR’ 
Na I 

2 + &t-Cl 
or NEt3 

> R-C=CH-COR' 
I 

Sllyldted enol ethers have been prepared as follows. 

-Et3SUZ1 psFEt3 
CH3C0C1 + 2 CH2=C(oMe) osiEtj ~ co Me:- CH3C=UiC0.pe (67%) 

3 2 
(cis:trahs = 9:1) 

Et3SrM2CoCl+2CH2=C(OHe)OSiMe3 
-Me3SiC1 

-Et3SKH2COC1 ' 

osi.Me 
3 

OS_e 
I I 3 

Et3SiCH=C-CH2C02He + Et3SiCE2CWZlC02Xe 

In the latter case, the principal product IS the B,y-unsaturated isomer. 
133 

A number of soluble znd insoluble (polymer-supPorted palladium 

catalysts were lnvestrgated for the addition of trimethylsilanol to 

butadxne. 

ne3sx0a + CH2-Qi-CH=CH 
Pd catalyst 

2 Me3SIONa .- Me3SiOCH2Q+CH((312)3~~, 
L 

The soluble system PdC12(PhCW2-PPh3 -Me3SiONa was the mast advantageous. 

Polymeric catalysts could 

134 
one use. 

Lithim derivatives 

(E3Si12YH (Y=P,As) can be 

X or Y with methyLlithium. 

of the compounds H3SiXH (X=O.S,Se) and of 

prepared indirectly by treating fully silylated 

135 

(E3Si12X + MeLi + LI.ISlii3 + MeSiH3 

(H3Si13Y + MeLi + LiYW.Ii 1 
32 

+ nesin 
3 

Chloral inserts into the ring structure of a cyclic silylether to 

not be recycled and lost palladium content after 

give the acetal product in quantitative yield. 
136 

Me 
+ C13CCHO ___c He2SipHe 

\ o 
0 

-& 
H CC1 

3 

A series of (w-ethoxysilylalkoxy)tri.methylsilanes has been synthe- 

sized alA their cycliration studied urrder basic (NaOEt) and acidic (HCl) 

conditicns. 
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-Etosine3 F (CH2)ul 
(EtO)n"3_n Si K!H,) mCSi.Me3 ,N (EtO),Me2_nSi 

LO 
/ 

In = l-3, m - 3.4) (n = O-2, m = 3.4) 

Sir-membe_=ed rings are formed faster than flveqembered rings, and 

with base catalysis. the reactivity towards cyclization increases with 

lncreasinq numbers of ethoxy groups on silicon. The latter observation 

is also trua of acid-catalyzed cyclizations to five-membered rings, but 

a reversal in reactiv+ty is c.bserwd for cyclization to the six-membered 

heterocycles. 
137 

Cyclic vicinal diols produce heterocycles upon appropriate silyla- 

tion.138 

/--r 
(Y)tl 

LCliOH 

ll = 3.4 

+ UMe2SiCH2C1 e 

Trimethylsilylcyanide affords functionalized sibyl ethers wzth a 

nrnnber of co-reactants 

Me3SiCN + COC12 + 

II + c1cOCCc1 ____3 

II + F3CCOC1 _____, 

n +RCOR’ ___) 

II + A 
Ax13 

> 

.I 
+ RcOcl pyrldine, 

.I 
+ RCOA+COR-----_j 

(G = CMe 2, o-phenylene) 

himethylsilyl phosphite 

(Et0)2P0SiMe3 + MeCOOOMe 

He3siOC (CN) 3 139 

[He3SiOC(CN)212 13' 

W=3SiOC(CNN)2CF3 
139 

Me3SiOCRR'CN 13g'140 

Me3SiOCH2CH2CN '4' 

Xe3SiCC(CN)2R 14' 

Me3SiOCR(CN)GCR((h)OsiMe3 
141 

+ He3Si_OCR(CNN)GCOR 

vas found to add to 2,3-htanedione. 
142 

200_ 
oowe3 

(Et.01 2!+COMe (45%) 

He 

Orqanotrichlorosilanes react with B-diketones to form chelate com- 

plexes of the form [RSi(diket)21+X- (diket-8 - acetylacetone, benzoylace- 

tnne, d mylme+hane, benzoylacetanilide): the complexes with X * Cl 
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wzre easily converted mto tnose with X = iiC1 
2# FeCl4 and SnCl 

5' SJJIUldr 

ampZexes of formula Csi~~)+.x- were prepared from Sic1 4 and h-hydroxy- 

ketones and B-hydroxynitro (or nitroso) compounds. These complexes appear 

tobe ionic and contzin pentacoordinate salrcon. 143 

Stannyl-silyl group transesterification has been effected in some 

Group IV esters.144 

;I 
qsrOca (cIi3)cH1SL5; 

Rj ’ SnOH i 
h R;'Sn@CCH(CH3)CH2SiR; 

Sistrialkyls~lylcarbonates have been prepared and the reaction oE 

t-butyl trimethylsilyl carbonate with aminoaclds _nvestigated. 145 

0 

qs1otl 
1. NaH 
2.co* %I 

SiCCOSl 

3. R3LCl 
” s 

0 
Ii 

amcOS~t3 
Et3N 

+ H2NCH2C02H -F Me3Sl-N-CH2C02SiMe 
I 3 
C02S*e3 

Unsymmetrical organusllicon peroxides result from the treatment oE 

a -ture of hydroperoxrde and chlorosilane wrth anhydrous ammonra. 146 

Ph3SioOH + P%Me2Cl 
NR3 
Et20+- Ph3SiOCSMe2R 

(R - aryi, akyl) 

Heat-g some peroxrdes results m phsnyl group migration. 147 

Ph3s~OOsrPh 
3 

1000, 
PhO(=h)2S10S~Ph3 (1000) 

A method for the hlg!:-yield synthesis oE mono- and bis-peroxysi- 

lanes has been reported. 148 

tRuOOH + NSN + R3SiCl --+ 
/ 

tRuOOSiR3 + N 
& 

N.HCl 

PhCMe2C0H + 
NGN 

t)J +5 
sit12 4 (PhCMe20012SrR2 + 

(74-950) 

(76-950) 

The reactivity oE bis (trimethylsilyl) peroxide with a variety of 

nucleophrlic, electrophrlic, oxidizing and reducing agents has been 

probed. 
149 
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Aqent Products 

cl 0 
N 

Ph3P 

(EtOI3P 

Et2S 

PhsH 

nEuLi 

EcMgI 

NaOH,H20 

NaGHe, PhH 

Li,Na or K (H) 

Ni(C014 

Pn2Cr 

Pb(OAc)4 

cr03, HOAC 

Ph3cOH 

SO 
2 

+ Me3SiOSiMe3 (HMDS) 

Ph3Po + HMDs 

(Et013PO + HfQs - 

Et so + Et2”02 + HMDS 
2 

PhSO3H + HMDS 

nBu0stie 
3 

+ Ma 
3 
SlOLi 

.Etosl_Me 
3 

+ Me3Sm+lgI" 

He3S10H + HZ02 

+ 
EtOSiMe3 + Me3SiOO-Ns 

Me3SIOM 

(Me3SiO12NI + CO 

'=2'3 
+ HMDS + Ph2 + H20 

Me3SiKOMe + Pb(OAc12 + O2 

Cr(OAc13 +'HMDS + H,O + 0 
2 

IPh3COI2 

Me3Si0S020S~Me3 

Tht Cis- and tlums-isomers of a fluorzne-contammg dlorganocyclo- 

srl-e have been prepared and characterized. 
150 

ne 
;Sl 

0 O y- 

R ysi3 ‘R 
Me ‘R 

R = cF3CF2)3cHzCH2 

An excellent yield of a polycycl~c compound can be obtamed by con- 

trol of a _polycondensatron reaction. 
151 

Ph Ph Phs~- o-Sme 
I I 

HO-Si -0-Si4H 
I I 
0 0 + b b 
I I 

H”-si--Ti- 
Hki-O-kiH 

:h Ph &e Le 
Ph 



The preparation and physical properties of cyclx orqanopolys~l- 

-es having tbe followrng structures have been rqmrted. 152 

Ph 

55’-“3 
O1 Si/ 

0 

Me 
2 

5f1-“\ / 
O-SIP 

\2 
R&-0 

/ sl*-sl\o s0---Lo 
L 

Sx-0-Si-O-Si 

(R = Me. Ph; Q = p-C4H6) 

Treatment of lithiun? octamethylcyclotetras+loxane with cyanogen ~8 

reported to grze 80% of the cyatuxnethyl derlvatlve. 
153 

He2 
o-s1 

/ \ 
o-s1 

Me2Sl 
? 

ww2 
> 

/ 1 
Ee2SI 

9 

l- (cnloromethyl)- and 1-(3-~L-~-r-mezayl~- sllatranes 

by standard methods.154 

, 

o\Si_i 

Sine Wi2cN 

have been synthes1zeci 

The silylation of dtiethylnit-lonate occurs nearly quantitatively 

to afford the 0-silylation product. The same product, though in lower 

convers10n. IS obtiined from the silver salt of the malonate and tri- 

reethylchiorosllane. In contrast, the sodium salt of the donate does 

no= react with trimethylchlorosilane. The 0-silylatad product underwent 

1.3-dipolar cycloaddition reactlons uith olefhs. 
155 

We02C)2CHN02 + PhNHC0N(Ph)SiMe3 

Ag+[CfN0)2(C02Me)21- + He3SiCl 

-P 
(cope 1 2 

R 
O&Sinej 

(R - C02Re, Ph) 



Similar behavior has been re_wrted for the nitro compounds HCWO213, 156 

Ch*(EiO2)2 
157 

and MeO2CCH2N02. 157 Other products can arise from AgC(N02J 3. 158 

105 

A+ (N02) 3 + Me sic1 
3 

+ 
LJ 
1---+ 

<J 

l-(02 

.o/\ 
0 

- NO2 
II + II + PhUI=cti2 _j 

.hAm Ph 

Silylation of AgC(N0213.p-dioxana with PBh2SiCl (R = Me, Phi led 

to isolable products (in contrast to silylation wrth Me3SiCl) which 

undervent the expected 1,3-dipolar cycloaddition witn styrene but reacted 

with methyl acrylate by conjugate addition. 153 

Srlylatron of trrfluoronrtrosomethane under U.V. irradiation has 

been reported. 
160 

HSiX3 + CF3N0 u-v-* CF3NOS~X 
3 x = Cl, 17.3% 

x = F, 806 

The preparatrve chemistry of some compounds contalnlng JI-O-F 

bonding has been studied. 

(HejSiO) 2PH + 

Me3SiOP (OEt) 2 

Cii Lo ne 
z k?2 161 3 2 > Ye3S~OP(H)OCHCOZHe 

00 ;; ;"3r; 

+ CR3 (EtO)2P--C-P(OEt) 
162 

I 2 

(R3Sx013P + R'COCl __f (R3Si012PCOR' 

[R=He, Et; R' = CF3, (CF3)2cHl 

+ R3SiC1 163 

3 ~P(X)YH + 3 Me3SiCl + HN(siMe3)2 

R,P(X)YM + fie3SiCl 
7 R2P(X)YSlne3 X1 

[R = alkyl; X and Y = S and 0; M = Na, ““4 

Siloxymetallic compounds have been synthesized as shown. 

NH4V03 

NH4V03 

Refcrwees p. I 39 

+ 2 HN(Sine3)2 T (He3SiO)3V=NSiMe3 
165 

+ 3 nPrNHSiHe 
165 

3 
e (Me3SiO)3V=N-nPr 
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-700 
(MejP)3Nlne2 + r.eOfi Me3SioHb /6\Nl(MelpMe fle3P(Me)Ni 

166 

'0/ 
3 

i 
SiMe 

3 

Ph3Si0GGt l 02 ---1 Ph3SzCCd00Et 166 

II + (PhW212 v Ph3SmCdOOEt + Ph3SzOCdOCOPh 
167 

Slllcon disulflde reacts with 2,6_dimethylphenol fArOH) and ethanol 

to form et-hoxyaryloxyszlanes. 
168 

(3(3 
OK 

CH3 
S2S2 + s (EtO)3S10Ar + (EtO)2Si(OAr)2 + EtOSl(OAr13 

Sufastitutlon of K2S for EtOK and a variation I.JY mole ratio of reac- 

tats allows the fornation of sllanethiol and cyclodisilthlane. 
169 

CH3 His 
-% WrO)3S~SH or (AIYO)~S~ 's'sl(oArI 

'S' 
2 

Foderate yields of srlyl bis (tnioethers) are obtained by the pal- 

ladrum-catalyzed condensation of alkyl- and aryl-thsols with drethyl- 

ever. 

Et2SLH2 + BSR 
Pd 
A' 

c Et2SI(SR12 (1941%) 

A highly effective catzlyst for this type of transformatron, how- 

llJs now been found whxh affords nearly quantitative yields. 
171 

R3S1H + R'SH 
(Ph3P)3RhCl 

'R3 
SISR' + H 

2 

R2SLH2 9 R'SH 
(Ph3P13RhCl 

+ R+(H)SR' + K2 

The known reaction of silanethiols with silver nitrate has been 

used co develop a potentrometrlc method Ear the detemunation of Slldne- 

thiOlS. 
172 

(RO)3SiSH + AgN03 e (FDo)3SiSAg + HN03 

Silanethiols have been reported to undergo the following reactions: 



Ph3SlSH + 

(R = 

Et3SlSH + 

ROH __I\ Ph3SiOR + H2S 
173 

1°.20.30 alkyl, allyl, aryl) 

EtL; __f Et3S~SLI + EtH 174 

Methylphenylcyclosilulianes have been synthesized which are capable 

OF cis, trmls-isomerism, and therr confocnutlonal preferences investi- 

qated.17' A complementary investigation of the trlmethyltraethylcyclo- 

trlsilthiane and the trimethyltrivinylcyclotrisilthi~e systems tas also 

appeared. 
176 

idine AS\ FhMeSi-S 
PhMeSiCl, + H,S pyr + PhMesi SiMePh 5 I I L L 

I I 
s\ 2 

S- iiMePh 

The following preparatzve methods for the formation of sulfur-con- 

tamnlng s~lyl esters have appeared. 

0 
II 

PhCS-K+ + Me SzCl 
3 

+ 

Ph?S- i&Et 3 + Me3SiCl I 

IPKS ;- Q + Me3SuZl 
i? 

+ iPrC-SSiMe3 
178 

Con-pounds containing the P-O-Si and P-S-S1 moieties have been 

S 
II 

PhC-OSiMe 
177 

3 

z 
PhC-SSi.Me3 

178 

(CF312PF + We3Si120 __jF KF3) 2POsiJ4e3 
179 

179,180 
(CF3)2PC1 + (He3S1)ZS - KF3)2PSSiMe3 

Attempts dt synthesis of the P(V) isomers (e.g., sP(0)SiMe3) gave 

only P(III) forms. Cleavage reactions of the P-containing sisyl esters 

with HCl and Me2NH as well as with HBr and (CF312PC1, 
180 were reported. 

synthesized. 

F !I3 + (Me Sl) NH F2P-OSiMe 
179 

2 3 2 --ic 3 

Silicon-substituted selenium compounds have been prepared by a 

number of routes. 
181 
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Me$iCl + WSeH + Me.,N 

Me,SiNMe, + MeseH 

Me3SiCl + LiAl(SeMej4 

+ 

Mep.Sel4e 

Me 3 Sic1 + HeSeM (M = Li, MgI) 

Pzntafluoro-orthozellurates of sllxon blejSiOTeF5, Si@TeF5)4J 

are formed by the reaction of Ws3SiC1 or SiClq with, respectively, iiOTeF5 

and AgOTeP5. 
162 

Cryshllzne complexes are formed by mixing bisItri(k-ntafluoro- 

phenyl)germylj cadmium with silicon derivatives of Group VI elements. 
183 

(PhjGe12cd + (EtjSi12H - (Ph3Ge)ZCdM(siEt3)2 

(M = s, se, Tel 

4. s1-Croup v 

The scope cf aminosilane preparation by amine-silane condensations 

catalyzed by (Pn3P13RnCl has been reported. Good to excellent yields of 

the uzncamhosilanes are obtained in all instances. Phenyleilane 

triethylsilane, as well as aniline, ware successfully employed in 

transformations. 
184 

R2 
cat 

SiR, + RI2 NH d R2SiRNR12 

Transition metal halides are found to catalyze the fixation 

cular nitrogan by trimathylchlorcsilane and lithium. 
185 

Crc13 
Ma3SiCl + N2 + Li _ Z U4ejSi)gN 

Syntheses of the following silylamines have appeared. 

t(CP3,2N12Rg + R3SiI -r (CP3)2NSil13 
186 

ne3siNH2 + HN(CR2), _j He3Si-N(CH2), (n - 2.3) '*' 

Me3slN3 + 
s\p/s\p//s 
R’ ‘S’ ‘R 

,, s\p/s\p//s 
R’ 'N' \R 

and 

similar 

of mole- 

188 
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189 + Me Sic1 
3 

__i) 

snBu3 Sz.Me3 

2-Trimethylsilylpyrrole has been shown to slowly isomerize into 

the N-silyl isomer. 
189 

Silylatlon of substituted phenylacetonitriles by trialkylchloro- 

silanes varied according to substitution. 
190 

R = Ph 

R' = He.Et.Pr 
) Ph2C-O=N-SiR' 

3 

R=H 
SIRj,H 

E-r 
R R' = Me 

1)Nali 

b Ph~p;~-_CNSW3 

A! 

2)R3SiC1 

R = Me 

R’ = Me 

ne 
I 

‘* Ph-C-SiMe + Ph(MeIWCpNSiMe3 

1 R = Et o= *“> ph_i’;-3 
R' = Me 

b 

""'""'""1 ==3 ) Ph2CI_(SiMe3)SiEt3 

PtC14 

Treatment of silyl ties with tetrasulfw tetranitride leads to a 

The same product is obtained usurg S3N2C12. 
191 

nitrogen exchanged product. 

ne3SWR2 + S4N4 + He3Si-N=S-N-S-NR2 

(R - Me,Et) 

Heptasulfur 

s,NK + 

imide anion and chlorotrimethylsilane afford an adduct. 
192 

He3siC.L _jl S,NSiHe 
3 

Rcrerence5p.139 
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Under the catalytx influence of 10 mole a bromorrimethylsilane, the 

following carbon to nitrogen silyl group migration was effected_ 193 

Me3SiBr 
Me_C-CH=NR - Me_C=CHNR 

I 
(R = Me. Et, nPr, iBu) 

Le L 

3 

Trifluaromethyl-contavling 

ime3 

silylimines have been prepared. 
194 

Me4_nSIC1 

(n = l-41 
> Me4 nsrIN=CKF3)21n KF3~2tprJH 

MeLi 
> KF3)2C=NLl 

lo-Halohexame~yldrsrlazanes are 

use of N,N-d~halobePzenesulfonamides. 

tamed wzth N-bromosuccmm~de. 
195 

a=202 
PhS02NX2 + 2 (Me3Sl)2NH ___f 

(X = Cl, Br) 

preparable an good yields by the 

Poor yields (cd. 15k) were ob- 

PhSO2NH2 + 2(Me3S1)2NX (70%) 

The synthesis and reactions of some sllylated hydroxylamlnes have 

be821 rsPorted. Equzlrbratum (vza sxlyl group mlgratxon) between N- 

lithxated and 0-lithiated forms was observed. 
196 

(Me3Si12NH + hOi;H3 Cl- 
THF- 

per.tane p 
Me3s~0SiMe3 

Et3N 
2(Me3Sr)$Jh + 3 Ha:H3 Cl- r Me3SiNHOSiMe 

3 
+ 2 H NOSzMe 

2 3 (1:l) 

(He3Si) 2NH + HOh2MeC1- 
Et3N 

> MeNHOEiMe3 

(Me3SI12Nh + He&H3Cl- _j (He3S1),N-One 
L 

Et3SiC1 

t (He3Sl)2NOSiEt3 

Me SrfIHOS~rle 
RLl H+ 

3 3 
- 

f- 

Me3SiNH0Sfle3 

]MeI ~ 
(Me3Sll 2NOMe 

1~2tBtil 
He3SiNHOSi!e3 2)HeZ 3 (We3Si)2N-He 

H2NOSiMe 
1)Fu.A 

3 2)tBuMe2S1Cl 
w tBW4e2siNH0si.h!e3 + 

+ Me3SiN (Mel cm.He3 

He3SiNHOSiMe2tBu 
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MeI 

MeNHOSiMe3 39 

i 
tBuMe2SiCl 

r4e2tJ0siue 
3 

Me3SiNOSiMe2tBu 
I 
ne 

Sllylated hyaroxylamines have been prepared by other uorkers, and 

slmla reaIra.KjemenCs ODBE-Nid. 

R_,SiONH2 + Pn2C=C=N-SIR’, - R3SiONHSiR' 
3 

+ Ph2CHCN 157 

(R. R' = alkyl) (70-90%) 

Me3SiONHS16tj 
120°\ 

Et3SiONHSiMe3 
198 

. 

Sllylatron of some hydrazrne derlvatlves has been carried out. 199 

NH 
I 2 

NHSO4e 
I 3 

CEi23QIC-NNNe2 + E.t2NSiMeg _j Et2NCH2CH2C=NNMe2 

NHNMe2 
I 

;iMe3 r,JHNMe2 

Me2NNHCH2CH2C=NNMe2 + Et2NSiMe3 + MeaN-:KliZCh2C=NNMe2 

or He3Si-N-NMe 
I 2 

MepNHCH2CH2C=?ff~ne2 

The preparation and reactions of some silylaninoboranes have appeared. 

(Me3Si) 2NH 
1)RL.I 
Z)CLB(X) Ph ' (Me3Si12NB(X)Ph (X = Cl, NH2) 

200 

Cl 

BC13 
1500 

ClB 
FB\Nreu 201 

He3Si-NtBu 
I 

- ue3SiNtBu 
-Me3SiC1 ' I I 

Li kl, 
tBuN BC1 

\ / B-N 
cl tbll 

Re2BNLi + MegSiCl - RpNsiMe3 
202 

I 1 
R’ R’ 

(R - He, R’ = Et; R = Ph: R’ = Me) 

cl.3 ‘; + Me3SiC3 - 

I I 
Li H 

N C.2 I 
/ 

I I 
SiUe3 H 

202 
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(Me3SL)2NMe + ClBH2'0Et2 
600 

> A2BN(Me)SIMe3 + Me3SiCl 
203 

n + ClHH2'oSt2 __t H5B2N(He)EiMe3 + C12BHmCEt2 
203 

+ Me3SiCl 

Attempted preparations of compouhds contamlng tuo -BH2 groups on the 

same nitrogen or containing the H2B-NH-Si fragment did not succeed. 
203 

New chemistry of silylaminophosphorus compounds has appeared, in- 

cluding tbose containmg the first example of the phosphazene structural 

csm_mnent, -P=N. 

(Me3Sa)3N [or (Me3Si)2NL1] + 0PF2 _3 (Me3Si)2N-POP2 
204 

(He3SrI3N [or (He3Sr)2NPOF2] + P203F4 - Me3SiN(POF212 + Me3SiOWF2 '04 

(He3SiI3N (or t+3Si!2NLiJ + OPC13 --f Me3SiOP(Ci2)=NsiMe3 
204 

ma 2 

/ 

P-N 
\ 

-c12 
0 SiRCl 
I 

(RD12PCWZ12 + RSiC13 X ClftSi b 
\ / 

(R = Me. Cl) 
N-P m* 2 

We3Si12NLi + (He3Si) ,NPF2 -s & 
(Me3Si)2NP=NSiHe3 

205 

N(SiMe3)2 
206 

We3Si12NLi + PC15 _d Me3szN=PC13 
207 

Unusual thermal stability is observed for mono N-silylated amino- 

telluriunpanhfluoride, whereas attempts to isalrte~ the bis-sflylated 

analogue [frcmr We3Si)2NLi and TeF6I were uu.successful.208 

(Me3Si12NH + TeP6 _ Me3sIp +Me3siNEiTeF5 

Pyrrdines and ring-methylatad pyridinee form stable adducts with 

. . 
diamlnasily1cabaltsnd2inecompound.e. Triethylamine appeared to fom 

complexes in solution, but no stable adduot was obtaxned, possibly due 

to staric factoss.20g 
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M[N (Si.Me3) 2l 2 + EN - 
C 

0 N-HIN(SiMe3) 21 2 

w = co, mn) 

A novel titanium-nltroqen heterocycle has been reported. 
210 

4 TK14 + 4 N(SiMe 3 ) PhH 3 50. * 8 Me3SiCl + 

(65%) 

The reaction of PdC12 with silicon-containmg amines affords stable 

ccmp:exes. For example, [Et,Si(CH2) 3NH21 2-PdC12 was characterlzed.*ll 

A series of low-coordinate lanthanide and actinide complexes was 

atcauuble because of the large sterzc requirement of the bis(trimethyl- 

silylamino) liqands. 
217 

MC13 + 3 LiN(siMe3)2 + MIN(SiMe31213 

(fl = h, Ce, Pr, Nd, sm, Zn, Gd. Ho. Y. Yb. Lu) 

Silicon and nitrogen are heteroatoms in a variety of new cyclic 

compounds. 

4 j&Me*sic12 1770) $& 

H ii 
(24%) 

RR’ 

ASi\ 
RC12SiR' + NH3 -_* "i' i 

RR'SI SiRR' 

\N’ 
H 

+ 

RR’ H 
Si- N 

\ 
214 

SUZR' 
I 

RR’SL N?I 
\ 

N-S& 
H 

(R - Me, Et; R’ I cl4 c!H ccH=cH 
2 2 2 1 



(R = Me. 

CFJNN 
2' 

RNHMeSi SiMeNHR 

'N' 

Pr, 6~. Ph) h 

Me/ PI \Me 

4 
Si Si 

\ / 

/ 
NH tfN 

Sl, .A 
3 

Me H He 

(Et3SiO)2SK12 + NH3 4 (Et3SiO12Si (NH~)~ + 

i-4 

(Et3SiO) Si-NH-Si(OSzEt3)2 
21 

+ 
I 

(ELISi(l12S1=11)S=~OSrCL3)2 216 

Nh 
2 

NX 
2 

N 
H 

“1 /'\N 
i _,$ "Lym,E + ~e2yf-[ye2 

_j Me .SllX’sa.ue 217 
21 I 2 

(x - 0, me) 

S<N1)4i<>; 

N - s 

Rz 

//NH 

Me2s\,ig 

+ Cl,siR, 

Et3N / 
\ N--SI--N\ 

. M-N N_s~_N-s~e~ 

5 

CR = Ph, ne) 

219 (ClSiMe2CH2)2GeUe2 + BuMi - Me2 
G-2 

(‘1 
Me2Si \J Fe2 

b” 

218 



Complexes of arunosilanes and metal halides have been characterized. 

c Si -NFtR’ + AlCl 
I 3' 

CH3 

c P 
Si-N4AlC13 

I 
d, R’ 

220 

(R = L:l, R’ = H; R, RI = Et: R = Me3Si, R' = H; R, R' = L~I) 

(Me2SiNH)4 + MC13 A (Me2SUH)4(M.C13)2-2L 

(M = TI, V. Cr: L = THP or Me3N) 

(Me2SaNH)4 + Tic14 + (Me2SiNH)4(TiC14)2 

H 

/\ 
7me2 

2H2S H2S 
S-_S1Me 

5LI-W 2 w Me_&-s 
2 

L 

\/NH 

Me2 

Thermolytic decomposition of srlylphosphine nas been snown to pro- 

teed via two routes. The first chemical evidence for phoaphylene was 

thus obtarned. 
223 

H3SiPH2 

A high-yield method for the preparation of orqanosilylphosphrnes 

--c SiH2 + PH 
3 

. 

sln4 + PH 

CH3 

221 

221 

222 

(and arsmes) is now at hand. 
224 

PC12 + Me3SiCl + Mg HHPT (Me3Sij3P (76%) 

tB~2Pcl + Me3SlC1 + Mq -T> ne sze(teo) 
3 2 

(954) 

Silylphosphines add to ketenes and diketenes to form srlyl enol 

ethers which iscnnerize upon heating. 
225 
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PEt 

He3SiPEt2 
I 2 

+ R2C=C=0 _t He3Si-04CR2 

(R = H, Ph) 

1 

250° 

;=2 
He3Si-C 

R2-Ceo 
(R = Ph) 

Me3S1PEt 
2 

+Qi=c -en d 
*l I 

-- He+30 c M23-PEt2 

CH2 0 
O-i-0 

Partial isomerlzation and 

adduct is heated. 

cyclization occur vhen the hydrosilane 

Me2S1P3t2 + CH2y-CH - He2SiOCCH2CPEt2 

B 
I 2 

o-c=0 Efii! 
2 

I 
6 

Me2S~4,CX!PEt 

L L3Z2 

o-c 
/ \ 

J t4e2Si 
\ / cH2 

o-CH 
I 

(40%) PEt2 

/ -3 

/ 
-j He2Si 

o-c\ 

\ jcH 
o-CH 

I 
(60%) PEt2 

Silylphosphlnes undergo sFmAar carbony addltlons to a-dtietones. 
226 

73 
ne3si.FEt 

2 
+ciiaxoM + 

3 3 Ue3SiOC4XK!H 3 (90%) 
I 
iEt2 

He2Si(PEt2)2 + CE3COCOCH3 d 

He2si 

3 
Me Si 

21 
-o-c-CCui3 + 

I 
PEt2 PEt2 

PEt2 
/ 

/ 
Me2Si, 



lli 

Me aPEt 
21 

+ cH3couJcH 
3 

__f Me2Si4-_C---COCH3 

A 

I 

PEt 
2 

H2Ptc16 

/O 

a3 

Me2Si 

2 

PEt3 

'0 

(cis & t-1 

ui3 

H 

0 
Me3SiPEt2 + + Et2PH + (74%) 

0 

5. Si-Metal 

Further chemistry of silyl-contaming C2B4H8 derivatives has been 

mcluding sllyl migrations from bridgmg to te rminal positions. 
227 

explored, 

u-Me3SiC2B4H7 
N&i f 4-Me3SiC2B4H7 -Na+ 

1 
Me3siC1 

u,4-(Me3Si12C2B4H6 

MeSlC12H 
u-(MeSiH2)C2B4H6 

+ 
Na c2B4? 

Y- (Me2SFH)C2B4H7 (trace) 

~,u'-SLH~(C~B~H$~ -b 

'2'4% 
4- 

Cl 
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Ethyl b~s(triphenylsilyl1alumuxam has been utilized for the pre- 

paration of brs(trlph~ylsllyl)mercury. Results obtained upon treatment 

of the aluninum compound with alkyl hydroperoxides followed by hydrolysis 

suggests that structures with Si-O-Al bonds are formed as intermediates. 228 

2 Ph3SySiPh3.2 LiBr-2 TBF + 3 Hg(OAc12 
-4 TBF 

-4 LiBr 
Et 

2(Ph3si12Bg + Et2Hg + 2 Al(OPc13 (40-70%) 

(Fluoroalkyl)srly~ercurials may be formed by exchange reactions 

at mercury. Silyl &fluoroalkylmercurials are stable but the stannyl 

analoques are not. 229 

(Et3SlJ2iig + HgR2 
THF 

3 Et3SiHgR (R = CF3, 
CF2CF3) 

I CsF 

Et3SiF -r Hg + (CF2) n 

[(Me3s~CH2)3snJ2Bg + iig[c(m3j3j2 JS 2 (Me3SiCH2) 3snHgc(cF3) 3 

I m situ 

2 We3siM2)3SnFt2Hg+2(CF312C=czF2 

Onrum salts containing sillcon and transition metal complexes h3ve 

been characterized. These undergo the normal reactrons of onium halides. 
230 

tie3P=C3istie 
3 

+ iiM(C013-s-C5HS & LHe3PCH2siMe31 + [N(COJ 3-n-C5H5] - 

Iron-substituted silacyclobutanes are readily preparable and under- 

go reactions rnvolvlng ring cleavage and demetalation. 
231 

Halogen-alkaxy excnange can be effected by treating n-CpFe(CO)2 - 

SiC.L3 with sodium alcoholates. The species n-CpFeKOl 2S~(OR)3 IR = Me, 

Et. nPr. iPr, t~ul were thus pre_pared. in excess of alcoholate results 

in Fe-Si bond cleavage yielding the [n-CpFe(C0)21- ion.232 

An optrcally a'trve derivatxve of an Si-Fe compound I(-I-(n-Cp)Fe 

(0J)2siBePh(l-Npll has been prepared. 
233 

Evidence has been presented which indicates that a vicxnal bis- 
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;;r 
N 
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silylation of an acetylene occurred O&Z bis(trichlorosilyl)bipyridyl- 

nickel(11). 
234 

Ph 

'C' 

SIC13 Ph 
\&' 

SiMe3 

Ibipy)Ni(SiCl3)2 + PhCXph4(bipy)Ni'+ I/. neMqef, 11 

USi"\ /'\Ph 

(55%) 

3 
Ph He3Si 

The nickel-sillcon complex Ir-C5B5(C13Si) (Th3PlNi was obtainable in 35% 

yield from (n-C5H5)2N~ and Cl3siH. Llgand exchange reactions were ob- 

served.235 

Et3P 
> nX5H5(C13Si)(Et3P1Ni 

z-C5H5(C1,Si1 (Ph,P)Ni 

Vaska’s 

ium(I)l added 

to afford 1:l 

3 2 

\ B-la> 
n-C5H5 (C13GeI (Ph3P)Ni 

compound [tlums-carbonylchlorobis(triphenylphosphinelirid- 

the srlanes HpX (X = H. Cl, Br, I), MeSrHaCl and Si3Hs 

adducts. These appear to have the general structure 

Upon several weeks standing under an equimolaz excess of H3SlC1, the 1:l 

adduct from Vaska’s compound and H3SiCl formed the com_mund 

H 
I/ 

SiH2Cl 236 

Pb P- Ir- H 

Pb3P'&D 
3 

iaw oxidation atate transition metal complexes react with hexa- 

chlorodisrlane to fom higher oxidation state trichlorosilyl metal species. 
237 

In contrast to an earlier report , no reaction to form Pt(PPh3)(SiC12)2 

vas observed between Pt(PPh312(SiC13j2 and PPh3. 

A series of compounds Ir(Cl,Brl (B,Dl tSiR3)(CD) (PPh312, where R = 

halogen, alhomy, alkyl, has been prepared to assess the tra%s-influence 

of the silyl group in these complexes. 
238 
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[n-C5H5Mo(CO)312 + Si2Cl6 c Mo,(CO)3(n-C5H5)SiC13 

Ir (cl) (CO) (PPh312 + Si2Cl6 _f 1r(c1) (CO) (PPh3)2(SxCl3)2 

I 
H20 

I~K~)~(CO)(H )(PPh3)2 

RhCl(PPh312 + S2C16 
- Rh(PPh3)SIC12 

Fe(CO15 +SiCl - 
2 6 

[F~(CU)~S~C~~I~ 

239 

Cyclic his-silyl chelates of platUWm have been reported. 

Siue2H 

siue2H 

pt (ePh3) 2 (C2H4) c 
a siUeaH 

0 
cH2SiUe2H 

Me2 -1 a O , pt(pPh3)2 
51 

He2 

(=A2 ne2 

Ph2 
(HPh2S020 /Si\ 

(7 

o\L~t(PPh3)2 

Ph2 
Pt(PPh3)2(C2H4) 

(Hkle2Si)20 

cis PtH(S1Me20S1Me2H) (PPh312 

Me2 

iSi\ I 

Ohi' 

Pt(PPh312 

The dihydrides o-(Ane2SiM2)C6HC 

F&krenceap_139 

He 
2 

and ~~e~si(CH2)~siHe~H do not afford 
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cyclic products. Ligand exchange with Ph2PCH2CH2PPh2 and Pt-Si cleavage 

vi'& bromin e were both obsenred for the 5- and 6- membered cyclic chelate 

compounds. 

A tugration of the trlmethylsrlyl group from cobalt to oxygen IS 

observed upon heatmg trimethylsilylcobalt tetracarbonyl. Thas cobalt 

complex also reacts with tetrahydrofuran to give silyl enol ethers. 
24C 

PE3Slco (CO) 4 1o5o - Me3S~OCCoj (CO) g t (Me$lOC) A~_, (CO), 
L 

THF room L temperature 

MepoCCo3 (Co) g + Me2SiOCH=CHEt + MejSiOCH=CHCH2CH20SrMe3 

Convenrent syntheses have been described for a number of silyl- 

transitron metal complexes. 241 Analogues contalnlng tne Mn(CO15 morety 

H2SlCl2 + rKcl(W), 
-NaCl 

3 H2SX1CoKO)4 

H2SiC12 + 2Naco(C0)4 
-2NaCl 

+ H2Si[Co(W1412 

Me2SlClH + NaCo(C0)4 
-NaCl 

? Me2SiHCo(C0)4 

-H2 
2 H2SiC12 + Co2(CO)S d 2 HSiC12Co(W14 

H2SlCl 
-3 

2 
+ 002(CO)H -co 

: SiC12C02(W)7 

were formed r.n a similar fashion. Heteropolymetalllc silanes are also 

accesszble by an extension of the method. 

SaH2CLKn(W)5 + Co2(CO)S - SiHClMn(W)5Co(W)4 + SiClMn(CO)5C02(CO)4 

SiHCL!(CO)5Co(W)4 + Fe3(WI12 + Fe(W)4~SiC~(W~512~Co2(W)7~ 

R.znsition metal complexes containing the trifluorosilyl group have 

been Prepared. 
242 

1700_ 
M2KO110 + F3SiH _H2 I F3Sm(CO)5 (kl= Nn,F.ee) 

t s-C5H5Fe (CO) 2l 2 

---I- FjSiH 
or FjSi.Fe(n-C5H6) (WI2 or F+.M(n-C5H6) (WI3 

Ir-C5H5M(W)j12 

(H - Ho,W) 
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VI. srmcyax amoums 

The first synthesis of tie elusive silacyclopropane 

has been reported. 
243 

BT 

rinq system 

These silacyclopropanes are oxidatively unstable m air, and undergo facile ring- 

opening reactions with HCl, CH3Li and EiOCH 3, e.g.. 

Me2h+ Me2 A 
Me2ydMe2 x = OCti3r Cl, ai 

Me2 
Me2SiX 

A subsequent report indicated that this high reactivity is a general 

characteristic of silacyclopropanes. 
244 

In addition to the above, the 

following reagents afforded the rmg-opened product with X derived from 



the anionic portion of the reagent: HQH, HOtBu. HOPh. mt2, H2NiPr, 

M3N. Hp. MStEU. HOAC and H02C(Me3. 

~yrolysrs of 4-silaspixo13.31hepkme leads to polymeric, or at 10~ 

pressures, Wocyclic products in additicin to 

c/J qq* ~*+?.iJ- 

tittures of cis- and tnzns- 

been prepared and subJected 

bond insertion products are 

data obtaix?ed is consistant 

tzon for hotii processes. 
246 

_ 
4 

ethylene. 
245 

polymer or K2Si 
3 

I 

1,3_dimethyl-n_-butyl-l-silacyclobutanes have 

to PhkfgCC12Br treatznent. Both Si-C and 6-C-H 

formed with the latter ptedouunati?g. The 

uith a high degree of retention of configura- 

+ 

nm Me 

He 
\ ne 

Fi 
nBu 3( 

CHC12 

Arene complexes of chromium vhich contain silacyclobutane rings 

I've been prepared. L,l-Dimethyl-2,3-benzo-l-SilacyclobUbutane polymerized 

under the reactian conditions. 
247 

Ph R 
\ 

Cr(CC06 + Si 
/ 

R' 2 R 

._* YE?&; 

crKo)3 

R’ = Ph. R = K 

R' - Me. R - Me 

Cobalt and nickel complexes containing the ligand l-methyl-l-(3- 

pyrddyll-l-silacyclobutane have also beem reported. 
248 
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MN 
cl/ 

Sl 3 3-Br.XgC5H4N 
+ 

Me\ 
/Si 

tic1 
2 We 

C5E4N 3 ethanolF 
/\ 

i 1 sH4N 
%/ *MC12 

Ill - Co,Ni) 

A variety of mono- and disilacyclobutanes were cleaved with HgC12 

iii alcohol at the A-C bond. Products were not isolable because of 

thermal instabrlity. ReiatLve reactivity studies were carried out and 

compared to earlier results of HCl- and alcoholic KOli-induced ring 

opening. Electrophilic attack of the (HgX]+ _ ran on the ring was indi- 

cated as the rate-controlling step. 
249 

Open-chain organometallic compounds are formed when silacyclobu- 

tines are treated with alkali metal silanoates or hydroxides. 
250 

3 

He$iOM 
H2o 

Me2Si (Mm&N&* M(CH2)jSiMe20Sinej 

-c 

nPrSi.Me20SWej 

AcCl fl 

c> 

CH3C(CH2)3S~e20Sfie3 

Me2Si 

3 

Max MOSiMe2nPr 
He2.5i 

____j M(CH213S:Ye20SiMe2nPr 

A strong ring-size effect has been observed in the attempt to form 

a silacyclohexane by mtramolecular hydrosilylation. Although in acyclic 

syste!ns, hydrosilylation leads to terminal silanes, silacyclopentanes 

resultang from the formation of a 5i-C bond at a secondary position are 

the major products an this case. 
251 

A/\( B2PtC16 
> 

HSiMe2 

/AA.-, E Ptc16 
2 > 

Me 
2 He2 

(trace) (73%) 

0 

(60%) 

Si 

-2 
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23~0 of synthetic interest were the following observations. 

C13Si(M2)4CHCH3 a 

b 
Br(CH 1 CWCX3 4 

2 “I 
HSiFe2 

NO cyclic product 

. 

(23%) 

Me 
2 

Silacyclopentanes contaiaing hydroxyl or amino functionality beta 

to silicon underwent derivatizatlon by acyl chlorides and phenyl isocya- 

nate. 
252 

He 

f=?e2 

(R - Me, 
Me 

- l-3 
Me 

LIB2H6 
NH2 

RcQCl 

Si 

ne2 

2)NH20SOJH' z--I Si 
Me2 

(R - He, 

ue OCZXiHPh 

n Si 

Me OCOR 

C--J Si 

H"2 

cki=cH2, CHe=CZi2) 
Me NHCOR 

n Si 

HeZ 

A~-axnple~ of Z,Z-di.methyl -I-silaindane has been reported. 
253 

ow 0 --sine 
2 + Crm3)6 * 

2 
:Co)p -@J-&e2 

Free-radical brcm.umtion of silacyclopat-3-,?mes resdts in alpha- 

and/or beta-bromosilacyclopentenee. Product distribution is highly 

dep&ndeat on the suhstituents at siliccm. The ring-opened prodUCt, 

NBS 
CC14,Bz202, 

Br + 
R' 'R' 

A B 
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A (a) B (8) 

R = ne; R’ = Me 35 65 

= Ph; 

= Ph; 

= Ph; 

RR'SlJ3rai=cuM=cB2 

the B-bromo product 

-i Me 25 75 

= Ph 0 100 

= CHCCB 2 0 100 

wes not observed in these reactions. Reduction of 

affords a method for the overall 

B,Y- to an a,&silacyclopentene. 
254 

An unexpectedly 

c? 

Br 

/ 

SL 

zz!_O+(>+ 

Eh2 Ph2 Ph2 

(70%) UQS) 

conversion of a 

facile ring-openmg 

Ph s~W+CH=CB~ 
21 
H 

(20%) 

reaction of 2,2_dimethyl -2-s~labicyclo[3.l.Olhwrane by anhydrous HCl has 

been observed. In contrast to the behavior of the isomeric 3-salabicy- 

cloL3.1.0Jhexahe, Fn which C-C bond cleavage is observed, Si-C bond clea- 

vage occurs in the 2-sila isomer. 
255 

diene 

HCl 
150°,6h p C1S~e2ai2CB2 

A number of new synthetic methods leading to the silacyclopenta- 

system are now 

tiMe2SiSiMe2H + 

available. One process 256 IS thought to mvolve 

NLCL, (PEt,) > 
x:-R’ - --, 

900 R'-(-& R' + H2S~e2 

R - Ph; R' - Ph 

R = Ph; R' = Me 

R - Et; R’ - Et 

R, R' - He or n8u 

(56%) 

;44aJ 

(95a) 

(100%) 

the intermediacy of "dimethyleilyleoe", as the omission of acetylene 
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results LI? the previously observed formation of he trisilane tIMe2SiSi- 

Ue.$.He2H. Dimethylacetylenedicazhxylate does not afford cyclic _product 

The use of 1.3-daenes under similar conditions led to products of appa- 

rat dihydrosilylation and hydrodlsilanylation. In another method, 

R R' 

X 
UiC12(PEt312 

R' 

lMe2SiSiHe2ti + 

/ 
90" 

> R1c_/ 
A \ 

c 

HHe2SiCiiZ CH2SiMe2H 

R = H: R' = H necimzRmi2Stie2Sixe2H 

R = Ei; R' * Me 

R = Me; R' = He 

R = H; R' - Ph 

l,l-dimetbyl-2,5_dipbenyl-1-silacyclopentadiene was prepared by dehy- 

droqenation .257 

-- 
Ue 

2 

Similarly substituted compounds are obhkable by a three-step 

synthesis beginning with the silacylclopentane. Yields for each of the 

last tw step6 range from 40-65%. 

Ph 

R = Et; R' = Et 

R = nBu; R’ - n.Bu 

R = He; EL’ = Et 

R - He: R' = Ph 

The dieme thus prepared undemt the expected cyclaaddition reactions 

with diphenylacetylene and maleic anhydride to give 7-silabicyclic corn- 

FJ=de- ~ipetbylacetylenedicarbcucylate afforded an adductwhich span- 

tanoously loat ailicon to form a caqound identified as a dimethyldihy- 
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drodiphenylphthalate, but may more likely be the dimethyl dlphehylph- 

thalate itself. Reaction of the silacyclopentadiehes with iron carbonyls 

resulted in good yields of the iron complexes. 
258 

Fe(W)2 

PhOPh Fe(co)5,140~.12b 

or Fe2(CC)9,40°.1h 
+ Ph 

/=\ 
R R' or Fe3K0)12,800,1h 

(61-750) 

Fully arylated silacyclopentadienes have been prepared by the di- 

merization of diary1 acetylenes with lithium followed by reaction with 

diphenyldich3orosilane. The mixed acetylene, phenyl-@olyl acetylene, 

gave three isomers whose proportions were determined by NMR spectra. 
259 

R - CIC-R' s C12siPh2 
___C RYeRRn +RRti: + RRG' 

R - R' - Ph 

R - Ph; R' = 8_tolyl 

Ph2 Ph? 
Ph 

2 

(25%1 (25%) (50%) 

and silaazaspiro[5.51undecanes have been 

synthesized from 4,4-dimethyl-4-silacyclohexanone. 
260 

N(CH2)2me2 
0 I 

cl- T;s 

((3H2)1 2 , 

Si S' 
He 

2 Re2 

tie synthesis of l,l-dimethyl-1-sila-4-cycloheptyne was attempted 

in the ex_pectation that the longer SPC bond would render this alkyne 

more stable than its all-carbon counterpart. A product was obtained 

that bad a half-life of 108 h in dilute Cti2C12 aolutlon at 40 ahd rat- 

ted in the expected fashion with tet.taphenylcyclopentadieacne. 
261 

Rehrrnccsp 139 



Ph 
Pb(OPr)4 

The product obtained from the reaction between trimethybethylene- 

phosphorane and 1,l-dimethyls~lacyclobutane suggests that this may repre- 

sent ring openrng via C-C bond cleavage instead of the normal Si-C bond 

attxk usually experienced by silacyclobutanes. 262 The use of silacy- 

clobutane itself m the reaction leads at O" to a cyclization of the 

rnitial product. 

Me3 is- -ai2 + +e2 - IHe32kH2CS2CH2siMe2CH2~l 

I 
Me P-CH2ai2CH2SiMe3 

2!H2 

c -H 
Me_+H2 + sm2 + fle2~(CH2)3sfieii2 

2 
; 

Normal Si-C bond cleavage is observed when 1,1,3,34etramethyldi- 

silacyclobutane is employed. 

Fi 2 
$5 d R3P-Qi-SiMe2CH2SiMe3 (FWQz,Et) 

vapor phase ibenmlysis of 1.2-dimethoxytetzametyldiail~e in the 

presence of 2-butyne afforded the novel and highly reactive hexmethyl- 

1.,7-Clisild-3-cyclobut~ne. perhaps formed Via 3 dimethylsilylene insertion 

into an intemlediate silacycloprvpene. 263 
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Me 

W33He2SiSiMe2(OMe) + MeCCMe _ne 
2 

He 
O2 mom I 

Me 
Me2 

x Si I 

\ 

si /” 

Me ue 
2 

A number of partially- and extensively-methylated cyclic 

derivatives of 1,3-disila-4-trimethylsilylpentene are produced 

meat of the disllapenteae with methyl magnesium chloride. Use 

A 

c 

ue3siCC12S~C12-CX-SiMe3 

HeMgCl 

temp. 

and acyclx 

upon treat- 

of an 

(8%) 

(60%) 

8-fold excess of methyllithium resulted in cleavage of inrtially-formed 

open-chain products *ii2 give HeqSi, He3SiQiMeSiMe3 and Ne3SiCClMeSine, as 

the major commneats of the product mixture. 
264 

The disilapentene employed for the above investigatrons was obtained 

by a ring-contraction reaction of perchlom-1,3,5-trisilacyclohexana with 

methylmagnesium chloride. Concurrently, the behavior of other 1,3,5- 

trisilacyclohexanes with this Grignard reagent was also I.nveetiqate~. 
265 

/Q 
Cl2Si 

I 
sic12 
I 

-2 c12 
'Si' 

c12 

A 
Cl2Si SiCl2 

Li) 
c=2 

=lz 

Hex!CII Cl S& 
A 

2 Sic12 

N 

+ C12Si s*e2 

Cl siMeC12 C W siMe3 

b2 

,- 
HeHgcl W2Si si.ue2 

J=t 
ne SiW3 



2 
C12Si siCl 

\J 
2 .,_.m-.I 

LIZ Si 

c22 

~2 

B siA 
2 SU2 

LJ tf2 Si 32 

H2 

SiB2 :z J Si Cl2 

H2 

fused LiCl-KC1 affords low yields of a tuefve-membered tetrasilasetrayne. 
266 

MeMgCl _ 

/-F 
He Si 2 s-2 

<I '2 Si Lf2 

ne2 

He SlaSiMs 
2L I 2 

iJ2 si H2 

R2 

AHM~ He2sl 

HzLSiJ Cl2 

Me2 

open-chain products 

no reaction 

The reaction of calcium carbide with dicblorodimethylsilane in 

He Si-C3Z-~iJ462 

cac2 + ue2siU2 LiCl-KC1 2; 
4000 - E gi 

In contrast with earlier results which shoved that l-chloro-3,5,7- 

tr~thyl-1,3,5,7-tetrasilsa~taae me3AdC1) was only slugglisbly 

reactive with lfth.irn alumian hydride and water-triethylamine, this 

silaadzmankneba6been found toundergo facile reactionwithvarious 

other reagents at 25,. 
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Reage.nt solvent Fmn Time Product Yield 
(X = I (a) 

NaOWZ iiiobk? Cl5 min Qt4e 86 

PbCH2b3GH liO&Z cl5 mill 0Mfa 92 

HOHe HOWe 24 h no reaction 

=-CgH&3P HOMe 1.5 h P 90 

II 
C=3 

12 h I? 89 

MeLi Et20-TMEDA 0.5 h He 70 

The dichloro anal-e, He2AdC12, was also found b be very reac- 

tive towards NaOWjBOMe; Me2Ad(OMe)2 was formed in 93% yield in less 

than 2 minutes. La addition. Me3Adcue vas easily reduced (2S0,4h) by 

ethereal U3u2AlH to ne3WH in 86% yield. 267 

A nrrmber of transformations involving *Se octachlorohexasilaasterane 

system have been carried out. 16 
Treating the compound with R -R = Cl with 

two equivalents of LiA1H4 qiwes the products with R3 = R6 = H; R1, R2 . 

R4 . R5 = Cl and R=-R6 = H in a 1:s ratlo. 

Both of these may be rechlorinated +. Tive back the original starting 

material. If a lo-fold molar excess of LiAl.H4 is employed in the reduc- 

tion step, rinq cleange occurs to give the tricyclic compound shown with 

R7-R12 m H I Use of W34gC.l in place of LiAlH4 reeults in the production 
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of clethylated derivatives tith R 
1 2 4 5 
,R ,R .R = Cl R3 R6 I, -_ Me & R1_R6 E 

#e. No reaction of the octachloro com_Dound with chlorine or bromine is 

onserved, but the octamethyl derivative is cleaved by HBc to give the 

7 8 
tricyclic product with R .R = By. 

9 
R -R 

12 = He 268 

Separation of the products formed 

methylsilane has afforded a new type of 

rings of alternating silicon and carbon 

i\ nomenciature system for this class of 

For example, the product shown below is 

3,5,7,9,11,L3,lS-octas~ladodecascapnane 

in the pyrolysis (700") of tetra- 

carbosilane whose six-membered 

atoms exxit only in boat forms. 

sampounds was also pro-posed. 

named 3,7,11,15-tetramethyl-l,- 

. = Si 

--o =Si-CH3 

Other products characterized were as follows, the last structure repre- 

senting a combmatlon of t2haz.r karborundane-type) and boat configura- 

tlons. 
269 

A preparation of the novel 1,2_dl~llacyclohexadlene syr.tv has baen 

descrrked. The disrlane undergoes ready orldation to the Cyclic si&Xane, 
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2 PhCXSh +& PhCLl = CPh - CPh = CLrPh 

I 

I (Me2SX1) 2 

02,hv I or m-C1C6H4C03H 
Ph 

Ph 

Other peroxides I(~BuO)~ and tBuOOH1 also led to the slloxane. 

Since Si-Si bonds an, e.g., 1.2-diphenyltetramethhyldisilane are much less 

reactive towards oxidation, rzng strain my be a factor in the enhanced 

reactlvlty &splayed by the cyclic system. 
270 

The facile reaction of 2,3-bis(trifluoromethyl)-7,7-dlmethyl-1.4- 

diphenyl-7-silanorbornadiene with water was investigated and a rmg- 

opened product characterized. III addition, the facility of thermal 

"ZO 

Ph 

decomposition (presumably vi0 expulsion of dimethylsilylene in each case) 

of a number of 'I-silanorbornadienes was determmed by mass spectrometry 

and compared with reported data. In general, stabilrty towards elimina- 

tion is increased by increasing numbers of substituents on the basal ring. 

The following order of thermal stability was indicated for the compounds 

&own.271 

Rereren~P.139 
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An eight -membered silicon heterocycle is formed upon irradiation of 

an ii2S4imethyldialkylsilane mixture at -78O. Irradiation of an indepen- 

dently prepared sample of the intermediate thiol under like conditions gave 

\ 11 Si 

ne2 
- 

S 

hv 0 (2.50) 

Si 
He 

2 

coapkrable yields of l.l-dbethyl-l-sila-S-thiacyclooctana. 
272 

Both qe,=rmn.l. 'urn and silicon are constituents of a novel eight-mem- 

bered rimq system prepared as shown. 
219 

(ClC62)2Si-O-Si(CH2Cl)2 
Ge/Cu, 

I 370' ' 

ne 

Ye 

re2i 
sjwe2 fleLi 

- .,~~21 SOC12 
He2Si si_Hec1 _ 

L-J La-J 
E20,8+/ 

VII. POLYSILWES 

+T 
?4eSi-O--SiUe 

L-J 

He, 

r”i 
Me&.-O-iiHe 

t 
-Ge 1 

He2 

The firat borol!l-con taMnq273 and unaubstituted274 cyclnpsntasilane~ 

have bean synthesized. The dilithium precursor to the boron hetarocycle 
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can be isolated as its tetrahydrofuran complex. 

4 Ph2SiCl2 zb 

Ph2Si-SFPh 

I I 

2 
Li . 

Ph,Si-SiPh 

THF I I 

2 

Ph2S1-SiPha Ph si 
21 

SiPh2 

Li 

I ’ 
Li 

IiBr 

Br Si-SiBr2 

- Br2S? BiBr2 

'Si' 

I C12BNMe2 
Ph S&SiPh 

*/ \2 
Ph2Si 

'B' 

SiPh2 

Syntheses of various polysilanes have been carried out by the 

methods indicated belov. 

Br2 

LUlH4 
H Si-SiH 
2/ \* 

_ H2Si 
\/ 

SiH2 

Si 

H2 

KSiH(SiH3), 

13rsti2~i(siH3)3 
LiAIHq 

(tip) 3SiSW2SiH3 275 - 

Si(SiClg)4 
Li?Uti4 

* SiH4 + (H3~i)~siHSiH2SiHe3 + Si&.H3)4 
276 

04e3Sil3SlH 
mlo)2 

1300 s 
We3Si~3SiSi(siHe3)3 (92%) 

277 

/ 
He2Si 

\ 

(52%) 
277 
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=lt 
CaSi2(+101 FeSi2) _I, Si3ClB 

HeOH 
BtjN * Si3(0Me)8 (12-15%) 278 

The following transformations are of interest in the chemistry Of 

polysilanes. 

Me3SiLSiPhMe12SiMe3 hv_ [:SiPhMe] + Me3SiSiPhMeSiMe3 27g 

() y&k Et2HeSiSiMePhH 

5BiPhHe 

(a transient srlacyclopropane was postulated) 

Cl 

r NdI I 
+ PhfiqcC13 __p Cl3SiSiCCl + 

I 3 
Cl 

PMgcl 28G 

Cl3SiSiCl3 
-+ 

NdI 
+ PhHgCC12Br ~_f C13SiSi(C12)cC13 + PhHgBt 

L + (=2N2 cu_ 

Ne3SiSilre2X + ROH 

(PPh3)3i?hCl 
w 

EWe2siSiJ!e2H + FK)H & 

(ClCH2)C12SiSiC13 

1 

a2'",m 

~Clctl2~c22SiSiCl2~(It12Cl~ 

Me2Si(H)OR + We3Si.H 2'l 

Me2Si(H)OR + He2Siti2 
281 

Or 

Me2Si(0R) 2 + Me2SiH2 

HHe2SiSiMs2Si!!2H + F&X 
(PPh313RhCl 

3 Me2SiH(0RI + U%ve212Si2 
281 

or 

He2Si(OR12 + W4e2)2si2 
282 

PhMesiki2 
(PPhJ)g?hC1 

700 
l 

Ph2.Sia2 u 

Phsiii3 n 

282 
PhZneSiB + DbPhSiSiPhMeH + LMePhSiSi WePhISiPhyAE 

(30*) (14%) (30%) 

Ph3Si.H + BPh2siSiPh2H 
282 

(8%) (38%) 

(H2PhW 2 + HPh2sLsiPhRa + 52Phsi(P~i)siPhB2 
282 



139 

The formation of charge-transfer complexes between both linear and 

cyclic polysilanes and tetracyanoethylene has been observed. 
283,284 
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